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This book is truly dedicated to the many children around the world with 
muscle, bone, or joint pain or arthritis—and to their families and the 
physicians and other professionals who care for them. It is intended to 
help them by helping parents and professionals to be sure these children 
are being properly diagnosed and treated. 

On a more personal note, I would like to dedicate this book to the memory 
of five physicians who greatly inspired me but are no longer with us: 

Dr. Harry O. Zamkin, a pediatrician who loved his patients; 
Dr. Virgil Hanson, a pediatric rheumatologist who taught me that pedi

atric rheumatology was not learned from textbooks—it is learned by 
listening and carefully evaluating the children you treat, every time 
you see them; 

Dr. Barbara Ansell, a pediatric rheumatologist who taught me that an 
“atypical case of A” was most likely a “typical case of B” that I had not 
thought of, and so much more; 

Dr. Arthur D. Schwabe, a gastroenterologist who taught me to never 
stop asking questions of the children, their families, and myself until 
all the answers fit together and made sense; 

Dr. John Decker, for many years the “Dean” of rheumatology at the 
National Institutes of Health in Bethesda who inspired so many by 
his quiet confidence combined with a willingness to endorse any idea 
that seemed sensible, no matter that it had “never been done before”; 

and last, to Dr. Jack Klippel (who is very much still with us!), for con
tinuing to say, “If not you, who? It’s your idea—do it.” 
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Introduct ion 


This is not a textbook. It is a guidebook. Like a traveler’s guidebook it will 
help you find your way in unfamiliar territory. This book provides both 
the information an intelligent parent of a child with muscle, bone, or joint 
pain or arthritis needs to make sure his or her child is getting the best care 
and the information a health professional, unfamiliar with pediatric rheu
matology, needs to guide them. My goal is to help you understand what is 
happening to your child (or the child you care for) and why. 

For parents, this book will serve as a guide to help understand the 
many causes of muscle, bone, and joint pain, to help understand their 
doctors’ decisions, and to help understand what to expect for their child 
in the future. This book will give parents the information necessary to 
ask meaningful questions and properly evaluate the alternative choices 
available for their child’s care. 

For physicians, this book is designed to help in the recognition and 
care of children who need to be referred to a specialist. Often parents 
will seek help from their primary physician or other health professionals 
because they have questions about the specialist’s recommendations. This 
book provides the information needed to explain these recommenda
tions and help parents understand their choices. It also provides the in
formation necessary to allow health care professionals to ask the specialist 
meaningful questions. 

This is not a textbook of pediatric rheumatology or pediatric orthopedics. 
It is a guide to the chronic rheumatic and orthopedic conditions of child
hood. Like every guidebook, it does not cover everything. I have empha
sized the more common conditions and the more important problems. Not 

xi 



xii Introduction 

everyone will agree with all that I have written—just as traveler’s guide
books may disagree on which are the best restaurants and hotels in a 
given city. If you are looking for long lists of detailed references, put this 
book down. The phone book will tell you every restaurant, every hotel, 
and every museum in the city with complete objectivity. A guidebook 
will not list them all but will tell you which ones the authors believe you 
should choose. This book will provide you with the insights I have gained 
from over twenty-five years of experience in caring for children with 
muscle, bone, and joint pain and rheumatic diseases. 

In this day and age, millions of dollars are spent annually on research 
into causes of disease and newer medications, but few of the children I 
see do poorly because doctors lack the necessary tools to treat them. The 
majority of children with rheumatic disease do well. Most who do poorly 
do so because too much time elapsed before they came to proper medi
cal attention or because their parents and caregivers had too little under
standing of the many treatments available and the importance of proper 
treatment. 

I am writing this book for an audience of both parents and profession
als in the hope that it will speed the proper diagnosis and referral of 
many children with unrecognized or improperly treated problems. The 
parents will find words that are sometimes unfamiliar, and the profes
sionals definitions for which they have no need. My apologies to all of 
you. There is a glossary at the end of the text. 

Much of the information in this book is not in textbooks, and in many 
cases it has not been rigorously proven. This is the type of information 
for which you go out of your way to find an experienced specialist. Any 
physician can go to the library and read the chapter in the textbooks. 
Often when parents discuss treatment options with their physicians, ref
erence will be made to “controlled clinical trials.” It is important to un
derstand that there are far too few children with rheumatic disease for 
large-scale controlled trials of any but the simplest questions. 

The absence of controlled trials is upsetting to both parents and the 
many physicians in the field. However, it is impossible to fill an audito
rium with children with rheumatic disease and agree that everyone on 
the left gets treatment A and everyone on the right gets treatment B. Even 
without worrying about funding, we don’t have enough children with 
most of these diseases whose disease is similar enough in severity for proper 
comparison. The most important questions regarding which treatment 
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gives the best long-term results require five or ten years of follow-up. We 
can’t wait that long to start treating your child. 

When physicians, trained in the field, cannot all agree on the right 
answers, how are parents going to make the proper choices? This book 
reflects my experience. My goal is to give you the benefit of that experi
ence to help you get the best outcome for your child. The care of children 
with muscle, bone, and joint pain and arthritis is still more an art than a 
science. As in cooking, the best results depend far more on experience, 
careful monitoring, and minor adjustments than on strict adherence to 
the written recipe. Not every physician will share my opinions. Not ev
ery physician is willing to go beyond the “proven” in reaching for the 
best possible outcome. The final decisions will always be yours. 

A note on the case histories: 
I have included many illustrative stories throughout the text. The names, 
ages, and other identifying details have been changed to protect patient 
confidentiality, but the examples are all real ones from my experience. 
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How to Use 

This  Book 


The purpose of this book is to guide families and their health care pro
viders through the process of determining and responding to whatever 
is causing the children they care for to have muscle, bone, or joint pain or 
arthritis. Everyone reading this book will have different needs and a different 
background. I have tried to make the writing clear and the science easily 
understood, with as little medical jargon as possible. However, I’ve been 
caring for children with these problems for over twenty-five years. What 
seems obvious to me may not be to you. If a word confuses you, look in the 
glossary at the back. 

If a section confuses you, take this book with you to the doctor’s office 
and ask the doctor or nurse to take a minute and explain it. But don’t 
surprise a busy physician with a request that takes extra time. If you 
want your child more carefully evaluated or need time to ask extra ques
tions, call ahead and ask the physician’s office to schedule a long ap
pointment. You want your physician to be relaxed and to take time with 
you and your child. 

If you are the parent of a child who has been given a diagnosis, you should 
begin by reading about that diagnosis to see whether it describes your child. For 
parents who know their child’s diagnosis, this book has useful chapters 
on medications, the meaning of laboratory test results, family issues, 
getting the best care for your child, and reconstructive surgery. You will 
find a lot of information that will allow you to make informed choices 
and get the best possible results for your child. 

If you are the parent of a child who does not have a diagnosis, or the 
diagnosis does not seem correct to you, you should begin with Chapter 2, 

xv 
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“Figuring Out What’s Wrong.” It is my goal to help you think about 
what the correct answer might be. Then you should approach your phy
sician and discuss your thoughts. It is to be hoped that he or she will be 
happy to discuss the situation with you, to help you to understand why 
the diagnosis is correct, or to rethink the diagnosis with you. Don’t be 
afraid to call your physician’s office and ask for a long appointment, as 
discussed above. 

This book will help you to understand why physicians ask the ques
tions they ask, and perhaps what questions they should have asked, but 
didn’t. Don’t be afraid to volunteer information that the physician didn’t ask 
for. Make sure your child is getting the time and attention needed. If you 
are dissatisfied after discussing your child’s care with your physician, 
see Chapter 27, “Getting the Best Results for Your Child.” 

If you are a health care professional who is not a pediatric rheumatologist, this 
book will give you the information you need to evaluate children with muscu
loskeletal pain before you refer them. This book will help primary care 
physicians to know what tests to do and to decide whether and to which 
specialist to refer the child. This book will also help nurses, primary care 
physicians, and other health care providers to evaluate the advice their 
patients are being given. Specialists need your help in explaining to families 
what they are doing to take care of the children and why. If the situation doesn’t 
make sense to you, call the specialist yourself. If you don’t get the answers 
you need to make things clear to the family, there’s a problem. Knowing 
when to recommend that your patient seek an additional opinion is one of 
the most important services you can provide. No specialist should ever be 
afraid of listening to a different viewpoint. 

If you have questions, get answers. Do not sit still and do nothing. 
Many of the answers can be found in this book. If you don’t find the 
answers to all your questions here, this book will give you the informa
tion you need so that you can ask the right questions of the specialist and 
evaluate the answers you receive with confidence. 



Part I


MY CHILD COMPLAINS 


OF PAIN 
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1
Growing Pains?

Little Jennifer S. was fourteen months old when her mother noticed
that she did not want to put her left foot firmly on the floor when she
was taken out of her crib one morning. She did not seem to walk right
for a few minutes, but an hour later she seemed fine. It did not happen
again until a couple of weeks later. After six weeks, Jennifer’s mother
noticed that it was happening more frequently. She mentioned this to
the pediatrician when Jennifer was in for her immunizations one after-
noon. The pediatrician wiggled Jennifer’s leg around, watched her
walk a few feet, and reassured Jennifer’s mother that she was fine.
When Mrs. S. called the pediatrician a month later to discuss bringing
her in, she was told it was probably just “growing pains.” By the time
Jennifer was seen in the pediatric rheumatology clinic at the age of
two years, the left knee was markedly swollen, she could not straighten
her left leg out all the way, and the muscles of her left leg were much
weaker than the right side. Jennifer had obvious arthritis. Reassured
by what the pediatrician had told her, her mother had continued to
believe Jennifer just had growing pains until Jennifer screamed when
the nurse tried to straighten her leg at her two-year-old checkup.

Things you need to know

• Growing pains never occur during the daytime.

• No matter how severe the pain at night, children with growing
pains are always fine the next morning.

• Any child with pain on waking up in the morning or during the
day requires a full medical evaluation.
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Whenever a child limps or complains that an arm or leg hurts, our 
first thought is that he or she must have injured it. Even if a child is old 
enough to deny an injury, we often assume that the child just does not 
remember. The family is likely to seek medical advice only if the pain is 
very severe or persists for more than a day or two. Even when the pain 
or limp continues beyond a few days, parents and many physicians of
ten dismiss the problem as growing pains. Children do have growing 
pains; in fact they are fairly common. But unfortunately, many children 
with serious problems are misdiagnosed with growing pains for weeks 
or even months. Children with arthritis are often first noticed because 
they walk abnormally when they wake up in the morning, but since “they 
get better in a few minutes,” no one is concerned. 

Growing pains typically occur in young children between the ages of 
three and eight years. The child will wake up suddenly from a deep sleep 
complaining that his or her legs hurt. Parents become aware of the prob
lem because the child is crying in bed. Most often the episode occurs a 
few hours after the child has gone to sleep, but it can occur in the middle 
of the night. Typically, the child will point to the front or back of the 
knee, or the muscles just above the knee. The pain will usually disap
pear with ten or fifteen minutes of gentle massage and be completely 
gone in the morning. The pain is almost always in a large joint such as 
the knee, not a finger or toe. Sometimes the pains will wake the child up 
two or three nights in a row, but more often they occur episodically over 
a period of weeks or months. Growing pains often occur after days of 
extra activity. They may disappear for months or a year only to start up 
again during another period of rapid growth. 

The key finding in evaluating a child for growing pains is that the child is 
absolutely fine when he or she wakes up in the morning. There is no pain, 
limp, or any other abnormality. If any pain is still present when the child 
wakes up in the morning or any pain occurs while the child is awake, 
this must not be dismissed as growing pains. Such pains are not always 
due to a serious condition, but they are not growing pains. 

For a child with typical growing pains, a trip to the doctor is not usu
ally necessary. If a child has absolutely classic pains and is always fine in 
the morning, the family can usually treat the child with gentle reassur
ance. However, if the pains are persistent or unusually severe, a medical 
examination is warranted. Any child with pain during the day should be 
medically evaluated. 
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If blood tests or X rays are done at the time of medical evaluation, a 
child with growing pains should have absolutely normal results. Bone 
scans, magnetic resonance images (MRIs), and other special tests are not 
necessary for a child with growing pains. But they may be necessary to 
exclude other causes of pain in children who have atypical findings or 
pain during the day. 

There are a variety of explanations for growing pains, and doctors are 
not in complete agreement regarding which explanation is correct. The 
best explanation is that growing pains are the result of tendons and 
muscles being stretched as the bones of the legs become longer. There is 
evidence that the body produces more growth hormone at night, and 
some doctors believe the body is actually growing faster at night, lead
ing to the pain. A more likely explanation is related to the gate control 
theory of pain. This is easy to explain. As you read these words you will 
suddenly become aware of feeling the shoes on your feet (if you’re wear
ing shoes). A minute ago you probably were not aware of the feeling. 
The nerves in your feet that feel the pressure from your shoes did not 
suddenly turn on. They were always sending their message to your brain. 
However, the center in your brain that receives information from all the 
different nerves in your body filters this information and decides what 
to make you aware of and what you can ignore. 

During the day when children are active, any message to the brain 
from tendons and muscles being stretched by growth is lost in all the 
other things going on. But when a child is falling asleep at night and 
there are no distractions, the pain impulses from stretching the muscles 
and tendons may be passed on to the higher brain centers, causing the 
child to wake up. As a result, growing pains occur most often during 
periods of rapid growth and after days of extra physical activity (when 
they may be joined by muscle complaints). 

Growing pains can be disturbing to both parents and children, par
ticularly when they occur several days in a row. Most often gentle mas
sage and reassurance are enough to help the child get back to sleep. 
Children with more severe pain usually will respond to a dose of acet
aminophen or ibuprofen just as you would treat them for a headache 
during the day. If they wake up with pain several nights in a row, it may 
be helpful to give them a dose of medication at bedtime. This will de
crease the perception of pain and may prevent the child from waking up. 
After two or three nights without episodes, the medication should be 
stopped. 
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Growing pains will go away. They may come back when the child 
goes through another period of rapid growth, but they never stay. While 
inconvenient, they are not of any long-term significance. They do not 
interfere with proper growth or development. But remember, growing 
pains never occur during the day. If the child is complaining of pain 
during the day, a more complete investigation should be done. 

If the pains persist despite medication or return as soon as the medi
cation is stopped, a full medical evaluation should be done. The first 
step is to be sure that the cause is just growing pains. Surprisingly, grow
ing pains tend to run in families. If one of your children is having a lot of 
growing pains, ask your parents and your spouse’s parents. It’s likely 
one of you also had a lot of growing pains. 



7

Before medical school I had to take all the required classes in college.
Many of the classes required for medical school satisfied the require-
ments for majoring in zoology in college. I enjoy the outdoors and
was happy to sign up for field zoology as one of the required courses.
Armed with guidebooks, we walked around the local hills in small
groups with an instructor looking for and identifying birds. Sometimes
the instructor would hear a noise or see a bird vaguely in the distance
and tell us what it was. Frequently, it was too far away to see the
identifying characteristics noted in the guidebook, but when we got
closer we would see that he was correct in his identification. Other
times one of us would become very excited and announce that we
had just seen a bird we had never seen before and we were sure it
was, for example, a Mexican jay. The instructor would just shake his
head. No matter how sure we were that it matched the picture in the
book, he would point out that we were not in (or even close to) Mexico
and that a common bird in our area looked a little bit like the Mexican
jay. A few minutes’ investigation would invariably prove that he was
right and we were wrong. He had been teaching this course in the
same hills for many years. Each different bird had a typical behavior, a
typical place it was likely to be seen, and a typical time of year it was
likely to be there. These things were not in our guidebooks, but the
instructor knew them from experience. With years of experience it
was easy for him to recognize birds from much further away than we
could and to know when we could not have seen what we thought we
saw. He knew that there were rare exceptions, but they were always
unlikely.

2
Figuring Out
What’s  Wrong
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Things you need to know 

•	 Just like the birds above, diseases have characteristic behaviors. 

•	 There is a typical age when they occur. 

•	 There are typical complaints from the parents and child. 

•	 There are things that the diseases typically do not do that should 
make you question the diagnosis. 

•	 A complete history involves listening to your complaints and 
asking many questions that you will think cannot possibly have 
anything to do with your child’s problems. 

•	 Always give your child a chance to talk—even young children 
can explain more about what’s happening to their bodies than 
you think. Many have symptoms of which you may not be aware. 

•	 A complete physical examination involves looking at your en
tire child, not just the part that you know hurts. 

When evaluating a child with muscle, bone, or joint pain it is impor
tant to understand that each of the conditions that may be responsible 
has a typical set of problems it causes (symptoms), a typical age group 
where it occurs, and other typical findings that make it easy for an expe
rienced physician to diagnose—just as it was easy for my instructor to 
recognize the birds in a familiar park. At the same time, if a child does 
not have the typical problems or is not the typical age, it’s much less 
likely that the suspected condition is the proper explanation. This is why 
your physician should always start the evaluation by asking you ques
tions about the problem. As you read through this book you will see that 
I have clearly indicated the typical presentation for each of the condi
tions a child might have. 

T  A K I N G  A N D  G I V I N G  A  H I S T  O R  Y  

As a parent evaluating your own child, ask yourself these questions and 
think about the answers. Your physician will want to know the answers 
to help arrive at an appropriate diagnosis. In addition, knowing the an
swers to these questions, and what diseases they suggest, will help you 
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in determining whether the physician’s diagnosis makes sense to you. If 
it does not, discuss what you have noticed with your physician. If the 
physician is not interested in your child’s history, something’s wrong. 

The first thing you should have in mind when you go to the doctor’s 
office is your chief complaint. What is it that you want the doctor to fix? 
Do not tell the doctor things other doctors have told you. Tell the doctor 
what the problem is as clearly as you can. For example, “My left knee 
hurts.” Or sometimes the problem is more general: “I ache all over and I 
feel very weak.” If your child is old enough to explain, let him (or her) 
answer the questions in the doctor’s office. You may have to help out, 
but you’d be shocked to realize how often parents are surprised by mean
ingful findings their child tells the doctor of which the parents were not 
aware. For teenagers it is very important to let them explain their own 
problems. You may have to help out, but let them go first. 

The key pieces of information for the physician often can be summa
rized in just a few words. 

•	 He or she needs to know the quality of the problem: Is it a sharp 
pain or a dull ache? 

•	 He or she needs to know the exact location of the problem. Some 
problems cause the front of the knee to hurt; some the side. Some
times the pain is above the knee; sometimes it’s below. Each sug
gests a different diagnosis. 

•	 How long has the pain been going on, and how did it start? 

•	 Is it getting better over time, or worse? 

•	 What lessens the pain, what makes it worse? 

These sound like simple questions, but for an experienced physician 
they can rapidly lead to the diagnosis. Imagine, if you will, that a four-
teen-year-old boy is brought to the doctor because his knee hurts. “Most 
of the time I’m fine, but when I put my foot down and turn to the left, I 
get a sudden sharp pain on the side of my knee. After five or ten minutes 
the pain gets better, but then it happens again if I put my foot down and 
turn left again.” (This story clearly suggests a mechanical problem in the 
knee and probably a torn meniscus.) If the same fourteen-year-old boy 
says, “My knee hurts all the time,” we have much less information. “It 
hurts when I walk on it,” does not tell us very much. We need to know if 
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it is stiff when he wakes up in the morning or hurts only with activity. 
Sometimes the children and parents are not sure.  An experienced physi
cian will ask the same question several different ways. “Are you stiff 
when you wake up in the morning? Do you have trouble getting out of 
the car after a long car ride? Do you have trouble getting out of your seat 
in the movie theater after a long movie? Suppose you and I are walking 
in a shopping center, how far can you walk without stopping? If we stop 
and sit, does your knee immediately get better or does it take five or ten 
minutes to get better? If we get up to go again after your knee has im
proved, does it start to hurt immediately and get worse? Does it seem 
stiff, but then get better after a few steps? Is it fine until we’ve been walk
ing for ten or fifteen minutes again?” The answers to these questions 
will help an experienced physician to determine the correct diagnosis. 

Mechanical problems often hurt after a period of use. They get better 
with rest. Then they start to hurt after a period of use again. Arthritis 
may begin to hurt after a period of use and then get better with rest, as 
well. However, children with arthritis will be stiff when they get up to 
walk again but improve after a few steps (see Part II). That’s not what 
happens with injuries. Sometimes children and families are quite sure of 
the answers, sometimes not. You have to ask the same type of question 
several different times and consider each answer. The child with arthri
tis will often describe trouble with long car rides or sitting in a movie 
theater. Children with injuries are much less likely to do so. 

Sometimes you need to go in a different direction. A child with chon
dromalacia patella (a mechanical irritation of the knee; see Chapter 5) 
may be brought to the physician’s office with the same chief complaint 
of knee pain. There is no suggestion of stiffness, but it hurts when he or 
she walks long distances. If you ask whether it hurts more going up- or 
downstairs, children with chondromalacia patella characteristically com
plain of more pain going downstairs. In contrast, children with unrecog
nized dermatomyositis might also be complaining of leg or knee pains 
(see Chapter 16). They will have much more trouble going upstairs. Chil
dren with these different diseases might be the same age and the same 
sex. They both might complain of leg pains and point to their knees, but 
these are very different conditions with different causes and different 
treatments. Knowing that one child has more trouble going upstairs and 
the other more trouble going downstairs helps to guide the evaluation 
and eliminate unnecessary tests. 
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Another important question is how the pain began. If the child says, 
“My knee hurt immediately after I was tackled from the left crossing the 
forty yard line with the football,” the list of possible causes (differential 
diagnosis) is very different from the child who cannot explain how the 
pain began. At the same time, you need to be very careful about histories 
of trauma. In small children and even in teenagers I have often seen swol
len fingers or toes with the explanation, “We did not see anything, but 
we assumed she must have jammed it.” Someone in the family should 
remember if a child has injured a finger or toe badly enough for it to be 
markedly swollen. Children who exhibit an unexplained “sausage digit” 
often have psoriasis-associated arthritis (see Chapter 9). I also see lots of 
children with spondyloarthropathies who complain of repeatedly sprain
ing their ankles or wrists. They cannot really tell you when they sprained 
it; it just happens “all the time.” These are not sprains at all. It’s a type of 
arthritis that commonly causes tendons to be inflamed, mimicking a 
sprain. 

Typically, children with injuries know exactly what happened. But 
children with arthritis or other diseases cannot tell you exactly how or 
when it started. They just assume they must have twisted it or otherwise 
somehow injured the joint. Parents of children with pauciarticular onset 
arthritis are rarely able to tell you when it began. This is a subtle arthritis 
that most often sneaks up on people. If the parents can tell me the child 
was fine until Tuesday, I know the diagnosis is not pauciarticular onset 
arthritis. Many other diseases also begin gradually and the parents and 
children cannot really tell you when they began. 

Children with a history of injury 

Most children with a definite history of injury have an orthopedic prob
lem. These problems are usually easily diagnosed by the appropriate 
history, physical examination, X rays, or MRIs. If the problem was that 
straightforward, you probably would not be reading this book. Some
times there is a definite history of injury that leads everyone in the wrong 
direction. A child may be brought to the emergency room limping be
cause he or she fell a few days earlier and is not getting better. The X-ray 
evaluation may show arthritis or a bone infection, not an injury. In this 
situation, it used to be taught that the child probably fell because of the 
infection or arthritis and that the fall brought attention to the problem. 
However, we now know that an initial injury can alter the dynamics of 
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the bone and joint, making the child more vulnerable to the onset of an 
infection or arthritis. 

Often when I’m evaluating a child with pain that started on a certain 
day, I ask about what happened in the days or weeks “just before that.” 
In the section on infection-associated arthritis in Chapter 9 you will read 
about types of arthritis that often begin ten to fourteen days after an 
episode of sore throat or flu. Another situation in which the history is 
important is making a diagnosis of palm frond synovitis. This type of 
arthritis is the result of a palm frond breaking off inside the child’s knee 
at the time of a fall. The fall usually took place six or eight weeks before 
the child developed symptoms. The family has no reason to think their 
trip to Florida in February has anything to do with the child’s knee pain 
in April. As a result, they will not think to mention it unless the physi
cian asks about travel. There are many similar situations. As the parents, 
you cannot always rely on the physician to remember to ask you about 
travel, unusual pets, or other findings that might be important. Tell the 
physician anything you think might be important. 

I was once working as a general pediatrician in the farm country of 
California. A mother called me and asked whether I had any experi
ence with malaria. Knowing that malaria does not occur in California, 
I asked, “Why?” She explained that she and her family had been living 
in a malarial region of Southeast Asia until two months previously. 
She was working there as a teacher. She and her family had returned 
to California, but now one of her own children was “showing the 
same symptoms the children in my classes in Southeast Asia showed 
when they had malaria. I must have stopped the medicine we were 
taking to prevent malaria too soon.” This was easy. But imagine how 
long it would have taken for a physician to suspect malaria and do the 
right tests if the parent had simply brought the child to the doctor and 
said, “He has a fever and looks sick.” 

Physicians do not know all about the lives of the children they are 
taking care of. Parents do not know what is important to the physician 
and what is not. The key to the best possible care is an open exchange of 
information. Often at the very end of a long history, one parent will say, 
“I do not know if this is important, but . . .” Surprisingly often, that may 
be the key piece of information that leads us to an accurate diagnosis. To 
get this information, physicians will ask families a lot of questions that 
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seem unrelated and unimportant. I ask all families these questions, be
cause I have no way of knowing, in advance, when the answers will 
make a difference. 

• Is the child growing well? 

• Has there been any fever or rash? 

• Has the child had frequent infections? 

• Has there been any recent travel? 

General questions that will help me to get a feel for your child’s health 
include questions about whether they have been growing well and gain
ing weight as expected. Children with chronic problems or severe prob
lems often have been losing weight. Have they been having fevers or 
night sweats? These types of problems often suggest a long-standing 
problem and perhaps a more severe one. Has the child had a lot of infec
tions? Children with frequent ear or upper respiratory infections may 
have immunoglobulin A (IgA) deficiency or other immune deficiencies 
that are associated with an increased frequency of arthritis and other 
rheumatic diseases (see Chapter 9). All these questions may seem a silly 
waste of time if your answer is no, but they are very important when the 
answer is yes. 

Medications 

It is important to tell the physician all of the medications your child is 
taking, including vitamins, herbal supplements, and medications you are 
obtaining without a prescription. (“I gave Johnny one of Grandma’s pills 
that she had left over from when she had a cold” can turn out to be the 
explanation for the entire problem. It was an allergic reaction to Grandma’s 
medicine.) The physician needs to know what has been done to treat the 
problem in the past. He also needs to know what other medical problems 
the child is being treated for and how. Furthermore, the physician needs 
to be sure the child is not on a medication that may be causing the prob
lem, including one that has recently been stopped. In addition, it is impor
tant for the physician to be sure that the child is not taking a medication 
that will interact with the medications the physician wants to prescribe. If 
your child is allergic to medicines, know which ones they are when you go to your 
appointment. Do not leave the office with your doctor “guessing” the child 
is not allergic to the one being prescribed today. 
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Past medical history 

This is another long set of questions that doctors ask and families frequently 
wonder about. The physician needs to know whether the child has other 
illnesses that may be related to the joint pains or the treatment. You should 
try to give him or her as much information as possible. A child might be 
ten or eleven years old, but the strange problem he or she is having may 
be the result of something that happened in the neonatal intensive care 
unit shortly after birth. The physician cannot even begin to suspect that if 
he does not know that the child was in the neonatal intensive care unit. If 
your physician forgets to ask, you might just remind him. 

Not long ago a child was sent to me because of blood in the urine and 
joint pains. The referring physician was worried about lupus. After I’d 
gotten all the relevant information from the mother and was asking 
about past medical problems, she told me the child had frequently 
been treated for an infected parotid gland. Then I asked the child 
whether he had trouble making tears or eating certain foods. When I 
got the right answers, I knew to evaluate him for Sjogren’s syndrome. 
Despite several years of the child’s being treated for various symp
toms, the correct diagnosis had not been previously considered be
cause no one obtained the pieces of information necessary to see how 
everything fit together to suggest this diagnosis. 

Family history 

This is one of the most important parts of evaluating children with chronic 
disease. Many diseases have a tendency to run in families. Often I re
quest extra tests for a disease that I would not initially have suspected 
because there is a strong family history of the disease. I have discovered 
children with inflammatory bowel disease (IBD) long before they were 
having abdominal symptoms because I requested the appropriate tests 
when I realized that they had joint pains and a family history of bowel 
disease. Celiac disease, rheumatic fever, psoriatic arthritis, spondylo
arthropathies, and many other diseases tend to run in families. 

One of the clues to the genetic nature of diseases such as arthritis, 
psoriasis, diabetes, and thyroid disease comes from genetic studies. If 
you were to randomly pick 100,000 people on the street, all of these 
diseases would have the reported low frequency found in the normal 
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population (e.g., 15 cases per 100,000 people). However, if you se
lect 100,000 relatives of people with one of these diseases, that dis
ease and all of the other diseases in this group would occur far more 
often than expected (e.g., 75 cases per 100,000 people). From a parent’s 
point of view, this is like knowing that a bunch of kids tend to hang 
out together. If Frankie and Johnnie and Pete are close friends, you 
should look around for Pete when you see Frankie and Johnnie. He 
will not always be there, but you should be looking. 

Social history 

Many people think social history consists simply of asking where a child 
goes to school, what grade he is in, and what he wants to be when they 
grow up. But it also includes asking about smoking or ethanol and other 
drug use in teenagers. It means that I know whether a child lives at home 
or in a boarding school. Does the child come home to mom or a babysitter 
or go to an after-school club? All these pieces of information may pro
vide the answer to the problem. It’s easy to consider psittacosis (pigeon 
fancier’s disease) if you know that a child raises birds as a hobby or helps 
someone who does. But you have to ask about hobbies to know the an
swer. 

Review of systems 

The review of systems is your doctor’s last try to find out anything you 
forgot to mention. Is the child allergic to any drugs? Does the child have 
any bleeding problems? Are there any problems with the hair, eyes, or 
ears? I ask about everything from the top of the head to the bottom of the 
feet. Not the physician, the child, nor the family knows for sure whether 
the answer to the problem is going to become obvious from these ques
tions. Often it does not, but no one knows until one asks. 

T H E  C O M P L E T E  P H Y S I C A L  E X A M I N A  T I O N  

Sam was a fourteen-year-old boy brought to my office by his mother 
because his ankle hurt. Sam was a good athlete and loved to play 
baseball and basketball. Over the last year he had suffered from re
peated ankle sprains. He’d been evaluated by several orthopedists 
and sports medicine doctors and given a diagnosis of tendonitis. When 
his complaints did not go away despite casting and physical therapy, 
he was referred to me for a “chronic pain syndrome.” Sam’s ankle had 



16 My Child Complains of Pain

been X-rayed, and CAT (computer axial tomography) scanned, and an
MRI had been done. Sam and his family were very frustrated. He could
not play and the doctors seemed to be implying he did not want to get
better. After taking the history from Sam and his family, I sat down
next to him and begin to examine his fingers and wrists. Sam immedi-
ately complained, “It’s my ankle that hurts, not my hands.” A moment
later he jumped when I flexed his wrist fully. Careful examination
revealed that Sam had inflammation in many tendons and obvious
limitation of motion in his back and hips. After completing my exami-
nation I told Sam and his family he had mild arthritis and prescribed
medication. They were dubious at first, but two weeks later Sam was
back at basketball without problems. The key was in examining all of
Sam’s joints, not focusing only on the one he complained about. Even
Sam had not realized he had other problems. A complete examination
of “all of Sam” was the key to the proper diagnosis.

There are several key aspects to a physician’s physical examination of a child.
If you have a child with an obvious injury to an arm or leg, then you want
the physician to examine carefully that arm or leg. However, if your child is
having recurrent problems with injuries or has complaints without an obvi-
ous explanation, you want to be sure the child is examined completely. Phy-
sicians who are used to dealing with injuries often forget this.

Margie was the twelve-year-old daughter of a doctor. She had not been
feeling well for several weeks. One morning she woke up with severe
pain in her left knee. The pediatrician could not find anything wrong
with the knee and sent her to an orthopedist. The X rays were normal
and the orthopedist was stumped. When I saw Margie the next day,
she was tense and anxious. Lying on the examination table, she was
holding her knee bent and complaining of pain. I sat down next to her
and had her relax as best she could, then carefully moved her knee. It
was easy to move and not swollen. However, when I squeezed her
thigh above the knee, she was tender when I compressed the bone.
Then I put my hand on her abdomen and immediately noticed an
enlarged, hard spleen. Margie had leukemia. Since she was complain-
ing about her knee pain, her leg had been carefully evaluated, but no
one had done blood work or examined the rest of her. When I did, the
diagnosis was immediately evident.

The key to getting a proper diagnosis is a careful and complete physical
examination. The physicians caring for your child need to know to look
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everywhere for the answer, not just where the child points. There are far
too many specific findings that an experienced physician will look for to
list them all here. As a parent you cannot know all the things to look for,
but you can know whether the doctor evaluated your child completely
or “just looked at what hurt.” Diagnosing illness is like solving puzzles.
You’ll never do a good job if you do not collect all the clues.

George was a sixteen-year-old boy whose family moved to the South-
west because he had severe problems with his fingers getting numb in
the cold. He had been diagnosed with Raynaud’s phenomenon (see
Chapter 14) and given medicine. Moving to the Southwest had mostly
corrected the Raynaud’s, but he was having ankle pain. When George
walked in to be examined, he had noticeable round red spots on his
face and hands. He had seen a dermatologist who told him he had
telangiectasia. This is a common finding and nothing to be worried
about. In talking to George I also learned that he had seen a gastroen-
terologist because food sometimes got stuck going down. He had been
told that his esophagus was weak. When I examined him, his fingers
were long and thing and there were little sores on the fingertips. Care-
ful examination also revealed dilated blood vessels in his nail folds
(you need a magnifying glass to see this—see Fig. 21, page 199). George
also had a lump on his left elbow. An orthopedist had seen this and
told him it was calcium buildup, “probably from an old injury.” CREST
syndrome is a variant of scleroderma (see Chapter 15). The key find-
ings are calcinosis (the bump on his arm), Raynaud’s, esophageal prob-
lems (the difficulty swallowing certain foods), sclerodactyly (long thin
fingers), and telangiectasia (the red spots on his face and hands). Dif-
ferent physicians had seen George for each of the findings, and when
asked he knew about all of them. But no one had put them all together
to make the proper diagnosis.

When examining a child with pain in the muscles, bone, or joints, there
are several important steps. The first is to determine carefully where the
pain is.

• Is the pain in the joint (where the bones come together)?

• Is the pain just above or below the joint?

• Is the pain in the middle of the arm or leg—far away from a joint?

• Is the child in pain without being touched, or does it hurt only if
you squeeze?
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•	 Is this the only joint that hurts or do other joints hurt if I squeeze 
them? 

•	 Is the area that hurts hot or warm to the touch? 

•	 Is it red? Is it obviously swollen? 

•	 Does the child have other findings (a rash, bumps, etc.)? 

If you are worried about a joint, can the child bend it without pain? Can 
they bend it all the way? Normal children under age ten can put their 
heels on their buttocks without difficulty. Young children should also be 
able to bend their hips so that their heels can reach their abdomen. Often 
I see children who were told they were normal because they could do 
everything a forty-year-old can do. Children should be much more flex
ible than forty-year-olds. 

No physician knows everything. If you go in for an ear infection, it is 
highly unlikely the physician will check your child’s knees. As a parent 
you cannot be expected to do a careful examination yourself, but you 
can be expected to notice whether the physician did a careful examina
tion of your child. If your child’s problems aren’t getting better, you want 
to be sure he or she has been properly evaluated. 

L A B O R A  T  O  R  Y  T E S T S  A N D  O T H E R  E VA L U A  T I O N S  

Proper diagnostic testing may include blood tests, radiographs (X rays), 
bone scans, MRI, ultrasound (sonograms), and even biopsies of affected 
joints and tissues. Chapter 24 is an extensive discussion of the laboratory 
and diagnostic tests commonly used in the evaluation and monitoring 
of children with muscle, bone, or joint pain or arthritis. It is important to 
remember that diagnostic tests are not a substitute for knowledge and 
judgment. I often have children referred to me with thousands of dollars 
of wasted tests and the wrong diagnosis. The key to proper diagnosis 
and treatment is a careful history and a thorough physical examination 
as discussed above. After those have been done, appropriate diagnostic 
tests can help to pinpoint the cause of the problem and aid in planning 
treatment. 

Simply performing a large battery of poorly thought-out tests not only 
wastes time and money, but also exposes the patient to unwarranted 
risks associated with both the testing procedures and the pursuit of false 
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leads. I am often asked to evaluate children who had a positive blood 
test that suggested a rheumatic disease when no one can tell me why the 
test was done. The child never had any of the symptoms associated with 
the disease the test suggests, but somehow it was ordered and now no 
one knows what to do with the result. 

Proper evaluation consists of taking a careful history and doing a com
plete physical exam. In the hands of an experienced physician, this is 
often sufficient to establish the diagnosis. Further testing should be or
dered only to confirm the diagnosis and assure that there is nothing else 
wrong. Only if physicians are having difficulty finding the cause of a 
child’s problems is a much more extensive evaluation warranted (see 
Chapter 4). 

I have seen several children who complained to their parents of knee 
pain. When their physicians noted that the knee appeared swollen and 
there was no history of injury, the children were sent for MRIs. The MRIs 
were interpreted as showing “synovial tissue proliferation” and the chil
dren were operated on for possible tumors. A careful history and physi
cal examination made it clear that they had typical juvenile arthritis. In 
many cases it was obvious the problem was not a tumor because there 
were other swollen and tender joints when a full examination was done. 
Thousands of dollars were wasted and the children were put through 
unnecessary hospitalizations and operations. Even the initial MRI that 
suggested a “possible tumor” would not have been needed if the child 
had been carefully examined. 

Even when appropriate tests are done, it is important to be sure they 
are properly interpreted. A ten-year-old boy was sent to me because of 
hip pain. The child was having severe pain, but could walk. The fam
ily brought an X ray of the hip that had been interpreted by the radi
ologist and showed “no hip damage.” A bone scan of the hip was also 
done that showed “no abnormal uptake in the hip,” that is, no dam
age. When I examined the child, it was clear that his pain was not in 
the hip, but adjacent to it. The X ray and the bone scan brought to me 
by the family were indeed negative for hip damage, but both showed 
a fracture of the pubic ramus (a bone near the hip). Looking at just the 
hip, the doctors had overlooked the fracture nearby. The child pointed 
right to the location of the fracture when he was asked where it hurt. 
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3

Common Causes 


of  Pain 


K N E E  P  A I N  

When evaluating a child with knee pain, it is important to separate me
chanical problems from problems resulting from infections or inflamma
tion. Most knee pain is initially thought to be the result of an injury. If we 
do not remember having seen a fall, we assume the child must have 
twisted it. If your child is complaining of knee pain, here is a list of ques
tions to which you should know the answers before you go to the doctor’s 
office. 

• Did the pain begin immediately after an injury? Or did you notice 
the child was in pain and then have to “remember” the injury? 

•	 Does the knee hurt all the time? 

•	 Does it hurt only in the middle of the night? 

•	 Does it hurt only when the child is out running on the soccer 
field? 

•	 Does it hurt only in the evening? 

•	 Can the child play, but then has to come off the field? 

•	 If the child comes off the field, is he or she better in five min
utes and back in the game? 

•	 Or is the child out for the rest of the day? 

•	 When the child wakes up the next morning, does he or she feel 
better? Or worse? 

20 
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•	 Is the knee stiff the next morning? Does it loosen up in the morn
ing after the child gets up and gets going? 

•	 Has the knee ever been swollen? 

•	 Are any other joints ever stiff or swollen? 

•	 Has there been any fever? 

•	 Has there been any recent diarrhea or viral illness? 

The answers to these questions will suggest a variety of different expla
nations for the pain. Knowing the answers in advance should help your 
doctor to pinpoint the problem quickly. 

Children with mechanical problems typically hurt with activity. Stop 
the activity and the pain goes away. Resume the activity and the pain 
comes back. If there is a fracture or an infection the pain is there all the 
time. If there is a torn ligament or meniscus, the pain may be intermit
tent. It will come on with activities and clear more slowly. The following 
is a list of conditions that commonly cause knee pain in children. 

Mechanical conditions 
Osgood-Schlatter disease 
Osteoid osteoma 
Blount’s disease 
“Growing pains” 
Meniscal injuries 
Torn ligaments 
Overuse syndromes (see Chapter 

5, on sports injuries, for a 
discussion of these problems) 
Iliotibial band 
Chondromalacia patella 
Osteochondritis dissicans 

Other orthopedic conditions 

Common infections 
Staphylococcal infections 
Tuberculosis 
Lyme disease 

Rheumatic diseases 
Juvenile arthritis 
Spondyloarthropathies 

(enthesitis-associated arthritis) 
Systemic lupus erythematosus 
Dermatomyositis (weakness in 

the thighs may be described as 
“knee pain”) 

Psoriatic arthritis 

Miscellaneous conditions 
Pigmented villonodular synovitis 
Plant thorn synovitis 

Metabolic diseases 
Hemophilia 
Sickle-cell anemia 
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Pain after a fall 

If a child is in severe pain after a fall, he or she should immediately be 
taken to the physician for appropriate evaluation. In these cases X rays 
are usually done. Most often fractures are immediately obvious on the 
X ray. However, some fractures may be very small and will be seen only 
on a follow-up X ray. This is because the bone will form a large callous as 
part of the healing response. This is easily seen on the follow-up X ray, 
even though the original small fracture was not evident on the first X ray. 
Sometimes children with pain who do not have an obvious fracture are 
presumed to have a growth plate injury that is hard to see on the X ray. 
The growth plate is the junction between the shaft and the end of the 
bone where rapid growth is occurring (see the Glossary). If a fracture is 
seen or suspected, the child will be put in a cast for an appropriate pe
riod. Following cast removal, the child should recover quickly. Repeated 
injuries in which the fractures are hard to see should be regarded with 
suspicion. Many children with arthritis are originally incorrectly diag
nosed with “small fractures.” 

If the X rays are negative, the child is often diagnosed with a sprain. If 
there is no obvious swelling, such children are often treated with an Ace 
wrap and crutches. These children need careful medical follow-up. Of
ten it all goes away quickly and there is no need for concern. However, 
injuries to the supporting ligaments of the knee or the menisci will re
quire further attention. These injuries are most often associated with 
swelling. If a physician removes the fluid from (aspirates) the knee, it 
will often be bloody. Careful orthopedic evaluation is mandatory, as 
bloody synovial fluid suggests a significant injury. Children with hemo
philia may have recurrent bleeding in their knees. A rare type of syn
ovial disease called pigmented villonodular synovitis (see the Glossary) 
is also associated with bleeding into the knee joint. 

If a child continues to have knee pain after the initial treatment, a re
peat, thorough examination should be done. Repeat X rays of the knees 
may be needed. It is also important to be sure the hips have been carefully 
evaluated. Some children with problems in their hips complain about pain 
in their knees. Everyone is fooled because the knees are normal. The most 
common example of this is a child with a slipped capital femoral epiphy
sis of the hip (SCFE) (see the next section in this chapter on common causes 
of hip pain). The child should also have blood work that includes a com
plete blood count, a metabolic profile, and muscle enzymes. 
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Continuing knee pain during the day should not be dismissed as grow
ing pains or Osgood-Schlatter disease without thorough evaluation. Some 
children with muscle disease will initially complain of knee pain (in fact, 
it is probably thigh pain). There are also children with infections or tu
mors of the bones and joints and children with arthritis who are first 
brought to the doctor because of pain after falling. Most of these condi
tions are evident on MRI, if the appropriate area is examined. 

Pain that comes and goes 

Pain that comes and goes may have many different explanations. If the 
pain comes and goes with changing levels of activity, it may have a me
chanical explanation. On the other hand, pain that comes and goes with 
changing barometric pressure (rapid rising or falling air pressure as when 
a storm is coming) may be the beginnings of arthritis or the result of an 
old injury or a chronic infection. Pain that is much worse with activity 
but disappears when the activity stops suggests a mechanical problem. 

Pain that begins with activity but does not disappear when the activity is 
stopped and often results in stiffness the next morning suggests arthritis. Phy-
sicians are often fooled when examining children because they believe that ar-
thritis in childhood must be associated with either a positive test for rheumatoid 
factor or an elevated sedimentation rate. Neither is required for a child to have 
arthritis (see Chapter 7). Children who have stiffness when they wake up 
in the morning or difficulty getting out of the car after a long ride or out 
of their seat after a long movie need to be carefully evaluated for arthri
tis. Small children may have obviously swollen knees and difficulty walk
ing when they first wake up, but never seem to be in pain. Again, this is 
often a sign of arthritis. 

A key distinction in children with knee pain is to be sure the pain is in 
the knee joint and not in the shaft of the bone (the femur is the bone 
above the knee and the tibia the main bone below it). At the beginning, 
children with tumors or infections in the bone may complain of intermit
tent pain. Most often these conditions are diagnosed by X ray or bone 
scan (see Chapter 24). Typically, these children have pain in the bone 
itself rather than the joint. The child will say only that the knee hurts, but 
this distinction can be made easily if the child is carefully examined. 
Children with growing pains may have intermittent complaints of pain 
in and around the knee. Normal test results and the occurrence of pain 
only at night help to differentiate them from more serious conditions 
(see Chapter 1). 



24 My Child Complains of Pain 

Proper evaluation 

The key elements in evaluating a child with knee pain are the presence or 
absence of stiffness and the description of the pain. X rays are important if 
the pain seems to be coming from the bone. If the joint is swollen, then 
withdrawing fluid from the knee may provide useful answers. Discover
ing bacteria in the fluid will indicate an infection, while a large amount of 
blood suggests an injury (see synovial fluid analysis in Chapter 24). 

If the knee appears to be absolutely normal, it is important to examine 
the child and make sure the pain is not coming from the shaft of the bone 
or even the hip. Blood tests may be helpful in detecting an infection or 
arthritis. A bone scan can also help. MRIs can be very useful in diagnos
ing injuries to the soft tissues around the knee. See Chapter 24 for a more 
complete discussion of these tests. 

Specific conditions 

Osgood-Schlatter disease. This condition is the result of inflamma
tion of the attachment (insertion) of the patellar tendon (which transmits 
all of the force from the muscles in the thigh to forward motion of the 

lower leg) where it attaches to the lower leg 
(anterior tibial tubercle). 

In children who are developing rapidly (nine
to fifteen-year-old age group), the muscles of
ten strengthen more rapidly than the bones. 
Lots of running and kicking, such as while 
playing sports, leads to repeated pulling on the 
tendon where it attaches to the bone. With re
peated pulling, children develop inflammation 
at the tendon insertion. As a result, the ante
rior tibial tubercle (bump just below the knee) 
becomes swollen and tender (Fig. 1). 

The pain in Osgood-Schlatter disease is 
brought on by activity and relieved by rest. It 

F I G  1.  Inflammation of the is never associated with stiffness or swelling 

tendon insertion in Osgood- of the knee itself—just the bump below the 

Schlatter’s disease producing knee. It does not cause pain when children 

pain just below the knee. The wake up in the morning and it does not wake 
arrow indicates the anterior children up from sleep. The key to diagnosing 
tibial tubercle. Osgood-Schlatter disease is to realize that the 
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pain is not in the knee (although that is how the children usually de
scribe it). On careful examination, the knee is entirely normal. The pain 
is reproduced by pressing on the anterior tibial tubercle (the prominent 
bump just below the knee). Most often the tenderness is present on both 
sides, but it may be only the dominant side (e.g., the right if the child is 
right-handed). The key to resolving this situation is to enforce relative 
rest so the inflamed tendon and bone can heal and the bone can become 
stronger so that it can withstand the pulling by the muscles. 

Osteoid osteoma. Osteoid osteomas are benign tumors of the bone, 
much like knots in wood. Often they never cause difficulty. However, in 
some children they cause pain. Most often the pain occurs in the middle 
of the night and is sufficiently severe to wake the child. They occur in 
boys more often than girls and frequently become symptomatic during 
the teenage years. They are most common in the region of the hip (see 
below), but may occur either above or below the knee. Osteoid osteomas 
around the knee are usually easily diagnosed on routine X rays. The pain 
from an osteoid osteoma is usually easily relieved by acetaminophen or 
ibuprofen. All children in whom there is any consideration that the le
sion may be a serious bone tumor and all children whose pain is not 
easily relieved by these medications require careful evaluation by an or
thopedist with extensive experience in these lesions. 

Plant thorn synovitis. Plant thorn synovitis is an arthritis that occurs 
in children who have fallen on a palm frond or similar piece of sharp 
plant material and a part of the plant has broken off inside the knee. The 
typical story is a four- to six-year-old child who is brought to the doctor 
with a single swollen knee. The knee is usually red and hot with no his
tory of injury. The family doctor sends the child to an orthopedist, who 
removes fluid from the knee. The fluid looks infected. The orthopedist 
sends the child to the hospital for intravenous antibiotic therapy. When 
the cultures of the knee fluid fail to reveal any bacteria and the knee fails 
to improve after four or five days of antibiotic therapy, it may be thought 
that this is Lyme disease that is not responding to the antibiotics. When 
the knee still does not get better after changing antibiotics, a diagnosis of 
juvenile arthritis is considered. 

The key to recognizing plant thorn synovitis is in taking a proper travel 
history. Usually the child has traveled to someplace warm (e.g., Florida, 
the Caribbean, Southern California) several weeks before the problem 
started. These are typically children who are just old enough to get out 
of sight and fall down. They have a small cut on the knee that heals 
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quickly. No one remembers this cut when the knee is hot and swollen 
weeks later. 

It is important to recognize plant thorn synovitis because it will not 
respond to antibiotics or nonsteroidal anti-inflammatory drugs (NSAIDs; 
see Chapter 22). Proper treatment requires a synovectomy (cleaning out 
all of the inflamed tissue lining the knee). When this is done, the diagno
sis of plant thorn synovitis can be confirmed by looking at the tissue 
under polarized light. This will show starch granules from the plant 
material that broke off inside the knee. 

Orthopedic conditions 

Blount’s disease. Blount’s disease refers to bowing of the legs (genu 
varum). There are two major groups of children with Blount’s disease. 
Young children may develop Blount’s disease without any apparent ex
planation. There is a sudden shift in growth of the tibia (the lower leg 
bone) so that the inner edge does not grow as well as the outer edge. 
With progressive growth of the outer edge the legs are forced to bow. In 
small children, this is most often painless and it affects both sides. 

In teenagers, Blount’s disease is associated with obesity. In these chil
dren, it is suspected that the excessive weight puts too much stress on 
the inner side of the lower leg bone (medial side of the tibia) and the 
growth plate is damaged. Under these circumstances, one side may be 
affected without the other. Blount’s disease in teenagers may be associ
ated with progressive pain. At first the pain may be intermittent and 
relieved by acetaminophen or other pain relievers, but over time it may 
steadily worsen. If it is left untreated, the pain will continue and the 
damage to the joint may result in the premature development of me
chanical arthritis. An orthopedic surgeon should monitor children of all 
ages with Blount’s disease. Bracing and surgical intervention are some
times necessary. 

Overuse syndromes 

Chondromalacia patella, osteochondritis dissicans, and iliotibial 
bands. These are all mechanical conditions that primarily result from 
excessive wear and tear on the knee and surrounding tissues. Because 
these diagnoses are frequently given to explain pain with athletic activi
ties, I have chosen to discuss these conditions in detail in Chapter 5, on 
injuries. 
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Infections 

There are two types of infection that must be considered in a child with 
joint pain. Septic arthritis is an infection in the joint itself. Osteomyelitis 
is an infection in the bone. In the region of the knee, osteomyelitis is 
more common than septic arthritis. Often osteomyelitis occurs near the 
ends of the bones and produces pain in the joint near the infected bone. 
The pain of osteomyelitis may wax and wane, but the child is never free 
of pain. In children with osteomyelitis, the pain usually gets steadily 
worse over a few days at most. These children often have fevers and 
look ill, but occasionally the child looks well and is only limping. If the 
infection has been present for a period of time, it should be easy to see on 
X rays. However, during the first few days after an infection begins, the 
X ray may not show changes. Bone scans and MRIs will demonstrate 
infections in the bone even at the earliest stages when pain is present. 

One problem that requires attention is the possibility of a “sympa
thetic effusion.” In this situation, there may be an infection or a tumor 
(even leukemia) in the bone. At the same time the child will complain of 
pain and have an obviously swollen knee. Aspiration of the knee will 
show fluid that suggests arthritis and not an infection. The key to sus
pecting this situation is that these children are in more pain than would 
be expected. In addition, careful examination will indicate that they are 
very tender in the shaft of the bone, not just in the joint itself. 

Bone cysts 

Unicameral bone cysts are large cystic malformations of the bone that may 
occur in the femur or the humerus (shoulder bone). They usually are en
tirely asymptomatic unless there is a fracture, in which case the child should 
be cared for by an experienced orthopedist. Fractures that occur will have 
to be treated appropriately. Following healing of the fracture, the orthope
dist may choose to treat the lesion by direct injections of corticosteroids or 
curettage. Aneurismal bone cysts differ in having a significant blood ves
sel component in the cyst. They tend to grow more rapidly than unicam
eral bone cysts and are more likely to be discovered because they are causing 
pain. Like unicameral bone cysts, they are easily discovered by routine 
X ray and should immediately be referred to an experienced orthopedist. 

Bone tumors 

While many bone tumors are benign, some are malignant and life-threat-
ening. The key to recognizing bone tumors is appropriate evaluation of 
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the child with pain. Like tumors elsewhere, bone tumors begin very small 
and grow relatively slowly. Often they are easily visible on routine X ray 
by the time they are producing pain. Children with pain during the day 
should never be dismissed as simply having “growing pains” without 
further evaluation (see Chapter 1). It is true that growing pains and tu
mors may both wake up children during the night. However, the child 
with growing pains is fine during the day, while the child with a tumor 
will most often have pain during the day if carefully examined. 

A full discussion of the types of bone tumors and their treatment is far 
beyond the scope of this book. If you desire further information on this 
subject you should contact your local office of the American College of 
Orthopedic Surgeons or a similar organization. 

H I P  P  A I N  

Small children 
(under age 10) 
Toxic synovitis 
Observation hip 
Bacterial infection 
Legg-Calve-Perthes disease 
Tumors 
Osteoid osteoma 
Sickle-cell anemia 

Teenagers 
Slipped capital femoral 

epiphysis 
Sports injuries 
Stress fractures 
Apophysitis 
Labrial tears 
Meralgia paresthetica 
Osteoid osteoma 
Tumors 
Iliotibial band syndrome 
Spondyloarthropathies 

Hip pain is a particularly disturbing find
ing in children. Most often, children with 
hip pain walk with a very abnormal gait. 
If the pain is sudden and severe, the child 
may not be able to walk at all. A child who 
is suddenly unable to walk after trauma or 
a fall needs immediate medical evaluation 
to exclude fractures and other orthopedic 
injuries. A child who, without warning, 
wakes up in the morning with hip pain and 
has difficulty walking may be suffering 
from a variety of conditions. If the pain does 
not disappear after a few minutes, the 
child should be brought for immediate 
medical attention to exclude the possibil
ity of an infection. All children with hip 
pain should receive a careful and thorough 
medical evaluation, including children 
with pain that disappears after a few min
utes but keeps coming back. 

The box lists the common causes of hip 
pain in childhood, along with the ages at 
which they occur. 
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Often pain in the hip is in fact pain in various parts of the pelvis. With 
excessive physical activity it is common to develop pain at muscle inser
tions around the pelvis. These are often referred to as pointers. Children 
with chronic hip injuries typically report pain with certain movements 
and activities. The pain is relieved by rest. The hip is a deep-seated joint, 
and injuries such as ligamentous tears are infrequent in childhood. 

Chronic and recurrent hip pain in younger children may be the result 
of Legg-Calve-Perthes disease, arthritis, an infection, or tumor in the bone 
(see below). In older children, slipped capital femoral epiphysis (SCFE; 
described below) and spondyloarthropathies (enthesitis-associated ar
thritis; see Chapter 9) are more common. These conditions often begin 
with vague complaints of hip pain that become progressively worse over 
time. Children with all of these conditions may initially describe knee or 
thigh pain. None of these conditions is difficult to diagnose if the child is 
properly evaluated with X rays, blood tests, and, if necessary, a bone 
scan or MRI. 

Specific conditions 

Toxic synovitis. Toxic synovitis is an inflammation of the hip that typi
cally occurs in children in the four- to six-year-old age group. Although 
it often occurs in children with evidence of a viral respiratory infection, 
its cause is unknown. Children with toxic synovitis have a very charac
teristic story. Most often the child went to bed well or with “a slight sniffle” 
the night before. In the morning the child has severe hip pain and is 
unable to walk. Because the symptoms are so dramatic, the children are 
immediately brought to the doctor. Often there is a low-grade fever and 
blood tests may show an elevated white blood cell (WBC) count and 
slight elevation of the erythrocyte sedimentation rate (ESR). The imme
diate concern is to exclude a bacterial infection of the hip. Frequently, 
these children are referred to an orthopedist who may aspirate the hip to 
look for bacterial infection. Bacterial infections of the hip rapidly worsen 
over a period of hours. In contrast, I have often seen children with toxic 
synovitis who are already improving by the time they reach my office. If 
the physician is in doubt, aspiration of the hip, hospitalization, and anti
biotic therapy are appropriate, until the possibility of an infection has 
been excluded. 

Once the diagnosis of toxic synovitis has been made, children may be 
treated with NSAIDs and rest. They usually recover completely within a 
few days. However, careful examination may reveal residual irritability 
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of the hip for several weeks. The prognosis for these children is very 
good. It has long been thought that the incidence of Legg-Calve-Perthes 
disease (LCP; see below) in children who have recovered from toxic syno
vitis is higher than in the general population. However, more recent re
ports suggest that the two conditions are unrelated. 

Children with “recurrent” toxic synovitis should be regarded with 
suspicion. Some have Legg-Calve-Perthes disease that has not been rec
ognized. In other children, recurrent episodes of synovitis in the hip may 
be the first manifestation of what will ultimately become an obvious 
spondyloarthropathy. Any child with recurrent toxic synovitis should 
have a thorough evaluation by a pediatric rheumatologist, if possible. 
True toxic synovitis is not a recurrent condition and the correct explana
tion for the recurrent hip pain should be vigorously sought. 

Legg-Calve-Perthes disease. LCP results from softening of the head 
of the femur (the long bone of the leg), which gradually becomes dis
torted and may flatten or crumble (see Fig. 2). It is thought that this re
sults from problems with the blood supply to the head of the femur. 

These problems may be the result of an injury or congeni
tal abnormality. One report has suggested that LCP occurs 
far more frequently in the children of parents who smoke. 
However, problems with the blood supply cannot be the 
whole answer, since LCP occurs four times more often in 
boys than in girls. 

LCP usually begins in young children (four to six years of 
age most commonly), who are usually noticed to be limping 
before there is any complaint of pain. Over time, the limp 
becomes more noticeable and the child may begin to com
plain of pain. At the earliest stages an MRI may be required 
to diagnose LCP. However, if the symptoms have been 
present for more than several weeks, it should be possible to 

F I G  2.  make the diagnosis with a regular X ray of the hip. This will 
Changes in the show flattening of the head of the femur. Most cases of LCP 
head of the femur involve only one hip, but in a few children both hips are 
resulting from involved. Premature birth and problems during the new-
Legg-Calve- born period increase the risk of LCP, as does a family history 
Perthes disease. of the disease. 

Children diagnosed with LCP should be under the care 
of an orthopedist. Treatment often consists initially of traction followed 
by casting. Once the cast is removed, physical therapy is important to 
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restore strength and range of motion. The purpose of the traction and 
casting is to keep the femur properly seated in the hip while decreasing 
the pressure on the femoral head. Often this allows the bone to reestab
lish its blood supply and begin to repair itself. The precise details of your 
child’s treatment will depend on the age of your child and the degree of 
damage to the bone at the time the problem is discovered. You should 
discuss the treatment in detail with your orthopedist. 

Children with bilateral LCP should be thoroughly evaluated. In some 
instances, this is a sign of an underlying condition such as hyperthyroid
ism or sickle-cell disease. In others, the deformed head of the femur may 
be the result of more widespread conditions, such as multiple epiphy
seal dysplasia or spondyloepipheseal dysplasia tarda. These conditions 
are recognized by the presence of abnormal epiphyses in multiple joints 
when a skeletal survey is done. (The epiphyses are the ends of the bone 
that insert into the joints; see the Glossary. A skeletal survey is a com
plete set of X rays to show all the bones and joints.) These are orthopedic 
conditions that are beyond the scope of this book. 

The long-term prognosis for children with LCP who are diagnosed 
early is good. If the disease has been present for a long time, the bone 
may already have begun healing itself by the time the disease is recog
nized. In many children, this healing is adequate and things go well. 
However, in some children, there may be permanent damage to the bone. 
There is also concern that children with residual damage from LCP may 
have persisting mechanical problems that will cause them to have me
chanical arthritis of the hip, leading to problems when they become adults. 

Sickle-cell anemia. Sickle-cell anemia may cause pain in the bones 
because of blood vessels being blocked by the abnormally shaped blood 
cells. This may occur in the blood vessels that supply the hip and result 
in damage to the hip bone (femur). When it does, it looks exactly like— 
and essentially is—LCP. In children with severe sickle-cell anemia, other 
bones may be damaged and there may be widespread joint problems. 
Usually a child with these problems will have been recognized to have 
sickle-cell disease long before the bone problems begin. 

Infections. There are two basic types of infections that must be consid
ered in children with hip pain. Septic arthritis is an infection in the joint 
itself. There are foreign organisms growing in the space between the bones. 
Osteomyelitis is an infection in the bone. In the hip, septic arthritis is more 
common than osteomyelitis. Hemophilus influenzae was the most com
mon bacterial infection of the hip for many years. Now most children are 
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vaccinated against this infection (with the HIB vaccine) and it has become 
rare. Staphylococcal and streptococcal infections of the hip do still occur. It 
is also possible to have a tuberculosis infection in the hip. At present, Lyme 
may be the most common cause of infectious arthritis involving the hip 
for people living in endemic areas of the United States (see Chapter 10, 
on Lyme disease). 

Most infections in the hip are sudden in onset and associated with 
rapidly worsening symptoms of pain, fever, and difficulty in walking. A 
child with these symptoms should be seen by a physician as soon as 
possible. Tuberculosis may cause slowly worsening symptoms of hip pain. 
A child with an acutely painful hip should be seen by an orthopedist. 
Although there may be some confusion with toxic synovitis, children 
with toxic synovitis are usually rapidly improving without treatment. If 
there is serious consideration that the joint may be infected, it should be 
aspirated for appropriate studies, including bacterial cultures. Chronic 
hip pain associated with stiffness is more likely to be the result of 
enthesitis-associated arthritis involving the hip (see Chapter 9), but the 
possibility of an infection should always be given careful consideration. 

Osteomyelitis is an infection in the bone. Often osteomyelitis occurs 
near the ends of the bones and produces pain in the joint near the infec
tion. The pain of osteomyelitis may wax and wane, but the child is never 
free of pain and the pain usually gets steadily worse over a period of a 
few days. Children with osteomyelitis often have fevers and are ill ap
pearing, but occasionally the child looks well and is only limping. If the 
infection has been present for more than a few days, it should be easy to 
detect on X rays. However, during the first few days after an infection 
begins, the X ray may not show changes. Bone scans and MRIs will dem
onstrate infections in the bone at the earliest stages when pain is present. 

Pain in the lower abdomen near the hip may be a cause of confusion. 
When dealing with younger children, it can be difficult to know exactly 
where the pain is coming from. Children with severe lower abdominal 
pain may walk with an abnormal gait, suggesting arthritis or an infected 
hip. As a result, occasionally I have seen children brought for evaluation 
of hip pain and limp who turned out to have an abscess resulting from 
an appendix that had ruptured. This possibility should always be con
sidered in children with pain in the right side of the pelvis without an 
obvious explanation. It can be easily detected by appropriate CAT scan 
or ultrasound examination of the hip and abdomen. 
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Osteoid osteoma. Osteoid osteomas are benign tumors of the bone, 
much like knots in wood. Often they never cause difficulty. However, in 
some children they cause pain. Most often the pain is low-grade but con
stant. It typically is worse in the middle of the night and often is suffi
ciently severe to wake the child. Careful evaluation is required because 
malignant bone tumors can also cause chronic bone pain that may awaken 
a child at night. The pain from an osteoid osteoma is usually easily re
lieved by acetaminophen or ibuprofen. All children in whom there is 
any consideration that the lesion may be a serious bone 
tumor, as well as all children whose pain is not easily re
lieved, require careful evaluation by an orthopedist with 
extensive experience in these lesions. 

Osteoid osteomas occur more often in boys than girls. 
Most frequently, they become symptomatic during the teen
age years. However, they may cause pain and become 
troublesome earlier. They are most common in the region of 
the hip but may also occur around the knee. Osteoid osteo
mas in the region of the hip are easily diagnosed on routine 
X rays or bone scans. In most cases, no therapy is necessary 
once the diagnosis has been established. However, in some 
children the pain is more severe. Surgical removal of the le
sion is possible in most of the troublesome cases. 

Slipped capital femoral epiphysis. Slipped capital 
femoral epiphysis (SCFE) is an injury to the growth plate 
of the femur (the long bone of the leg) that results in the 
growing end of the bone slipping off from the shaft (see 
Fig. 3). This injury occurs most often in boys between the 
ages of ten and fifteen years but may occur in girls and 
occasionally in older children. It occurs more often in Af
rican Americans and in children who are overweight. The 
most dramatic cases of SCFE occur as an injury with sud
den slipping of the epiphysis. This produces acute hip pain 
and inability to walk. These children are promptly taken 
to the physician, where X rays confirm the diagnosis. The 
X rays should include both standard views and “frog leg” 
views in which the child is instructed to bend the knees 
and spread them apart. SCFE may be missed on standard 
views of the hips, but the “slippage” is usually obvious 
on the “frog leg” views. 

F I G  3.  This is 
the characteristic 
appearance of a 
slipped capital 
femoral epiphysis. 
The epiphysis is 
the rounded 
portion of the bone 
in the hip joint. It 
has literally 
slipped off the end 
of the long bone 
(femur). Compare 
this with Fig. 2, 
where the epiphy-
sis has crumbled 
but remains in the 
proper position. 
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Some children develop SCFE on a more gradual basis. No one is sure 
why this happens. These children will have progressive onset of pain 
and stiffness in the involved hip. Because deep pain may be difficult to 
localize, the child may describe the pain as coming from the groin, the 
thigh, or the knee instead of the hip. Children with a chronic slip usually 
have an obvious limp. The changes in the bone may force the hip on the 
affected side to rotate outward. The abnormal alignment of the bones 
that results triggers muscle spasm. This muscle spasm causes children 
with chronic SCFE to report stiffness with rest and increased pain with 
activity, symptoms that suggest arthritis. The chronic slip should be evi
dent on X ray. In uncertain or difficult cases, an MRI may be useful to 
confirm the diagnosis. 

SCFE may occur in children with hypothyroidism and other growth 
problems. In about one-third of children, the disease is bilateral. The slip 
on the opposite side may be present when the first SCFE is noted or may 
occur later. SCFE is treated by orthopedists. They will put a pin in the 
bone to hold the epiphysis in place while the bone heals. If detected and 
treated early, children with SCFE usually do well. Chronic SCFE that is 
not promptly treated may result in damage to the head of the hip bone 
(femur). This can result in a permanent limp, difference in the length of 
the two legs, and early onset of arthritis due to mechanical damage. 

Iliotibial band syndrome. Iliotibial band syndrome may produce pain 
at the hip or knee. When it produces pain at the hip, children typically 
complain of a snapping sensation with certain movements. Often this is 
associated with trochanteric bursitis (see Fig. 4), which may be the result 
of excessive activity. Iliotibial band syndrome may also occur in children 
with a spondyloarthropathy (see Chapter 9). Iliotibial band syndrome 
itself is a benign condition that does not normally require therapy. How
ever, if the snapping is associated with a sensation of pain, further evalu
ation is warranted. 

Trochanteric bursitis. The greater trochanter is the large bump that 
sticks out on the side of the hip bone (femur) where it turns toward the 
knee. Because this protrusion is just under the skin at the side of the hip, 
it is protected by a bursa. The bursa is a small sac of fluid that allows 
easy movement of the tissues over the bone (see Fig. 4). With excessive 
running or other activities, this bursa may become inflamed. Typically, 
this is a problem of teenagers or adults and not younger children. The 
classic complaint is pain along the side of the leg that can be reproduced 
by pressure over the greater trochanter. The pain often is described as 
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F I G  4.  Trochanteric bursitis results from irritation in the fluid-filled sacks 
(bursas) that are located just under the skin and over the greater trochanter. 

moving both up and down the side of the leg. Trochanteric bursitis is 
treated with ice, stretching exercises, and in more severe cases, nonste
roidal anti-inflammatory drugs (NSAIDs). In rare cases, children require 
injection of steroids into the bursa for relief. 

Congenital hip dislocation. Congenital hip dislocation results from 
improper formation of the sockets into which the heads of the hip bones 
insert on the pelvis (improper development of the acetabulum, which 
covers the femoral head). This condition should be diagnosed in early 
childhood. Often it is first suspected when the pediatrician notices a “hip 
click” in the nursery. This is a sensation of clicking when the hip is moved 
in what is called the Ortolani maneuver. In most children, the hip click 
will go away after a period of observation and perhaps “double diaper
ing.” However, if it persists, the pediatrician should pay careful atten
tion and orthopedic evaluation is needed. 

Children with congenital hip dislocation walk with a waddling gait that 
is obvious to a trained observer but may be overlooked by parents. If the 
hip dislocation is present on only one side, it may be suspected when the 
parents or physician notice that the line under the curve of the buttock is 
not in the same position on both sides (asymmetric gluteal folds). The chil
dren will have decreased range of motion of the hips, if carefully exam
ined, and abnormal X rays. However, because the condition has always 
been there, the children may never have complained of pain. 
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Congenital hip dislocation is easily diagnosed if appropriate X rays 
are done. It is treated by orthopedists. Cases detected in early life can 
often be managed without surgery. However, in severe cases surgical 
correction is necessary. If it is not detected and corrected, the hips may 
become severely damaged because of mechanical damage leading to 
degenerative arthritis. It is important that any child who walks with a 
waddling gait be appropriately evaluated and not simply dismissed be
cause “she’s always walked like that.” 

Arthritis involving the hip joint. The hip joint is rarely the first joint 
involved in children with juvenile arthritis (Chapter 7), but it may be
come involved over time. In contrast, the hip is commonly the first joint 
involved in children with spondyloarthropathies (Chapter 9). These chil
dren often begin with complaints of stiffness in the hip or lower back 
when they wake up in the morning. Over time, they develop symptoms 
in other joints. However, they often have to be asked and examined care
fully for evidence of pain or limitation in the back, wrists, knees, or ankles, 
as they will not associate the complaints in other joints with their hip 
pain. This often results in a delay in proper treatment while they are 
investigated for the cause of their repeated injuries (see Chapter 9 for 
more detail). Since spondyloarthropathies rarely begin in children be
fore the age of ten, younger children with hip pain must be carefully 
evaluated to exclude other causes. 

Mechanical arthritis may occur in children who have had damage to 
the bones of the hip resulting from SCFE, congenital hip dislocation, or 
previous infection. These conditions and the mechanical cause of the ar
thritis are often evident on routine X rays. If the routine X rays do not 
provide an explanation for the pain, an MRI may be necessary to ex
clude less common causes of hip pain. 

Muscle and systemic diseases. Some children with muscle or systemic 
diseases will experience significant pain in the muscles in the front of the 
thigh. This pain may be mistakenly reported as coming from the hip or 
the knee (and in fact, hip and knee problems may cause pain in the same 
muscles). Whenever a child is complaining of chronic pain and disabil
ity without obvious findings in the bones or joints, a careful evaluation 
for muscle or systemic diseases should be performed. Over the years I 
have seen children with hypothyroidism, hyperthyroidism, dermatomyo
sitis, leukemia, lymphoma, and rhabdomyosarcoma who were referred 
with “hip” problems. Proper evaluation for these conditions includes 
blood tests with muscle enzymes, thyroid function studies, a complete 
blood count, and appropriate MRIs and X rays. 
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Bone cysts and bone tumors. Unicameral bone cysts are large cystic 
malformations of the bone that may occur in the femur or the humerus 
(shoulder bone). They usually do not produce any symptoms unless there 
is a fracture. Like bone cysts near the knee, they should be cared for by an 
experienced orthopedist. The common bone tumors of childhood are briefly 
discussed in the section above on knee pain. They should be considered in 
the evaluation of children who initially have pain in the hip, as well. 

B A C K  PA I N  

In this age of increasingly large book bags and backpacks, backache is 
becoming an increasingly common complaint among adolescents. A 
friend’s daughter carefully loaded up her book bag for her first day in 
seventh grade, sat down on a bench, and promptly went over backward 
with the weight. Despite the muscle strains associated with heavy book 
bags and other activities, it is fortunate that serious back problems re
main uncommon. As is true for other regions of the body, the key to 
assisting the physician in properly diagnosing the cause of your child’s 
back pain is the information you provide. When you take your child to 
be evaluated, you should be prepared to tell the physician the answers 
to the following questions. 

•	 When the pain began, did it come on suddenly following an in
jury or fall? Or slowly over a period of days without an injury? 

•	 Does the pain wake the child up at night? 

•	 Is the pain associated with stiffness and worse when the child 
first gets up in the morning? Or does the pain begin only with 
activities? 

•	 Is the pain relieved by rest? Or does the child stiffen up if he or 
she sits for a long period? 

•	 What position or activity makes the pain better? What position 
or activity makes the pain worse? 

•	 Is the pain confined to a single location or does it move up and 
down the back? 

•	 Does the pain extend down into one leg or out into one shoulder? 
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The answers to all of these questions are important in providing a 
clear understanding of the cause of your child’s pain. Common causes of 
back pain are listed in the box. 

Serious back injuries are typically associ-

Common causes of ated with severe trauma, such as accidents, 

back pain in childhood falls, and sports activities. Trauma and seri-

Scheuermann’s disease ous injuries will not be covered here. True 

Spondylolisthesis backaches not associated with injuries are rare 

Spondylolysis in childhood. Structural abnormalities are the 

Disc disease most common cause. Back pain due to struc-

Spondyloarthropathies tural abnormalities is extremely unusual be-

Scoliosis fore the age of ten years. Any young child 

Benign tumors complaining of back pain requires careful 

Infections evaluation. Infections and tumors are serious 

Disciitis causes of back pain that may be present in this 

Osteoid osteomas age group. These problems must not be ig
nored. In older children, scoliosis and spondy
lolisthesis are the most common structural 

abnormalities that cause back pain. Usually they begin without symp
toms, but over time compensatory changes occur that often cause me
chanical pain. Scoliosis and spondylolisthesis rarely come to medical 
attention before the age of ten years. 

Scoliosis is an abnormal curvature of the spine with rotation of the 
vertebrae. This curvature often results in one shoulder appearing higher 
than the other or the hips appearing uneven. Since the curvature occurs 
with growth, it is rare for scoliosis to become evident before the age of 
ten years. Once detected, it should be carefully evaluated and followed. 
Many children have only mild curvatures and require no treatment, but 
others have progressive disease requiring bracing and, less frequently, 
surgery. Scoliosis is usually painless and detected only on examination 
(see Fig. 5). Pain suggests that the scoliosis has been present for a pro
longed period with secondary mechanical problems. 

Children are routinely screened for scoliosis at school, but the expertise 
and thoroughness of the examiners varies widely. Most scoliosis is idio
pathic (unexplained). In rare cases, scoliosis may be the result of tumors, 
infections, or damage to the spinal cord. These cases may appear at an 
earlier age than idiopathic scoliosis and be more severe. Any child whose 
spine appears crooked should have a careful orthopedic evaluation. 
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It is easy to examine a child for scoliosis. 
Have the child stand in front of you with both 
feet together and the heels lined up with each 
other. Then have the child bend forward to 
touch the toes. Two findings suggest a scolio
sis. The most common finding is a “rib hump,” 
which means that the ribs on one side stick up 
higher than the ribs on the other (Fig. 5). In some 
children, there is a prominent low back (lum
bar) component that is easily felt by putting 
your hand on the lower part of the back. If one 
side of the back is lower than the other, further 
evaluation by an orthopedist is necessary. F I G  5.  A positive scoliosis 

Spondylolisthesis is an anterior slippage of screen with the ribs on the 

one vertebra over another. Most often this oc- left side appearing higher 

curs at the junction of the lumbar and sacral than the right when the child 

spine (L5 S1 level). Some cases may be due to a bends over. The shoulders 

congenital weakness, while other cases may be may also appear uneven 

due to poor healing after an injury. Either cause when the child is standing 

results in weakness of the bone bridges (poste- up, but this is more difficult 

rior elements) that hold the spine in place (see to notice. 

Fig. 12 below). Spondylolisthesis results when 
this weakness allows one bone segment to slide forward over another. 
Although mild degrees of spondylolisthesis may be asymptomatic, more 
severe involvement characteristically leads to low back pain that may 
radiate down the back of the thighs. Most children with this condition 
can be followed conservatively, but some require orthopedic interven
tion. Because the symptoms can worsen over time, all children with 
chronic back pain should be followed by an experienced orthopedist. 

Kyphosis is an excessive curvature of the spine in which the spine is 
bent forward. Looking at the child from behind you will not see a curva
ture, but if you look at the child from the side when he or she is bending 
over, you will see that the upper part of the back angles forward sharply 
instead of the normal C shape (see Fig. 6). This abnormal forward curva
ture may be the result of abnormalities in the bone resulting from frac
tures or infections. However, most often it occurs without explanation. 
In severe cases the child may appear to have a hunchback. 

Some children have a postural kyphosis. This is usually a mild in
crease in the forward bend of the spine, leading to the appearance that 
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they are always slumping over. These children of
ten have no abnormal findings on X ray. These chil
dren can lie face down with their backs perfectly 
flat. Children with more significant abnormalities 
usually have changes in the bones. As a result, they 
cannot lie perfectly flat on their stomachs. These 
children all need to be investigated by an orthope
dist with appropriate X rays to find out why they 
have kyphosis. For children without significant ab
normality, a program of exercises is often adequate. 

Scheuermann’s disease is a common cause of 
kyphosis in teenagers. It is thought to result from 
abnormalities in the growth of the bones of the back 
(vertebrae), which results in the front being com
pressed relative to the back (see Fig. 6). The diag-

F I G  6.  Appearance of nosis is easily made when the abnormal bone 

the spine with wedge- structure is seen on appropriate X rays. Children 

shaped vertebrae in a child with this condition may need to wear a brace to 

with kyphosis due to relieve their pain and prevent worsening of their 

Scheuermann’s disease. condition. More severe or worsening cases may re
quire orthopedic surgery. 

Kyphosis may also be the result of damage to 
the bones of the spine by an infection, tumor, or poor bone formation. 
These conditions are all rare. Children with conditions that are known to 
damage the spine should be carefully monitored. Parents of children with 
poor bone formation or children who are taking medications that can 
damage the bones need to be reminded that their children should be 
watched carefully for spine problems. If a child has been diagnosed with 
an infection or a tumor in or around the spine, the family should be aware 
of the need to monitor the spine as the child grows. 

There are a variety of infections that may damage the spine. Fortu
nately, none of them is common in childhood. Staphylococcal bacteria 
are common causes of infections that may affect the bones of the spine. 
Tuberculosis can also affect the bones of the spine. In the old literature, 
tuberculosis that affects the spine is called Potts’ disease. Bacterial infec
tions of the spine are usually very painful. They are easily diagnosed by 
either X rays or bone scans (Chapter 24). Despite many claims to the 
contrary, back pain in children is not a result of Lyme disease. The last 
child I saw with “back pain from chronic Lyme” had cancer that had 
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gone undetected and untreated through six months of chiropractic and 
antibiotic treatment. 

Disciitis is a confusing cause of back pain in younger children. Typi
cally, it affects children under the age of ten. These children may have 
initial symptoms of a cold or flu-like illness. They then develop severe 
back pain, but in this age group they may not be able to describe it. The 
key to recognizing this illness in very young children is that they suddenly refuse 
to sit up or walk. The etiology of disciitis remains unclear. In some cases, a 
bacteria such as staphylococcus is identified and the infection is treated 
with antibiotics. In many cases, no causative bacteria is identified. This 
illness is usually diagnosed on the basis of the typical clinical picture 
with a bone scan and MRI or X rays to be sure that no other problem is 
present. 

Osteoid osteomas are a cause of chronic low-grade bone pain that 
may occur in many different locations. While many osteoid osteomas 
never cause sufficient discomfort to attract attention, some are very prob
lematic. Osteoid osteomas in the spine typically come to parents’ atten
tion when a child complains of chronic back pain that comes and goes 
without explanation. Larger osteoid osteomas are easily seen on X rays. 
Smaller lesions may be found on bone scans. A typical child with an 
osteoid osteoma reports a sense of deep aching pain, often worse at night. 
The pain is usually relieved by NSAIDs but continues to recur until the 
osteoid osteoma is removed. Untreated painful osteoid osteomas may 
cause major problems because the pain causes muscle spasms. 

Herniated discs are a common complaint among adults and a fre
quent explanation for back pain that starts in adulthood. Disc herniation 
is usually the result of an excessive stress put on the spine with the re
sultant rupture of the cushioning material in one of the intervertebral 
discs. This condition is quite rare in children because they have more 
flexible bones and are less likely to be doing the work-related heavy lift
ing that often causes disc problems. Although an MRI of the spine is 
very accurate at identifying disc problems, finding minor disc problems 
on the MRI is not a reliable explanation for back pain. Many individuals 
who deny ever having back pain have minor disc herniation on an MRI. 
Although it is not impossible for a teenager to have a damaged disc, 
parents should be extremely skeptical about this diagnosis as the cause 
of back pain. Gradual onset of back pain with stiffness on awakening is 
more likely to be associated with a spondyloarthropathy or other illness. 
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Low back pain and morning stiffness are commonly due to spondylo
arthropathies in teenagers. However, adolescents rarely come to the doc
tor complaining of low back pain when they wake up in the morning. 
Since the onset is very gradual, most accept this stiffness as normal. The 
key to suspecting a spondyloarthropathy as the cause of an adolescent’s 
back pain lies in carefully examining the teenager and finding evidence of 
arthritis or tendon insertion pain (enthesitis) elsewhere. A strong family 
history of back pain also should suggest this diagnosis even though the 
other family members with back pain will all have “good excuses” for 
why their backs hurt. A key indication is that children with 
spondyloarthropathies almost never have the ability to bend over and touch 
their toes. See Chapter 9 for a full discussion of spondyloarthropathy. 

N E C K  P  A I N  

Neck pain in children is rare. Most often it is due to muscle irritation 
involving the muscles that hold the head and shoulders in the proper 
position. Muscle irritation that the child describes as neck pain may be 
the result of an improperly carried backpack, especially if a heavy back
pack is slung over just one shoulder. Carrying an excessive weight on 
one side places unnecessary strain on the back, the shoulder itself, and 
the neck muscles. 

Before you go to the physician’s office with your child’s complaints of 
neck pain, think about the answers to the questions at the beginning of 
the section on back pain. Since the neck is simply the top portion of the 
back, the same questions need to be asked about complaints here. Sev
eral additional questions should also be asked. 

•	 Is the child having headaches? Do they occur at the same time as 
the neck pain? 

•	 Is the child having jaw pain? (Spasm in the muscles around the 
jaw may be reported as neck pain.) 

•	 Is the child having problems seeing? 

•	 What type of pillow does the child use? 

Muscular irritation 

Wryneck is a condition in which the child holds the head to one side 
because of problems with the sternocleidomastoid muscle. This muscle 
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Common causes of neck pain in childhood 
Muscular irritation 

Wryneck 
Sprains and strains (e.g., whiplash) 
Severe sore throat 
Jaw pain 
Uncorrected visual problems causing the child to hold the head tilted 

Bone problems 
Congenital abnormalities

Osteoid osteoma

Herniated disc (rare without known injury)

Infection

Spondyloarthropathies (enthesitis-associated arthritis)

Juvenile arthritis


at the front of the neck is sometimes injured at birth and becomes short
ened as a result of the injury. Children with this problem do not usually 
report pain, since it has been present since birth. However, they may 
develop neck pain as their muscles try to compensate, if the problem is 
not corrected as they get older. Wryneck in older children is due to muscle 
irritation (see below). 

Sprains and strains are the most common cause of neck pain in chil
dren. The muscles of the neck must simultaneously support the head 
and protect the spinal cord while allowing maximum flexibility for look
ing up, down, and to both sides. This combination of strength and flex
ibility can be accomplished only using several overlapping sets of 
muscles. Injury to any one of these muscles will be reported as neck pain. 
If the pain is severe, there may be muscle spasm, forcing the child to 
hold the head tilted to one side for comfort. Pain due to irritation of the 
sternocleidomastoid muscle radiates into the front of the chest. In con
trast, pain due to irritation of the trapezius muscle radiates down into 
the middle of the back and out toward the shoulder on the affected side. 

Older children may injure the sternocleidomastoid muscle or the tra
pezius muscle, causing pain and a tilted head position. They also may 
suffer an overuse injury when they carry a heavy backpack on just one 
side. Constant contraction of the muscles necessary to keep the head level 
when the shoulders are slanted by a heavy load will fatigue the muscles, 
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leading to spasm. The child may go to bed the night before without com
plaint but wake up stiff and sore, unable to straighten his or her neck 
out. The muscles of the neck may also become inflamed by severe sore 
throat, resulting from infections in the tonsils and infections or other 
causes of irritation elsewhere in the nose and throat. Similar problems 
may result from irritation of the jaw, producing spasm of the muscles 
where the neck and jaw meet. Any child in whom this is a persistent 
problem without explanation should be evaluated by an ear, nose, and 
throat specialist (otolaryngologist). 

There are congenital bone problems that affect the neck, such as the 
Klippel-Feil syndrome. These are easily diagnosed on X ray. Other bone 
problems such as osteoid osteoma may occur in the neck with findings 
identical to when they occur lower in the back. Herniated discs and in-
fections may also occur in the neck as elsewhere. It is important to recog-
nize that these problems may initially be reported as headaches and not recognized 
to be coming from the neck. 

Spondyloarthropathies predominantly affect the low back. However, 
there are children with neck pain due to irritation of the muscle insertions. 
In most, but not all cases, they will have previously been recognized to 
have involvement of multiple joints. Certain forms of juvenile arthritis 
commonly lead to problems with the bones in the neck. These children 
have limited neck motion (often they cannot look up or down or turn their 
heads from side to side without moving their backs). In some cases, this 
loss of motion is associated with pain, but more often it occurs gradually 
and the patient is not immediately aware of the problem. 

Any child with prolonged, severe, or unexplained neck pain should 
be thoroughly investigated with a complete physical examination. If the 
problem is persistent and the answer has not been found, consideration 
should be given to evaluation by a neurologist, an ear, nose, and throat 
specialist, a neurosurgeon or orthopedist who deals with neck problems, 
and a rheumatologist. 

F O O T  ,  A N K L E ,  H E E L ,  A N D  T  O E  PA I N  

It takes a moment to realize that when a child says, “My feet hurt,” he or 
she could be referring to their heels, their toes, their ankles, or anywhere 
in the middle of the foot. Each area of the foot has a different set of com
mon problems and solutions. Often parents initially assume foot pain in 
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childhood is the result of shoes that do not fit properly. It is only when 
the pain continues despite a new pair of shoes that medical care is sought. 

When you go to the physician because your child is complaining of foot 
pain, you need to be able to tell the physician whether the pain is in the 
toes, the ball of the foot (the area just behind the toes), the middle of the 
foot, the heel, or the ankle. You can both ask the child to point and exam
ine the child’s foot yourself to see whether any part of the foot is red, swol
len, or tender. As with most other complaints of muscle, bone, and joint 
pain in childhood, the physician’s first response is likely to be: “Maybe he 
or she banged or sprained it.” If the pain has been present for more than a 
few days, you should insist that a more thorough evaluation be done. 

There are some very knowledgeable podiatrists, but children should 
be thoroughly evaluated by an orthopedist and, if appropriate, a rheu
matologist before being referred to a podiatrist. Do not forget that heel 
pain is a common early manifestation of a spondyloarthropathy. Putting 
cushions in the shoes may alleviate the heel pain, but it will do nothing 
to correct the associated problems in children with arthritis. X rays will 
exclude major fractures, but beware of the diagnosis of hairline fractures 
or growth plate fractures. These are real conditions, but they are also 
often convenient explanations when the child hurts and nothing is evi
dent on the X rays. The information you give the physician and the care 
with which the child is examined are the keys to finding the correct diag
nosis. Common conditions causing pain in the toe, heel, and mid-foot 
are listed in the boxes below. 

Toe pain 

In young children, toe pain is often a source of confusion because small 
children cannot reliably tell you what happened. When a child points to 
one toe and says it hurts, we all start by thinking that it was banged, got 
stepped on, or is being pinched in the shoe. 
Real trauma to the toe is usually obvious. A Common causes 
fractured toe is not subtle. The toe is very pain- of toe pain
ful and there is often bleeding under the skin Trauma 
so that a large area of the toe appears bruised. “Tennis toe” 
Whenever this occurs, the foot should be X- Ingrown toenails 
rayed to make sure nothing is broken. With Dactylitis with arthritis 
the exception of fractures, minor trauma to the Freiberg’s infarct 
toe should be better in a day or two. 
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When the toe has been injured, there is often discoloration under the 
toenail. If there is no discoloration and the pain persists, you should look 
carefully to see whether the toe is red or swollen. Compare it to the same 
toe on the other foot. If it is very red and swollen, it may be infected. This 
should be evaluated by a physician immediately. Any child with red 
marks spreading up the foot that are warm and tender should be as
sumed to have a serious infection. If one toe looks bigger than the one on 
the other side, but the child is not complaining, squeeze it gently. Often 
the toe is tender and the child will pull the foot away. If that happens, 
gently take the foot in your hand and squeeze just behind where the toe 
attaches to the foot. If that is also tender it suggests arthritis. Certain 
forms of arthritis commonly start with tender swelling involving the 
entire toe that is often mistaken by physicians for an infection or tumor. 

Tennis toe is pain due to bleeding under the toenail. It is most com
monly an injury in older children but may occur in younger children 
whose shoes are too small. It is the result of the toes forcibly colliding 
with the front of the shoe during activities. The acute pain can be re
lieved by allowing the blood to escape from under the toenail which 
releases the pressure (this can be done by a physician). It is important to 
recognize that it is an indication of improper foot wear and that the shoes 
should be changed. 

Ingrown toenails may result from a variety of conditions. Although a 
number of possible explanations have been put forward, the most com
mon cause of ingrown toenails in children is that the nails were cut too 
short. This results in the nail growing under the skin in front of it. Most 
often, ingrown toenails can be treated with warm soaks and local antibi
otic creams. But this can be an extremely painful condition and may be 
associated with serious infections. Severe cases may require antibiotics 
and surgical removal of the offending toenail. Prevention is important. 
Do not cut your child’s toenails too short. 

In older children, toe pain may be due to a variety of injuries. Freiberg’s 
infarct is a degeneration of the end of the metatarsal bone. The metatar
sals are the long bones in the foot that extend to the base of the toes. 
Freiberg’s infarct most often occurs in girls and usually at the base of the 
second toe. It is easily diagnosed if the appropriate X rays are taken. It is 
treated with casting and use of an orthotic device to relieve the pressure 
placed on that portion of the foot. This condition may occur in other 
toes, but rarely if ever involves the small toe. 
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Children complaining of pain at the base of the toes should be care
fully examined for problems in other joints. A number of children have 
come to me after being treated with casting and orthotics for months. 
The orthopedists were considering surgery. However, the children were 
not getting better because the toe pain was due to arthritis. This was not 
obvious from examining the toe, but when the whole child was exam
ined, there was obvious arthritis in other joints. The toes got better when 
the arthritis was treated. 

Heel pain 

Direct trauma to the heel is rare. It may occur if the foot is stepped on or 
if something falls on it. These injuries are obvious. Injuries to the heel 
may also occur with landing wrong after jumping, but again the injury is 
immediately evident. Chronic heel pain asso
ciated with activities may be thought to be Common causes 
Sever’s disease. This is a common condition of heel pain 
of pre-teenagers that is associated with in- Trauma 
creased physical activity. In this condition, the Sever’s disease 
bone of the heel is often tender to pressure and Plantar fasciitis 
the heel cords may be tight. Some physicians Achilles tendonitis 
will make this diagnosis based on X rays show- Spondyloarthropathies 
ing irregularity and increased density of a por
tion of the bone behind the heel bone (sclerosis 
of the calcaneal apophysis). This is incorrect, as identical changes are 
commonly found on X rays of children without foot pain. Sever’s disease 
is not associated with pain in the tendons above or below the heel. Heel pain 
accompanied by pain in these tendons is often a sign of a spondyloarthropathy 
(Chapter 9). 

Children may develop recurrent injuries and irritations of the tendons 
in the foot. In small children, these are thought to be cysts, sprains, and 
strains. In older children, they are often thought to be recurrent athletic 
injuries. Isolated plantar fasciitis (pain at the bottom of the heel where 
the tendons from the front of the foot attach) and Achilles tendonitis 
(pain at the back of the heel where the tendons coming down from the 
calf muscles attach) occur as overuse injuries in runners and other ath
letes. Since these findings may also be part of a spondyloarthropathy, 
the key to proper diagnosis is a careful history and physical examina
tion. Often a child with recurrent ankle sprains turns out to have back 
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stiffness and hip limitation, too, all of which are indicative of a spondylo
arthropathy. Once the entire history has been obtained and a careful ex
amination done, it is clear that the ankle sprains are part of a larger 
diagnostic picture. 

Mid-foot pain 

A number of different conditions may cause pain in the middle of the 
foot. Again, acute injuries are obvious and easily recognized with appro

priate X rays. Chronic pain in the middle 

Common causes of the foot is often the result of a variety 

of mid-foot pain of bony abnormalities. The most com-

Flat feet mon of these is flat feet. Painless flat feet 

Tarsal coalition are most often a variation of normal and 

Accessory tarsal navicular require no treatment. However, if a child 

Bunions with flat feet has foot pain, it requires 

Kohler’s disease evaluation. Often no significant abnor-

Pes cavus mality is found and the pain is relieved 

Arthritis of the subtalar joint with the use of an orthotic. 
Some children have a “rigid” flat foot. 

This is easy to recognize because it is dif
ficult to move the different parts of the child’s foot in relation to each 
other. (You should be able to simply hold the child’s foot in your hand 
and turn the front part in different directions, while holding the heel 
steady [see Fig. 7]. If the child has normal feet, this is easy to do and 

causes no pain.) In children with a “rigid” 
flat foot, it is necessary to determine 
whether the rigidity is being caused by 
tarsal coalition or another correctible ab
normality. Every child with a rigid flat foot 
should be evaluated by an orthopedist. 

Tarsal coalition refers to the formation 
of fibrous bands between two or more of 
the bones in the middle of the foot (the 

F I G  7.  Twisting the front of the tarsals). These fibrous bands restrict mo-

foot while holding the heel steady. tion and thus reduce the flexibility of the 

This is how to evaluate for the foot itself. This fibrous banding is thought 
possibility of a “rigid” flat foot. The to be present at birth, but becomes symp
front of the foot should twist easily. tomatic only over time. It can be diagnosed 
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with routine X rays or CAT scans. Casting may provide relief, but surgery 
is necessary for more difficult cases. 

An accessory tarsal navicular bone is an extra little piece of bone that 
forms at the base of the navicular bone in the mid-foot. The extra bone is 
easily seen on X ray. This extra piece of bone sticks out on the inside of 
the foot and may be painful and tender where it rubs against the inside 
of the shoe. Many people have these and never realize it. If there is pain 
where the shoe rubs against the inside of the foot, stretching the shoe or 
wearing wider shoes often will eliminate the problem. Rare cases may 
require surgery. 

Bunions are commonly thought of as a disease of adults. However, 
they may occur in teenagers, girls more often than boys. With activity 
these bunions may cause pain. Treatment usually centers on finding prop
erly fitting shoes and other conservative measures. Surgery is generally 
unnecessary. 

Kohler’s disease is an irregularity of the navicular bone located in the 
middle of the foot, behind the metatarsal of the big toe. A typical patient 
with Kohler’s disease is a child under the age of ten who complains of 
pain when walking and tenderness when the bone is pressed. Kohler’s 
disease usually resolves without treatment. Severe or persistent cases of 
Kohler’s disease are often treated by casting. This can be diagnosed by 
appropriate X rays or a CAT scan. 

Pes cavus refers to the condition in which the arch of the foot is un
usually high. Children with this condition often complain of foot pain 
when running or with other activities. This is not a common condition. 
Usually both feet are affected equally. If only one side is affected, there is 
often a neurologic problem. Even when both sides are affected, there 
may be an underlying neuromuscular condition. All children with pes 
cavus should be carefully examined by an orthopedic specialist. Surgery 
to correct the deformity may be necessary. 

Arthritis involving the subtalar joint may occur as a complication of 
many different forms of childhood arthritis. (The talus is the major bone 
in the foot where it connects to the leg at the ankle joint. The subtalar 
joint is located in the middle of the foot, where this bone connects to the 
bones of the front of the foot.) Because the subtalar joint is responsible 
for twisting movements of the foot, children with arthritis of the subtalar 
joint experience pain and difficulty walking on uneven surfaces. Subtalar 
joint involvement is just one part of a much larger picture in children 
with arthritis. Careful and complete examination of the child makes it 
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easy to recognize that the subtalar arthritis is not an isolated finding. 
This arthritis is easily diagnosed by careful examination of the foot. It 
may be treated with NSAIDs or local injection. Some children with per
sistent pain benefit from the use of orthotics that prevent motion in the 
subtalar joint by holding the foot in a rigid position inside the shoe. 

Diffuse foot pain is infrequent. One of the most common causes is 
reflex sympathetic dystrophy that may begin after an injury to the foot. 
Children with reflex sympathetic dystrophy often experience color 
changes in the foot accompanied by profound hypersensitivity. Many of 
these children cannot put on a shoe or even a sock. This is a complex 
condition requiring specialized treatment. See Chapter 20 for more de
tails regarding reflex sympathetic dystrophy. 

E L B O W,  S H O U L D E R ,  W R I S T  ,  A N D  F I N G E R  PA I N  

Pain in the fingers, wrists, elbows, and shoulders is common in older 
adults. But in young children, complaints are infrequent. Most complaints 
of pain in children under the age of ten are associated with minor inju
ries. Over the age of ten, overuse with athletic competition becomes more 
of an issue. 

Elbow pain 

“Nursemaid’s elbow” is one of the more common causes of distress in 
young children. Parents usually notice that a young child (two to three 
years is the peak age group) is holding the arm bent and not using it. It is 
most often the left arm, but either may be involved. Typically, the injury 
occurs when a parent or sibling who is anxious to get going tugs hard on 
the arm. It might happen with crossing the street, arguing over whether 
or not it is time to leave the playground, or any other time the child is 
leaning away from you while you are pulling him or her toward you by 
the arm. It can also happen if you pick the child up by the arm (this 
should be avoided). The excessive stress on the elbow causes the bones 
to shift out of position, or dislocate. As a result, the child has pain and 
cannot straighten the arm. 

Commonly, the dislocated “nursemaid’s elbow” will snap back into 
place by itself, but if not, an experienced physician can usually snap the 
elbow back into place by holding the elbow steady and rotating the thumb 
toward the middle of the body. The bones often shift back into place 
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with a pronounced clunk. A physician should evaluate children com
plaining of continuing elbow pain because there may be an associated 
fracture or other problems requiring correction. Elbow fractures are not 
always easily seen on X rays. Although isolated episodes of “nursemaid’s 
elbow” happen to almost everyone, parents should be careful in han
dling their children. Repeated or prolonged dislocations of the elbow 
may lead to permanent damage. The most common causes of hand, wrist, 
elbow, and shoulder pain are listed in the box. 

Trips and falls are the major cause 
of pain in the hand or wrist. Serious 
fractures are unusual without major 
trauma, but green stick or buckle 
fractures may occur. In these situa
tions a child falls on an outstretched 
arm and immediately experiences 
pain. The arm may seem okay, but if 
it remains very tender at a specific 
point, the child should be taken for 
X rays. In these fractures, one side of 
the bone breaks, but the break does 
not go all the way through. These 
should be cared for by an orthope
dist, as improper treatment could 
result in unbalanced growth of the 
bone causing the arm to curve. All 
fractures require immediate orthope
dic care. 

Chronic elbow pain in childhood 
is most often the result of overuse. 
The bones and ligaments of young 

Common causes of pain in 
the elbow, shoulder, hand, and 
wrist 
Elbow 

Nursemaid’s elbow 
Green stick or buckle fractures 
Little Leaguer’s elbow 
Osteochondritis dissicans 
Tennis or golfer’s elbow 

Shoulder 
Little Leaguer’s shoulder 
Rotator cuff injuries 

Wrist and fingers 
Trauma


Mallet finger

Boutonniere deformity

Navicular fractures


Dactylitis 

children lack the strength to endure the repeated stress associated with 
throwing hard and other sports-related activities. While the number of 
innings pitched during games is strictly limited in organized Little League 
baseball, many parents fail to recognize that too many hard pitches in 
practice can also cause damage. Parents concerned about their child’s pos-
sible future career in professional sports must recognize that excessive hard prac-
tice at an early age will most likely result in injuries that make a professional 
career impossible. Symptoms of “Little Leaguer’s elbow” include pain or 
swelling along the inner aspect of the elbow and difficulty straightening 
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the arm fully. Although X rays may be normal, children with these com
plaints should be forced to rest and not be allowed to throw until the 
symptoms have entirely disappeared. Continuing to throw despite el
bow pain most likely will lead to long-term disability. 

Older children in throwing sports such as football and baseball may 
develop osteochondritis dissicans of the elbow. In this condition, a small 
fragment of the end of the upper arm bone (humerus) may drop off the 
end of the bone. It is the result of repeated stress on the bone from over
use. This can be extremely painful. If the fragment falls into the joint 
space, it may block normal motion of the joint and cause locking. This 
can be detected by X ray or MRI. If the fragment is blocking normal mo
tion, surgical removal may be necessary. 

Tennis elbow is a degenerative change at the insertion of the muscle 
that is used to flex the wrist for activities such as backhanding a tennis 
shot. This muscle (the extensor carpi radialis brevis) is anchored to the 
arm just below the elbow. Excessive jerking of the muscle with strong 
contractions causes pain and irritation where it attaches to the bone. This 
is rarely seen in young children but may occur in adolescents who are 
overusing the arm. Golfer’s elbow is a similar injury occurring on the 
inside of the elbow with excessive tugging on a different group of muscles. 
As with all such overuse injuries, these problems are best treated with 
rest and modification of the activity to prevent further injury. 

Juvenile arthritis infrequently begins in the elbow joint without find
ings of pain, swelling, or limitation of motion elsewhere. However, any 
child who exhibits swelling of the elbow and difficulty straightening the 
arm fully should be carefully evaluated for other explanations. Children 
with arthritis beginning in the elbow may be labeled as having 
pauciarticular onset arthritis, but such children most often go on to have 
more widespread joint disease over time (see Chapter 7). 

Shoulder pain 

Fractures in the area of the shoulder are usually the obvious result of 
direct trauma. All require orthopedic intervention. The most common 
chronic conditions producing pain in the shoulder are overuse injuries 
associated with sports. “Little Leaguer’s shoulder” is an inflammation 
of the growth plate in the shoulder. It results in pain when the shoulder 
is pressed and, in more severe cases, weakness. Advanced cases are eas
ily diagnosed on X ray, but any child experiencing pain should be re
stricted from further throwing and other stressful shoulder activities until 
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the pain has resolved. Excessive use of the shoulder can occur with ten
nis, gymnastics, swimming, baseball, basketball, football, and many other 
sports. As with overuse injuries in other joints, continuing the activity 
despite pain is more likely to produce chronic disability than an athlete 
of superior ability. 

The great range of movement possible at the shoulder is due to the 
fact that unlike the hip, the shoulder is not limited by a deep bone socket. 
As a result, the shoulder is much more dependent on strong ligaments to 
maintain proper alignment. Young athletes with relatively loose ligaments 
are therefore uniquely susceptible to recurrent shoulder injury and dis
location. Any child with recurrent shoulder dislocations without obvi
ous explanation should be carefully evaluated for ligamentous laxity and 
associated conditions (see Chapter 18). 

Rotator cuff injuries are typically the result of irritation of the muscles 
in the rotator cuff being compressed between the upper bone of the arm 
(humerus) and the scapula (the bone that attaches the arm to the body; 
see Fig. 8). This compression is thought 
to result from imbalances in the strength 
of the muscles and ligaments that nor
mally keep the bones properly aligned. 
Most often the children report pain with 
throwing and other overhand activities. 
Children with these problems should be 
carefully evaluated, rested, and begun 
on a careful program of rehabilitation. 
Allowed to rest and rehabilitate appro
priately, most children can resume full 
activity. X rays are rarely helpful in this 
condition. MRI may be warranted if the 
problems persist. Surgical intervention F I G  8.  The muscles of the shoulder 
is infrequently necessary. and the rotator cuff. Injuries often 

Children with chronic shoulder pain result from the muscles enlarging 
and repeated injuries should be care- with athletic activity to the point 
fully evaluated for the presence of un- where they are irritated as they pass 
derlying conditions. Some adolescents between the bones. 
with chronic shoulder problems have 
underlying conditions such as spondyloarthropathies or ligamentous 
laxity, which require further investigation and specialized treatment (see 
Chapters 9 and 18). 
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Hand, wrist, and finger pain 

Finger injuries are extremely common in children of all ages. Obvious 
fractures are easily recognized and quickly diagnosed by appropriate X-
ray examination. Children with persistent finger injuries require careful 
evaluation. Children with blunt trauma to the ends of the fingers may 
suffer damage to the tendons resulting in mallet finger or boutonniere 
deformity. A mallet finger is one in which the tip of the finger is pointed 
downward. It cannot be brought up because of damage to the tendon. 
Whenever a child suffers a blunt injury to the end of the finger, parents 
should check that the child can move all of the individual parts of the 
finger appropriately. If a tendon is ruptured, with the result that the child 
cannot move the tip of the finger up or down, the injury should be cor

rected surgically. Boutonniere defor-
mity results from trauma to the finger 
tendons as they pass over the middle 
knuckle of the finger. As a result, the 
damaged tendon may slip down 
while the tip of the finger is pulled 
up (see Fig. 9). These are common 

F I G  9.  Boutonniere deformity resulting sports-related injuries. However, 

from tendon slippage. boutonniere deformity may also be 
the result of arthritis. 

Young children with swollen fingers or toes without explanation are 
often thought to have banged or stubbed them. But if the pain or swell
ing persists, the child should be carefully examined for evidence of ar
thritis. Persistent swollen fingers (dactylitis, or a sausage digit) may be 
the first manifestation of serious arthritis. Unfortunately, relatively few 
physicians are aware of this association (see Chapter 9). 

Wrist injuries are common in normal athletic activity. Younger chil
dren rarely experience wrist fractures, but they commonly occur in ado
lescents engaged in vigorous sports activities. As with other parts of the 
body, most fractures are immediately apparent and easily diagnosed with 
appropriate X rays. One exception is fractures of the scaphoid bone. This 
bone is located at the center of the wrist. Fractures usually occur when a 
child falls hard on the outstretched hand. Although the child may com
plain of pain in the wrist, there is often no obvious problem. However, 
the pain will persist and the wrist will be tender if it is moved in the 
direction of the thumb or pressure is applied to the space at the base of 
the thumb (see Fig. 10). Fractures of the scaphoid often are not seen on 



55 Common Causes of Pain 

regular X rays unless special views are 
taken. Children with persistent wrist 
pain after a fall should be evaluated by 
an orthopedist. 

Tendon irritation, sprains, and strains 
are uncommon in children under the age 
of ten except as the result of trauma. In 
older children, overuse injuries are com
mon, especially with tennis and gymnas
tics. Children experiencing wrist pain in 

F I G  10.  Pain in the “anatomic 
association with sports activities should

snuff box,” the base of the 
be allowed to rest and recuperate to avoid 

thumb, is an important finding 
worsening the inflammation.

suggesting a fracture of the 
Several forms of arthritis commonly

scaphoid bone in the wrist. 
begin in the wrist. Although long-stand-
ing arthritis is obvious on X rays, the key 

to recognizing arthritis early lies in a careful examination. Most children 
with arthritis have several joints involved that will be noted on careful 
examination of the whole child. Children with a chronic injury usually 
have only one involved joint. 
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4

The Child Who 

Hurts  All  Over 


Children who are not doing well or complain of constant pain are a source 
of great concern for both parents and physicians. Some parents are con
cerned that their child is not able to keep up with the other children 
when playing. Others are concerned about repeated athletic injuries, 
wondering why their child has so many sprains and strains. Still other 
parents are concerned that the child seems withdrawn, irritable, or has 
lost interest in activities. There are many possible explanations when a 
child is not doing well. They range from serious illnesses to problems 
adjusting at home or in school. 

Most physicians who care for adolescents are aware that a dramatic 
change in behavior without obvious findings on examination might be a 
sign of drug use or depression, but it may also be the first indication of 
rheumatic or other serious diseases. Inability to keep up with other chil
dren may simply be an indication that the child in question is not ath
letic, but it can also be the first sign of many serious illnesses, including 
muscle weakness from dermatomyositis or arthritis due to any of its many 
causes. Repeated athletic injuries and recurrent tendonitis may be due to 
poor stretching techniques, but they may also be the first signs of a 
spondyloarthropathy that can be easily treated. 

Because there are so many possible causes, children without an obvi
ous explanation for their complaints often become a source of frustra
tion. This frustration can be minimized if everyone agrees to take a 
systematic approach. Parents who are concerned that their child is not doing 
well should make a scheduled appointment with their physician for a full physi-
cal examination. It is best if the parents inform the physician’s office at the time 
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the appointment is made that this is not an appointment for a routine physical 
examination. You want your physician to be taking time and thinking about the 
problem. You want your physician to know in advance that you are wor
ried. This will not happen if you just happen to mention that your child 
seems out of sorts during a visit for a sore throat or a routine vaccination. 
Those are scheduled short appointments. Most likely, you are catching 
the physician both off guard and in a hurry. You are far more likely to get the 
time and consideration your child deserves if your physician knows why you are 
coming and is thinking about the problem in advance. 

One of the greatest difficulties for families and physicians is that some 
children with widespread complaints do not look ill. A routine physical 
examination of the heart, lungs, and abdomen will not reveal muscle 
pain, weakness, or tender joints. Physicians unfamiliar with rheumatic 
diseases are unlikely to carefully evaluate the child for joint pain or weak
ness. As a parent, you must express your concerns. If necessary, you may 
need to insist on blood tests, X rays, or a specialist referral. For very young 
children, the physician is able to rely on a standard evaluation of the 
child who is “failing to thrive.” Every pediatrician is trained to do this 
standard evaluation for babies and small children who are not growing 
as expected. Unfortunately, pediatricians are not trained to do a stan
dard examination on older children who are not doing well. As a rheu
matologist, I have developed my own standardized list of tests to evaluate 
these children (see box on the following page). 

It is not practical to recommend that a physician do all of these tests 
on every child who does not feel well. Most children who I evaluate with 
these complaints have previously seen a number of physicians or have 
been complaining for a long period of time. I do all tests in the first por
tion of the list on every child I evaluate who is reported to not be “doing 
well.” I reserve the amylase and lipase for children with complaints of 
abdominal pain, the IgG, IgA, and IgM for children with complaints of 
frequent infections, and the HLA B27 for children with joint pains. The 
clotting studies are reserved for children with easy bruising or bleeding, 
heavy menses, or chest pain. 

The majority of children with a significant illness of the musculoskel
etal system have specific findings on physical examination or abnormali
ties on at least some of these laboratory tests. Sometimes the abnormalities 
will seem only minor, but they must be viewed as part of a pattern of 
findings that may indicate the diagnosis. In isolation, normal values on these 
laboratory tests are not enough to eliminate a significant medical condition. There 
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Tests for the evaluation of children who are just not doing well 
PPD (skin test for tuberculosis)

Complete blood count (CBC)

Erythrocyte sedimentation rate (ESR)

T3, T4, TSH anti-thyroid antibodies, anti-thyroid peroxidase (thyroid


function studies) 
IgA tissue transglutaminase (anti-endomyseal antibodies, associated 

with celiac disease) 
Creatinine phosphokinase, a muscle enzyme (CPK) 
Aldolase (another muscle enzyme) 
Complete metabolic profile (this is a broad panel of general tests, 

including liver and kidney function) 
Glucose, calcium, albumin, and total protein 
Electrolytes including sodium, potassium, CO2 (carbon dioxide, 

bicarbonate), and chloride 
Kidney tests including blood urea nitrogen (BUN) and creatinine 
Liver tests including alkaline phosphatase (ALP), alanine amino 

transferase (ALT, also called SGPT), aspartate amino transferase, 
(AST, also called SGOT), lactic acid dehydrogenase (LDH), and 
bilirubin 

Urine analysis (UA)

Serologic markers including antinuclear antibody (ANA), rheumatoid


factor (RF), and Lyme titer 
Amylase and lipase if there is abdominal pain, dry eyes, or dry mouth 
Total immunoglobulin levels including IgG, IgA, IgM 
Clotting studies prothrombin time (PT) and partial thromboplastin 

time (PTT) 
HLA B27 

Note: I do not routinely screen for drug use in my rheumatology 
practice. However, in the setting of a general pediatric practice this 
may be necessary. Testing for HIV and other sexually transmitted 
diseases may also be needed in the appropriate situations. 
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are a number of children with spondyloarthropathies and other condi-
tions who do not have any laboratory abnormalities. Nonetheless these
children can be easily diagnosed by careful physical examination. Some-
times children have vague complaints during the earliest stages of a dis-
ease, even before obvious abnormalities occur. It may not be possible to
make a definite diagnosis in these children and they may not require
treatment. However, it is one thing to know your physician is taking
your concerns seriously and will follow up on the problem, and another
to simply be told, “There’s nothing wrong with your child.”

Family history may be the key.

I recently saw a five-year-old boy whose mother was concerned that
he was recurrently waking up at night complaining of pain in his knees.
At first the story sounded like a typical case of growing pains. How-
ever, as I continued to take the history, the mother described episodes
of pain in the back and ankles that occurred during the day as well.
The pains were usually short-lived (minutes to hours). A careful evalu-
ation had been done by the referring physician, including an MRI of
the spine because of concerns for a possible tumor. All of the labora-
tory tests and X rays were entirely normal. But the pains had been
occurring for a period of months.

When I completed the history and physical examination of the child,
there were only two key points. On examination the child was cer-
tainly “normal,” but he was not limber. He had some tightness in his
hips and at his ankles. However, it was not enough to be termed “ab-
normal.” In addition, when taking the family history, I learned that the
father had significant ulcerative colitis. This form of inflammatory bowel
disease (IBD) is associated with arthritis (see Chapter 9) and the arthri-
tis may precede the abdominal manifestations. I did not tell the mother
that the child had arthritis. Nor did I tell her that the child had inflam-
matory bowel disease. What I did tell her was (1) that her child’s com-
plaints were not “normal,” (2) that there was a possibility that the
child’s complaints were an early indication of inflammatory bowel
disease, and (3) that no treatment was necessary at present, but rou-
tine follow up was important so that we could monitor for the possible
development of IBD or increased symptoms that did require therapy.

I do not know whether this child will ever develop IBD. I do know
that he is at increased risk, just based on the family history. Knowing
that there was a possible explanation for the child’s complaints and
that he would be followed gave this mother reassurance that she had
not gotten from being told, “Everything is normal.” Someone might
want to argue that I have unnecessarily made this mother worried
about her child developing IBD. However, she already was concerned
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Diseases that hurt all over 
Fibromyalgia 
Lupus (SLE) 

and knew IBD could be inherited. What 
she did not know was that it could pro
duce joint pains. Knowing she was being 
listened to and carefully followed did not 
make her more worried. It made her moreMCTD 

Scleroderma 
Dermatomyositis 
Spondyloarthropathies 
Leukemia 
Lymphoma 
Neuroblastoma 
Tuberculosis 
Epstein-Barr virus (infec

comfortable that her child was being 
watched carefully and would be treated 
appropriately if more problems developed. 

The key to the diagnosis of diseases that 
hurt all over (see box) is a careful history, 
an appropriate physical examination, and 
appropriate diagnostic testing. 

tious mononucleosis) 
Parvovirus B19 infections 

L A B O R A  T  O  R  Y  F I N D I N G S  
Lyme disease 
HIV and other sexually There are two key elements that must be 

transmitted diseases considered when evaluating the laboratory 
results of a child who is “failing to thrive.” 
The first is that entirely normal tests do not 

assure the absence of disease. Many children with chronic diseases begin to 
lose their energy and feel unwell long before their routine laboratory 
results become abnormal. It is important to make sure that all of the ap
propriate tests have been done. The second key element is to remember that 
things change over time. On a number of occasions I have evaluated chil
dren who have been followed for months with unexplained chronic com
plaints. Many blood tests were done when the child was first brought to 
a physician, and all were normal. However, when the tests were repeated 
four to six months later, this was no longer the case. In the search for an 
explanation for a chronically ill child, it is important to reevaluate every
thing periodically. 

Often the earliest abnormalities include a mild elevation of the ESR, a 
mild anemia, or mild hypoalbuminemia (see Chapter 24). Each of these 
findings is nonspecific, but an increasing number or gradual worsening 
of these nonspecific findings should alert the physician. 

Many children with normal laboratory testing, but continued com
plaints, are labeled as having fibromyalgia or a similar condition. How
ever, the physician must take responsibility for thoroughly excluding 
other significant illness before ascribing a child’s complaints to a chronic 
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illness or psychological problems. This is especially true if the child has 
any abnormal laboratory findings including an ANA, elevated ESR, or 
anemia. Careful evaluation of such children often includes a bone scan 
and a gallium scan, which may reveal the presence of infections, tumors, 
or other causes of inflammation. Tests such as MRI or ultrasound may be 
helpful in further evaluation of an area that has been identified as abnor
mal, but the bone scan and gallium scan have the advantage of evaluat
ing the entire body in order to determine where more precise evaluation 
may be helpful (see Chapter 24). 

W H E N  N O T H I N G  I S  F O U N D  

Families and physicians become frustrated when, despite an entirely 
normal diagnostic evaluation, a child continues to complain of feeling 
unwell and is unable to continue his or her normal daily activities. Often 
the physician-family relationship becomes adversarial. The family knows 
there is something wrong with the child, but the physician knows he or 
she cannot find anything wrong. It is vital for everyone involved to recognize 
that they are on the same side. Often in this situation physicians will recom
mend a psychological evaluation. Parents often interpret this as a sug
gestion that they or their child are crazy. However, both the physician 
and family are doing everything possible to get at the root of the prob
lem and restore the child to good health. 

To get the best possible outcome, it is important for both the physician 
and the family to realize that, while psychological illness may cause 
chronic complaints of pain, chronic pain may also cause psychological 
illness. Both issues need to be addressed. The child who is unable to 
attend school needs psychological support, whether or not the cause is 
“physical.” At the same time, referral of the child to a psychologist should 
not stop the ongoing medical evaluation of the child. I often explain to 
families that in medicine we have the luxury of being able to go in two directions 
at once. It is easy to ask for a psychological evaluation and an MRI on the 
same day. Sometimes parents ask me how I can justify doing both. The 
answer is that it is always justified to do everything possible to find the 
cause of a child’s complaints. Looking in only one direction at a time 
may not be in the child’s best interest. 

If a child is able to attend school and carry out essential activities, it 
may be necessary to continue to monitor and to repeat periodically the 
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diagnostic evaluation while awaiting the outcome of psychological in
tervention. For some families, this situation becomes unbearable. There 
is no single correct piece of advice. The family must have complete confi-
dence in the physician. If for any reason the family does not, a second opinion 
should be sought. Every reasonable physician has the child’s best interest at heart. 
If another physician has a useful suggestion, everyone benefits. If the relation-
ship between the physician and family has foundered and the family can estab-
lish a better relationship with a new physician, again everyone is better off. 

I often evaluate children who have seen many physicians. Sometimes 
these children have significant problems that have been overlooked or 
misinterpreted by other physicians. As a specialist, I am able to diagnose 
and treat a number of unusual conditions that other physicians might 
not recognize. Sometimes children have a slowly evolving disease that 
was not evident initially but becomes more obvious over time. However, 
some of the families I evaluate are simply “looking for the answer they 
want to hear.” Unfortunately, there are no adequate guidelines that can be 
written in a book that will distinguish the child with normal laboratory tests 
who has an unrecognized illness from the child with a disturbed psychosocial 
situation. Nor are the two mutually exclusive. Both parents and physicians 
must rely on their own experience and judgment in deciding when to go 
further and when to stop. Neither will always be correct. 



 5

Sports  Injuries 


T H I N G S  Y O U  N E E D  T  O  K N O W  

Sports injuries are the most common causes of muscle, bone, and joint pains 
in childhood. Most are minor injuries related to trauma, easily recognized 
because the pain started right after falling, running into another child on the 
field, twisting an ankle, and so on. Often these are minor muscle and tendon 
injuries (bangs, scrapes, and sprains) that resolve over a few hours or days 
at most. Pain that is severe or persists requires medical attention. 

Any child who needs to be carried off the field or brought home be
cause of an injury should have a prompt and thorough medical evalua
tion. Acute sports injuries are not the focus of this book. However, the 
child who is repeatedly injured or in pain every time he or she partici
pates needs to be carefully evaluated to find out why. 

Children with chronic or recurrent “sports injuries” are often ignored 
because they seem to get better with rest. This is a mistake. Children 
with chronic and recurrent injuries may be suffering from overuse syn
dromes, unrecognized arthritis, or a variety of other medical conditions. 
Many of the children with spondyloarthropathies have been misdiag
nosed as having chronic sports injuries by physicians who are unfamil
iar with childhood arthritis (see Chapter 9). 

The common athletic statement, “No pain, no gain,” is incorrect. While 
it is true that muscle pain with activity may be associated with building 
stronger muscles, bone and joint pain is never associated with gain. Contin
ued activity on bones or joints that hurt is causing injury and may be 
causing permanent damage. 

63
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Athletic coaches and trainers are not physicians. Their primary goal is 
athletic achievement. Many of the conditions described below are the 
result of overuse of the bones and joints or imbalance between rapidly 
increasing muscle strength and more slowly strengthening bone strength. 
Some trainers, sports physicians, and orthopedists feel these conditions 
should be treated with icing and taping. They commonly recommend 
that sports be continued unless “the athlete is unwilling or unable to 
tolerate the symptoms.” This is a shortsighted approach. There are many 
adults complaining of chronic joint pains in their thirties and forties that 
they ascribe to high school and college athletics. Are this season’s sports 
worth a lifetime of pain that could have been avoided by simply resting 
and letting the bones mature? 

I often evaluate children who have significant athletic ability and 
chronic pain. One of these was a young girl who was training for the 
Olympics. Tania had grown up in Eastern Europe, and because of her 
talent she had been selected to come to the United States to work with 
a famous coach in preparation for the next Olympics. The family 
stopped to see me in New York on their way to the training program 
because she had “minor knee pain.” When I took the history, Tania’s 
knee pain had begun over a year previously. At first it occurred only 
when she worked out, but with time it had become more persistent. 
Her family was very proud. “She works out six days a week, many 
hours each day despite the pain.” Unfortunately, careful evaluation 
revealed that Tania had permanently damaged the bone in her leg 
(proximal tibia). Her dedication in continuing to practice despite the 
pain did not lead to the Olympics; it led to surgery and the end of her 
career. Had Tania stopped and been properly evaluated sooner, the 
diagnosis of benign hypermobile joint syndrome could have been 
made, the permanent injury could have been prevented, and her ath
letic career might have been saved. 

Many of the children with enthesitis-associated arthritis have been 
misdiagnosed as having chronic sports injuries by physicians who are 
unfamiliar with childhood arthritis (see Chapter 9). It is often easy to 
make the correct diagnosis if the physician takes a complete history and 
examines the entire child. However, if you go to a physician complain
ing about your left ankle and the physician never examines the rest of 
your body, there is little likelihood he or she will recognize that you have 
problems in other joints as well. I often see children with arthritis in 
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multiple joints who came to me complaining only about their knees or 
ankles. Not they, their families, nor their physicians had recognized that 
they were suffering from arthritis and not multiple independent inju
ries. With proper treatment we can often make many problems go away 
and allow the resumption of full activity. 

S P E C I F I C  I N J U R I E S  

The emphasis in this book is on children with chronic or recurring prob
lems. The proper evaluation and differential diagnosis of these condi
tions are discussed in the following sections. This book does not deal 
with specific fractures or acute injuries. However, it is important to real
ize that some problems that seem to begin as acute injuries are in fact 
chronic conditions. A child with Lyme disease may first be noticed to 
have a swollen knee when he or she complains of pain after a soccer 
game. Everyone’s initial thought is that it must have been twisted. It is 
important that medical as well as orthopedic conditions be considered 
when, after an “injury,” a child’s pain is not resolving as expected. 

Stress fractures 

Stress fractures are one of the most common chronic injuries associated 
with sports activities in children and adolescents. They occur because of 
overuse and abuse of the bones. Typically, these fractures are caused by 
repeated impact. Stress fractures of the metatarsals (bones of the foot) 
are a common injury in runners, tennis players, and other athletes. How
ever, stress fractures may occur in many different locations. Most often 
they occur in the legs, but tennis players and baseball players may expe
rience stress fractures in the arms and shoulders as well. Most often stress 
fractures occur early in the athletic season because the child tries to do 
too much too soon. But older children who are participating in team sports 
may overuse their bones with continued efforts and develop more se
vere stress fractures later in the season. 

Stress fractures usually first become evident when a child reports pain in 
a specific location following activity. If ignored, the pain will gradually be
come more severe and begin to occur earlier in the course of activity. Chil
dren with severe stress fractures of the metatarsals may have pain with 
walking. Because the pain of a stress fracture is right at the location of the 
fracture, it is often easy to diagnose on physical examination. However, other 
conditions can also cause the gradual onset of worsening bone pain at a 
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specific site and proper radiographic evaluation (X rays) is important. 
Most stress fractures occur in the shaft of the bone and not near the ends. 
But in growing children there can be stress fractures at the growth plate. 
These can be diagnosed by characteristic changes on the X rays. Immedi
ately after the injury, the X rays may be negative, but in any child with 
chronic pain the X rays should indicate the diagnosis. MRI studies are 
more sensitive and will help to exclude other possible causes of pain. 
Although much less common than stress fractures, both infections of the 
bone and bone tumors may begin with similar symptoms. Some chil
dren with arthritis are also initially misdiagnosed as having stress frac
tures that “did not show up on the X ray.” If the child has complained of 
pain for more than two weeks and the X ray does not show a fracture, it 
is very unlikely that there is one. 

Children with stress fractures who are diagnosed quickly often will 
recover with ten to fourteen days of rest. However, it is recommended 
that children not begin to resume activities until they have had no symp
toms for three weeks or more. Full activity should be avoided for several 
months. Continued participation despite pain may result in permanent 
disability. In more severe cases, casting is necessary. If rest and casting 
do not provide relief, surgery may be required. Any child with a pre
sumed stress fracture who does not begin to recover as expected should 
undergo a thorough evaluation to exclude other causes of bone pain. 

Tendonitis and sprains 

Tendonitis is inflammation of the tendon usually occurring at its point of 
attachment to the bone. Sprains are partial tears of ligaments. A tendon 
attaches a muscle to a bone. A ligament attaches two bones to each other 
and holds them in proper alignment. Tendonitis is usually the result of 
recurrent pulling on the bone when there is overuse of the muscles or an 
imbalance between the strength of the muscles and the bones. Bones and 
the attachments of tendons to bones strengthen only slowly with growth 
and activity. Muscles are able to strengthen much faster. As a result, chil
dren who begin vigorous activity at an early age strengthen their muscles 
and are able to put excessive force on the bones and tendons before the 
bones and tendons are able to adapt. This results in inflammation at the 
site where the bone and tendon join (see Fig. 11). This should be treated 
with rest and, if necessary, nonsteroidal anti-inflammatory drugs (NSAIDs). 
Continued activity may result in damage to the tendon or bone. 

Most commonly, tendonitis occurs in the shoulders and elbows of chil
dren who are participating in throwing sports (e.g., baseball, basketball, 
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F I G  11.  On a working farm or ranch 
you will never find a rope attached to a 
post by a single screw. Because the rope 
is often yanked on, it has to be carefully 
secured. Most often there is a U-shaped 
attachment through the post with solid 
supports on the other side. A rope 
attached to a fence post by a simple eyelet 
screw will rapidly be pulled out. As children 
are growing, it takes time for the tendons to become 
firmly anchored to the bones. If they are repeatedly jerked 
with physical activity such as jumping or kicking a ball, the 
insertion becomes irritated and may never develop normally. 

football) or around the ankles of children who are participating in activi
ties that involve a lot of running. Tendonitis around the knee is relatively 
rare, with the exception of Osgood-Schlatter disease (see Chapter 3). In 
this condition, there is inflammation of the insertion of the patellar ten
don (which transmits all of the force from the muscles in the thigh to 
forward motion of the lower leg) where it attaches to the lower leg (ante
rior tibial tubercle). In children who are beginning to develop rapidly in 
the ten- to fifteen-year-old age group, the muscles often strengthen more 
rapidly than the bones. Lots of running and kicking exercise leads to 
inflammation at the tendon insertion. As a result, the anterior tibial tu
bercle (bump just below the knee) becomes swollen and tender. The key 
to resolving this situation is to enforce relative rest so the inflamed ten
don and bone can heal and the relative strength of the bone can catch up 
with the muscles. 

Since tendonitis is most often associated with overuse, its occurrence 
should be regarded as a warning to decrease the intensity of training 
until the child’s body is able to mature further. In older children who are 
skeletally mature, it is a clear indication of overuse. Although the in
flammation can be reduced by local injections of corticosteroids, this does 
not correct the fundamental problem. Reduction of the activity causing 
the inflammation is the wiser approach. 

Children with enthesitis-associated arthritis (spondyloarthropathy; see 
Chapter 9) have excessive tendonitis as part of their disease. Any child 
with multiple episodes of tendonitis or tendonitis in multiple joints should 
be carefully evaluated to exclude these conditions. 
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B A C K  P  A I N  

Back pain is not a common complaint in childhood. Children with back 
pain should be carefully evaluated, and chronic back pain should never 
be dismissed as growing pains (see Chapter 3). The most common cause 
of chronic back pain related to sports in adolescents is spondylolysis. 
This is a stress fracture of the pars interarticularis (see Fig. 12). It is often 

the result of excessive stress on the low back 
with dancing, running, weight lifting, or other 
activities. Female participants in gymnastics 
are prone to this injury. As with stress frac
tures in other locations, the complaint of pain 
is usually exacerbated by activity and relieved 
by rest. X rays may reveal the fracture, but in 
some cases an MRI or bone scan may be re
quired. Children with this type of pain should 
be carefully questioned about pain in other 
joints or stiffness when they arise in the morn-

F I G  12.  Stress fracture of the ing. Children with involvement of other joints 

pars interarticularis (darkened or morning stiffness may have arthritis. 

segment) causing back pain. Other causes of back pain that may become 
evident in association with physical activity 

are disc herniation or spondylolisthesis. Significant disc herniation is 
readily apparent on proper physical examination. Any child with pain 
when the straight leg is raised while the child is lying flat on his or her 
back requires a prompt medical evaluation (see Fig. 13). 

F I G  13.  Any child with pain when the straight leg is raised while lying flat 
on his or her back requires prompt medical evaluation. 
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Spondylolisthesis is a progression of a spondylolysis to the point where 
the vertebral body slides forward. This causes chronic back pain and is 
readily evident on X rays of the spine. Many other chronic back condi
tions are not the result of sports injuries but may become more obvious 
when they limit a child’s ability to participate in sports. These condi
tions are discussed in the general section on back pain in Chapter 3. 

E L B O W  P  A I N  

Chronic elbow pain often results from overuse. Younger children are very 
vulnerable to damage to the ligaments and growth plate of the elbow. 
Excessive pitching or throwing exercises and climbing on overhead bars 
(such as monkey bars) are common causes of elbow pain in children. All 
parents should be aware that their desire to see their child excel in sports 
today must be balanced against the risk of injury that will make him or 
her unable to perform in the future. Even if a child is well within the 
recommended level of activity for his or her age (e.g., 200 pitches per 
week for Little League), pain is an indication of ongoing injury. The child 
should be allowed to stop and rest the joint. If the pain recurs after a 
period of rest, full medical evaluation should be obtained. Other causes 
of elbow pain are discussed in Chapter 3. 

Osteochondritis dissicans is the development of a dense area of dam
aged bone along the edge of the joint line. This may be the result of direct 
trauma or overuse. It is a common injury in children who have contin
ued throwing activities despite pain. It may respond to extended rest 
and immobilization of the limb, but in some cases the fragment of dam
aged bone will fall into the joint. If this happens, the elbow may lock and 
surgery may be required to remove the fragment. 

S H O U L D E R  P  A I N  

Overuse is again the most common cause of pain in the shoulders. The 
shoulder is a relatively unstable joint that has a large range of motion. 
This is because there is relatively little bony reinforcement. The lack of 
bony reinforcement puts significant additional stress on the muscles and 
tendons of the shoulder. Little Leaguer’s shoulder is the result of re
peated stress to the growing bone of the arm (humerus). Chronic pain 
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and weakness in the shoulder are accompanied by widening of the growth 
plate on X rays. Rest, enforced by immobilization in a sling or cast in 
more severe cases, will usually result in full recovery. 

Rotator cuff inflammation and impingement syndromes often re
sult from excessive stress to the shoulder. Acute tears are typically sud
den in onset and easily recognized. Chronic inflammation may come on 
more slowly. Over time these children experience increasing pain with 
activity, especially with overhead throwing or swimming activities. The 
overuse syndromes are best treated with rest and modification of activ
ity. Some children require NSAIDs. Every child with chronic pain of this 
type should be carefully evaluated for symptoms in other joints. Chil
dren with spondyloarthropathies may first come to medical attention 
because of chronic shoulder pain. Only when specifically questioned will 
they admit to pain in other joints. Even then, they often attempt to “ex
plain away” these pains. 

W R I S T  A N D  H A N D  P  A I N  

Wrist and finger injuries are common in sports activities. Fractures are 
usually immediately apparent. However, fractures of the scaphoid bone 
may not be immediately recognized because this bone is deep in the 
middle of the wrist. These fractures usually occur after a fall on the out
stretched hand. Following the fall there is continued pain in the wrist, 
but no pain at the ends of the long bones in the forearm (radius and 
ulna). If there is a fracture of the scaphoid, pressure at the bottom of the 
extended thumb (see Fig. 10, p. 55) produces a dramatic increase in pain. 

Another fracture that may not be immediately recognized is the boxer’s 
fracture, which occurs at the first knuckle of the little finger (end of the 
fifth metacarpal). This fracture frequently occurs when the adolescent 
strikes something hard, often a wall or a locker. There is marked pain over 
the base of the finger. This fracture should be identified and properly 
treated, as failure to correct the injury may result in significant deformity. 

Swollen and “jammed” fingers should be regarded with suspicion. A 
diffusely swollen finger is often thought to be due to an injury in basket
ball or other sports. However, these are a common finding in children 
with psoriatic arthritis and other spondyloarthropathies. A swollen fin
ger that is not improving within ten to fourteen days should be thor
oughly evaluated from both medical and orthopedic viewpoints. 
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H I P  P  A I N  

Acute fractures and dislocations of the hip are immediately evident. The 
hip and pelvis are also the location of numerous avulsion fractures, in 
which a tendon pulls off its attachment to the bone. These injuries are 
usually associated with the sensation of a snap or pop and immediate 
pain. X rays typically confirm the diagnosis. Stress fractures in the femur 
or pelvis may come on more slowly. The athlete complains of progres
sively increasing groin pain with activities. Although stress fractures in 
the femur are not always evident on X rays, most often they are obvious 
on bone scan. MRIs may also be helpful to confirm the diagnosis. 

Stress fractures of the pelvis are typically an injury of adolescent run
ners. This is an uncommon injury that is indicated by steadily increasing 
pain in the lower groin with activity. The pain usually becomes apparent 
with activity and is relieved by rest. As with stress fractures elsewhere, 
they may be diagnosed by bone scan before they become evident by X 
ray. The treatment is rest. 

There are a number of chronic conditions in the hip that may initially 
become evident during physical activity. These are described in detail in 
the section in Chapter 3 on hip pain. Hip pain is a common complaint of 
children with spondyloarthropathies. Any child with chronic or recur
rent hip pain that does not resolve with a period of reduced activity should 
be carefully evaluated. Continued activity in a child complaining of hip 
pain may result in permanent disability. 

K N E E  P  A I N  

The most common cause of knee pain in athletic children is Osgood-
Schlatter disease, discussed at the beginning of this chapter and in the 
section in Chapter 3 on general knee pain. Sinding-Larsen-Johansson 
disease is similar in its cause to Osgood-Schlatter disease. This condi
tion is common in the early teenage years as well as among teenagers 
who are doing a lot of jumping in sports such as basketball and volley
ball. Jumping increases stress on the knee with sudden pulling on the 
tendon that attaches to the bottom of the kneecap (patella). As a result, 
these children complain of knee pain whenever they jump. On examina
tion, they have pain when the bottom of the kneecap is pressed (see Fig. 
14). This condition should be treated by resting the knee and avoiding 



72 My Child Complains of Pain 

jumping activities. It is caused by the rela
tive imbalance between the strength of the 
muscles and the strength of the bone. 
Jumper’s knee is a more severe injury oc
curring in older children. The mechanism 
of the injury is the same. Excessive jump
ing repeatedly jerks the tendon where it 
joins to the bottom of the kneecap. In 
jumper’s knee there is a deep tear of the 
tendon itself that may ultimately require 
surgery to relieve the pain. 

Knee pain with sports may also be the 
result of osteochondritis dissicans. Just 
as in the elbow, osteochondritis dissicans 
in the knee is the development of a dense 
area of damaged bone along the edge of 

F I G  14.  Irritation where the the joint line. This may be the result of di-
tendon attaches to the bottom of the rect trauma or overuse. It is a common in-
knee cap (patella) causes pain with jury in children who have continued 
jumping, which can be reproduced running and jumping activities despite 
by pressing on the bottom of the pain. It may respond to extended immobi
patella in teenagers with Sinding- lization, but in some cases the fragment of
Larsen-Johansson disease. damaged bone will fall into the joint. If this 

happens, the knee may lock and surgery 
may be required to remove the fragment. 

Another common condition is chondromalacia patella or patello-
femoral dysfunction. Knee pain with activities that is much worse when 
going downhill or downstairs is a very common problem. Despite the 
large number of children and young adults who suffer from this condi
tion, it is poorly understood. You will hear many explanations in the 
doctor’s office about “fragmentation of the underside of the kneecap” or 
“poor tracking of the patellar mechanism because of imbalance of the 
muscles.” In truth, no one has been able to demonstrate convincingly the 
cause of this condition. I have been told of one athletic physician who 
was so frustrated that he actually consented to surgical removal of the 
kneecaps, only to have the pain continue. 

Careful and complete medical and orthopedic evaluations are the most 
important aspects of treatment for these conditions. Many children in
correctly labeled with chondromalacia patella or patellofemoral dysfunc
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tion have easily treated problems that are discovered only when a proper 
evaluation is done. Although there are many proposed treatments for 
patellofemoral dysfunction, only two are generally agreed upon. The first 
is to avoid the activities that aggravate the condition. The second is a 
program of straight-leg raising exercises, which increase the strength of 
the muscles around the knee without bending it. Many patients find that 
several weeks of properly done straight-leg raising exercises are followed 
by the ability to resume normal activities without pain. 

The iliotibial band is a band of tissue that runs along the outside (lat
eral) edge of the leg and anchors to the knee. If the band becomes tight, it 
will produce pain along the outside edge of the knee and in the outer 
aspect of the thigh. Although they most commonly occur in joggers, ili
otibial bands may occur in children who are active in sports. Typical find
ings are chronic pain along the thigh and the outer edge of the knee. The 
pain comes on with running, but only after an extended period. It is often 
aggravated by climbing stairs, in contrast to chondromalacia patella, which 
is made worse by going downstairs. A program of proper stretching and 
leg-strengthening exercises is often sufficient to correct this problem. 

Plicae are folds of synovial tissue that may be seen in the knee on 
MRI. They are a normal finding and not usually a cause of pain. If a child 
has vague unexplained knee pains and a plica is noted on MRI, orthope
dists may suggest arthroscopic surgery. However, there is a good chance 
that the plica is not the cause of the pain. Proper treatment of children 
with plicae centers on excluding other causes of the pain. Once that has 
been done, most children are advised to avoid the activities causing pain. 
If the pain persists despite these measures or the activity cannot be rea
sonably avoided, the family may wish to consider surgery. Since early 
arthritis is accompanied by thickening of the synovium, it is not rare for 
a child with arthritis to be misdiagnosed as having plicae. 

The menisci are button-shaped cartilage shock absorbers found on top 
of the tibia that absorb the downward pressure from the femur during 
activities. Meniscal tears are typically acute injuries when the foot is fixed 
in position and the leg twists excessively, compressing the meniscus. 
Meniscal injuries during sports activity often are associated with damage 
to the cruciate ligaments and dramatic pain and swelling. These injuries 
are promptly brought to medical attention and diagnosed. Chronic knee 
pain due to meniscal injury usually is the result of a fall or twisted knee 
that initially responded to rest. These are less severe injuries that may 
not have come to immediate medical attention. Children with these inju
ries often report a grinding sensation or a sudden catching feeling deep 
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in the knee. (This is not the same as the grinding or catching under the 
kneecap that is felt in patellofemoral syndromes.) If the cruciate liga
ments have been injured, there will also be instability of the knee. Insta
bility of the knee often results in complaints of the knee suddenly giving 
out or locking. These symptoms always necessitate a thorough orthope
dic evaluation and may require an MRI to properly evaluate the internal 
structure of the knee. 

True meniscal tears and cruciate ligament tears often require surgical 
intervention. Partial tears may be treated conservatively or operatively, 
depending on their severity. When MRI testing first became routinely 
available, some children were found to have irregularities in the menis
cus that did not extend to the surface. The explanation for these MRI 
findings remains controversial, but most authorities agree that surgery 
is not indicated. 

L O W E R  L E G  P  A I N  

There are relatively few conditions that cause pain in the bone itself. The 
two primary bones in the lower leg are the tibia (shinbone), which pro
vides the bulk of the support, and the fibula (a small thin bone running 
alongside the tibia). Overuse may result in stress fractures in either of 
these bones. These stress fractures result in chronic pain that recurs when
ever the child attempts to resume active physical activity. Infections and 
tumors can also occur in these bones. Since these conditions most often 
are easily detected by X rays, routine X rays should be obtained when
ever a child has persistent complaints. 

Shin splints are a common complaint of children who are doing a lot 
of running. They typically occur in children who are trying to do too 
much too fast. Often the problem disappears with additional condition
ing. Children with continuing pain in the shin area (tibia) should be evalu
ated with X rays to be sure there is not a more serious problem (stress 
fractures, infections, etc.). Arch supports and orthotics may be helpful in 
chronic cases. 

Chronic compartment syndrome may be a cause of pain in the calf 
that recurs whenever the child is very active in sports. These children 
often feel well but complain of pain in the calf region after playing on the 
field for a significant period. The pain disappears with rest but recurs 
with activity. Often these children complain of tenderness when the calf 
is squeezed. Typically, the problem is one-sided and occurs in the domi
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nant leg (i.e., the right if the child is right-handed). If the problem does 
not resolve with a period of rest, surgery may be required. The pain re
sults from enlargement of the muscles with exercise to the point that 
they are constricted by the surrounding tissues. 

Blount’s disease is a condition in which the growth plate of the tibia 
becomes damaged along its inner aspect. This damage results in unbal
anced growth. The outside edge grows more than the inside edge, re
sulting in a curvature at the knee (“bow legs,” or genu varum). This 
condition seems to occur more often in children who are heavy and may 
be related to the stress this places on the growing bone. The diagnosis 
can usually be made on a routine X ray. Surgery may be necessary to 
correct the condition. (See the section on knee pain in Chapter 3.) 

A N K L E  P  A I N  

The ankle is particularly vulnerable in growing children. Missteps and 
falls that place excessive force on the ankle joint are common injuries. 
Most ankle sprains are easily recognized and treated. More severe inju
ries should be evaluated by a physician to determine whether X rays are 
necessary to exclude the possibility of a fracture. This is especially true if 
there is evidence of bruising. Chronic or recurrent ankle injuries require 
careful medical evaluation. Some of these are due to partial tears of the 
ligaments that support the ankle. Others may be due to damage to the 
growth plates of the bones. 

A child with recurrent ankle pain without obvious injury should be 
investigated fully. Some children with recurrent ankle sprains in fact have 
inflamed tendons from arthritis. Children with enthesitis-associated ar
thritis may have marked tendon swelling and tenderness, especially 
around the ankle. On careful examination, many of these children have 
tendon inflammation (enthesitis) around multiple joints that has been 
overlooked. With appropriate diagnosis and treatment, they are often 
able to resume full activity. 

F O O T  P  A I N  

There are many bones and joints in the foot. All are subjected to substan
tial stress with normal walking and running that is greatly increased by 
competitive athletic activities. Because the foot is heavily reinforced me
chanically and typically protected by shoes, acute injuries are relatively 
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uncommon. When they do occur, they usually are the result of obvious 
direct trauma (i.e., someone stepped on the foot or something fell on it). 
Chronic foot pain may result from a variety of conditions. 

The most common serious cause of chronic foot pain in athletes is a 
stress fracture of the metatarsals. These are overuse injuries found in 
many different sports, ranging from football and soccer to dance and 
gymnastics. These cause severe local pain, often over the lateral aspect 
of the foot. They are typically treated with casting and rest. Although the 
initial X ray may not show the fracture, follow-up X rays should demon
strate healing bone to confirm the diagnosis. 

Mild mechanical foot pain with activities is quite common. Many 
children are found to have flat feet, and their pain is attributed to this 
finding. However, “flexible” flat feet are a common normal variation and 
not thought to be a cause of significant foot pain. Some children obtain 
relief from the use of pads and other shoe inserts. A physician should 
evaluate all children with chronic foot pain. Although relatively uncom
mon, there are more serious causes of flat feet that do require surgical 
correction. (See Chapter 3.) 

Tarsal coalition is a condition in which there is fusion of two of the 
tarsal bones. This condition may cause frequent foot pain, ankle sprains, 
and other foot discomfort. Although the condition has its onset early in 
life, many children become symptomatic only in the teenage years. This 
is also a time when children may become symptomatic with enthesitis
associated arthritis (see Chapter 9 for a full discussion). Children with 
chronic foot or ankle pains should be carefully evaluated for this condi
tion. Tarsal coalition should be easily recognized on CT scan. 

Heel pain is another symptom that can have multiple causes. Children 
with enthesitis-associated arthritis often have heel pain that has been unsuccess-
fully treated as a sports injury. A proper history and careful physical ex
amination of the entire child are the keys to making the proper diagnosis. 
Many children with heel pain are given the diagnosis of Sever’s disease. 
Sever’s disease may be clinically diagnosed in children with pain at the 
sides of the heel but not at the base of the heel. X-ray diagnosis of Sever’s 
disease on the basis of darkening of the growth plate at the back of the 
foot (calcaneal apophysis) is unreliable. Many children without heel pain 
have identical findings. (See Chapter 3.) 
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Why Do Childr  en Get 

Rheumatic  Disease? 


One of the questions parents ask me as they come to grips with their child’s 
diagnosis of rheumatic disease is: “Why did this happen?” Medical re
search has made great strides over the past fifty years, but we still can’t 
really answer this question. It is frustrating to think that all of that time 
and effort has not given us the answers. The following paragraphs detail 
some of my own thoughts. Some of it is proven. Some of it is conjecture. 

Most of the rheumatic diseases clearly occur with increased frequency 
in relatives of people with the diseases, not so much that a mother needs 
to be concerned that her child will have the disease, but enough that 
investigators have to notice. Fill a football stadium with 100,000 random 
children, and the rheumatic diseases are rare. Fill that same football sta
dium with 100,000 children who have relatives with rheumatic disease, 
and children with rheumatic disease would be ten or twenty times as 
common. So there must be a genetic contribution. 

Since it is not good for your health to have rheumatic disease, why 
don’t genes that contribute to them go away over time? Imagine, if you will, a 
bank of ten switches that regulate the power to your town. Each switch 
provides 10 percent of maximum power. If all the switches are turned 
off, nothing works. One switch on helps, but two or three switches turned 
on are better. Everything works very well if five or six switches are turned 
on. However, maximum power is too much and things will start to over
heat or short out if seven switches are turned on, especially if there is a 
thunderstorm. Eight switches on causes many more problems if it is too 
hot or too cold or there are storms. Things always go wrong if nine or ten 
switches are on. Now imagine if the number of switches that are turned 
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on for any given town is controlled by rolling dice. Most towns will do 
fine. Some towns will have problems only in special situations, such as 
thunderstorms. However, a few towns will have trouble all the time. But 
since each switch is independently controlled and you need to have some 
turned on or there is no power, everyone has to take the chance that too 
many switches might be turned on. 

Now think about the same story and imagine that instead of power switches 
we are discussing genes that regulate the ability to fight infection. You are born 
with them either on or off. If you are born with none turned on, you are very 
likely to get an infection and die. Too many turned on and you get a rheumatic 
disease if the wrong things happen. Most people end up in the middle and do 
fine. You can’t get rid of the switches because you never know which ones will be 
turned on in any given child at birth. 

How does the body’s ability to fight infection relate to autoimmune 
disease? Rheumatic diseases appear to be the result of the immune sys
tem causing damage to normal tissues as if there was an infection. Does 
this mean the immune system is too strong or too weak? Imagine that 
your work requires you to go into a bar in a tough part of town. You 
were selected for this job because you are big and strong. If someone 
starts a fight, you will win, but if the person who attacks you is also big, 
there may be damage to the bar and some of the innocent patrons might 
be injured. That wasn’t because you wanted to hurt them. The damage 
to the other patron is “bystander damage”—an inadvertent side effect of 
what you had to do to protect yourself. So a strong immune system can 
cause unintended damage. 

If someone is weak and h e has to go into a tough bar, he is in big 
trouble. Either h e will be quickly done away with or h e will carry a shot
gun for backup. If someone picks on him and he starts firing the shotgun, 
lots of people will get hurt and lots of furniture will be damaged. Again, a 
lot of bystander damage. People with weak immune systems who survive 
do so because the immune system “overreacts” to any threat. 

There is scientific evidence that this crude bar story is actually a good 
framework for understanding how autoimmune diseases come about. 
From the immune system’s point of view, there are all sorts of bad guys 
out there. We need a strong immune system, but not too strong. That’s 
why the drugs we use for serious cases of rheumatic disease are immu
nosuppressive drugs. Survival depends on maintaining the delicate bal
ance between overreacting to an infectious agent and not reacting 
adequately to protect yourself from the infection. 
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Juveni le  Arthrit is 

Juvenile Rheumatoid Arthritis (JRA), 

Juvenile Chronic Arthritis (JCA), 
Juvenile Idiopathic Arthritis (JIA) 

T H I N G S  Y O U  N E E D  T  O  K N O W  

Two important points always must be remembered whenever consider
ing the diagnosis of juvenile arthritis. First, fever and rash should not be 
present except in children with systemic onset arthritis. If a child with arthri
tis has fever or a rash, an extensive effort must be made to exclude infec
tious causes. Fever and rash may be present in Lyme disease, reactive 
arthritis, and a variety of other diseases that are not juvenile arthritis. 

Second, it is important to differentiate between arthritis with painful swollen 
joints and bone pain. Children are sometimes thought to have arthritis be
cause they hurt all over. As a general observation, children with arthritis do 
not cry in pain when you are not touching them or not touching an inflamed 
joint. This level of distress usually indicates a fracture, an infection, or a 
malignancy (leukemia, lymphoma, neuroblastoma, among others). 

N O M E N C L A  T U R E  

Names may not seem very important, and indeed in many ways they are 
not. It does not matter what you call a disease. It’s still the same disease. 
You really don’t care what I call your child’s illness, as long as I “fix it.” 
However, having the correct name for a disease is very important when 
you are trying to learn more about it or when two doctors are trying to 
discuss the care and treatment of a child (see the case history below). While 
most of the orthopedic conditions are well defined and only occasionally 
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have more than one name for the same condition, the nomenclature of 
the rheumatic diseases of childhood is less clear. 

According to the criteria of the American College of Rheumatology, ju
venile rheumatoid arthritis (JRA) is the proper diagnosis for any child with 
the onset of arthritis before sixteen years of age if the arthritis lasts at least 
six weeks in more than one joint or three months in a single joint, without 
other explanation. Thus, every child with chronic arthritis has JRA. However, it 
is very clear that not every child with arthritis has the same condition. Imagine if 
you went to a rheumatologist specializing in adults and told him that ev
ery adult with arthritis lasting at least six weeks in more than one joint or 
more than three months in a single joint had rheumatoid arthritis. The 
adult rheumatologist would tell you that you were poorly informed. There 
are more than fifty causes of chronic arthritis in adults, only one of which 
is rheumatoid arthritis. Nothing magic happens at age seventeen. There 
are probably just as many different causes of arthritis in childhood. How
ever, we haven’t worked out the details because everyone is used to lump
ing all children with arthritis together as having JRA. This has resulted in 
a lot of confusion and misinformation. 

Children with JRA are traditionally divided into three major groups: 
pauciarticular onset (less than five joints involved during the first six 
months), polyarticular onset (five or more joints involved during the 
first six months), and systemic onset (daily spiking fevers and rash; the 
number of joints does not matter). This system of nomenclature is unsatis-
factory because a little girl with a swollen knee and inflamed eyes does not have 
the same disease as a teenage boy with a swollen knee and ankle pain. It is im
portant to recognize that they do not have the same disease because they 
have a different prognosis (probable outcome in the future), different re-
sponses to medication (the best medicine for the little girl is unlikely to be 
the best medicine for the boy, and vice versa), and most likely a different 
cause. Yet both fit the official criteria for pauciarticular JRA. This is very 
troublesome when doctors study whether or not a medicine is effective. 
It may work for the little girl but not the teenage boy. If both are grouped 
together in a study as cases of pauciarticular JRA, the study may con
clude that a drug does not work because it did not make enough people 
better. However, if the study had been done only with little girls, the 
doctors might have found the drug worked very well. 

I would like to describe a common fruit. It begins green, and while 
some remain so, many varieties turn red or yellow in color as they 
ripen. It has a prominent stem, is somewhat juicy, and has an obvious 
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core with seeds that people normally discard. Some eat this fruit with 
the skin on, while others prefer to peel and section it before eating. 
This sounds like a clear description of an apple, and we are all famil
iar with apples. However, this would also describe a pear. To those of 
us who are familiar with these fruits, the distinction is obvious when 
we have one in our hand. However, for someone unfamiliar with these 
fruits, this description could easily lead to misidentification of a pear 
as an apple, or vice versa. Imagine attempting to follow an apple pie 
recipe using pears or a constantly varying mixture of apples and pears. 
Not only would you never get the expected results, but if you had a 
constantly varying mixture you would never get the same results twice. 
Now imagine the confusion that happens when doctors think all chil
dren with arthritis have the same disease and should be treated the 
same way. 

C L A S S I F I C A  T I O N  

Arthritis is defined as pain, swelling, or limitation of motion in a joint. 
The official definition of JRA is any arthritis starting before sixteen years 
of age that persists as above without other explanation. (The persistence 
is important because many viral and bacterial illnesses can cause arthri
tis that lasts only a few weeks; see section on reactive arthritis below). 
The arthritis may not necessarily have been noticed by a doctor for the 
six weeks or three months prior; there simply has to be convincing evi
dence that it has been present for at least that long. 

Most children with arthritis do not have a disease that is in any way related 
to the rheumatoid arthritis seen in adults. To reflect this difference, it has 
been proposed that the terms juvenile chronic arthritis (JCA) or juvenile 
idiopathic arthritis (JIA) replace JRA. However, children suffer from many 
different forms of arthritis with many different causes and courses. It 
must be clearly recognized that these names refer not to a single disease but to a 
variety of diseases that share arthritis as a prominent symptom. To minimize 
confusion, I use the following nomenclature in this text. Juvenile arthri-
tis (JA) will refer to “idiopathic” inflammation of the joints in a child. 
(Idiopathic simply means unexplained, as opposed to inflammation caused 
by an infection or other obvious cause.) I use this term as JRA was origi
nally used, that is, to refer to all children with unexplained arthritis be
ginning before the age of sixteen, with the requirement that the arthritis 
is present for an extended period, as described above. JA does not refer to 
a single disease with a single cause. JA is not a disease at all; it is a group of signs 
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and symptoms with many different causes and outcomes. Thus, to say that a 
child has juvenile arthritis is no more meaningful than to say a child has 
a broken bone. Much depends on which bone and how badly it is bro
ken. In JA, much depends on the type of JA and how severe it is. 

In our efforts to distinguish the different types of JA, a number of 
subgroups have been proposed. None of these is truly definitive and 
there may well be several distinct diseases within each of the subgroups. 
I indicate the generally accepted subgroups in each section, but I also 
make distinctions based on my personal experience. Three important 
points must be remembered. First, unless we attempt to identify and 
investigate subgroups, we will never advance our current knowledge. 
In the end, some of the subgroups may need to be divided further, while 
others may be incorporated into the larger group. Second, if we insist on 
lumping groups together until someone has proven they are different, 
we risk attempting to make apple pie with varying combinations of apples 
and pears, and wondering why our results are inconsistent. Virtually 
every published article on the treatment of JRA suffers from this fault. 
Third, while it may be possible to memorize the entire American Kennel 
Club classification of breeds of dogs, there will still be dogs that are mixed 
breeds and do not fit any classification. We are dealing with biologic 
phenomena occurring in nature, not a predetermined system. Diseases do 
not read or write textbooks and are not bound by what is written in them. 

P  A U C I A R  T I C U L A R  O N S E T  J U V E N I L E  A R  T H R I T I S  

The first key distinction made by physicians evaluating children with 
arthritis is between children with arthritis in a few joints (pauci- or 
oligoarticular onset JA) and children with arthritis in many joints (poly
articular onset JA). As originally defined, this categorization refers to the 
number of joints involved during the first six months of illness. Thus, a 
child who originally has only one joint involved but develops arthritis in 
four more joints during the next three months has polyarticular onset 
disease. But a child who originally has only one joint involved and slowly 
develops more joint involvement, but not until eight months later, still 
has pauciarticular onset disease. 

The distinction between pauciarticular onset and polyarticular onset 
JA is made only on the basis of the number of joints involved six months 
after onset. This is both confusing and of limited utility. After all, who 
knows exactly when the arthritis started and can accurately date the six 
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months? However, the classification persists because it is generally use
ful. The flaws are easily dealt with by recognizing that children with in-
volvement of the small joints of the hands and feet, with or without involvement 
of the large joints, have a different prognosis (and probably different disease) 
than children with only large joint involvement. Since there are not that many 
large joints (JA tends to spare the hips at the beginning), children with 
only large joint involvement typically have pauciarticular onset JA. In 
contrast, involvement of the fingers or toes rapidly becomes polyarticu
lar. Further, even if children have only one finger involved (two or three joints), 
they have an entirely different prognosis (and different disease) from children 
with two or three large joints involved. Understanding this flaw in the no
menclature makes it clear why a child who had pauciarticular onset JA 
may have disease that does not behave like the textbook or pamphlet 
said it would. The proper classification should be onset with only large 
joints versus onset with small joints involved, with or without large joints. 

Pauciarticular onset arthritis may take a variety of different forms. 
This is most often a disease of young girls and some boys that starts 
between one and seven years of age. (Older children with disease only 
in large joints often have a spondyloarthropathy. This is a completely 
different group of diseases with different outcomes and different best 
therapies. Thus, they are discussed separately in Chapter 9. Children 
with involvement of fingers or toes [dactylitis] also must be considered 
separately, even if there are fewer than five joints involved during the 
first six months of disease.) 

In the most typical cases of pauciarticular disease, there is a single 
swollen knee. Frequently, there is no history of pain and the parents have 
been unaware of the problem until a friend or relative pointed out the 
swollen joint. When asked, the parents cannot tell you when the prob
lem began. There may be awareness that the child walks funny when he 
or she first gets up, but because he or she walks normally after a little 
while, the parents often think he or she “just sleeps on it funny.” Some 
physicians have referred to this as “painless JRA” because the child does 
not complain. However, if you squeeze the joint or attempt to range it 
fully, it is painful. The child is not complaining because the child does 
not recognize that this is not the way it is supposed to be. 

Children with the acute onset of a painful swollen knee should not be consid-
ered as having pauciarticular JA. Among the conditions that may cause the 
acute onset of a painful swollen knee are infections (including Lyme dis
ease), reactive arthritis, foreign body synovitis, and injuries. On rare oc
casions a child with a chronic swollen knee (i.e., pauciarticular arthritis) 
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that has gone unnoticed will be brought to the doctor complaining of 
acute pain in conjunction with an infection. The chronically swollen knee 
was noticed only with the increased problems brought on by the infec
tion. This can be recognized by careful history and physical examina
tion. Frequently, bony overgrowth is present. This is a clear indication 
that the disease has been going on for a prolonged period, since bony 
overgrowth takes months to develop. 

Children who begin with pain in the hip also should not be considered 
as having pauciarticular JA. Although polyarticular arthritis and systemic 
onset arthritis may ultimately involve the hip, it is never the first joint 
involved and the hip is never involved in pauciarticular arthritis. I have 
seen cases of toxic synovitis, Lyme disease, osteoid osteoma, occult frac
tures, and tumors misdiagnosed as juvenile arthritis starting in the hip. 
Spondyloarthropathies may start in the hip, but these are most often in 
children over the age of ten years. Any young child with hip pain must be 
thoroughly investigated and an explanation other than pauciarticular on
set arthritis should be found. (There are exceptions to every “rule,” but never 
accept the idea that you are the exception without very careful evaluation.) 

Laboratory findings in children with pauciarticular onset disease are 
usually entirely normal. They should have a normal complete blood count 
(CBC), normal metabolic panel, and normal sedimentation rate. Rheu
matoid factor (RF) should be negative, but antinuclear antibody (ANA) 
may be present (see Chapter 24 for a full discussion of these tests). Mild 
abnormalities of the CBC and erythrocyte sedimentation rate (ESR) are 
common. But children with significant laboratory abnormalities during 
the first six months of treatment should be regarded with suspicion. 

During the first six months of disease, children with “true” pauciarticular 
disease should not have a hemoglobin level below 11 gm/dl without ex
planation or a sedimentation rate greater than 40 mm/hr. Those who do 
are more likely to have further arthritis in the future. Other findings that 
increase the risk of continuing or recurrent arthritis are immunoglobulin 
A (IgA) deficiency or presence of the genetic marker HLA B27. A family 
history of psoriasis or inflammatory bowel disease also increases the risk 
of further arthritis. It is most likely that these children do not have the 
same disease as the “true” pauciarticular onset children. The prognosis 
for children with well-defined pauciarticular onset disease is good. This 
is the form of JA responsible for the myth that “most children grow out 
of it.” Children who do not do well with pauciarticular onset disease are 
usually recognized by the exclusions I indicated above. 
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Complications 

There are two well-known complications of typical pauciarticular onset 
disease that must be watched for. These are limb length discrepancy (one 
leg grows longer than the other) and eye inflammation. Limb length dis
crepancy in children with pauciarticular arthritis is most often seen if the 
inflammation is in one knee and is not brought under control quickly. 
The inflamed knee develops increased blood flow as a result of media
tors produced by the inflamed synovium. This increased blood flow 
brings more nutrients to the bones around the knee and they will grow 
more rapidly, causing the leg to be longer on that side. (This is just as if 
you were growing carrots and gave one row of carrots more water and 
fertilizer.) Thus, the arthritic leg will actually grow longer. This is not al
ways easy to see, but it is easy to detect by properly measuring the leg. 
This is best accomplished by doing a special radiograph called a scano-
gram. This is simply an X ray in which a ruler that can be seen on the X ray 
is included so the bones can be directly measured. 

Just by watching a child walk, one may not be aware of a difference in 
leg length. This is because children with arthritis in the knee often de
velop a flexion contracture that makes the leg appear shorter. A flexion 
contracture of the knee is a shortening of the tendons around the knee 
that prevents the knee from moving into a fully straight position. The 
flexion contracture comes from holding an inflamed knee in a bent posi
tion. Children do this because bending the knee decreases the pressure 
in the inflamed joint and it hurts less. Unfortunately, at the same time, 
the pain is causing the muscles around the knee to spasm (they are try
ing to protect the joint). As a result of prolonged muscle spasm, the ten
dons around the knee become tight. Unless the child is receiving 
anti-inflammatory medications and doing physical therapy to prevent 
the problem, it becomes impossible to completely straighten out the leg 
(this is the definition of a contracture). 

As the inflammation improves with treatment, the physician and thera
pists may become concerned that the flexion contracture is not resolving 
as expected. However, if a child has developed a leg length discrepancy, 
the child will need to continue to hold the longer leg bent in order to keep 
both legs functionally the same length when walking. This can be cor
rected by putting a lift in the shoe on the normal (but shorter) side. Many 
parents don’t like to put a lift in their children’s shoes. However, failure to 
properly correct the situation makes it difficult to correct the flexion con
tracture and may lead to hip damage in later life. Occasionally, children 
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Testing for a knee flexion contracture 
If you as a parent are concerned that your child may have a knee flexion 
contracture, you can easily evaluate this by having your child sit on the 
floor. A normal child can put his or her knee flat on the floor so that you 
cannot even slip a piece of paper underneath it. If you can see a space 
under the knee or slip your fingers under it, there is a flexion contracture 
(see Fig. 15). 

with involvement of the elbow may develop a discrepancy in the length 
of the arms or a flexion contracture at the elbow. In these children it is 
noticed when they cannot fully extend the elbow. 

When evaluating a child with pauciarticular onset disease for joint 
swelling or a limb length discrepancy, you may be fooled by the fact that 
in addition to the leg growing longer, the knee (distal femur and proxi
mal tibia) will also grow larger in diameter. When the arthritic leg is 
compared with the normal side, muscle atrophy will make the situation 
look even worse. Just as children with arthritis develop flexion 
contractures if they do not get physical therapy, they also develop muscle 
atrophy. Although the muscles initially spasm to protect the joint, over 
time the child is not using the leg that hurts and the muscles atrophy 
(grow smaller). Any child with muscle atrophy or flexion contractures 
will benefit from physical therapy. 

F I G  15.  You should not be able to slip your hand under the child’s leg when 
he or she is lying flat on the bed. 
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When both muscle atrophy and bony overgrowth are present, the knee 
appears even larger than it actually is. You need to examine the knee 
carefully to differentiate between bony overgrowth and continued swell
ing. Bony overgrowth makes the knee look bigger, but excessive joint 
fluid is not present. This does not require a change in medication. If the 
knee is swollen because of extra joint fluid, then it does need to be treated. 
Sometimes a knee with bony overgrowth becomes inflamed and there is 
extra joint fluid, as well. The key to preventing muscle atrophy, limb 
length discrepancies, and flexion contractures is to bring the inflamma
tion under control quickly. Once these problems have developed, the 
child should be given extensive physical therapy to correct the weak
ness and contracture as quickly as possible. Leg length discrepancy may 
not persist if the inflammation is brought under rapid control. If the leg 
length discrepancy does persist, it should be corrected as the child nears 
adult height (see below). 

Eye involvement is the other significant complication of pauciarticular 
JA. Although the explanation has never been determined, the presence 
of a positive ANA is strongly correlated with the risk of eye disease (see 
Chapter 8). Children with pauciarticular onset 
disease who are ANA-positive are much more likely 
to have eye disease than those who are ANA-nega-
tive. The eye disease takes the form of inflam
matory cells in the anterior chamber of the 
eye. This may be referred to as uveitis or iri
docyclitis. The inflammation can lead to dam
age to the iris with scarring and irregularity 
of the pupil. These scars are called synechiae 
(see Fig. 16). Because the eye disease is usually 
painless and may go unnoticed for a long period, F I G  16.  Synechia in the eye of 
it is recommended that an ophthalmologist screen a child with uveitis. 
such children every three months. ANA-negative 
children should be screened every six months. Although the risk of eye 
involvement is lower in ANA-negative children and in children with 
polyarticular onset disease, it may still occur. For more information, see 
Chapter 8. 

On occasion I see children who were diagnosed with pauciarticular 
onset disease many years before who now have stiff necks. It is well rec
ognized that children with polyarticular onset disease may develop cer
vical fusion over time that causes a stiff neck. Often there is no real 
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complaint from the child, and the finding is noted only on X rays. Usu
ally at the time I see these children, it is because they have developed 
more arthritis. It is unclear whether cervical fusion is a complication of 
“true” pauciarticular onset arthritis or whether these are children who 
should have been characterized as polyarticular initially. 

Medical treatment 

Treatment for pauciarticular onset arthritis usually consists of nonsteroi
dal anti-inflammatory drugs (NSAIDs). These drugs are discussed in de
tail in Chapter 22. Since this is primarily a disease of young children, 
medications that are available in liquid form are preferred. Ibuprofen and 
naproxen preparations are widely available in liquid form. Indomethacin 
is also available in liquid form but has a greater frequency of side effects 
and should be reserved for difficult cases. Rofecoxib is a selective COX 2 
inhibitor (see Chapter 22) that is also available in liquid form. Nabumetone 
comes only in pill form but dissolves easily in warm water and can be 
drunk by children who do not know how to swallow pills. 

I often use diclofenac for children with pauciarticular onset disease 
that does not respond adequately to the readily available liquid medica
tions. Although it is not stocked in liquid form, a compounding pharma
cist can easily provide liquid diclofenac. This will cost extra, but a 
compounding pharmacist will also prepare the medication in your choice 
of flavors. Not having to struggle with a child to get him or her to take 
medication is a major benefit. Naproxen, nabumetone, and diclofenac 
also have the advantage of being given less frequently than ibuprofen. 

For children who meet my definition of pauciarticular arthritis, it is 
rare for additional medications to be necessary. Corticosteroids (pred
nisone), methotrexate, cyclosporine, and other immunosuppressive drugs 
should not be needed (remember, there are exceptions to virtually every 
rule, but they are rare). Occasionally, there are children who have persis
tent swelling of one or two joints despite an adequate trial of NSAIDs. 
This is the point at which it is reasonable to consider intra-articular (di
rectly into the joint) injection of corticosteroids. 

Intra-articular corticosteroids rarely have side effects and often pro
vide rapid and dramatic relief (see Chapter 22). Unfortunately, it is im
possible to predict who will respond and for how long. However, the 
majority of children get a good response for months, if not longer. Some 
physicians will inject multiple inflamed joints in an effort to avoid in
creasing the medications. I will consider injecting two joints, but if more 
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than two joints are persistently inflamed, I prefer to alter the medication 
rather than subject the child to multiple injections. 

If only one joint is to be injected, the majority of children can be easily 
talked through the procedure without requiring anesthesia and without 
undue distress. If multiple joints are to be injected, anesthesia may be 
necessary. Most pediatric rheumatologists believe that appropriate use 
of intra-articular corticosteroids will decrease the frequency of leg length 
discrepancy by bringing resistant inflammation under control more rap
idly. Intra-articular corticosteroids in conjunction with night splints or 
serial casting (see the Glossary) and physical therapy often make it easier 
to correct flexion contractures. Physical therapy is a valuable adjunct for 
children with arthritis. In children with pauciarticular onset disease, 
physical therapy can help to rebuild lost strength and to correct or to 
prevent flexion contractures. In many cases, children with flexion 
contractures will benefit from night-resting splints or serial casting with
out intra-articular injections. 

Surgery 

Surgical therapy for “true” pauciarticular onset arthritis is rarely neces
sary. Surgical therapy may be required to correct leg length discrepancy. 
Fortunately, this is a minor procedure. Most small children who develop 
leg length discrepancies as a result of pauciarticular onset arthritis will 
self-correct with growth and remodeling over time. However, the arthri
tis must be under good control for this to happen. 

In children who reach the age of ten with a significant persisting leg 
length discrepancy, an orthopedic appointment should be scheduled. 
With the special X rays called scanograms and an X ray called a “wrist 
for bone age,” the orthopedist can predict the amount of future bone 
growth using standard tables. In general, they will not intervene unless 
they expect a leg length difference of greater than one inch. If it is likely 
that there will be a significant difference, the orthopedist will monitor 
the child to determine how long it will take the short leg to catch up to 
the long one. The child is then taken to the operating room and under 
anesthesia a small incision is made and a staple placed in the growth 
plate (distal epiphysis) of the leg that is too long. This signals the bone to 
stop growing. Now the bone that is too long has stopped, and the one 
that is too short keeps growing. If the child follows the predictions in the 
table, there will be no or only a slight difference in the length of the legs 
once full size is attained. 
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There are two other situations in which surgery is considered for chil
dren with pauciarticular onset arthritis. If a very severe flexion contrac
ture has developed and it cannot be corrected with physical therapy and 
intra-articular corticosteroids, the orthopedist may consider doing ten
don releases. This is virtually never necessary for children who have re
ceived appropriate care early in the course of their disease, but nonetheless 
may be needed. In addition, there are exceptional cases of children with 
chronic active synovitis unresponsive to multiple medications or intra-
articular corticosteroids. These children probably do not have “true” 
pauciarticular onset arthritis. It may be necessary for the surgeon to ex
plore the joint to determine what is going on, to remove some of the 
excess tissue (this is called doing a synovectomy), and to obtain appro
priate tissue for examination by the pathologist (a biopsy) to exclude 
other diseases such as plant thorn synovitis (see Chapter 3). 

Prognosis 

The prognosis for the typical child with “true” pauciarticular arthritis is 
very good. Most children respond as expected to therapy and are well 
within a few months. My normal standard is to treat a child until there 
has been no evidence of active disease for six months. This often means 
nine months to a year of treatment. At that point, I will discontinue the 
NSAIDs and watch carefully. Most of the children (about 80%) will re
main well without medication. In a few children, the disease will flare 
up shortly after stopping medication, and a few more children will de
velop new episodes of arthritis over the next few years. The explanation 
for this is unclear. 

When pauciarticular onset arthritis flares up in a child, he or she should 
be carefully reinvestigated to exclude other problems. Children with a 
well-documented history of JA may nonetheless develop Lyme disease, 
bone infections, or other problems that at first look like a recurrence of 
the JA. If other problems have been excluded, but the child does not 
respond quickly to reintroducing NSAIDs, they probably did not have 
“true” pauciarticular onset arthritis. This is true even though they ful
filled all of the initial criteria. Children who do not fulfill my definition 
of “true” pauciarticular arthritis are less likely to recover completely in 
six months and much more likely to flare when the medication is discon
tinued (see the next section). 

There is no reason to expect that children with “true” pauciarticular 
onset disease will not be able to carry out fully functional lives in every 
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way. There is nothing about pauciarticular onset disease that should limit 
their ability to play sports, have families, or participate in all other nor
mal activities. The prognosis for children with significant eye disease 
will depend on their ultimate visual status. This is best discussed with 
the treating ophthalmologist (see Chapter 8). It should be noted that it is 
rare for children with pauciarticular arthritis to develop new eye disease 
after ten years of age. 

Children who do not have “true” pauciarticular arthritis may ulti
mately be recognized as having several different diseases. As previously 
indicated, any child with a hemoglobin level below 11.0 gm/dl, an ESR 
greater than 40 mm/hr, IgA deficiency, HLA B27, a family history of pso
riasis, or a family history of inflammatory bowel disease should not be 
considered as having pauciarticular arthritis. Many will develop arthri
tis in additional joints before six months and fulfill criteria for polyarticu
lar onset disease. However, the parents may have been given false 
expectations at the beginning. It is common for me to see children for a 
second opinion because the parents were told that the child had 
pauciarticular onset disease and would grow out of it. A few months 
later the disease is spreading and their physician is recommending ag
gressive therapy. The family looks at the possible side effects and says, 
“Why should we take these risks if our child is going to grow out of 
this?” If the physician had recognized that the child was at increased 
risk, this situation could have been avoided. 

Not all children who fulfill the criteria for increased risk do poorly. 
Many children who fulfill these criteria do just as well as the children 
with “true” pauciarticular onset disease. However, the percentage of 
children who have continuing problems is higher. If the parents and 
physicians are aware of the increased risk, they will not be lulled by false 
expectations. They will know to monitor the child more carefully and 
recognize that for these children it is appropriate to intervene more ag
gressively to prevent additional damage. They should be treated like 
children with polyarticular onset disease (see next section). 

P O L  YA  R  T I C U L A R  O N S E T  J U V E N I L E  A R  T H R I T I S  

Polyarticular onset disease is defined as arthritis involving more than 
four joints during the first six months of disease, without other explana
tion. In my opinion, any involvement of small joints indicates polyarticu
lar type disease even if initially there are fewer than five joints involved. 
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Polyarticular onset disease may occur in any age group but is found more 
often in girls than in boys. This is a very heterogeneous group of dis
eases. There are two major peaks in the age at onset of disease; young 
children with the onset of disease between eighteen months and eight 
years of age and teenagers with the onset of disease after eleven years of 
age. Some children start with only one or two arthritic joints, with the 
arthritis slowly spreading to other joints, while other children rapidly 
develop arthritis of multiple joints. 

Most pediatric rheumatologists make distinctions based on the pres
ence or absence of rheumatoid factor (it is normally absent). These chil
dren may also be subcategorized according to whether the disease is 
symmetric (both elbows or both knees, etc.) or asymmetric (only one 
elbow or one knee, but there still must be more than four joints involved, 
according to the official nomenclature). Children with tendon insertion 
inflammation (enthesitis), a family history of psoriasis, a family history 
of inflammatory bowel disease, or the presence of HLA B27 are included 
in this group by some physicians but are excluded by others. I exclude 
children with these findings because I believe most of them have 
spondyloarthropathies that behave differently (see Chapter 9). Even when 
all the children with these findings are excluded, the remaining children 
are a diverse group and most likely have several different diseases. 

Laboratory findings in children with polyarticular onset arthritis are 
highly variable. Some have entirely normal laboratory tests, while oth
ers have elevated ESR and low hemoglobin. A small percentage of chil
dren with polyarticular onset are rheumatoid factor (RF)-positive and 
should be considered as having an early onset of adult-type rheumatoid 
arthritis. However, RF may be found in a number of other conditions 
(see Chapter 24) and should not be relied on to establish this diagnosis. 
A positive test for rheumatoid factor (RF) in a child less than ten years of age is 
far more likely a false positive result or an indication of another illness than a 
sign of early-onset RF-positive polyarticular arthritis. The test for ANA may 
also be positive in children with polyarticular onset disease. Although 
their risk of eye disease is lower than that of ANA-positive children with 
pauciarticular onset disease, ANA-positive children with polyarticular 
disease also have an increased risk of uveitis and should be sent to the 
ophthalmologist for screening examinations every three months. 

Several diseases need to be distinguished from polyarticular onset 
arthritis. Children with rheumatic diseases such as systemic lupus erythe
matosus, dermatomyositis, polyarteritis nodosa, sarcoidosis, and mixed 
connective tissue disease often have polyarticular arthritis in addition to 
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their other symptoms. There are a variety of less frequent diseases that 
also may begin with polyarticular arthritis. These diseases should be 
excluded by appropriate history, physical, and laboratory evaluation. 

The disease most often confused with polyarticular onset JA is reac-
tive arthritis (also called infection-associated arthritis). Reactive arthri
tis often begins with the rapid onset of disease involving the large and 
small joints (see Chapter 9). The key to suspecting this diagnosis is a 
history of an infection usually ten to fourteen days before the onset of 
arthritis. Children who rapidly develop polyarthritis should be evalu
ated carefully for evidence of either a recent infection or an infection that 
is still present and may need to be treated. Parvovirus B19 infection and 
Lyme disease are just two examples of many infections that cause an 
acute reactive arthritis with an elevated sedimentation rate and an ill-
appearing child. Often reactive arthritis can be differentiated by the his
tory or the laboratory findings. This is important because reactive arthritis 
typically resolves over a period of a few weeks to several months. In 
some cases it appears that an infection that is known to cause reactive 
arthritis initiates chronic polyarticular arthritis in a susceptible individual 
(this arthritis is discussed in detail in Chapter 9). 

Children with early onset of polyarticular disease often seem to im
prove, then worsen repeatedly over a period of years. As a result of re
peated episodes, they progressively develop more joint involvement and 
are a difficult group to bring under continued control. It is usually pos
sible to bring their arthritis under reasonable control with medications, 
but it is unlikely that their arthritis will ever be completely gone, never 
to return. 

Children with early onset of polyarticular onset disease who have 
continuing smoldering disease activity should be treated relatively ag
gressively. Often the parents and children become tired of all the medi
cines and doctor appointments. However, the outcome is generally much 
better for children who are consistently treated than for those who just 
take the pills when they are uncomfortable (see Chapter 26). Children 
with the later onset of polyarticular disease are highly varied in their 
outcomes. Some seem to have arthritis that resolves without explana
tion, while others with no apparent risk factors progressively develop 
more severe joint involvement. 

Complications 

The complications of polyarticular onset arthritis are primarily those of 
the arthritis itself. Pain, swelling, and limitation of motion may result in 
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weakness, bone loss (osteoporosis), and difficulty in activities of daily 
living. This type of arthritis may spread to involve the hip in some chil
dren, and hip replacement surgery is sometimes necessary to maintain 
function (see section on surgery below). Involvement of the wrists and 
fingers may also limit function. Cervical spine fusion and foot deformi
ties are additional complications that are seen in some children with 
chronic active disease. 

The key to minimizing complications in children with polyarticular 
disease is early and aggressive medical intervention. Once it is recog
nized that a child has progressive polyarticular disease, every effort must 
be made to suppress the inflammation. While any parent reading this 
list of possible complications might become depressed, it is important to 
recognize that the vast majority of children who receive proper treat
ment do very well. If families follow my advice, I can keep 90 percent of 
the children at least 90 percent of where they want to be, 90 percent of 
the time. With the newer biologic agents, the statistics are even better. 

An excellent example is a young woman who came to me seven or 
eight years ago with polyarticular onset disease and an elevated sedi
mentation rate. Over the years she has had persistent arthritis in her 
wrists and knees despite multiple medications. However, she played 
in her high school orchestra, participated actively in student govern
ment, and graduated high school to attend a prestigious Ivy League 
college. She has now graduated college and gone on to graduate 
school. She has every potential to lead a full and happy life and be a 
beautiful wife and mother in the future. I can tell she still has arthritis 
and so can she. She takes a lot of medications, but no one passing her 
on the street or sitting next to her in class would ever notice until they 
had known her for a long time. 

Medical treatment 

Medical therapy for severe arthritis has progressed dramatically in the 
last twenty years. The potential side effects and appropriate monitoring 
for each of the medications are discussed in detail in Chapter 24. A few 
children with mild polyarticular onset arthritis will respond well to 
NSAIDs. Most need the more effective NSAIDs (diclofenac is often my 
first choice), but some find nabumetone, naproxen, or ibuprofen adequate. 
For children with more severe disease, sulfasalazine is often an effective 
second-line agent. If further medication is necessary, the standard answer 
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is to proceed to methotrexate. However some families and physicians pre
fer to use the biologics early in the disease course. The majority of children 
do well on these medications, but they may be difficult to withdraw. 

Doxycycline and hydroxychloroquine are useful adjunctive agents. 
Neither drug is striking if given alone, but in study after study patients 
given either drug in addition to their standard regimen do better than 
patients who are not given the extra drug. Note that doxycycline’s use is 
limited by the associated upset stomachs and photosensitivity in some 
patients. In addition, doxycycline should not be given to children under ten 
years of age because it will permanently stain their teeth (see Chapter 24). 

For children who do not do well enough on methotrexate even after 
the addition of doxycycline or hydroxychloroquine, there are a variety 
of alternatives. Etanercept has been the most dramatically effective, pro
viding rapid and near complete relief for many children. Infliximab has 
been very beneficial for others. Adalimumab is a newer biologic agent 
that also is very effective. I have had good results with leflunomide in 
some older children, but the experience in younger children is limited. 
Additional agents continue to be developed and investigated. For some 
drugs such as kinaret, the appropriate usage remains to be determined. 
When these drugs fail, it becomes a matter of careful testing to deter
mine what will help. Cyclosporine is effective for some children, and 
azathioprine for others. A few centers still use intravenous immunoglo
bulin G (IVIgG), but it has few lasting effects and most have discontin
ued its use for polyarticular onset arthritis. 

I am often confronted by parents who are concerned that their chil-
dren are on too much medicine. “Why can’t we just wait and see 
what happens?” they ask. If the disease is mild and the child appears 
to be doing well, this is a perfectly sensible question. However, the 
reason for being a specialist in a field of medicine is to gain greater 
experience in that area and then bring that experience to bear on the 
problem. As a practicing pediatric rheumatologist, I pay a lot of atten
tion to my sense of whether or not things are going right. If they are 
not, I will strongly encourage families to move forward before the 
damage is obvious. Imagine if you are having a party and a guest 
reports they smell smoke. No one will be too concerned if no one else 
smells smoke, but you’d better investigate, just in case. However, at 
the first indication that there really is smoke you want to quickly call 
the fire department. Imagine explaining to the firemen that you did 
not call sooner because you did not want to upset everyone or disrupt 
your party. They will then explain to you that they can put out fires, 
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but once the fire has gotten out of control they cannot repair what has 
already been damaged. Anti-inflammatory drugs work the same way. 
They can suppress inflammation to prevent joint damage, but they 
cannot repair joint damage once it has occurred. Don’t let your child 
accumulate a lot of permanent damage before deciding to accept more 
aggressive therapy. The whole point of aggressive therapy is to pre
vent the damage. 

Prednisone or corticosteroids must be regarded with caution in poly
articular onset arthritis. Steroid-containing drugs will make a child feel 
better rapidly, but if they are used for a prolonged period, they are fre
quently associated with major side effects. For children with polyarticu
lar onset arthritis, corticosteroids should be viewed like a fire extinguisher 
next to the stove. They may be very useful if things suddenly flare out of 
control, but they certainly are not intended for repeated or continuing 
use. That doesn’t mean we never use them—only that we try to mini
mize their use. 

In earlier times corticosteroids were the only treatment available for 
children with severe disease. When significant doses of corticosteroids 
were used extensively to control arthritis, the result was a large collec
tion of short, obese children with artificial hips (steroids interfere with 
growth, cause obesity, and predispose patients to avascular necrosis of 
bone, which may necessitate hip replacement surgery). It is important to 
remember that prednisone is useful for emergencies, but it is not a good 
long-term answer. I reserve steroid-containing drugs primarily for chil
dren who cannot get out of bed to go to school in the morning. I will 
nearly always begin a second-line agent shortly after I begin the corti
costeroids with the intent that the second-line agent will aid me in stop
ping the steroids as quickly as possible. With the ready availability of the 
newer biologic agents that block tumor necrosis factor alpha (TNF-α) 
activity, the use of steroids is rarely necessary. 

I occasionally see children with arthritis who are taking “pain kill
ers.” Excessive use of codeine and its derivatives or similar drugs is of
ten associated with abnormal behavior and in some cases can lead to 
addiction. Some physicians feel that judicious use is warranted. Unfor
tunately, everyone’s definition of judicious is different. I was trained never 
to use them. My attitude is that I should fix the problem, not simply 
mask the pain. The correct answer is a matter of opinion. For most chil
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dren with arthritis, acetaminophen is an appropriate and adequate addi
tion to help control pain. I have not written a prescription for a codeine 
derivative in over ten years. However, I do have a few patients who re
quire tramadol or propoxyphene on occasion. 

Surgery 

Surgical therapy for children with polyarticular onset arthritis is primarily lim-
ited to joint replacement surgery. Children with severe involvement of the 
shoulder may benefit from replacement of the head of the shoulder (gle
noid). This is the one joint replacement surgery in the upper extremity 
that is useful. Upper extremity joint replacement below the shoulder is 
generally unsatisfactory. However, children with fused elbows may ben
efit from elbow replacement surgery to restore some movement. If a child 
loses significant range of motion in both elbows, it becomes very diffi
cult to carry out daily activities, such as eating and dressing. 

Children with severe involvement of the wrist or fingers may benefit 
from fusion of particularly troublesome joints. Replacement of finger 
joints is not generally helpful. When there is significant subluxation 
(downward slipping) of the wrist, surgery to fuse the wrist in a func
tional position is often helpful. In addition, it is sometimes necessary to 
remove the tip of the bone at the end of the forearm (distal ulna) if it is 
causing damage to the tendons that extend the fingers, as the tendons 
pass over the bone. 

Joint replacement surgery for the lower extremity is much more effective. If a 
child is losing the ability to walk because of hip pain, it is important to 
replace the hip. Twenty-five years ago a child with severe hip pain was 
given a wheelchair, and most are still in them. Now we replace the hip 
joint, and arthritic children in wheelchairs are no longer frequent in ma
jor treatment centers. The time to replace the hip joint is as soon as it is pre-
venting the child from walking outside the house. Many parents are worried 
and want to wait. This does not make sense. As soon as the child is lim
iting the amount of walking around he or she is doing, strength and 
range of motion are being lost. This makes recovery after surgery much 
more difficult and complete functional recovery much less likely. I have 
many children who have had total hip or total knee replacements (usu
ally because of damage done before they came under my care). They 
could walk right by you in the hall and you would never notice (see 
Chapter 25). 
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Physical and occupational therapy 

Physical and occupational therapy play an important role in children 
with polyarticular onset disease. Exercises and stretching play an impor
tant role in maintaining strength, endurance, and range of motion for 
children. Parents often complain that their children do all sorts of physi
cal and occupational (not to mention medical) therapy and never seem 
to get better. It is important to realize that children with arthritis who are 
left untreated steadily get worse. Sometimes in the face of very active 
disease, successful therapy is slowing down the problem until new medi
cations take effect or the disease itself slows down. These children are 
much better off because of their therapy, even though they may have 
gotten worse while being treated. 

Splinting is an important part of physical and occupational therapy. 
Children with pain often hold their joints in the position of maximum 
comfort. This is not the position of maximum function. Over time the 
tendons contract and the child progressively loses range of motion and 
function. Knee flexion contractures can be sharply reduced or prevented 
by the appropriate use of night-resting splints. These are splints that are 
strapped around the leg at night. Often these are fabricated from casting 
material as if the child had broken the leg. The cast is allowed to dry, 
then cut off and used as a splint at night. Children do not like them be
cause they cannot walk with the splint on and it is uncomfortable to 
sleep with your leg held straight all night. Nonetheless properly used 
they are an important part of your child’s therapy. Imagine what the 
doctor will say when he measures that a flexion contracture has gotten 
worse, if you tell him you didn’t use the splints because the child did not 
like them. 

Splints are also important to prevent flexion contractures at the wrist. 
Children often resent these because a properly made wrist splint inter
feres with hand function. However, they prevent further wrist sublux
ation and substantially improve the long-term outcome. Parents are often 
concerned because the children complain about wearing the splints. In 
addition, the children’s wrists or knees are often stiffer in the morning 
after they take the splints off. However, these are minor inconveniences 
that are more than offset by the prevention of subluxation. The problem 
is that as parents, you will not see the problem that was prevented un
less you take the splints off and allow it to happen. Parents who use the 
splints properly will hear only the complaints and wonder why they are 
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putting the splints on. A year later, however, their children will function 
better than the children of parents who listened to their children’s com
plaints and took the splints off. Who was truly more concerned about 
their child’s welfare? 

Prognosis 

The long-term prognosis for children with polyarticular onset disease is 
highly variable. The list of possible complications is quite long and dis
turbing. The key to remember is that most of the long-term complica
tions can be prevented or corrected with proper therapy. As with many 
other conditions in childhood, the majority of children and families who 
keep their appointments and comply with medications and recommen
dations to change medications will do well. It is the children whose fami
lies miss appointments for months at a time and often refuse advice for 
more aggressive therapy who frequently do poorly. 

S Y S T E M I C  O N S E T  J U V E N I L E  A R  T H R I T I S  

Things you should know 

•	 The fever must fall back to normal at least once each day. If it 
does not, the diagnosis is probably wrong. 

•	 The rash should have the characteristic salmon pink appearance. 
The rash is never ecchymotic or purpuric (it doesn’t look like 
bruises). 

•	 ANA and eye disease are both rare in systemic onset juvenile 
arthritis. 

•	 Rheumatoid factor should not be present. 

Systemic onset juvenile arthritis refers to the onset of arthritis with 
fever and a characteristic rash. Systemic onset juvenile arthritis has no 
relationship to adult-onset rheumatoid arthritis and most likely no rela
tionship to the other forms of juvenile arthritis, either. It is best consid
ered an entirely separate disease. 

Although all of the children with systemic onset arthritis share key 
characteristics, the outcome of systemic onset disease is so varied that it 
is difficult to believe it is in fact a single disease. There are several key 
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points when making the diagnosis of systemic onset arthritis. First, the 
fever must fall back to normal at least once each day. Second, the rash 
should have the characteristic salmon pink appearance. The rash is never 
ecchymotic or purpuric (it doesn’t look like bruises). It is occasionally 
itchy (pruritic). Occasionally, there are children with the onset of fever 
and rash before the arthritis becomes evident. These children should al
ways be followed carefully for the possibility of another diagnosis, espe
cially an infection. 

Pauciarticular onset arthritis and polyarticular arthritis affect more 
frequently girls than boys. In systemic onset arthritis, the sex ratio is 
equal. In pauciarticular and polyarticular onset disease, ANA is com
monly present and eye disease is frequent. ANA and eye disease are both 
rare in systemic onset juvenile arthritis. Rheumatoid factor should not 
be present in children with systemic onset arthritis. If RF is found in a 
child being investigated for systemic onset disease, it is more likely that 
the cause of the symptoms is an infection. 

The typical presentation of systemic onset arthritis in a child is one 
who has recurring fevers and a rising ESR, WBC count, and platelet count, 
but falling hemoglobin. Often the child looks extremely ill. Most often 
the child is thought to have an infection, and the possibility of systemic 
onset arthritis is considered only when there has been no response to 
antibiotics. Many diseases can look like this. 

The first real indication that the diagnosis is systemic onset arthritis 
may be the appearance of the characteristic rash. Children with recur
rent fevers that fall back to normal should be examined carefully. If the 
rash is not obvious, parents and physicians should look for it under the 
arms (in the axillae) and around the belt line. The rash is often visible 
only when the child is hot. If the child is left with his shirt off, the rash 
may disappear before you can show it to someone else. It is often pos
sible to make the rash more evident with a warm bath. Textbooks de
scribe the Koebner phenomenon, in which a line made by pressure on 
the skin will spread beyond the initial area that was touched (after you 
scratch the skin, the area you touched turns red, but then red spots ap
pear around the area that you touched). In clinical practice, this test is 
rarely positive or useful. Arthritis may be present even at the earliest stages of 
the disease. Often it is present but has been overlooked. But sometimes it is 
absent until later in the course of the disease. 

A key finding in establishing the diagnosis of systemic onset arthritis 
is the child’s dramatic improvement during the period when the fever is 
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gone each day. Often I will be called in the afternoon to see a child who 
looks very ill and might have systemic onset arthritis. The child has been 
in another hospital and was not getting better. After transfer to my hos
pital, pediatric rheumatology has been called as part of the evaluation. 
Typically, after evaluating the child carefully for other explanations, we 
discuss the possibility of systemic onset arthritis and wait for new test 
results. While everyone is waiting for the new results, it is common for 
the physicians on the ward to change to new antibiotics. 

The next morning, the ward physicians are happy to announce that 
the fever is gone, the child looks much better, and by changing the anti
biotics they are curing the infection; pediatric rheumatology isn’t needed. 
In the late afternoon I get a phone call saying, “Please come back right 
away.” The fever has returned and the child looks awful again. This is 
typical for systemic onset arthritis. Children with reactive arthritis, infec-
tions, or leukemia may be misdiagnosed as having systemic onset disease. How-
ever, these diseases rarely have periods without fever, during which the child 
looks nearly normal. 

In children with reactive arthritis, the fever usually does not return to 
normal at least once every day. Infections also tend not to have normal 
temperatures during the course of every day. Children with infections 
may have a rash, but it is not the classic salmon pink rash of systemic 
onset disease. Children with leukemia also may appear very ill and in 
pain, with elevated sedimentation rates suggesting the possibility of sys
temic onset JA. 

Children with diseases other than systemic onset JA can often be dif
ferentiated by their laboratory findings, in addition to their failure to 
look better at any point during the day . Systemic onset arthritis is char
acteristically associated with a significant elevation of the platelet count. 
Reactive arthritis, leukemia, and infections are more likely diagnoses in 
children with decreased platelet counts. If a child is thought to have se
vere systemic onset arthritis, a low or even low-normal platelet count 
should be considered suspicious. 

Until the diagnosis of systemic onset arthritis is clear, it is far better to 
continue to look for infections and treat with antibiotics if necessary. It is 
also far better to have done a bone marrow aspiration to exclude the 
possibility of leukemia than to delay that diagnosis, thinking the child 
has systemic onset arthritis. Children sent to me for possible systemic 
onset arthritis have had cancers, infections, polyarteritis nodosa, 
Kawasaki’s disease, and many other illnesses. 
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In addition to the high white blood cell (WBC) count, high platelet 
count, high ESR, and low hemoglobin, laboratory evaluation of the child 
with systemic onset arthritis may show mild elevation of the liver en
zymes (AST/ALT; see Chapter 24). Significant elevation of these tests in 
a child with systemic onset arthritis is a cause for concern. It may signal 
the beginning of a severe complication called macrophage activation syn
drome (MAS; see below). 

Complications 

The complications of systemic onset arthritis may take many forms. In 
addition to the problems of fever, rash, and arthritis, virtually every child 
will have a small pericardial effusion on an echocardiogram. These are 
often insignificant, but if they become large they may cause difficulty. 
An enlarged liver or spleen (hepatomegaly or splenomegaly) may be 
found. Proteinuria is a major cause for concern, as there is a strong asso
ciation between systemic onset arthritis and amyloidosis, but this has 
become rare. 

There are reports describing systemic onset arthritis with damage to 
the heart or heart valves, lung involvement including pleural effusions, 
central nervous system problems such as seizures, and a number of 
vasculitic complications. Whether these are true complications of sys
temic onset arthritis is uncertain, because many times what is reported 
as an “atypical complication” of systemic onset arthritis is really a typi
cal complication of systemic vasculitis with arthritis or another disease 
in a child mistakenly thought to have systemic onset arthritis. Children 
with systemic onset arthritis must have a fever that falls back to normal 
every day and must have the characteristic rash. Many other illnesses 
can cause fever, high ESR, and rash, leading to a mistaken diagnosis. It is 
important to remember that even information published in medical jour
nals and textbooks may be incorrect. 

Macrophage activation syndrome (MAS) is the most worrisome acute 
complication of systemic onset arthritis. If a child with typical systemic 
onset arthritis seems to be responding to therapy but the ESR, platelet 
count, and WBC count begin to fall rapidly while the liver enzymes are 
increasing, this should spark great concern. When seeing the ESR come 
down and the WBC count and platelet count decreasing, many physi
cians assume that the patient is getting better. The physician may sus
pect the elevated liver enzymes are an indication of mild liver irritation 
caused by the medicine. However, this may instead be the beginning of 
MAS. This is especially true if the child appears ill. 
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Most often the onset of MAS occurs early in the course of systemic 
onset arthritis. However, it may occur later. The typical presentation is in 
a child with systemic onset arthritis who rapidly appears ill with fever, 
abnormal liver enzymes, and liver enlargement. MAS frequently occurs 
shortly after a change in medication or in conjunction with a viral ill
ness. However, the cause is not always evident. In the early stages of 
MAS, the fibrin degradation products (FDP) or fibrin split products (FSP) 
test may become abnormal and the prothrombin time (PT) may be pro
longed (see Chapter 24 for an extended discussion). This will not be the 
case if the child’s systemic onset arthritis is improving. 

A definite diagnosis of MAS is made by demonstrating the presence 
of macrophages that are destroying erythrocytes in the bone marrow (the 
macrophages are eating red blood cells and their precursors). This re
quires a bone marrow aspiration. However, it is rarely necessary to per
form this test as the clinical picture is quite striking. This can be a severe 
and life-threatening problem because of the clotting abnormalities and 
liver damage that occur. It is treated with high doses of intravenous 
corticosteroids and fresh frozen plasma. Some children with MAS have 
improved with cyclosporine therapy. MAS has been reported infrequently 
in children with other types of arthritis. New research suggests there 
may be predisposing genetic factors. Under the right circumstances, MAS 
may occur in any child with the genetic predisposition, even if he or she 
doesn’t have systemic onset arthritis. 

Severe arthritis and the complications of chronic corticosteroid therapy 
are the major long-term problems for children with systemic onset ar
thritis. While some children have little or no residual arthritis, as noted 
above, those who progress to chronic destructive disease may have se
vere damage to both large and small joints. Hips and knees are frequently 
affected and may require replacement. The cervical spine is another fre
quently affected area, and fusion of the vertebrae in the neck may occur. 
In some children the wrists are also significantly involved. 

As is true for children with polyarthritis, the physician’s first goal must 
be to prevent joint destruction. When this cannot be accomplished, total 
joint replacement and reconstructive surgery for systemic onset arthritis 
is similar to reconstructive surgery for children with polyarticular onset 
arthritis (see Chapter 25). Many children with systemic onset arthritis 
receive corticosteroids to control the fever and rash. As a result, osteoporosis 
is a common complication and avascular necrosis of the hips may also 
occur (see the Glossary). This can be corrected by total hip replacement. 
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Short stature is another common complication of prolonged use of corti
costeroids. This cannot be corrected by surgery and may lead to a lifetime 
of social difficulty. However, short stature has been reported in children 
with severe systemic onset disease who never received corticosteroids. 

Medical treatment 

The medications used in the treatment of systemic onset arthritis are es
sentially the same as those used to treat polyarticular onset disease. How
ever, there are a number of key differences. It is important to remember 
that virtually all of the medicines used to treat JA may irritate the liver. 
In children with systemic onset arthritis, the disease itself often causes 
irritation of the liver as well. But it is difficult to avoid these medications, 
as corticosteroids are the only readily available alternative. As a result, 
children with systemic onset arthritis must be monitored carefully for 
signs of liver irritation, especially after any change in medication (see 
Chapter 22 for recommendations regarding monitoring). 

Indomethacin is uniquely effective in treating the fever of systemic on
set arthritis and may be effective when other NSAIDs have not been help
ful. However, indomethacin is associated with irritation of the stomach, 
the kidneys, and the liver more often than the other NSAIDs. It also may 
cause headaches and depression. In small children, indomethacin is asso
ciated with an increased incidence of inexplicable temper tantrums. Expe
rienced physicians frequently use indomethacin in children with severe 
systemic onset juvenile arthritis when none of the other NSAIDs has been 
adequate. If a child is very ill, it may be necessary to use corticosteroids to 
provide immediate relief, but they are not desirable long-term treatment. 

For children who fail to respond adequately to NSAIDs, methotrexate 
is the traditional next choice. Children with continuing active disease, 
despite methotrexate, are problematic. A few children with severe sys
temic onset arthritis can be controlled only with long-term use of corti
costeroids, but every alternative should be considered. None of the 
remaining medications is consistently effective, but there are several, and 
it is rare for a child not to respond to any of them. Cyclosporine, etaner
cept, and infliximab have all been used with success in some children. 
Adalimumab may also be beneficial for these children. There are early 
reports that a biologic agent which blocks IL-6 is useful, but this agent is 
not yet available for routine use. 

I have cared for children who failed to improve with every medica
tion I tried until I added cyclosporine. The fever and rash subsided and 
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the child was “perfect” in ten days. However, the next child who seemed 
identical did not respond to cyclosporine at all. Leflunomide, azathio
prine, mycophenolate mofetil, and cyclophosphamide have all been used 
with limited success. All have significant potential risks (see Chapter 
22). Thalidomide has been beneficial for the rare children with systemic 
onset arthritis for whom all other medications have failed. 

As with medical treatment for all forms of arthritis, the key to care of 
the child with systemic onset arthritis is to eliminate the symptoms and 
relieve the inflammation associated with the disease with the least pos
sible toxicity. Many parents are disturbed by the possible side effects of 
immunosuppressive medications recommended for the treatment of sys
temic onset arthritis. The key is to remember that significant side effects 
of the medications are rare. In contrast, everybody gets side effects from 
corticosteroids. Children who are short, obese, and have suffered frac
tures and joint replacements secondary to steroid-induced osteoporosis 
often become very discouraged (see Chapter 26). 

Bone marrow transplantation and other new “cures” 

Bone marrow transplantation and other dramatic therapies have been 
proposed for children with the most severe disease. When parents hear 
that children with severe disease have been “cured” by these treatments, 
they get very excited. There are a number of interesting experimental 
therapies for children who have failed to respond to all alternatives. 

We can eliminate systemic onset arthritis if we eliminate the immune 
system. However, the immune system is how we fight infection. Elimi
nation of the immune system for even a short period (as is done in bone 
marrow transplantation) carries a high risk. Nearly one-fifth of the chil
dren who underwent bone marrow transplantation for systemic onset 
arthritis died. It is true that some of the others remain well without tak
ing medication, but others have relapsed. This is not a miracle cure. It is 
an experimental procedure that should be reserved for the very worst 
cases. That doesn’t mean bone marrow transplantation is wrong. One of 
my most severe systemic onset arthritis patients underwent bone mar
row transplantation at my suggestion. 

Good results have been reported for small numbers of patients with a 
variety of very potent medications. Again, unless you are one of the very 
worst cases, you do not want to take the risk until these new medica
tions have been proven safe and effective. We will have better therapy 
for children with arthritis in the future. Some of the new treatments you 
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hear about will turn out to be major advances. But some will be failures, 
and the children will not benefit. Until we know more about new thera
pies, they should be reserved for only the most severe cases, and these 
children should be receiving their care at the most advanced centers. 

Physical therapy and surgical treatment 

Physical and occupational therapy are very important in maintaining 
strength and range of motion for children with systemic onset arthritis, 
just as they are in each of the other subtypes of JA. Without proper therapy, 
these children may develop widespread weakness, muscle atrophy, and 
flexion contractures. 

Surgery has little direct role in the treatment of children with systemic 
onset arthritis. But once the systemic manifestations have come under 
control, these children may be left with significant polyarthritis. Recon
structive surgery as discussed for children with polyarticular onset ar
thritis is appropriate for children with systemic onset arthritis. Because 
many of these children have required extended periods of therapy with 
corticosteroids, they often have avascular necrosis of bone and require 
joint replacement surgery (see Chapter 25). 

Prognosis 

The normal course of systemic onset arthritis is highly varied. Some chil
dren make a complete recovery in a short period of time and never have 
further problems. Other children have chronic debilitating disease that 
leaves them with permanent limitations. There are three key groups of 
children with systemic onset arthritis, but not all children fit one of these 
descriptions. The first group consists of children who have an acute on
set of fever, rash, and arthritis that responds quickly to treatment with 
NSAIDs. Because these children have a fever that falls back to normal 
every day and the characteristic rash, they are classified as systemic on
set arthritis. However, in many cases the duration of disease is less than 
three months. Some have argued that these are unusual viral infections 
mimicking systemic onset arthritis. An outbreak of what was initially 
thought to be an epidemic of systemic onset arthritis in a boarding school 
was found to be due to parvovirus infection when it was carefully inves
tigated. All of these children recovered. Perhaps all of the children who 
rapidly recover never really had systemic onset arthritis. We don’t know. 

The second group of systemic onset arthritis patients consists prima
rily of teenage boys. Although their disease may be significant initially, 
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they most often come under control with NSAIDs. A few require the 
addition of a second-line agent, but their primary problems are fever 
and rash with relatively little arthritis. Many of these teenagers find that 
they do well except for the recurrence of rash whenever they are very 
hot in physical education class or other activities. Some have mild per
sisting arthritis or limitation in their wrists, but they do not have major 
arthritic problems. 

The third group is a much more problematic group of children who 
begin with systemic onset disease early in life. Many of these children 
come under control with multiple medications, but some require con
tinuing treatment for years. Most of these children are brought under 
good control long before there is significant damage to the bones and 
joints, but a few suffer from chronic destructive arthritis. Others are ulti
mately limited by the side effects of the chronic corticosteroid therapy 
used to control their fever and arthritis. The key to an improved progno
sis for this group is early recognition and aggressive intervention while 
avoiding chronic high-dose corticosteroid therapy whenever possible. 

The long-term prognosis for most children with systemic onset dis
ease is very good. The systemic symptoms usually disappear over a pe
riod of time, and the remaining problems are those of polyarthritis. Only 
a small percentage of children develop prolonged unresponsive arthritis 
or life-threatening complications of the disease itself. With the advent of 
newer therapies and increasing recognition of the importance of inter
vening early to minimize use of corticosteroids, the long-term complica
tions of corticosteroid usage are becoming less frequent. Most children 
with systemic onset arthritis will be able to go on and live full and pro
ductive lives. To get the best possible outcome, the small group of chil
dren with severe resistant disease should be shifted to the care of very 
experienced specialists as soon as they are recognized. 

S T  A  T E - O F - T H E - A R  T  C A R E  F O R  

C H I L D R E N  W I T H  J U V E N I L E  A R  T H R I T I S  

State-of-the-art care for children with pauciarticular onset, polyarticular 
onset, and systemic onset juvenile arthritis requires that physicians and 
families make sure that the inflammation is promptly brought under con
trol and not allowed to cause continuing joint damage. In the past physi
cians believed that children who had evidence of “low-grade” active 
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disease but were “doing okay” should not be treated aggressively. We 
now know this is wrong. Smoldering disease means continuing bone 
and joint damage and a continuing risk of further disease flares. 

Children whose disease comes under good control within six months 
of starting therapy will generally do well. Children with any type of ju
venile arthritis whose disease is not under good control within six months 
of starting appropriate therapy are at increased risk of a poor outcome. 
While this may seem obvious, it is a very reliable guideline. Appropriate 
therapy means the right NSAID in the right dosage. It also means moni
toring carefully and changing the NSAID if it does not appear to be hav
ing the desired effect. 

Because there are studies that indicate that NSAIDs may not reach 
their full effectiveness until they have been taken consistently for three 
months, some physicians will not consider changing therapy until three 
months after the first dose. Indeed, some physicians will prescribe an 
NSAID and then not see the child for several months. We must not allow 
growing children to have continuing joint damage for any longer than is 
absolutely necessary. If a child is not beginning to improve within three or 
four weeks of starting an NSAID, another should be tried. 

Any child who is not clearly improving after six months of disease 
may need to be on a second-line agent. However, before I regard a child 
as needing a second-line agent, I want to have tried two or three first-
line agents (see Chapter 22). Different children have different responses 
to these medications. This means I want to see the child at least monthly 
at the beginning, and more frequently if he or she is not making good 
progress. You do not want to change NSAIDs at every visit to the doctor. 
If the child is clearly improving, you want to stick with the medication. 
But if the child has obviously stopped improving or is getting worse, 
appropriate changes should be made. The best possible care requires 
careful monitoring by both the parents and physician so any problems 
are promptly dealt with and appropriate adjustments are made as needed. 

In addition to routine checkups, every child should be carefully re
evaluated six months after starting therapy. Is the disease under good 
control? Are the remaining problems simply weakness, contractures, or 
bony overgrowth? These require physical therapy and time, not more 
medicine. However, if there is evidence of active disease with an elevated 
sedimentation rate, unexplained anemia, morning stiffness, joint swell
ing, or pain, more aggressive therapy with a second-line agent should be 
considered. For children with pauciarticular onset arthritis, this might 
be the time to consider an intra-articular corticosteroid injection. 
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For children with continuing active polyarticular or systemic onset JA 
six months after diagnosis, a second-line agent should be added, if one 
has not been added already. Sometimes I’ll wait a little longer if the child 
still seems to be almost completely better. These are not absolute rules— 
there are not any. But if the fire is not clearly out, there is ongoing bone 
and joint damage. This should not be tolerated for an extended period. 
You cannot rely on X rays to detect joint damage early in the disease in 
childhood. The earliest damage is to the rapidly growing cartilage, which 
does not show up on X rays. These changes may not show up as bone 
damage visible on X rays until years later. 

The second-line agents most commonly used for resistant JA are meth
otrexate, sulfasalazine, and etanercept. Adalimumab is a newer drug that 
may play an important role. More experience is necessary to define when 
it is best used. Cyclosporine, leflunomide, infliximab, and azathioprine 
are less commonly used. Oral corticosteroids should be avoided except for 
children who are having serious problems and cannot function without 
them. With appropriate use of second-line agents, the need for corticoster
oids is becoming rare. All of these medications are discussed in detail in 
Chapter 22, on medications. Few children fail to respond adequately to 
some combination of these agents. Those who do should be under the care 
of experienced pediatric rheumatologists in major centers, where they have 
access to ongoing investigation of the newest therapies. 

M E D I C A  T I O N S  N O  L O N G E R  R O U T I N E L  Y  U S E D  
F O R  J U V E N I L E  A R  T H R I T I S  

The medications used in the treatment of children with arthritis have 
changed dramatically in the last thirty years. There are three medica
tions that were commonly used in the past that are no longer routinely 
used by pediatric rheumatologists in the United States. When I began 
my career, aspirin and “gold shots” were the mainstays of therapy. In the 
intervening years, other medications have replaced them. Aspirin remains 
a useful medication for children with arthritis. It is very inexpensive. 
However, it needs to be given three or four times a day and has a very 
high frequency of side effects. Aspirin remains a mainstay of therapy 
only when the expense of other medications is a major barrier to care 
(mostly in Third World countries). 

Gold shots are injections of gold-containing compounds given initially 
once each week. They are extremely effective for some children but are 
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given much less often now (see Chapter 22). Many other medicines are 
as effective as gold shots and available in more convenient form. The 
exception is the small group of children with RF-positive polyarticular 
onset arthritis. Gold shots still seem to be very effective for this group. 

D-penicillamine is another medicine that is now rarely used. Although 
this medication was beneficial for some children, it has been replaced by 
other medications that have a lower incidence of side effects. 
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Uveit is 


Eye Complications of Juvenile Arthritis 
and Related Conditions 

Virginia was a nine-year-old girl who had pauciarticular onset JA. Her 
arthritis began when she was two years old but came under good 
control with medication. She had a flare-up of arthritis in her knee at 
six that was easily controlled. Because she was antinuclear antibody 
(ANA)-positive, her family had her eyes checked every three months, 
as recommended. There were never problems with her eyes. Shortly 
after her eighth birthday, her parents separated and Virginia moved 
out of state with her mother. Her father brought her in for a routine 
check of her arthritis when she returned to visit him two years later. 
Virginia said she was doing fine and had had no problems with her 
arthritis. However, when I went to examine her I could not see into 
her right eye. It was quickly apparent she could not see out of the eye. 
When asked, she admitted she had slowly noted decreasing vision 
with the right eye, but she had not said anything because she did not 
want to upset her mother. Her mother had had too many other things 
on her mind after the divorce and had not arranged for a new ophthal
mologist to monitor Virginia. By the time I discovered the problem, 
the vision in the right eye could not be saved. 

It is important that the parents of children with JA and related conditions 
understand that the eyes may be involved even when there is no evidence 
of active joint disease. Ocular complications may take several forms. Chil
dren with pauciarticular onset, polyarticular onset, and psoriatic JA are all 
at risk of developing chronic anterior uveitis (silent painless eye inflam
mation). In this condition, inflammatory cells accumulate in the eye and 
the resultant irritation may cause damage to the iris (the colored part of 
the eye that forms the pupil), the lens, and other structures (see Fig. 16 
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above). The most worrisome aspect of this inflammation is that it does 
not produce pain. As a result of its gradual, painless progression the in
flammation may produce serious eye damage without being detected. 

The key to preventing serious eye damage in children with JA is careful 
screening for the presence of inflammatory cells by an ophthalmologist (a 
medical eye doctor). This is done with a special instrument called a slit 
lamp, which is not regularly available in the office of physicians who do 
not specialize in eye disease. The specialized examination done by the 
ophthalmologist is called a slit lamp exam. A trained ophthalmologist can 
detect the earliest signs of inflammation in the eye and begin treatment. 

Since we cannot rely on children to tell us when there is inflamma
tion, pediatric rheumatologists insist on routine screening as described 
in the box. An additional quick and easy test recommended by some 
ophthalmologists is for parents to shine a flashlight in the child’s eyes at 
bedtime one night each week. If you shine a light in a normal child’s eye, 
you will see the pupil (black center) shrink dramatically. It should shrink 
in a perfect circle. If one eye does not shrink or the circle is irregular, this 
might be evidence of eye involvement. Whatever the cause, any child 
whose eyes do not shrink equally when you shine a light in them should 
be evaluated by an ophthalmologist. This test may detect the onset of 
inflammation in the eye occurring between screening tests, but it is not a 
substitute for the screening tests. 

Frequency of routine screening ophthalmologic 
examinations for children with JA 

Pauciarticular onset JA, ANA-positive 
Screening every three to four months until eleven years of age, then 

every six months 
Pauciarticular onset JA, ANA-negative 

Screening every six months 
Polyarticular onset JA, ANA-positive 

Screening every three to four months until eleven years of age, then 
every six months 

Polyarticular onset JA, ANA-negative 
Screening every six months 

Systemic onset JA 
Screening yearly (eye involvement is rare but not unheard of) 
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Physicians do not understand why some children get eye disease and 
others do not. There are certain genetic factors that seem to increase the 
risk. However, many children with these factors do not get eye disease, 
and some children without these factors do get eye disease. Attempts to 
understand why having ANA increases the risk have failed. 

If you look carefully at the joint of a child with arthritis, the inflamma
tion is centered in the synovium. This is the lining tissue the normal 
function of which is to keep the joint clean of debris. Examination of the 
eyes of children with uveitis has shown that the inflammation is cen
tered in the ciliary body. This is a tissue in the eye that serves to keep the 
fluid in the eye clean of debris. Since the two tissues serve a similar func
tion, it is easy to understand how the same disease process might in
volve both. But if it were that simple, we would expect all children with 
arthritis to develop eye involvement. In fact, less than half ever have any 
evidence of eye inflammation. 

If uveitis is present, it should be treated aggressively. The normal first-
line therapy is steroid eye drops. Often a short course of this treatment is 
enough to bring the disease under control. Unfortunately, steroid eye 
drops will damage the eye if used for an extended period. The prolonged 
use of steroid eye drops is associated with an increased risk of both cata
racts and glaucoma. Because of these complications, if it appears that a 
short course of treatment with steroid eye drops is inadequate, many 
ophthalmologists will recommend switching children with severe eye 
disease to immunosuppressive medications taken by mouth. Often meth
otrexate is the first medication used after corticosteroids have proven 
inadequate. Adalimumab and infleximab are also used. 

Many children with JA are found to have mild uveitis, but treated 
aggressively they do very well. However, if the uveitis is very severe, 
very resistant to therapy, or not found until very late, there is a risk of 
permanent blindness. Uveitis may occur in only one eye or in both eyes 
and may occur at a time where there is no evidence of active arthritis. 
This is why routine monitoring is so important. Routine monitoring will 
find eye disease that you do not suspect is present, and it is hoped that it 
will allow the doctors to begin therapy before too much damage accu
mulates. Do not put off your child’s eye doctor appointments because you have 
not noticed any problem. 

Eye involvement may also occur in children with spondyloarthrop
athies. However, these children usually get acute and painful eye dis
ease (see Chapter 9). Because it is painful, it is usually rapidly detected. 
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Frequent monitoring of children older than ten years of age with spondylo
arthropathies who do not have symptoms in their eyes is not required. In 
contrast, young children with psoriasis-associated arthritis are at high 
risk of inflammatory eye disease and must be monitored just as if they 
had typical JA. 

Eye disease may also complicate the other forms of rheumatic disease 
in childhood, including sarcoidosis, systemic lupus erythematosus, and 
Sjogren’s syndrome. Children with each of these conditions should have 
their eyes checked by an ophthalmologist at least every six months. In 
some cases, they will have symptoms of their eye disease; in other cases 
the eye disease may occur without the parents or child being aware of it. 
This is why routine checkups by the ophthalmologist are so important. 

Some children develop uveitis without evidence of a rheumatic dis
ease. Since this eye disease looks the same as the eye disease in children 
with JA, it is treated the same way. However, the first step in evaluating 
a child who is found to have uveitis is a careful evaluation to make sure 
he or she does not have a rheumatic disease. Sometimes I find children 
who cannot bend one knee all the way or who have one leg longer than 
the other. Although there are other possible explanations, these findings 
suggest the child may have had arthritis at one point that was “never 
noticed.” Physicians evaluating children with eye disease must also re
member that there are a variety of diseases unrelated to rheumatology 
that must also be considered in caring for these children. 
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Spondyloarthropathies 


 Enthesitis-associated Arthritis 

Fifteen-year-old Samantha initially began to complain of hip pain af
ter a skiing accident. When repeated evaluations of her injury were 
negative, she was told the hip was “bruised.” Although she improved 
with physical therapy, the family became concerned when she awoke 
a few months later with pain in the opposite hip. A family friend as
sured them these were all the symptoms of Lyme disease. However, 
visits to several doctors confirmed that all of her tests for Lyme disease 
were negative. Samantha began experiencing intermittent pain in both 
hips and occasional knee pain. When she went for long car rides, she 
could barely get out of the car. When she did, she walked like “a little 
old lady” for ten to fifteen minutes until she loosened up. She was 
diagnosed with fibromyalgia by an adult rheumatologist. On physical 
examination, she was tender in several fingers. She nearly jumped off 
the table when I tapped on her sacroiliac joints. She had pain in the 
tendons around her knees and in her ankles. 

Spondyloarthropathy does not describe a specific disease. Instead, it 
describes a pattern of arthritis that may occur in adults or children with 
a variety of underlying conditions. Conditions that are associated with 
this pattern of arthritis in childhood include enthesitis-associated arthri
tis, ankylosing spondylitis, juvenile ankylosing spondylitis, SEA syn
drome, reactive arthritis, infection-associated arthritis, Reiter’s syndrome, 
psoriatic arthritis, arthritis associated with gastrointestinal diseases (in
cluding inflammatory bowel disease [IBD] and celiac disease), and a 
variety of miscellaneous conditions (e.g., recurrent “toxic synovitis” hypo-
gammaglobulinemia-associated problems or immunoglobulin A [IgA] 
deficiency). 

117 
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Spondyloarthropathy merely means “arthritis involving the back.” 
Adult rheumatologists first used the term “spondyloarthropathy” when 
they began to recognize different forms of arthritis in adults. In adults, 
rheumatoid arthritis rarely involves the back, while spondyloarthrop
athies often involve the back and sacroiliac joints. 

Children with spondyloarthropathies confuse some physicians and 
parents because often damage to the back and sacroiliac joints does not 
become obvious on X rays until the children reach adulthood. For many 
years, children with spondyloarthropathies were included in JRA. The 
current official term for this group is enthesitis-associated arthritis. (Al
though enthesitis-associated arthritis is a subtype of JA or JIA in the new
est nomenclature, it is important to recognize that this is a very different 
disease from typical JRA. Remember, JA and JIA are being used as um
brella terms encompassing a large number of different conditions.) In 
contrast to typical JRA, the spondyloarthropathies have a different pat
tern of joint involvement, a different prognosis, a different best medica
tion, and a different cause. Nonetheless, until recently, these children 
were commonly included in reports discussing JRA. This has caused a 
lot of confusion. 

The first widely recognized group of children with spondyloarthrop
athies were teenage boys with swollen knees and low back pain. They 
stood out because under the old nomenclature they were classified as 
pauciarticular onset arthritis. However, typical pauciarticular onset arthritis 
occurs in young girls. Teenage boys with spondyloarthropathies differ in 
many ways. Unlike the young girls, who usually get better, the boys often 
have persistent chronic arthritis. The boys are rarely antinuclear antibody 
(ANA)-positive, and if they get eye disease, it is acute and painful, not the 
silent eye disease seen in younger children. In addition, their disease may 
start in the hip and is often associated with back pain. 

When rheumatologists began to look more carefully at this group of 
teenage boys they discovered that they often had inflammation in the 
tendons around the joint (enthesitis) as well as in the joint. Recognition 
that these boys, were different was hastened by the discovery of HLA 
B27. This is a genetic marker that is found in about half of this group 
(discussed later in this chapter) but only infrequently in young girls with 
arthritis. Once this group was recognized, pediatric rheumatologists re
alized that spondyloarthropathies are common in childhood. 

Spondyloarthropathies do occur in girls, but rarely in severe form. 
They typically begin in the early teenage years and are often mistaken 
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for recurrent athletic injuries. Many of the children who come to me have 
been treated extensively for repeated ankle or knee sprains with exer
cise, casting, and in some cases even surgery. Other children with 
spondyloarthropathies who have a lot of tendon pain but no swollen 
joints or abnormal laboratory tests have come to me after having been 
labeled “complainers.” Unlike typical pauciarticular arthritis, in which 
it is uncommon for there to be another affected family member, other 
family members of children with spondyloarthropathies are frequently 
found to be symptomatic. However, the affected relatives often do not know 
they have this problem. They have had chronic back or knee problems since 
they were teenagers that they attribute to many different causes. 

The key findings in children with spondyloarthropathies often relate 
to tendon inflammation rather than arthritis. Enthesitis often causes pain 
around the wrists, knees, ankles, or heels. Frequently, physicians are con
fused because the child is complaining of a lot of pain, but nothing is 
broken and the joint is not swollen. Careful palpation around the joint 
will often reveal the painful tendonitis. Sometimes the tendons are very 
swollen and easily noticed on examination. In other cases the tendonitis 
is obvious only when the child complains of pain when the tendons are 
compressed. 

Periarticular pain (pain around the joint), is the hallmark of spondylo
arthropathies. The key to recognizing that the child is not suffering from 
recurrent athletic injuries lies in careful examination that often reveals 
multiple tender joints are present. Discovering that there are similarly 
affected family members when taking the family history also may speed 
recognition of a spondyloarthropathy. 

If they are questioned carefully, most of these children have pain and 
inflammation in at least two locations. It is common for them to have 
low back pain or stiffness. Surprisingly, asking about this often produces 
resistance. “Why are you asking about my back? It’s my knee that hurts!” 
Or, “Of course my back is stiff for ten to fifteen minutes every morning. 
Isn’t everyone’s?” Another common finding is pain at the Achilles ten
don insertion on the back of the heel or at the insertion of the plantar 
fascia on the bottom of the foot (see Fig. 17). This can be detected by 
percussion or deep palpation at either point. 

Dactylitis (sausage digit) may be the first manifestation of a spondylo
arthropathy in both young children and teenagers. Instead of the joints, 
the entire finger or toe appears swollen, like a sausage. This is because of 
swelling around the inflamed tendons as well as the joint. At first, the 
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Pain in enthesitis-associated arthritis commonly 
occurs at the back of the heel (Achilles tendon insertion) 

or bottom of the heel (plantar fascia insertion). 

F I G  17.  

child is complaining of only a single finger or toe and is initially thought 
to have injured it. However, on careful examination, periarticular involve
ment is often evident in multiple joints. Often there is unrecognized in
flammation in toes on the same side as the finger (or in fingers on the 
same side as the toe that was noticed) that can be found by careful ex
amination. It is also common to find unsuspected wrist involvement on 
the affected side. These children do very well when properly treated for 
their arthritis, but I have seen a number who have undergone unneces
sary surgery for suspected tumors or torn tendons, among other things. 
These children may be ANA-positive and may have unsuspected uvei
tis. It is important that they be properly screened for eye disease. 

In teenagers, limited anterior forward flexion is 
an additional finding that assists in making this 
diagnosis. Typically, these children are unable to 
touch their toes (see Fig. 18). Frequently, the par
ents and physical education instructors have noted 
that they are not flexible. Sacroiliac joint tender
ness is another common finding. Laboratory find
ings may not be helpful. Although severe cases may 
have an elevated sedimentation rate, all tests are 
often normal in children with mild spondyloarthrop
athies. HLA B27 is present in about one-half. Rheu
matoid factor (RF) should never be present. ANA is 
present in some (see Chapter 24). 

Once a child is diagnosed with a spondylo-
F I G  18.  Flattening of arthropathy, it is important to recognize that this 
the back with limited pattern of joint involvement may be associated with 
anterior forward flexion in ankylosing spondylitis, reactive arthritis, Reiter’s 
a child with enthesitis- syndrome, psoriatic arthritis, infection-associated 
associated arthritis. arthritis (including Lyme disease), and the arthri
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tis associated with gastrointestinal diseases (including IBD and celiac 
disease). Many children have a nonspecific spondyloarthropathy, mean
ing there is no associated condition. However, the associated condition 
may not become evident until years after the arthritis begins. 

Parents of children with spondyloarthropathies should not be exces
sively concerned that their children are going to have other problems; most 
do not. But if new problems occur, everyone should be aware of the condi
tions associated with spondyloarthropathies so that the child can be evalu
ated appropriately. This is particularly true of children who develop 
recurrent abdominal pain that might be IBD. While most children with 
IBD develop arthritis after their bowel disease is recognized, this is not 
always the case. The associated findings and long-term prognosis for each 
of these conditions are different, so each is discussed separately below. 

F O R M S  O F  S P O N D Y L O A R  T H R O P  A  T H I E S  

Nonspecific spondyloarthropathy, enthesitis-associated arthritis, SEA 
syndrome, ankylosing spondylitis, and juvenile ankylosing spondyli-
tis are discussed together because it is rarely possible to separate them 
reliably in childhood. Most children have a nonspecific spondyloarthrop
athy. SEA syndrome (seronegative enthesitis-arthritis syndrome) and 
enthesitis-associated arthritis are just different names for the same con
dition. About half of the children with spondyloarthropathies are HLA 
B27-positive, as noted above. Often the HLA B27-positive boys are la
beled as having juvenile ankylosing spondylitis. However, many and 
most likely most of these children will not go on to have ankylosing 
spondylitis and should not be labeled juvenile ankylosing spondylitis. 
This is discussed in detail in the section on prognosis below. 

Nonspecific spondyloarthropathies are very common. These children 
have the typical findings of a spondyloarthropathy without a recognized 
associated condition. The majority of these children who have enthesitis 
but little if any joint swelling rarely experience significant problems. Their 
primary complications are related to the arthritis. But the discomfort and 
stiffness associated with the enthesitis may result in poor sleep patterns 
and fatigue. It is not uncommon for these children to be mislabeled as 
having fibromyalgia. For children with abnormal laboratory findings or 
persistent pain and joint swelling, long-term joint damage is a signifi
cant concern. Most often the damage can be minimized by appropriate 
medical treatment, including second-line drugs. 
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Complications 

Complications that do not involve the joints (extra-articular complica
tions) are most common in children who have the associated conditions 
that are discussed below. However, a few specific complications are well 
recognized to occur in children with nonspecific spondyloarthropathies. 
Acute anterior uveitis is the most common complication. This is painful 
eye disease involving the front of the eye. Often the eye appears very red 
and the vision may be affected. This is very different from the silent eye 
disease of children with pauciarticular onset arthritis. Although it may 
be mistaken for “pinkeye” (conjunctivitis), it will not respond to antibi
otic drops and requires care by an ophthalmologist. Acute anterior uvei
tis may occur in both HLA B27-positive and B27-negative individuals. 

Cardiac involvement in adults with spondyloarthropathies is well rec
ognized. Fortunately, it occurs in only a small number of children. The 
most common form of cardiac involvement is inflammation of the root of 
the aorta (the vessel carrying blood out of the heart), which is called aorti-
tis. This inflammation can result in damage to the heart valves and a con
dition called aortic insufficiency. Children with aortic insufficiency 
complain of loss of energy and increasing shortness of breath with activ
ity. The condition is easily detected by echocardiography, which is a pain
less and simple test where sound waves are bounced off the heart to monitor 
the motion of the heart valves and muscle. Less frequent complications 
include involvement of the lungs or kidneys. These cardiac complications 
have been described in teenagers but are very rare. Most often these com
plications occur in adults with definite ankylosing spondylitis. 

Medical treatment 

Treatment for children with spondyloarthropathies must be appropriate 
to their level of discomfort and their risk of developing severe disease. 
Girls who are at low risk of significant long-term complications rarely 
require second-line agents (with the exception of sulfasalazine) unless 
they have obvious swollen joints or an elevated erythrocyte sedimenta
tion rate (ESR). Within the nonsteroidal anti-inflammatory drugs 
(NSAIDs), it is important to remember that diclofenac, nabumetone, 
piroxicam, tolmetin, oxazepram, and indomethacin are generally more 
effective for enthesitis than ibuprofen or naproxen. (Sulfasalazine is of
ten remarkably effective for children with spondyloarthropathies, but it 
contains sulfur and is associated with an increased frequency of allergic 
reactions.) The majority of children can be treated successfully with these 
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NSAIDs. For children with more severe disease, methotrexate, etanercept, 
adalimumab, infliximab, cyclosporine, azathioprine, and leflunomide all 
have been used with varying success (see Chapter 22). 

Physical therapy 

Physical therapy is important in caring for children who do 
not fully respond to NSAIDs. The major concern is their 
progressive loss of flexibility over time. This loss of flexibil
ity can be slowed if not completely prevented by a program 
of anti-inflammatory medications, exercises, and strength
ening with attention to good posture (see Fig. 19). Local in
flammatory changes in the wrist may be helped by the use 
of wrist splints to protect against subluxation and to reduce 
discomfort. For children with plantar fascia insertion pain 
or heel spurs, the use of gel-filled heel cups placed inside 
the shoe may provide substantial relief. 

Surgery is rarely necessary for children with spondylo
arthropathy. In the small subgroup of children with severe 
disease, it may become necessary to replace a damaged hip. 
Occasionally, children develop severe wrist arthritis and may 
require surgical fusion. Chronic active arthritis may require 
a synovectomy. With proper physical therapy, it is uncom
mon for children to need tendon releases. 

Long-term prognosis 

The majority of children with spondyloarthropathies do F I G  19.  

well. When considering prognosis, it is important to con- Children should 
sider boys separately from girls, the HLA B27-positive chil- practice stand-
dren separately from those who are HLA B27-negative, and ing with their 
those with an elevated sedimentation rate separately from heels, butt, 
the others. Girls who are HLA B27-negative with a normal shoulders, and 
sedimentation rate do well in the long run but may have head flat against 
recurrent complaints. Many require NSAIDs on a consis the wall. 
tent basis, especially in the wintertime, but it is rare for this 
illness to have a major negative impact on their lives. Most 
of these children have recurrent enthesitis, but swollen joints are rare. 
HLA B27-positive girls with a normal sedimentation rate tend to have a 
higher frequency of complaints and more frequently recurring disease 
but again have a good long-term prognosis. 
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Girls who have an elevated sedimentation rate or recurrent joint swell
ing are more worrisome. Some of these girls have significant arthritis that 
will require continuing care and may necessitate the use of second-line 
drugs. Nonetheless, I expect these girls to grow up to have solid jobs and 
families of their own. The prognosis is a little more guarded for the girls 
who have elevated sedimentation rates and swollen joints and are HLA 
B27-positive. This group is more likely to require second-line agents and 
to have persisting problems into adulthood. However, with proper care 
they should still have a very acceptable outcome and enjoy a full life. 

Most HLA B27-negative boys with a nonspecific spondyloarthropathy 
also do well. However, their complaints tend to be more frequent and 
more severe than the complaints of HLA B27-negative girls. They also 
tend to have more persistent problems with heel pain and back pain. 
This group may require chronic medication. They generally function well 
as adults but are typically excluded from the armed forces and emer
gency services. 

Boys with an elevated sedimentation rate and swollen joints are at greater 
risk of an unsatisfactory outcome. They may have more difficulty over the 
long term and often require second-line agents. Although their outcome is 
usually quite acceptable, there are HLA B27-negative boys with chronic 
and persistent arthritis lasting into adulthood. Nonetheless, most have jobs 
and families and are not limited by their arthritis, with the exception of 
athletic activities and occupational limitations as above. 

There are two distinct groups of HLA B27-positive boys. Some have 
normal sedimentation rates, no swollen joints, and only mild complaints. 
It appears that they have only minimal genetic predisposition toward 
arthritis (see Chapter 24). Like the others in this group, these children do 
well. Boys who are HLA B27-positive and have swollen joints with an ele
vated ESR are at greater risk. Some will go on to develop definite ankylosing 
spondylitis or another associated condition (see the next section). 

J U V E N I L E  A N K Y L O S I N G  S P O N D Y L I T I S  A N D  

A N K Y L O S I N G  S P O N D Y L I T I S  

In the 1970s the genetic marker HLA B27 was a new discovery. Since 
virtually all adult men with ankylosing spondylitis (AS) were HLA B27
positive, there was great concern that all of the HLA B27-positive boys 
who came to the attention of rheumatologists would ultimately develop 



125 Spondyloarthropathies 

ankylosing spondylitis. However, since most individuals with AS do not 
fulfill criteria for the diagnosis until after they reach thirty years of age, 
you need at least fifteen years of follow up to know which teenage boys 
ultimately develop AS. Keeping track of teenagers is very difficult. Fur
ther, the ones who have trouble are more likely to keep in touch with 
their doctors than the ones who do not. 

No one is sure how great the future risk of developing AS is for HLA 
B27-positive teenage boys with mild or moderate complaints. Diagnos
ing all HLA B27-positive boys with a spondyloarthropathy as having 
juvenile ankylosing spondylitis (JAS) is predicting the future without 
the benefit of a crystal ball. Not only does it cause undue worry for many 
parents, but it also makes life and health insurance difficult to obtain. 
Although some will develop AS, labeling all of these children with JAS 
is unnecessary. 

I recommend that the term “juvenile ankylosing spondylitis” be 
avoided. Certainly, an HLA B27-positive boy who has swollen joints and 
an elevated sedimentation rate is at risk of progressing to definite AS 
and should be treated aggressively, but there is no accurate information 
about how likely he is to develop definite AS. To be diagnosed with defi
nite AS, a child must fulfill a set of criteria that were developed for adults. 
The specific degree of radiographic evidence of sacroiliitis required by 
these criteria is rarely present in childhood. Careful studies of adults 
who were ultimately diagnosed with AS have determined that they of
ten did not fulfill the required radiographic criteria until they reached 
their thirties. That does not mean that these men did not have arthritic 
complaints earlier in life. However, they were not diagnosed with defi
nite AS because many individuals with arthritic complaints do not de
velop full-blown disease. The same is true of children. 

Occasionally, I see HLA B27-positive teenage boys who have obvious 
sacroiliac joint involvement on their X rays and can be labeled defini
tively as having AS. However, this is uncommon. Parents of a child who 
is HLA B27-positive must remember that the child inherited the gene 
from them. If you did not develop AS, why should you assume your 
child will? Further, even if you have AS, we know the penetrance of the 
disease is highly variable. That means it is not a sure thing that your 
child will develop the disease. These children should all be under the 
care of an experienced rheumatologist who appropriately treats what
ever problems develop. This will assure them the best possible outcome, 
whatever the ultimate diagnosis. Prematurely labeling the child with a 
diagnosis of juvenile ankylosing spondylitis does not benefit anyone. 
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R E A C T I V E  A R  T H R I T I S :  I N F E C T I O N - A S S O C I A  T E D  

A R  T H R I T I S  A N D  R E I T E R ’ S  S Y N D R O M E  

Bruce was a sixteen-year-old passenger on a large cruise ship. Due to 
circumstances beyond control, one of the dishes served on the ship 
was contaminated by a bacterium that causes gastroenteritis (vomit
ing or diarrhea). Some 500 passengers who ate the contaminated food 
became ill. Most passengers recovered completely within a few days. 
But 10 percent of the passengers who became ill developed aches and 
pains in their joints one to two weeks after being sick. Only five of the 
ill passengers developed persistent arthritis that required treatment. 
Bruce was one of them. Fortunately, he recovered over a six-month 
period. However, two other passengers never fully recovered from 
their arthritis. Although only forty of the passengers who became ill 
were HLA B27-positive, four of the five passengers who required treat
ment for their arthritis were HLA B27-positive. (HLA B27 is indicative 
of a genetic predisposition to arthritis.) 

Reactive or infection-associated arthritis and Reiter’s syndrome are 
important special cases of spondyloarthropathy. Affected children are 
often very ill, with fever, rash, and widespread arthritis. Sometimes the 
arthritis is in only one large joint, but at other times it may be wide
spread in large and small joints. It was originally termed “reactive ar-
thritis” because the arthritis frequently begins shortly after a significant 
viral or bacterial infection. The name was changed to infection-associ-
ated arthritis to remind physicians that in some cases the infection is still 
present and may require treatment. 

The most common infectious agents that cause these forms of arthritis 
are bacteria—shigella, salmonella, neisseria, and chlamydia—and viruses, 
especially parvovirus B19. The arthritis associated with Lyme disease is 
also a form of infection-associated arthritis. Mild and brief arthritis fol
lowing a variety of infections is very common. Once the episode has 
passed, most children recover completely. A typical episode of infection-
associated arthritis resolves in three to six weeks. However, some chil
dren develop arthritis that lasts for a longer period, as exemplified by 
the case history above. Occasionally, children have lingering disease that 
may persist for many months. If the arthritis persists for a year or more, 
then it is considered arthritis that was initiated by an infection, but it is 
no longer considered reactive or infection-associated arthritis. 



127 Spondyloarthropathies 

F I G  20.  A child with very little genetic predisposition but affected by a 
strong environmental agent is much less likely to ever have arthritis again 
than a child who has a strong genetic predisposition. That person may develop 
arthritis following infection with any number of weaker agents. 

Although many children with infection-associated arthritis look very 
ill at the beginning, the majority of children recover completely. Some 
are initially misdiagnosed as having systemic onset arthritis, but the fe
ver pattern and rash of reactive arthritis and systemic onset arthritis are 
different. Recurrences of reactive arthritis are rare (if the underlying in
fection has resolved), but there are children with a substantial genetic 
predisposition to arthritis that develop repeated episodes of arthritis fol
lowing exposure to different infectious agents. HLA B27 is just one ex
ample of genetic predisposition. There are many people with a genetic 
predisposition to arthritis who are not HLA B27-positive (see Fig. 20). 

Complications 

Since, by definition, infection-associated arthritis resolves within a year 
of onset, long-term complications are infrequent. There may be compli
cations related to the initial infection, but most children recover fully 
and do well. 
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Reiter’s syndrome 

Reiter’s syndrome is a special case of reactive arthritis. It is distinguished 
from other cases of reactive arthritis by the occurrence of arthritis, ure
thritis, and conjunctivitis. (Urethritis is irritation of the urinary tract and 
is typically evident because of pain or white blood cells in the urine.) 
Children with Reiter’s syndrome sometimes have rashes particularly on 
their hands and feet. They may also have severe, painful, acute anterior 
uveitis. When evaluating a child for the diagnosis of Reiter’s syndrome, 
it is important to remember that the arthritis, urethritis, and conjunctivitis 
do not have to all be present on the same day. They may occur one after 
the other without ever overlapping in time. Incomplete Reiter’s syndrome 
is just another term for reactive arthritis. Although Reiter’s syndrome with 
all of the findings is common in adults, it is rare in childhood. 

Treatment. The most important step in the treatment for children with 
infection-associated arthritis including Lyme disease and Reiter’s syn
drome involves making sure the infection is properly treated. Once it is 
clear that the infection associated with the arthritis is no longer active, 
these children should be treated just like other children with spondylo
arthropathies. Most respond well to easily tolerated NSAIDs, but some 
may require indomethacin during the early phase of their arthritis. In 
most cases, the arthritis resolves completely over a period of a few months. 
Second-line agents are rarely required, but some children benefit from 
the addition of sulfasalazine. Although intra-articular injection of corti
costeroids may be useful if a single joint remains troublesome after the 
infection has been fully treated, oral corticosteroids are rarely necessary. 

Physical therapy and surgery. Physical therapy to maintain strength 
and range of motion is often necessary during the acute phase of the dis
ease. Surgery should not be necessary for a child with infection-associated 
arthritis unless it is necessary for treatment of the infection. 

Prognosis. Once the infection is properly treated and has resolved, 
the long-term prognosis for children with infection-associated arthritis 
is very good. Occasionally, children have recurrent episodes of arthritis 
with subsequent infections. Rarely children may have an episode of infec-
tion-associated arthritis, recover, and then develop persistent spondylo
arthropathy years later. 



129 Spondyloarthropathies 

P S O R I A  T I C  A R  T H R I T I S  

Susan is a delightful girl who initially was seen by her pediatrician at 
the age of two for a stubbed toe that just did not get better. There was no 
obvious explanation for the diffusely swollen toe, and it finally went 
back to normal over a four-month period. Susan then did well until she 
was six years of age. At that time she had a swollen knee and was noted 
to be ANA-positive. She was diagnosed with pauciarticular JA. Her sedi
mentation rate was elevated to fifty but returned to normal after several 
months of treatment. Her knee slowly improved, and by age eight she 
was off all medications. She became my patient at age twelve when she 
presented with pain and swelling in both knees and the right wrist. 
Over the ensuing years she has had continuing polyarthritis controlled 
by sulfasalazine, methotrexate, and etanercept. Despite aggressive treat
ment, she has lost some range of motion in her wrists. Nonetheless, she 
is currently a successful college graduate in her mid-twenties, working 
for a prestigious firm on Wall Street. Only a careful physician would 
recognize that she continues to have limitations due to her arthritis. 
However, she remains on multiple medications. 

Psoriatic arthritis is another spondyloarthropathy that requires special 
attention. Pediatric rheumatologists continue to debate exactly who be
longs in this group, since one does not have to have psoriasis to have 
psoriatic arthritis and one might have another form of arthritis and coin
cidentally have psoriasis (see below). The situation is further compli
cated by recognition of two distinct subsets. One group is made up of 
young children, mostly girls, who are often ANA-positive and may have 
pauciarticular onset. However, these are often the children who have the 
elevated sedimentation rates or low hemoglobin values. Many of these 
children start with a swollen finger or toe (dactylitis). The confusion about 
this group results from a lack of long-term follow up for many children. 
This is a disease that evolves over a period of years, just as Susan’s did. 
Most of the children in this group do not have psoriasis. So, why is it called 
psoriatic arthritis? I often think it would be easier to simply call this Joe’s 
disease. However, if you follow children who have this type of arthritis 
for a long period, ultimately (it may be ten or fifteen years later) many of 
them will develop psoriasis. 

There are varied criteria for the diagnosis of psoriatic arthritis. They 
require that the child have arthritis plus dactylitis or changes in the fin
gernails of a type often seen in children with psoriasis (onycholysis), as 
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well as a close relative with psoriasis. Some physicians argue over how 
close the relative must be and how sure you are that the relative has 
psoriasis. These arguments fail to recognize that this arthritis has a char
acteristic appearance and behavior. 

If a child presents with dactylitis or obvious swollen tendons, it is most likely 
psoriatic arthritis. It does not really matter whether there is a relative with pso-
riasis or whether the child ultimately develops psoriasis. What matters is that 
the physician recognizes that children with this pattern of arthritis require more 
aggressive treatment. The same is true for little girls with only a single 
swollen joint, if they have an elevated sedimentation rate or low hemo
globin, as noted in the discussion of pauciarticular JA. 

The young children with this form of arthritis need to be treated more 
aggressively than children with typical pauciarticular arthritis. Most of
ten they are girls, but there are some boys in this group. Except for the 
laboratory criteria discussed above, they may look just like other chil
dren with pauciarticular onset arthritis. However, they are often more 
difficult to bring under control with NSAIDs, and their disease recurs 
much more frequently. Interestingly, they are often ANA-positive and as 
much at risk of eye disease as the true pauciarticular onset children. Some 
will have a family history of psoriasis and others will have a swollen 
tender finger or toe that might not have been noticed. In some cases, the 
swollen toe may have been noticed several months before the knee be
came swollen and then cleared up. 

Despite the fact that only a few joints are affected at the beginning, 
over time these children often develop polyarticular disease. A typical 
child might have had a swollen toe that rapidly improved at eighteen 
months of age, then a swollen knee at thirty-six months of age that im
proved over six months, then swollen wrists at six years of age that are 
still causing trouble at age twelve. The key to obtaining a good outcome 
for these children is aggressive therapy to bring their disease under con
trol, followed by prolonged suppressive therapy with a medication such 
as sulfasalazine. I have cared for children who had no evidence of arthri
tis while being maintained on sulfasalazine for several years, only to 
flare within a few months when the sulfasalazine was discontinued. 

The second group of children with psoriatic arthritis is made up of 
children who often first see a rheumatologist when they are between 
twelve and sixteen years of age. Again, girls are more common than boys 
in this group. Often they give no history of earlier problems. Their prob
lems may begin with a swollen finger or toe and they are invariably 
thought to have suffered recurrent athletic injuries. Some present with a 
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swollen wrist without evidence of any other joint involvement. They of
ten have an elevated sedimentation rate and about half have a family 
history of psoriasis. Sometimes the arthritis is difficult to control. In other 
children it seems to come under control easily, but it keeps coming back. 
It is unlikely that this form of arthritis is ever truly gone in the sense that 
you can be sure it will not come back again. A significant number of 
these children develop widespread arthritis over time. However, most 
respond well to aggressive therapy. As with all forms of arthritis in child
hood, early intervention is essential to prevent the accumulation of sig
nificant long-term joint damage. Since it frequently recurs, continued 
follow up even when the child seems well is also important. I frequently 
have parents return after having skipped appointments for a year or two 
because the child recently had begun to complain of pain. On careful 
examination, there are often long-term changes that take months to ap
pear. If the family had kept the scheduled follow-up appointments when 
the child was not complaining, the problem could have been detected 
sooner and much of the damage prevented. 

Because of its destructive potential, it is important that this form of 
arthritis be recognized promptly. This is the most likely diagnosis for 
any child presenting with dactylitis or predominant upper extremity in
volvement (i.e., elbows, wrists, and shoulders). Although the neck is 
rarely the first joint involved, it frequently becomes involved over time. 
Involvement of the jaw is also more frequent in these children than in 
children with other forms of spondyloarthropathy. 

Complications 

The primary complications of psoriatic arthritis are related to recurrent 
arthritis. Some children develop significant joint damage over the course 
of their disease. Serious eye involvement can occur in young children, 
and children with ANA-positive psoriatic arthritis must be monitored 
just as carefully as children with ANA-positive pauciarticular onset JA. 
Fortunately, eye involvement is less common in teenagers but still pos
sible. Persistent wrist and finger involvement is often prominent. In some 
children this seems to be the only evidence of disease. However, chil
dren may begin with only wrist involvement but years later develop 
problems in other joints. Elbow, neck, and jaw involvement is more 
common in children with this form of arthritis and must be looked for. 
However, hips, knees, ankles, and toes may also be involved. Because 
the arthritis can become widespread, it is important to do everything 
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possible to bring it under control quickly and, if possible, to prevent it 
from returning. 

Medical treatment 

Initial treatment for this group is the same as the treatment for other 
children with spondyloarthropathies. Again, it is important to remem
ber that diclofenac, nabumetone, piroxicam, tolmetin, oxazepram, and 
indomethacin are generally more effective for enthesitis than ibuprofen 
or naproxen. I am much quicker to use sulfasalazine for children in this 
group. It is often remarkably effective. Children may promptly improve 
on sulfasalazine who did not improve with any of the other NSAIDs. I 
have cared for a number of children who did very well for several years 
on sulfasalazine, but then had recurrent disease within a few months of 
stopping the drug. As a result, in the absence of side effects, I continue 
sulfasalazine as long as possible. As with all medications, children on 
long-term therapy with sulfasalazine require routine monitoring of their 
laboratory tests (see Chapter 22). Most often problems with sulfasalazine 
occur at the beginning of treatment. 

While the majority of children are treated successfully with NSAIDs 
and possibly sulfasalazine, some children have arthritis that is more dif
ficult to control. In different children I have had excellent success with 
methotrexate, etanercept, adalimumab, infliximab, cyclosporine, azathio
prine, or leflunomide. None of these medications works for every child, 
but it is rare for a child to fail to respond to any of them. Thalidomide has 
been effective in children who have failed all other therapies, but it must 
be used only by physicians with extensive experience with this medica
tion (see Chapter 22 for more details). Except for occasional intra-articular 
injections, corticosteroids are rarely necessary and should be avoided if 
at all possible. 

Physical therapy 

Physical therapy plays an important role in maintaining strength and 
range of motion for these children. Since this form of arthritis has a pro
pensity to involve the wrists and fingers, occupational therapy is often 
an important part of their care as well. 

Surgery 

Surgery is rarely necessary for children with psoriatic arthritis. For chil
dren with severe disease it may be necessary to replace a damaged hip. 
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Occasionally, children develop severe, painful wrist arthritis that may 
require surgical fusion. With proper physical therapy it is uncommon 
for children to need tendon releases or any other surgical procedures. 

Prognosis 

The long-term prognosis for children with psoriatic arthritis is more 
guarded than for children with a nonspecific spondyloarthropathy or 
typical pauciarticular onset JA. Young children who have only dactylitis 
that resolves quickly may nonetheless years later develop arthritis in 
other joints. With aggressive therapy and careful monitoring, most of 
the children with psoriatic arthritis will have a very acceptable, if not 
perfect, outcome. Over a period of years some children with this arthri
tis develop progressive changes in their fingers and wrists despite ag
gressive therapy. 

Children with psoriatic arthritis and significantly elevated sedimen
tation rates should be treated aggressively even if it appears that there is 
involvement of only a single joint. It is common to see a teenager who 
initially complained of only a single swollen finger or tender wrist with 
an elevated sedimentation rate ultimately developing widespread poly
arthritis. This group of children frequently requires NSAIDs, sulfa
salazine, methotrexate, etanercept, or adalimumab. Leflunomide may also 
be useful. With aggressive therapy, the majority of these children are able 
to function normally as adults. 

A R  T H R I T I S  A S S O C I A  T E D  W I T H  

B O W E L  D I S E A S E  

Ulcerative colitis and regional enteritis are collectively referred to as 
inflammatory bowel disease (IBD). It is well known that some children 
with these diseases have arthritis. This arthritis typically takes the form 
of a spondyloarthropathy. It is also well recognized that the arthritis may 
become evident before the IBD. The complete explanation for this asso
ciation is unclear. Careful studies have demonstrated that many indi
viduals with spondyloarthropathy have an unusual appearance to their 
gastrointestinal mucosa (lining). Exactly how this relates to developing 
arthritis is uncertain. Children with IBD are often on strong immuno
suppressive medications for the IBD. They also may be receiving corti
costeroids. In most cases the therapy for their IBD is sufficient to control 
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their arthritis. However, occasionally, children require NSAIDs in addi
tion to the therapy for their IBD. Infliximab and adalimumab are benefi
cial for children who don’t respond to NSAIDs. 

In evaluating a child with a spondyloarthropathy who has gastrointes
tinal complaints, testing for the antibody pANCA may speed recogni
tion of the child with IBD. Two skin findings, erythema nodosum (large, 
tender, painful, red or purplish bumps over the shins) and pyoderma 
gangrenosum (large areas of skin breakdown with weeping sores), in a 
child with a spondyloarthropathy should spark careful consideration for 
possible IBD. Many of the children with arthritis and IBD are HLA B27
positive. Children with IBD who are HLA B27-positive are more likely to 
have significant and persistent arthritis than those who are HLA B27
negative. 

Complications 

The long-term complications of children with IBD are primarily related 
to their gastrointestinal disease and its treatment and are not discussed 
here. Complications of the arthritis of IBD are similar to those of children 
with spondyloarthropathy. With the exception of hip and sacroiliac joint 
involvement the arthritis rarely is of long-term significance. 

Physical therapy 

Physical and occupational therapy for these children is the same as for 
other children with other spondyloarthropathies. 

In addition to IBD, children who have abdominal pain, rash, and ar
thritis might have reactive arthritis, Henoch Schoenlein purpura, Kawa-
saki disease, polyarteritis nodosa, dermatomyositis, systemic lupus 
erythematosus, or other vasculitic diseases, as well as many other con
ditions (see the appropriate chapters). Most often the correct diagnosis is 
evident, but I have seen children with IBD initially misdiagnosed with 
these illnesses, and vice versa. 

One special situation that deserves attention is the child with a complaint of 
severe abdominal pain, fever, arthritis, and limp. If a child has been ill with 
severe abdominal pain and developed a limp on the right side, the physi
cians should remember to consider the possibility of undiagnosed appen-
dicitis. Most children with appendicitis develop fever and severe abdominal 
pain and are promptly diagnosed. However, over the years I have seen 
several children referred for evaluation with a limp. On careful examina
tion these children had right lower abdominal pain on deep palpation. 



135 Spondyloarthropathies 

The limp and the findings “in the right hip” were the result of abdominal 
pain because there was an abscess around a ruptured appendix that was 
not diagnosed at the time it occurred. This situation can often be suspected 
from a careful history and physical examination. It can be confirmed by a 
CAT scan of the abdomen or perhaps abdominal ultrasound. 

Celiac disease (gluten-sensitive enteropathy) is another gastrointesti
nal disease associated with arthritic complaints that typically takes the 
form of a spondyloarthropathy. Celiac disease most often begins with poor 
growth during the first years of life. However, celiac disease is being in
creasingly recognized in teenagers with nonspecific joint complaints or 
spondyloarthropathies and chronic upset stomachs. When questioned, 
many of these children complain of disliking pasta, pizza, and other high-
gluten foods. A definite diagnosis of celiac disease requires the character
istic findings on small intestinal biopsy, but the diagnosis is strongly 
suggested by the presence of anti-endomyseal antibodies (IgA anti-tissue 
transglutaminase) in the blood. Treatment for celiac disease is a gluten-
free diet. With this the arthritic complaints will normally subside. Untreated 
celiac disease is associated with a number of autoimmune conditions, in
cluding thyroiditis, and may be associated with a positive ANA. 

Nonspecific arthritic complaints may also be seen in children who have 
recovered from a severe insult to the gastrointestinal tract. The most com
mon examples are children who suffered necrotizing enterocolitis dur
ing the neonatal period. “Bypass arthropathy,” in which individuals with 
surgically induced short-bowel syndromes developed arthritis, was well 
recognized when this surgery was briefly popular for the treatment of 
morbid obesity. Because of the very high rate of complications associ
ated with this procedure, it is now done only rarely. 

Since there are a variety of conditions that affect the gastrointestinal 
tract and cause arthritis, it is natural to wonder how the two problems 
are associated. There are no studies that answer this question to 
everyone’s satisfaction. It appears that a damaged or “different” intesti
nal tract will allow elements from the diet to get into the bloodstream. In 
some people (perhaps because of genetic predisposition), these elements 
may reach the joints and initiate arthritis. If the damage to the intestinal 
tract can be corrected, the arthritis may go away. This association has led 
to the hope that dietary changes may relieve the arthritis. This is true for 
children with celiac disease who improve if they avoid foods containing 
gluten. However, it does not appear to be true for other conditions (see 
Chapter 23). 
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M I S C E L L A N E O U S  C O N D I T I O N S  R E L A  T E D  T  O  

S P O N D Y L O A R  T H R O P  A  T H I E S  

Hypogammaglobulinemia-associated problems 

IgA deficiency. IgA deficiency is a low level of immunoglobulin A (see 
Chapter 24 for a full discussion of immunoglobulins). Children with IgA 
deficiency develop rheumatic diseases much more frequently than the 
normal population. While this often takes the form of a spondyloarthrop
athy, studies have shown an increased frequency of children with IgA 
deficiency in virtually every rheumatic disease. There are two important 
problems to be aware of regarding a child who is recognized to have IgA 
deficiency. The first is to recognize that this is a permanent condition 
that makes recurrent arthritis more likely, even in a child who otherwise 
appears to have pauciarticular onset disease. 

The second problem is that individuals who are IgA-deficient are vul
nerable to “transfusion reactions.” These are not due to incompatibility 
with the transfused red blood cells, but are the result of a reaction to the 
IgA in the serum transfused with the red blood cells. Routine laboratory 
cross-typing will not detect this. Parents of children who are IgA-deficient 
should be sure that they inform any treating physician of this condition. A 
clue to the presence of IgA deficiency is a strong history of recurrent ear 
infections or similar problems. However, many children who have had 
lots of ear infections do not have any identified abnormality. 

Common variable hypogammaglobulinemia. This is a condition in 
which children with immature immune systems do not have fully nor
mal levels of immunoglobulin. As the immune system matures, the prob
lem frequently corrects itself. Children in the three- to seven-year-old 
age group who limp whenever they have a viral infection often have low 
immunoglobulin levels. This group is not well described in the litera
ture. On evaluation they often have a very mild degree of periarticular 
pain and no other obvious findings. The complaints typically disappear 
in a day or a few days, when the infection has resolved. However, the 
limp or other joint pains may recur with subsequent infections. I have 
seen a number of children with six, seven, or even eight such episodes. 

Routine laboratory evaluation of these children is usually completely 
normal. When serum immunoglobulin levels are measured, the children 
have values that would clearly be abnormal for an adult but are consid
ered at the low end of normal for their age. I have cared for several dozen 
of these children over the past twenty years. As their immune system 
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matures, the immunoglobulin levels rise and the problem ceases. No 
detailed reports of the long-term outcome for these children are avail
able. None that I have cared for has developed significant rheumatic dis
ease. Since these children are at the low end of normal for their age, they 
are not officially immunodeficient. Many have been misdiagnosed as 
having JRA. 

Children with definite common variable hypogammaglobulinemia 
and IgG subclass deficiencies may also have an increased incidence of 
arthritis. These are children with low immunoglobulin levels of varying 
specific types. The arthritis these children get also generally follows the 
pattern of a spondyloarthropathy. Many investigators feel that this situ
ation is similar to the situation for children with abnormal gastrointesti
nal tracts. In children with mild immune deficiencies, proteins or other 
molecules that are normally kept out of the body by the immune system 
are able to get in and cause mild arthritis. In most children these epi
sodes are short-lived and without serious complications, but there are 
exceptions. In addition, it is important to recognize that the defect in 
their immune systems leaves them vulnerable to bone or joint infections 
that require treatment with antibiotics. 

Children with more severe forms of immunodeficiency are occasion
ally found to have arthritis. For these children, the immune deficiency 
and the resulting infections are usually a more significant problem than 
the arthritis. However, these children may benefit from treatment with 
NSAIDs. Often the underlying immunodeficiency is treated with intra
venous immunoglobulin (IVIgG), and this leads to resolution of the ar
thritis as well. 

“Recurrent” toxic synovitis 

Toxic synovitis is a transient inflammation of the hip that most often oc
curs in young children (see Chapter 3). I occasionally see children diag
nosed with “recurrent” toxic synovitis. These children should be regarded 
with suspicion. Some have Legg-Calve-Perthes disease that has not been 
recognized. In other children, recurrent episodes of synovitis in the hip 
may be the first manifestation of what ultimately becomes an obvious 
spondyloarthropathy. Toxic synovitis should never be diagnosed in a child 
over nine years of age. Isolated synovitis of the hip in children over the 
age of nine is usually the initial manifestation of a spondyloarthropathy. 
However, other causes of hip inflammation must be excluded. 
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Post-streptococcal reactive arthritis and rheumatic fever 

Post-streptococcal reactive arthritis is another form of infection-associated 
arthritis. It differs in that we know this form of infection-associated arthri
tis is initiated by a group A streptococcal infection. Post-streptococcal re
active arthritis behaves just like the other forms of infection-associated 
arthritis. Sometimes the arthritis is in a single large joint such as the hip, 
and at other times it can affect multiple joints. 

There is a lot of confusion regarding the relationship of post-streptococcal 
reactive arthritis to acute rheumatic fever. Since acute rheumatic fever is associ-
ated with possible damage to the heart and requires penicillin prophylaxis, this 
is an area of great concern. Acute rheumatic fever is defined according to 
the Jones criteria (see box). Children who develop a nonmigratory (not 
moving from joint to joint) arthritis after a streptococcal infection do not 
fulfill these criteria. As a result, many physicians do not treat these chil
dren with penicillin prophylaxis. However, some of these children have 
gone on to develop heart damage of rheumatic fever following a later 
streptococcal infection. 

Medical therapy. Since no large-scale studies have been carried out to 
determine how much risk there is for children with post-streptococcal 

Jones criteria for the diagnosis of acute rheumatic fever 
Major criteria 

•	 Carditis (inflammation of the heart valves or muscle) 

•	 Migratory polyarthritis (swollen and tender joints with involve
ment shifting from one joint to another) 

•	 Sydenham’s chorea (a type of uncontrollable movements) 

•	 Subcutaneous nodules (bumps under the skin) 

•	 Erythema marginatum (a red rash with dramatic red outlines) 
Minor criteria 

•	 Raised CRP, ESR, or leukocytes (laboratory results) 

•	 Arthralgia (joint pain without swelling or limitation) 

• Fever 

The diagnosis of acute rheumatic fever requires two major criteria, or 
one major and two minor criteria, and evidence of a recent streptococcal 
infection. 
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reactive arthritis who do not fulfill Jones criteria, there is no definite right 
answer regarding penicillin prophylaxis for these children. In families 
where there is a history of acute rheumatic fever or in children where the 
arthritis associated with the streptococcal infection was severe, I prefer to 
treat with penicillin prophylaxis to prevent recurrences and reduce the risk of 
future rheumatic fever-related heart damage. Some physicians insist this 
should not be done unless the child fulfills Jones criteria. I would point 
out two facts to these physicians. First, Jones criteria are guidelines, not 
laws—they were drawn up by a committee. Second, if you talk to physi
cians who were practicing medicine when rheumatic fever was common, 
many of them freely acknowledge treating many children who did not 
definitely fulfill the Jones criteria. Our concern should be for preventing chil-
dren from developing heart disease, not slavishly applying written guidelines. 
However, this must be balanced against the risks of penicillin allergy 
and the appearance of bacteria that are resistant to penicillin. 

The arthritis in children with post-streptococcal reactive arthritis is 
treated with NSAIDs, just like other forms of spondyloarthropathy. Al
though aspirin was the old therapy for acute rheumatic fever, the other 
NSAIDs are safer, more convenient, and equally effective. 

Prognosis. The prognosis for children with post-streptococcal reac
tive arthritis and children with acute rheumatic fever is primarily re
lated to heart involvement. By definition, children with post-streptococcal 
reactive arthritis do not have heart involvement. If they have heart in
volvement, they fulfill criteria for rheumatic fever. (Our concern is that 
they will develop heart involvement with a future streptococcal infec
tion.) For children with acute rheumatic fever, severe inflammation of 
the heart can lead to permanent heart damage or even death. However, 
the arthritis is short-lived and rarely of long-term significance. Any child 
with heart damage secondary to acute rheumatic fever should be under 
the care of a cardiologist. 
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10
Lyme Disease

Frankie was a delightful twelve-year-old who loved to play sports. Half-
way through football season, he began to complain of knee pains. When
his symptoms didn’t improve, he was taken to his pediatrician. At first
the pediatrician thought Frankie simply “twisted it.” When Frankie was
unable to continue football because the knee was swollen and painful,
he was referred to an orthopedist. Three months later Frankie continued
to have pain in the knee that prevented him from playing sports. With
activity the knee often became swollen but would improve over a week
to ten days. He was sent to me to treat his “JRA.” The father was sure he
had been tested for Lyme disease, but careful review of the records
revealed that the test had never been done. The orthopedist was sure
the pediatrician had checked, and the pediatrician was sure the ortho-
pedist had. When I did the Lyme test, it was strongly positive and Frankie
improved dramatically when we treated him with antibiotics.

Samuel was a five-year-old from an area where Lyme disease was quite
common. Although he had played happily outdoors all summer, he
seemed to be dragging in the fall. When he began to complain of
pain, his mother took him to the pediatrician. The blood tests were
negative for Lyme, but the erythrocyte sedimentation rate (ESR) was
moderately elevated. Since Lyme was common in the area where Sam
lived, the pediatrician simply treated him for Lyme despite the nega-
tive test. When Sam didn’t get better with the oral antibiotics, he got
intravenous antibiotics for two more months. He still didn’t seem bet-
ter. Finally, Sam was sent to me for treatment of his difficult Lyme
disease. X rays revealed that Sam had a large tumor in his pelvis, ne-
cessitating surgery, radiation, and extensive chemotherapy. Sam was
left with permanent bone damage after the surgery. He never had Lyme.
Had the tumor been found sooner, he might have done better.
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Lyme disease is a chronic infection by Borrelia burgdorferi. This is a spiro
chetal organism that is carried by mammals such as deer and deer mice 
and spread by very small deer ticks (Ixodes scapularis). The ticks bite an 
infected animal and pick up the spirochete with their blood meal. They 
then transfer the spirochete to people or animals they feed on, infecting 
them with Lyme disease. 

Lyme disease in humans is often only an acute flu-like illness. How
ever, some adults and children develop rash and arthritis. The key to 
understanding Lyme arthritis in children is to recognize that it is in many 
ways a typical infection-associated arthritis. The major difference is that 
Lyme disease follows a much more protracted course. Typical infection-
associated arthritis develops within a few weeks of the original illness. 
The fever and rash (erythema chronicum migrans, or ECM) of Lyme dis
ease also occur early. However, the arthritis of Lyme disease usually does 
not appear until two to four or more months after the initial infection. 

Ticks found in the spring and early summer are young ticks (nymphs) 
that are not as likely to carry Lyme disease. But as they feed repeatedly 
on different animals, the likelihood of their being infected dramatically 
increases. Many of the children I see in my office seem to have become 
infected during late August or early September. They develop arthritis 
in November, December, or January, when parents and physicians are 
not thinking about Lyme disease. Children who present with arthritis in 
the early summer often have been infected the previous fall. (It is rarely 
possible to prove exactly when a child was infected. The Western blot 
test detects a specific number of bands, which gradually increases over 
time as the infected individual mounts an immune response to the spiro
chete. A child diagnosed with Lyme disease in the early summer who 
has more than ten positive bands on the Western blot was most likely 
infected the previous year.) 

Some parents know their children are at risk because they live in areas 
where deer are common. Other families have visited such areas but never 
found a tick on their child. It is important to realize that the deer tick that 
carries Lyme disease is extremely small. It is no larger than the head of a 
typical pin. Ticks are often recognized only after the area around where 
they have bitten becomes red and irritated, or when a parent notices a 
“moving freckle.” While it is a disadvantage that these ticks are so small, 
parents who find a larger dog tick on their child (about the size of lentil) 
can be confident that these ticks do not carry Lyme disease. Even parents 
who live in areas where Lyme disease is common are often surprised to 
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learn that arthritis that appeared in January is the result of a tick bite the 
previous summer. 

In children the flu-like symptoms of early Lyme disease are often dis
missed as a virus. The child may develop the characteristic rash of ECM 
a few weeks after the original illness. This is most often a series of large 
circles the size of a quarter or even much bigger. The outer edge of the 
circle is red and inflamed looking, while the center of the circle is usually 
pale. Anyone with the characteristic appearing rash should be tested and 
treated for Lyme disease. (There are other illnesses that may produce a 
rash with central clearing. If the Lyme test is negative, make sure other 
possible explanations are carefully considered.) Children do not usually 
have arthritis when the rash first appears. However, the rash can recur 
later in the illness at a time when the child does have arthritis. This rash 
does not come and go rapidly like the rash associated with systemic on
set arthritis. In addition, in children with Lyme disease the individual 
lesions are typically far fewer, but much larger. 

A number of nonspecific symptoms, such as headaches, are often seen 
at the beginning of Lyme disease. Their significance is uncertain. It is 
clear that Lyme disease does involve the nervous system in some chil
dren, although most children with headaches do not have central ner
vous system Lyme disease. Bell’s palsy, one symptom of Lyme disease, is 
an irritation of the facial nerve, which is responsible for moving the side 
of the face. If this nerve is not functioning properly, the child cannot open 
the mouth to smile or close the eye tightly on the involved side. While 
there are many possible causes of Bell’s palsy, it is well recognized that 
Lyme is a common cause in Lyme-endemic areas. 

Lyme arthritis usually begins dramatically. It can affect any large or 
small joint and often suddenly affects many joints. Children with Lyme 
disease are often in significant pain. This is very different from typical 
childhood arthritis, which comes on gradually. Although ECM is a typi
cal manifestation of early Lyme disease, it is rarely present when the 
arthritis develops. 

Since the arthritic symptoms develop months after the initial tick bite, 
children with Lyme disease are easily diagnosed only if the physicians 
remember to check a Lyme titer. Some children with Lyme disease present 
with only a single swollen joint. These children differ from children with 
typical JA in that the arthritis often comes on rapidly. In addition, like 
other forms of infection-associated arthritis, Lyme arthritis can begin in 
the hip. (However, I have never seen dactylitis due to Lyme disease.) 
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Children with Lyme disease who have gone untreated for a long period 
of time may have recurrent episodes of joint swelling. This most often 
takes the form of recurrent knee swelling, which may have been dismissed 
as an athletic injury or sprain. It is important that any child with swollen 
joints who lives in or has visited an area where Lyme disease occurs be 
appropriately tested. This is particularly important for children who may 
be known to have JA. I have had several children under my care for JA 
who unexpectedly developed a dramatic worsening of their symptoms. 
When tested, they had become Lyme-positive even though when I ini
tially began treating them several years previously, they had been Lyme-
negative. This is not JA due to Lyme disease. This is a child with JA who, 
because they lived in an endemic area, also developed Lyme disease. Most 
children who develop Lyme disease are detected because of the new onset 
of symptoms. Because the children I follow have chronic arthritis, I sys
tematically check Lyme titers in the fall each year. 

D I F F E R E N T I A L  D I A G N O S I S  

Lyme disease is a typical infection-associated or reactive arthritis. As a 
result, it may be confused with any other infection-associated arthritis. 
The key differences in children with arthritis due to Lyme disease are the 
absence of a recent infection (most children develop infection-associated 
arthritis two to three weeks following a recognized illness) and the pres
ence of a positive Lyme titer. In any child being evaluated for Lyme ar
thritis, it is important to consider the other causes of infection-associated 
arthritis, including streptococcal and other bacterial infections and 
parvovirus and other viral infections. 

Systemic lupus erythematosus and other forms of collagen vascular 
disease may also begin with the rapid onset of arthritis involving the 
large and small joints. The key to distinguishing these diseases is their 
different clinical appearance and use of appropriate laboratory testing. I 
have seen many children with these illnesses misdiagnosed as “serone
gative” Lyme disease. In areas where there is a high frequency of expo
sure to Lyme disease, the situation may be complicated by a positive 
Lyme test in a child who is suffering from another illness. All children 
with positive Lyme tests should be treated for Lyme disease, but if there 
is not a quick and dramatic response, physicians should be sure to inves
tigate carefully for other possible causes of the child’s symptoms. 
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There is much debate about the occurrence of Lyme disease in children 
who do not have positive titers (see Chapter 24). Most of this debate stems 
from the period when Lyme testing was not well standardized. At present, 
it is extremely unlikely that a child with a negative Lyme titer has the 
disease. While it is always possible for the laboratory to make a mistake in 
reporting a result, this can be easily resolved in a suspicious situation by 
simply repeating the test, perhaps using a different laboratory. I have seen 
many children treated extensively for “Lyme test negative” Lyme disease. 
More unfortunate than the fact that they were treated with unnecessary 
antibiotics is that they were not properly treated for what was really wrong 
with them. In the case of children with bone or joint pains due to infec
tions, JA, or cancer, this can have tragic consequences. 

L A B O R A  T  O  R  Y  F I N D I N G S  

Children with Lyme disease almost invariably have a positive Lyme titer 
and a positive Western blot (see Chapter 24 for a discussion of these two 
tests). In addition, they have elevated ESRs and white blood cell counts. 
While these findings are commonly present in children with polyarticular 
onset arthritis, they are infrequent in children with pauciarticular onset 
disease. Some children with Lyme disease have positive tests for antinuclear 
antibody (ANA). They should not have rheumatoid factor (RF), antibod
ies to double-stranded DNA (dsDNA), or complement abnormalities. 

Some physicians and laboratories have developed specialized tests for 
the detection of Lyme disease. If these tests had stood up to careful evalu
ation, we would all be using them. However, strategies such as giving a 
child antibiotics and then collecting the urine to look for evidence of spiro
chete antigens are unlikely to detect subtle Lyme disease that did not show 
up in regular testing. It is important to understand that all humans have 
normal spirochetes in their mouths. That is why the Western blot test was 
developed. Screening tests for spirochete antigens do not distinguish be
tween the response to the spirochetes that are normally present in the body 
and the Lyme spirochete. Only the Western blot does this. 

C O M P L I C A  T I O N S  

Fortunately, serious complications of Lyme disease are rare. The vast 
majority of children with Lyme disease–related arthritis recover promptly 
(within a few weeks) and completely with treatment (see next section). 
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In children with Lyme who have large numbers of bands on their West
ern blot (e.g., nine or more), it is likely the infection has been present for 
a prolonged period. Some of these children will have continuing arthri
tis after the first thirty days of antibiotics. It is important to recognize 
that like other causes of infection-associated arthritis, Lyme tends to pro
voke arthritis in those who have an underlying “arthritic predisposition.” 
If the arthritis persists after appropriate treatment for Lyme disease, the 
emphasis must be on treatment of the arthritis, not continued antibiot
ics. As is typical of infection-associated arthritis, the majority of these 
children are well within a year of diagnosis. Any child with arthritis per
sisting after a year must be treated with the assumption that Lyme pro
voked an underlying arthritic disease that must be treated. There is no 
evidence that further antibiotics are beneficial. 

The Bell’s palsy and other neurologic symptoms of Lyme disease typi
cally respond well to antibiotics. There are some who argue that Lyme 
has many chronic symptoms in childhood, including attention deficit 
disorder and other unexplained conditions. It is important to recognize 
that Lyme disease is common. Therefore it will be found in a significant 
number of children with a wide variety of coincidental problems that are 
unrelated to Lyme disease. The issue seems clear-cut, if the child’s prob
lems resolve with treatment of the Lyme disease. However, if the prob
lems are not related to Lyme, months or even years of antibiotics are 
unlikely to provide real relief. While every child with positive testing for 
Lyme disease deserves appropriate treatment, it should not be allowed 
to deflect attention from other potential causes of the child’s complaints. 

Another possible complication of Lyme disease is the Jarisch-
Herxheimer reaction. This was initially described in the treatment of 
syphilis (another spirochete infection) when penicillin first became avail
able. When the first dose of penicillin was given to a patient who was 
heavily infected, a very large number of spirochetes would die and re
lease their contents into the blood. This would produce an acute toxic 
reaction with fever, rash, and severe malaise. Although it could occur in 
someone with a large number of Lyme spirochetes as well, I have never 
seen this reaction in a child under my care. 

M E D I C A L  T R E A  T M E N T  

Optimal treatment for Lyme disease is dependent on the age of the child, 
the manifestations of the disease, and whether the child has any allergies 
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to drugs. Young children are typically treated with amoxicillin, while 
children over the age of ten are typically treated with doxycycline. Doxy
cycline is not used in younger children because it will become incorpo
rated in the enamel of developing teeth and may cause a permanent 
grayish stain. Some physicians feel it is acceptable to use doxycycline in 
children as young as eight years of age, if the adult teeth appear to be 
fully formed in the gums. In children who are allergic to these drugs, 
consideration may be given to cephalosporins or erythromycin deriva
tives. This should be discussed carefully with your physician because 
these drugs differ in how well they reach the central nervous system. 
Ceftriaxone is a potent cephalosporin that may be given as intramuscu
lar injections. 

The duration of therapy for Lyme disease also depends on the mani
festations of disease. The majority of the medical community is in agree
ment with the recommendations shown in the box. 

One of the least settled questions in the treatment of Lyme disease is 
the response to children found with an embedded deer tick. The correct 
answer is to obtain a Lyme titer. It will not reflect infection from the tick 
just found, but may indicate that there is a preexisting infection that re
quires treatment. If this titer is negative, it needs to be repeated in six 
weeks to determine whether it has turned positive. If it has, the child 
should be treated appropriately. 

Some physicians recommend an alternative approach. If a child is 
found with an embedded tick, a Lyme titer is performed, but two weeks 
of oral antibiotic therapy are begun immediately. If the titer is negative, 
treatment is stopped at two weeks. If the titer is positive, then treatment 
is continued for an additional week. It has been shown that this may 
prevent Lyme infections and is more cost-effective than repeated testing. 
One new study suggests one day of treatment may work as well as two 
weeks. However, if a child lives in an area where Lyme is common, how 
often are we going to treat him or her? There is no answer to this ques
tion that everyone agrees with. 

How do I know if my child gets infected again? This is another of the ques
tions for which there is no satisfactory answer. In most infections, the 
assumption is that either the bacteria can be cultured if it is present or, in 
the case of viruses, a single infection provides immunity that prevents 
further infection. In the case of Lyme disease, it is virtually impossible to 
culture the spirochete from tissues to prove an infection is present. At 
the same time, it appears that a single Lyme infection does not provide 
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Duration of antibiotic therapy for the manifestations of Lyme disease 

•	 Children with positive testing for Lyme disease in the absence of ar
thritis or neurologic symptoms should be treated with twenty-one days 
of an appropriate antibiotic. The vast majority will respond well to oral 
antibiotics. 

•	 If a child has arthritis, thirty days of antibiotic therapy are recommended. 
Again, this may be done orally. However, therapy is often begun intra
venously for a possible bacterial infection of the joint and switched to 
oral only after bacterial infection has been excluded. This judgment will 
depend on the clinical situation and how strongly the physicians sus
pect that a bacterial infection might be present. The children should also 
be treated with NSAIDs for as long as the arthritis continues. This will 
control the inflammatory response in the joint, minimizing the damage 
from inflammatory enzymes and providing significant pain relief. 

•	 Children with neurologic manifestations of Lyme disease also require thirty 
days of antibiotic therapy. However, in this situation many physicians 
prefer to begin with intravenous therapy, since this provides better 
assurance of a high level of drug reaching the central nervous system. 
The majority of children who do not have a long-standing infection (as 
evidenced by the number of bands on the Western blot) respond com
pletely within thirty days. Further treatment of children with neuro
logic manifestations that have not completely resolved after thirty days 
of intravenous therapy will depend on the nature of the manifestations 
and the degree of improvement that has occurred. 

•	 Children who have arthritis that has not fully resolved with thirty days of 
oral therapy represent a challenge. Since this is infection-associated arthri
tis, it is well recognized that the arthritis may persist long after the infec
tion is gone, and thus further antibiotics may not be necessary. For children 
who have only a moderate number of bands on the Western blot, I recom
mend a month of continued nonsteroidal anti-inflammatory drug (NSAID) 
therapy. Almost all are well at the end of an additional month. 

•	 Children with a large number of bands on the Western blot may be 
difficult to bring under complete control. Most often these are children 
who have had arthritic symptoms for months before being recognized 
as having Lyme disease and did not receive appropriate treatment. Since 
the arthritis frequently lingers in this group, I recommend an addi
tional thirty days of intravenous therapy so that both the parents and I 
can be assured that the Lyme has been adequately treated. Some of 
these children will continue to have active arthritis after the additional 
thirty days of antibiotics are completed. I do not treat these children 
with further antibiotics. Over time they will respond to NSAIDs. 
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lifelong protection. The Lyme vaccine was recently withdrawn from the 
market because it had side effects and did not guarantee protection from 
future infection. 

In my patients, I periodically monitor the Lyme titer and Western blot. 
During the first few months after diagnosis and treatment, both the Lyme 
titer and the number of Western blot positive bands may increase. This 
represents “immunologic recruitment” (the immune response is gather
ing strength over time), not continued infection. After six or more months, 
the Lyme titer should begin to decrease. The number of positive bands 
on the Western blot may not. If a child develops signs of possible repeat 
infection a year or more after initial treatment, I will compare the results 
with those found six months after the initial treatment (to account for 
the immunologic recruitment). If the response is stronger, I will retreat 
with oral antibiotics. There is no proof and there are no controlled stud
ies to guide us. Each physician must recommend what he or she thinks 
makes the most sense in this situation. 

There are some physicians who firmly believe that Lyme is a more 
chronic infection and may require years of therapy. There is no convinc
ing evidence that they are correct, and prolonged antibiotic therapy has 
been associated with serious side effects. Many children come to me af
ter long periods of antibiotic therapy without sustained improvement. 
Often it is because Lyme disease is not the cause of their complaints. 
Once a proper diagnosis is made and they are begun on appropriate 
therapy they often promptly improve. I have seen children who came to 
me after many months of antibiotics for “Lyme disease” who turned out 
to have tumors, infections, and arthritis. 
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Systemic Lupus 

Erythematosus 


Margaret was fourteen years old when I met her. She did well in junior 
high school but seemed lazy over the summer before starting high 
school. When high school began she did not seem to be making new 
friends and complained of being tired. School was hard. Her family 
just assumed she needed to get used to high school. As the semester 
progressed she seemed to be spending more time in her room. Her 
parents got phone calls that she was not performing well in school 
and her grades were poor. She was losing weight, irritable, and disin
terested. By December there were questions about drug use, difficulty 
adjusting to the new school, and so on. 

In January the school requested a psychiatric evaluation. The psy
chiatrist asked for a pediatric evaluation. Fortunately, the pediatrician 
ran a full set of blood tests and found that she was anemic, with an 
elevated sedimentation rate and a positive test for antinuclear anti
body (ANA). She was referred to my office. When I walked into the 
room and shook her hand, she cried because her hands hurt when I 
squeezed. She had not realized that she had arthritis. She had no rash 
but had confirmatory findings of SLE on her blood and urine tests. As 
I write this, I saw Margaret yesterday. It’s eight years later and she is 
finishing college and doing very well. She wants to teach English. 

W H A  T  I S  S Y S T E M I C  L U P U S  E R  Y T H E M A  T  O S U S ?  

In textbooks, SLE is defined as a complex autoimmune disease with pro
tean manifestations. That does not translate into plain English very well. 
Typically, SLE is a disease that affects teenage girls and young adult women. 
Less frequently, SLE occurs in both older and younger individuals and in 

149 



150 The Rheumatic Diseases and Related Conditions 

boys. SLE often begins with fevers, rash, joint pains, and fatigue. Although 
these symptoms are worrisome, it is the ability of SLE to affect many dif
ferent internal organs that makes this a serious illness. Serious involve
ment of the lungs, brain, or kidneys in cases of SLE can lead to permanent 
disability or even death. It is important that children who have SLE be 
promptly recognized so that they can be treated and internal organ dam
age prevented whenever possible. Some children are discovered to have 
evidence of internal organ damage without ever complaining of obvious 
symptoms. 

The key to understanding SLE is to recognize that the disease begins 
with a breakdown in regulation of the immune system. In a normal im
mune response, the immune system identifies “an invader” and mounts 
a response against it. To protect itself, the body uses every possible type 
of immunity (e.g., antibodies, complement, and cell-mediated immunity). 
Once the invader has been controlled, the system turns off and every
thing goes back to normal. In children with SLE, the immune system is 
constantly responding to “an invader.” No one has found an indication 
of what the invader is. Because decades of research have failed to find an 
invader (despite many false leads in the past), we now believe that in 
SLE the regulatory system breaks down and the body is unable to turn 
off the immune response after the initial attack (by any one of many dif
ferent invaders) is over. 

Because in children and adults with SLE the body fails to turn the 
immune response off, SLE patients get fevers, ache all over, and often 
have a rash. When one gets these symptoms as part of a normal infec
tion, the infecting virus or bacteria does not directly cause the problems. 
The fever and aches and pains are the result of the body’s immune re
sponse that is trying to fight the infection. Just as different infections can 
damage different parts of the body, in children with SLE, the uncontrolled 
immune response can produce all sorts of different damage. There can 
be problems anywhere: in the brain, heart, lungs, muscles, kidneys, skin, 
joints, liver, or intestine. 

Whenever the areas damaged by SLE are examined, doctors find the 
type of damage they would expect if there had been a serious infection. 
Antibodies are present, complement is present, inflammatory cells are 
present, and the local tissue has been damaged by the inflammation. All 
these findings are signs that the body has been trying to fight an infec
tion. We are beginning to understand more about why the immune sys
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tem fails to turn off in children with SLE, but we do not understand why 
certain children develop one set of problems and other children develop 
completely different problems. In animal models, genetics seem to be an 
important factor that determines which problems develop. 

D I A G N O S I S :  W H E N  T  O  S U S P E C T  S L E  

SLE most often affects girls in the teenage years, but it may affect boys and 
girls at any age. Although the typical butterfly rash on the face is considered a 
characteristic feature of the disease, it is found in only one-third of children when 
they first come to the doctor’s office. Since many doctors do not think of SLE 
unless they see the butterfly rash, many children have symptoms of SLE 
for months before the proper diagnosis is made. The key to a prompt diagno-
sis of SLE is for primary-care physicians to consider this diagnosis whenever they 
are evaluating children who appear chronically ill or have unexplained damage in 
organs that are frequently affected by SLE (e.g., the kidneys). 

Many physicians are confused by the American College of Rheuma
tology criteria for a definite diagnosis of SLE (see box on next page). 
They often assume that these criteria are the most common symptoms of 
SLE. This is completely incorrect. The criteria were written to help dis
tinguish SLE from other diseases. They are intended to make sure every
one included in a study of patients with SLE really has SLE, not to aid in 
making the diagnosis. The most common symptom of SLE is fever. The 
second most common symptom is a chronic complaint of not feeling well 
(malaise). The third common symptom is arthritis of the small joints of 
the hands and feet that is often described as “hurting all over.” 

Prompt diagnosis of children with SLE requires parents and physi
cians to consider SLE whenever a child is not doing well. For very young 
children who are “failing to thrive” there is a standard evaluation to look 
for problems such as cystic fibrosis and hypothyroidism. Physicians also 
need a standard work-up for older children who are failing to thrive (see 
Chapter 4). Although SLE is only one of many possible causes, it is im
portant to include ANA testing in this evaluation. Many diseases may be 
associated with a positive ANA test in children and teenagers (see Chap
ter 24 on diagnostic testing). However, SLE should be carefully excluded 
when evaluating any child with a positive test. A negative test for ANA 
makes SLE very unlikely. 
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American College of Rheumatology 
criteria for a diagnosis of definite SLE 

1.	 Malar rash: a red rash over the cheeks (often crossing over the nose) 

2.	 Discoid rash: a scaly red rash (uncommon in children) 

3.	 Photosensitivity: easy sun burning and sensitivity to light 

4.	 Mucosal ulcers: sores in the mouth or nose 

5.	 Serositis: inflammation of the lining of the chest or abdomen pro
ducing pain 

6.	 Arthritis: pain swelling or limitation of motion of a joint 

7.	 Renal involvement: abnormalities on the urine tests or blood tests 
(see this chapter) 

8.	 Neurologic involvement: problems with seizures or difficulty think
ing normally 

9.	 Hematologic involvement: abnormalities of the red cells, white cells, 
or platelets (see this chapter) 

10. Immunologic disorder: abnormal blood tests characteristic of SLE 
(see this chapter) 

11. Antinuclear antibodies 

A child is considered to have definite SLE if he or she has any four of the 
eleven criteria. 

Although the onset of SLE occurs between the ages of twelve and twenty-
five years in most patients, I have seen SLE in children as young as three 
years of age. In a pediatric rheumatology practice, it is not unusual to see 
SLE starting at the age of eight years. The incidence of SLE varies by sex 
and race. However, no one has ever sampled a completely homogeneous 
population to determine the precise number of children with SLE by race. 
I have previously published data from a large group of children I followed 
with SLE. Based on that experience, I estimated that among 100,000 fe
male children of each race between the ages of nine and nineteen years, 
there would be 31 Asian girls with SLE, 20 African American girls, 13 His
panic girls, and 4 Caucasian girls with SLE. I would also expect there to be 
one or two boys with SLE for every 100,000 male children. 
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Although chronic “failure to thrive” is the most common presentation 
in children, SLE can also begin in many other ways. Chronic swelling of 
the hands and feet, easy bruising, joint pains, abnormal urine tests, easy 
sunburn (photosensitivity), seizures, altered personality and depression, 
and even altered school performance all may be initial findings of chil
dren with SLE. However, it is important to remember that these are non
specific symptoms that may occur in many different illnesses. 

Some children with SLE reach my office after a long history of being 
evaluated for problems such as anemia, fatigue, fever, and weight loss 
without explanation. Less often the onset of SLE is sudden and dramatic, 
with bleeding from the lungs, kidney problems, or multiple-organ involve
ment. Again, it is important to remember that SLE is not the only disease 
that may cause these findings. Even when a positive ANA is present, SLE 
may not be the correct diagnosis. This is why it is very important that all 
such children be evaluated by a physician experienced with SLE. 

Once the diagnosis of SLE is suspected, proper evaluation begins with 
testing for ANA. If the ANA test is negative, it is extremely unlikely that 
the child has SLE. (A variety of other rheumatic diseases may mimic the 
symptoms of SLE.) If the test for ANA is positive, further evaluation 
should include complete routine testing, such as a complete blood count 
(CBC), metabolic profile, clotting studies, urine analysis, and testing for 
Ro, La, Sm, RNP, and anti-DNA antibodies (see Chapter 24). Measure
ments of complement levels C3 and C4 should be performed. It is also 
useful to screen these children for thyroid function abnormalities, anti
thyroid antibodies, anticardiolipin antibodies, and rheumatoid factor. 
Sometimes it is clear that a child has SLE at the completion of these stud
ies. In other cases, there are several abnormalities but not enough to make 
a definite diagnosis of SLE. 

One of my patients is a young woman who was complaining of aches 
and pains when she was fifteen years old. There were no significant find
ings on examination, but her pediatrician was quite surprised when she 
tested positive for ANA. She was referred for evaluation, but her aches 
and pains had resolved by the time she came for her appointment. Her 
examination was entirely normal, but on repeat testing she remained 
ANA-positive and was also positive for Sm antibody. The remaining tests 
were normal. I did not make a diagnosis of SLE, but I continued to exam
ine and test her periodically. She remained well until four years later, 
when she called to tell me she had developed a rash and joint pain. On 
examination, she had arthritis and a facial rash with an ulcer on the roof 
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of her mouth. Blood tests again revealed a strongly positive ANA and 
Sm antibodies, but now anti-DNA (deoxyribonucleic acid) antibodies and 
decreased serum complement levels C3 and C4 as well. She had devel
oped definite SLE, but we caught it very early. She was begun on low-
dose prednisone and is doing fine years later. 

The diagnosis of definite SLE requires that the child fulfill four of the 
eleven American College of Rheumatology criteria for the diagnosis of 
definite lupus. However, there are many children with SLE who initially 
fulfill fewer than four criteria. If children have several findings that suggest 
SLE but do not fulfill criteria for a definite diagnosis of SLE, they should be 
monitored carefully. It really does not matter whether they are said to have 
SLE, possible SLE, or probable SLE. The key to proper care for these chil
dren is to treat appropriately whatever problems they are having. If this 
is done, it will not matter if the ultimate diagnosis is SLE or another 
condition. They will have been receiving appropriate care either way. I 
sometimes see children with only three criteria who have been told be
cause they do not have definite SLE, they do not need to be treated. This 
is incorrect. 

Children with uncertain symptoms and relatives who have SLE are 
often of great concern to their families. Up to one-third of the relatives of 
a patient with SLE will be ANA-positive but have no disease. However, 
relatives of someone with SLE are at greater risk of developing SLE than 
the normal population. On one occasion I examined all the relatives of 
more than ninety children with SLE. When I tested everyone, I found 
there were thirty ANA-positive sisters among the relatives. Two had 
unrecognized SLE and were treated. I personally examined the remain
ing twenty-eight repeatedly for several years. No one developed disease 
during the first two years of follow-up. However, several developed defi
nite SLE between three and five years after I first evaluated them. This 
group was clearly at increased risk relative to the normal population, 
but most of the twenty-eight ANA-positive sisters did not develop SLE. 

Children who have nonspecific symptoms and a positive ANA require 
routine follow-up to look for evidence of disease. Their physicians must 
maintain an awareness of the possibility of SLE. Simply dismissing these 
children as not having criteria for definite SLE and never needing to be 
seen again is incorrect. Some physicians simply instruct the parents to bring 
the child back if more problems develop. I prefer to be proactive and peri
odically look for problems. This often allows me to begin therapy before 
the problems become more serious. It is well known that children with 
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SLE may develop kidney disease and damage to other organs without 
initially complaining of pain or discomfort. It is important to detect these 
problems as early as possible and to minimize the damage to vital organs. 

C L I N I C A L  M A N I F E S T  A  T I O N S  O F  S L E  

The patterns of disease involvement with SLE range from children with 
fever, rash, aches, and pains but no serious organ damage to children 
with no complaints of fever or rash who are found to have serious kid
ney or blood (hematologic) involvement on a routine screening test. Se
rious internal organ involvement most often takes the form of kidney 
involvement, but the brain, heart, lungs, and other internal organs also 
may be seriously affected. 

Many children with SLE have a mild version that is easily treated by 
an experienced physician, but other children have more severe problems 
and have serious internal organ involvement. As much as possible, it is 
important to recognize which children have mild disease and which chil
dren have severe disease. This cannot be done with absolute certainty. 
There are children who start out with mild disease and get worse over 
time. There are also some children who start out extremely ill, respond 
well to therapy, and do fine. The challenge for physicians and families 
caring for children with SLE is to find the proper balance between the 
side effects of the medication and the risks of damage from the disease 
(see the section on treatment below). When they can be recognized, chil
dren with severe disease should be treated aggressively before there is a 
lot of organ damage, not after. “Let’s wait until we are sure the house is 
burning down before we call the fire department” is not a good approach. 

Kidney involvement 

Kidney (renal) involvement is one of the most worrisome aspects of SLE. 
However, there are varying degrees of kidney involvement, from the very 
mild to the very severe. Approximately two-thirds of children with SLE 
will have at least mild kidney involvement at the time they are diag
nosed. Most but not all children with significant kidney involvement 
have evident abnormalities on a urine analysis when they are first brought 
to the doctor. In some cases, the presence of blood or protein in the urine 
was detected on a routine exam and lead to the diagnosis of SLE. Other 
children are brought to the doctor because of swelling of their feet and 
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were found to have protein in the urine as the result of SLE. Red blood 
cells in the urine, white blood cells in the urine, casts (plugs of red or white 
blood cells), and protein in the urine all may be manifestations of SLE 
(note again that there are many other possible causes of these problems). 

In a child with obvious SLE, the physicians may elect to treat with 
corticosteroids and do a kidney biopsy only if the child does not respond 
to this treatment. Other physicians will biopsy every child with SLE, while 
some biopsy every child with SLE who has abnormal urine tests. There 
is no single correct answer. If your child has had a kidney biopsy, there 
are several important things for you to know. The pathologist will look 
at the kidney biopsy and report the type of kidney involvement. Nor
mally, this is done according to the World Health Organization (WHO) 
classification (see box). A class I or class II biopsy is not a cause for major 
concern. A class III, IV, or V biopsy is worrisome. In addition to telling 
you the WHO classification, the biopsy report should contain immuno
fluorescence results. This means that they have looked at the kidney bi
opsy to determine whether immunoglobulin or complement is being 
deposited in the kidney. The immunoglobulin may be reported to be in 
the glomerulus (the filtering portion of the kidney) or in the tubules (this 
is the part of the kidney that controls the flow of minerals such as so
dium and potassium into the urine). 

If the immunofluorescence studies 
show a lot of immunoglobulin or comple-

World Health Organization ment in the glomeruli, this is worrisome. 
classification of renal biopsy This is especially important if the biopsy
pathology in lupus is reported as WHO class III. Class III is 

•	 Class I: normal kidney focal segmental glomerulonephritis, 
which means that most of the glomeruli 

• Class II: mild glomerulitis	 seen under the microscope are normal 

• Class III: focal segmental	 but that there are some (less than half) 

glomerulonephritis	 that show evidence of inflammation. 
This has long been thought to be a less 

• Class IV: diffuse serious degree of kidney involvement 
proliferative that does not require the same aggres
glomerulonephritis sive treatment as WHO class IV. How-
(DPGN) ever, that assumes that the damage has 

• Class V: membranous	 stopped. All too often, children with 

glomerulonephritis	 class III on their initial kidney biopsy go 
on to have class IV disease over time. In 
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WHO class IV (diffuse proliferative glomerulonephritis), greater than 
half the glomeruli are damaged. Everyone agrees that children with class 
IV are at significant risk of serious kidney damage and, ultimately, kid
ney failure. As a result, these children must be treated aggressively. Most 
physicians now look carefully at any biopsy interpreted as class III and 
treat the child aggressively if the immunofluorescence is strongly posi
tive, since this suggests the disease is likely to become worse over time. 

If your child has class IV renal disease, he or she needs to be treated 
aggressively. Some children with class IV do well, but others do not. If 
you are told that your child has a class IV biopsy, you need to know the 
“activity” and “chronicity” scores. Activity is a measure of the amount 
of cellular inflammation in the kidney. The pathologist looks at the glom
eruli and determines how inflamed they are and whether there are large 
collections of inflammatory cells (these are often referred to as crescents). 
The presence of crescents means there is very severe, very active inflam
mation in the kidney. This is worrisome. A high activity index means 
there is a lot of damage going on right now. At the same time the pa
thologist will report a chronicity index. This is a very important number 
as well. The chronicity index is an estimate of the amount of scarring in 
the kidney. When a glomerulus is destroyed, it is referred to as sclerosed. 
Under the microscope, the pathologist can still see where the glomeru
lus was, but it is not working anymore. The greater the percentage of 
sclerosed glomeruli, and the greater the damage to other structures in 
the kidney, the higher the chronicity index. 

If the chronicity index is very high, it does not make sense to treat the 
child aggressively. Badly scarred kidneys are not going to recover, no 
matter how hard you try. These children will ultimately need renal di
alysis and kidney transplantation. The key to a successful outcome is to 
catch the involvement early and prevent the chronicity index from going 
up over time. Although many different treatments have been recommended for 
children with lupus kidney involvement, only the systematic use of intravenous 
cyclophosphamide has been shown to prevent progression of the chronicity index 
over time. Thus, it is very important that all children with a worrisome 
class III biopsy and all children with a class IV biopsy receive appropri
ate treatment. Some physicians do favor other therapies, but only intra
venous cyclophosphamide has been proven to work in published studies. 

WHO class V kidney biopsies are a special case. These biopsies show 
membranous nephritis. Membranous glomerulonephritis has a charac
teristic “wire loop” lesion on the kidney biopsy. It is associated with the 
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loss of protein from the kidneys, causing significant proteinuria (protein 
in the urine). If the body loses too much protein in the urine, it leads to 
swelling of the legs and feet. This is a serious problem for several rea
sons. When the blood flows through the body, it is carrying both oxygen 
and many nutrients to the tissues. These nutrients are held in the blood 
by osmotic pressure (this is a balance between the level of molecules 
inside the blood vessel and the level of molecules in the tissues outside 
the blood vessel). When the osmotic pressure is proper, nutrients are al
lowed to seep out into the tissues where they are needed. If the kidneys 
are losing too much protein, there are not enough protein molecules in 
the blood to maintain the proper osmotic pressure. As a result, the water 
molecules in the blood leak out into the tissues, causing swelling. 

One of the most important jobs of the kidney’s filters (the glomeruli) 
is to keep the protein in the blood while taking unneeded water out. If 
the glomeruli are not working properly, they let protein escape into the 
urine. When too much protein escapes, the body cannot compensate by 
making more. The level of protein (albumin) in the blood drops and the 
osmotic pressure drops. When that happens, things start leaking out all 
over the body. Excessive water accumulates in the feet when the patient 
is sitting or standing up or around the buttocks if he or she is lying down. 
In an effort to correct the problem, the body starts making more of things 
that do not leak easily. Normally this takes the form of cholesterol. Chil
dren with nephrotic syndrome may have cholesterol levels in the 600 or 
700 mg/dl range. This partially helps to fix the problem of water leaking 
out of the blood vessels, but these very high cholesterol levels often lead 
to early heart disease. 

In addition to the problems resulting from excessive water leakage and 
high cholesterol levels, the prolonged proteinuria in children with class IV 
or V disease is damaging to the glomeruli. As a result, if children with 
proteinuria are not properly treated, the glomeruli will eventually fail. This 
can be partially prevented by the use of ACE inhibitors (a class of drugs 
used to treat high blood pressure). When enough glomeruli have failed, 
the kidneys are no longer effective and the child is in renal failure, which 
must be treated with kidney dialysis. Many doctors will treat children with 
class V disease with cyclophosphamide. It works, but not as well as it does 
for class IV disease. However, we do not have anything that is clearly bet
ter. Children with what is called mixed class IV and class V disease should 
be treated aggressively with intravenous cyclophosphamide. 

All children with serious kidney involvement due to SLE need to be 
treated aggressively. All too often I see children who have been followed 
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for “mild” kidney involvement for a long period of time. The treating 
physician did not become concerned until the serum creatinine level be
gan to go over 2.0 gm/dl. Unfortunately, many of these children are found 
to have serious damage when a new renal biopsy is done. Things may 
not have looked bad on the first renal biopsy or maybe things were never 
bad enough “initially” to do a renal biopsy. The disease was allowed to 
smolder. The new biopsy shows a lot of scarring and a high chronicity 
index. It is now too late to do anything to prevent the kidneys from ulti
mately failing. These children need to have kidney transplants and will 
be on antirejection medicine for the rest of their lives. Many people tell 
me they are fearful of the side effects of being treated with intravenous 
cyclophosphamide to control SLE. However, the side effects of intrave
nous cyclophosphamide are far less than the side effects of chronic renal 
dialysis or the lifetime of immunosuppression required following kid
ney transplantation. 

Brain and nervous system involvement 

Children with SLE may exhibit a wide variety of brain abnormalities. 
Seizures, strokes, and other serious abnormalities are obvious but rela
tively infrequent. However, subtle problems due to brain involvement 
in children with SLE vary from difficulty with fine motor skills and poor 
penmanship to suddenly worsening grades and severe depression. These 
subtle problems are common. There are many psychological effects of 
being chronically ill. And there are also many psychological effects of 
having to take a lot of medicine, visit the doctor all the time, and have 
lots of blood tests performed. 

I often listen to doctors arguing over whether a child’s poor school 
performance and behavior problems are due to SLE, their medicines, or 
the situation. They want to decide that the answer is all one or all the 
other. In real life it is like arguing about the word “cat.” Is “cat” a small 
furry animal because of the “c,” the “a,” or the “t”? After all, if I change 
the “c” to “b” it’s “bat.” But if I change the “t” to “p” it’s “cap,” but 
changing the “a” to “o” makes “cot.” Well, this is ridiculous! All three 
letters go together in a specific order to make “cat” and they cannot be 
separated or assigned individual responsibility. They are acting together. 
In real life, the disease, the medications, and the situation all act together 
as well. It is never all one or the other. If a child is not acting right, do not 
look for a single answer; assume that the disease, the medicines, and the situa-
tion all need to be evaluated and corrected as much as possible. 
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Involvement of the brain in children with SLE has three primary forms. 
Some children have clotting disorders that lead to strokes that result in 
brain damage. Other children suffer brain damage because their lupus 
results in chronic inflammation of the blood vessels in the brain, and the 
inflammation of the blood vessels damages the surrounding brain tis
sue. A third group of children have brain problems because they have 
taken too much corticosteroid over the years. Each of these types of dam
age has its own peculiarities, but all three may occur in the same child at 
the same time. 

A number of tests are used to evaluate a child with SLE who is show
ing neurologic abnormalities. An MRI will show structural changes in 
the brain. It will also show increased water content that can occur with 
inflammation, bleeding, or other problems. A CAT scan will show struc
tural problems and may also demonstrate bleeding, among other prob
lems. When these tests are normal, some physicians will recommend a 
lumbar puncture (spinal tap). This test will provide fluid to be analyzed 
in the laboratory for the presence of sugar, protein, cells, or immunoglob
ulins. All of these may be abnormal if SLE is affecting the brain. They 
also may all be normal. The most important reason to look at the spinal 
fluid in this situation is to make sure there is no infection or other unsus
pected problem. Nuclear isotope brain scans called SPECT scans are uti
lized by some centers to evaluate brain function, but are generally 
considered unreliable in the setting of SLE. 

Brain damage due to strokes is usually very dramatic. It can result in 
sudden inability to use a hand, leg, or whole side of the body. Sometimes 
the stroke may affect a speech center, making it impossible for the child 
to talk, or the balance centers, making the child unable to walk normally. 
Whenever there is a sudden change in the ability of a child with SLE to 
function normally, the brain should be carefully evaluated. 

One of my patients was a teenage boy with SLE who loved to partici
pate in sports. His disease was under good control and he was doing 
everything right. One day, the doctors on the ward at the hospital called 
to tell me that he was there. No one had called me initially because he 
had hit his head on the goalpost playing football and he had a simple 
concussion. When I went to see him, he could not move his head with
out the whole world spinning and was not talking. The neurologists saw 
him and said he must have hit his head hard to cause the concussion. We 
waited for him to get better, but things did not improve. When an MRI 
was done, it showed he had inflammation and damage in the part of the 
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brain that controls balance. Once we treated the problem, he was able to 
tell us that while on the football field, he suddenly could not walk and 
fell down. He never hit his head on the goalpost. People assumed that 
was what happened when they found him on the field. The whole prob
lem was a stroke from his SLE. The wrong story caused a two-day delay 
in proper treatment. 

Brain damage due to inflammation of the blood vessels by SLE is of
ten much more subtle. Margaret, whose story opens this chapter, became 
withdrawn and did poorly in school because she was suffering from brain 
involvement. Careful studies have shown that many children with SLE 
do not do as well as they should in school. In addition, they frequently 
use “bad” judgment. People often assume they are just bad kids. Many 
years ago I cared for Susan, a teenage girl who was sent to me because of 
SLE. The physician who sent Susan told me that she was trouble. She 
had been arrested for joyriding and hung out with the wrong crowd. She 
had a reputation for being nasty to her doctors, talking back, and often 
refusing to take her medications. 

In addition to her other problems, Susan had developed ballism. Pa
tients with ballism have trouble controlling their movements. This is the 
result of irritation of the part of the brain that controls motor coordina
tion. When the ballism was active, Susan could not control the move
ments of her left arm. It would wave around wildly. When she took 
enough corticosteroids this was well controlled, but during “uncoopera
tive” periods, Susan would not take her medicine. When the left arm 
began to wave around and she could not control it, Susan was always 
very annoyed. She would come to the hospital for medication. I would 
give her a high dose of corticosteroids in the hospital and the arm would 
come under control. We went through several episodes like this before I 
realized that at the end of each treatment for her ballism, Susan was po
lite and acted very respectful. Her misbehavior and refusal to take medi
cations were also the result of her brain being involved by SLE, just like 
the ballism. When I put Susan on intravenous cyclophosphamide and 
got her SLE under long-term good control, she turned out to be a nice 
person all the time. 

Heart involvement 

Mild heart involvement is common in children with SLE but does not 
usually become significant. What this means is that careful studies look
ing for evidence of heart involvement often find changes, but they are 
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rarely things that bring the child to the doctor. Involvement of the peri
cardium (the fibrous sack containing the heart) may cause chest pain. 
Your doctor will refer to this as pericarditis. This chest pain may be worse 
with deep breaths or made worse by changing position (such as leaning 
forward). This can be detected easily if an echocardiogram is performed. 
Children with chest pain must also be evaluated for pulmonary emboli 
(see below). Small amounts of thickening of the pericardium are often 
found in children with SLE who do not report chest pain, but if a child 
reports chest pain and there is thickening of the pericardium, a nonste
roidal anti-inflammatory drug (NSAID) may help. Another common 
problem is an increase in the amount of fluid around the heart. Since this 
fluid increase is also the result of inflammation of the pericardial sack, it 
is also termed pericarditis. 

When the inflammation of the pericardium causes thickening, pain is 
the most common symptom, but it is rare for it to interfere with the func
tion of the heart. The pain is thought to be due to the heart rubbing against 
the thickened pericardium. When the inflammation leads to increased 
fluid, there is no pain. Increased fluid in the sack around the heart is 
called a pericardial effusion. It should be suspected if the heart looks too 
large on a routine chest X ray. Normally, there is only a small amount of 
fluid around the heart and the tissues slowly absorb it as more is made. 
If there is a lot of fluid around the heart, it will ultimately interfere with 
the strength of the heartbeat and produce shortness of breath, swollen 
feet, and other signs of poor heart output (heart failure). This is easily 
diagnosed with an echocardiogram. 

It is rare for the heart muscle to become significantly inflamed in chil
dren with SLE. If the heart muscle becomes inflamed, it is termed myo
carditis. If myocarditis is present, there may be chest pain and there will be 
an increase in the level of creatinine phosphokinase (CPK), an enzyme 
that is found in heart muscle. This enzyme is found in other muscles as 
well and may be increased in many conditions. The laboratory can frac
tionate the CPK to tell whether it is coming from the heart, other muscles, 
brain, or elsewhere. Myocarditis may cause abnormalities in the heart 
rhythm that will show up on an electrocardiogram (EKG). It may also in
terfere with the ability of the heart to pump blood and produce signs and 
symptoms of poor heart output. Like the other heart findings, it is best 
evaluated by a cardiologist by means of an EKG and echocardiogram. 

Buildup of abnormal material on the surface of the heart valves is 
another common cause of problems in children with SLE. There are four 
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valves in the heart that control the flow of blood from one chamber to 
another. These valves are supposed to open fully to allow the blood to 
move forward freely but to close securely to prevent blood from flowing 
backward when the heart beats (contracts). Children with SLE often de
velop accumulations of fibrous material on the surface of the valves (the 
explanation is unclear). This is termed Libman-Sacks endocarditis and 
the accumulated fibrous material is referred to as “vegetation.” 

Libman-Sacks endocarditis is a worrisome problem for two reasons. First, 
the vegetations may become big enough to interfere with the proper open
ing and closing of the valve. When the valves do not open and close prop
erly, the heart has to work harder, either pushing the blood past an 
incompletely open valve or making up for blood that flowed backward due 
to a valve that leaked, or both. If the heart cannot compensate for these 
problems, the result is heart failure with all of the associated symptoms. 

The second reason Libman-Sacks endocarditis is a problem is that the 
vegetations on the valves provide a place for bacteria to grow. We all com
monly get bacteria in our blood after brushing our teeth, getting dental 
work done, and when we have mild infections. Usually our bodies simply 
eliminate these bacteria without problems. However, if bacteria get into 
the vegetations on the heart valves of a child with SLE, they may start 
growing there. This can be extremely serious. As the bacteria multiply, 
they may spread through the bloodstream to any part of the body. 

The bacteria growing in vegetations may also disrupt the vegetations 
and the valves themselves. This may cause problems by worsening the 
valve’s function and thus heart function or by causing pieces of the veg
etation to break off. If a piece of vegetation lands in the brain, it can 
cause a stroke. If it lands elsewhere, it can plug up the blood flow and 
cause major damage to the tissue where it landed. This breaking off into 
the bloodstream is called embolization, and the pieces that break off are 
called emboli. If the pieces that break off are carrying bacteria, they can 
cause an infection wherever they land. This is termed septic emboliza-
tion. To minimize the risk of developing infected heart valves, children 
and adults with any type of heart valve involvement must take antibiot
ics before they go to the dentist. This is called SBE (subacute bacterial 
endocarditis) prophylaxis. Some doctors give antibiotics before dental 
visits to all the children they treat with serious SLE, even if they do not 
have definite heart valve involvement. 

Heart valve involvement is usually detected by an echocardiogram. 
This will show how well the heart is beating, the motion of the valves, 
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and any significant vegetation. The echocardiogram machines have be
come increasingly sophisticated and can see smaller and smaller abnor
malities. However, in a suspicious situation, if the regular echocardiogram 
does not show vegetations, the physician may need to do a transesophageal 
echocardiogram (TE echo). This involves swallowing a transducer so that 
the physicians can look at the heart from another direction. It’s hardly 
comfortable but it does give a much better picture. 

Treatment of heart involvement varies with the type and severity of 
the involvement. Mild pericarditis may be treated with NSAIDs. More 
severe pericarditis is often treated with corticosteroids. In rare cases, this 
does not work or the problem recurs frequently or is very severe. When 
that happens, it may be necessary for a surgeon to open up the pericar
dium. If it is too tight, this will relieve the pressure. If it is full of fluid, 
this will allow the fluid to escape into the chest where other cells can 
absorb it and the pressure on the heart will be relieved. In general, this 
type of surgery has to be done only once and will permanently solve the 
problem. 

The treatment of Libman-Sacks endocarditis is much more of a prob
lem. If the vegetations on the valves are small, the doctors may choose to 
leave them alone. If they are breaking off and causing problems, the child 
may have to be given blood thinners (anticoagulants). If the vegetations 
are infected, a long-term course of antibiotics is required. If too much 
damage has occurred, it may be necessary to do open-heart surgery and 
replace the valve. Fortunately, with modern aggressive therapy this prob
lem is becoming rare. I see it most often in children who were not diag
nosed for a long time after their disease began and in children who were 
not adequately treated. 

Another problem for children with SLE is the development of arterio-
sclerosis. Arteriosclerosis is the hardening of the arteries that occurs nor
mally as people get older. In its severe forms, it causes narrowing of the 
coronary arteries, which leads to heart attacks, or myocardial infarctions. 
Chronic use of corticosteroids promotes the development of arterioscle
rosis, so children who have received a lot of corticosteroids may develop 
arteriosclerosis in their teens or twenties. High cholesterol levels (like 
those seen in children leaking protein from the kidneys) also promote 
arteriosclerosis. Inflammation in the blood vessels promotes arterioscle
rosis, too. Some children with SLE have all of these factors. As a result, 
some children with lupus that has been treated with moderate doses of 
corticosteroids for many years will have myocardial infarctions in their 
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twenties or thirties. This is one of the strongest arguments for using strong 
immunosuppressive drugs early in SLE to bring it under control and 
minimize the amount of corticosteroids that the child takes over time. 

Lung involvement in SLE 

Lung involvement in children with SLE may take several different forms. 
Most children with SLE never experience lung symptoms. However, 
weakening of the diaphragm (the muscle that moves the lungs) is a com
mon problem in children with SLE. This makes it more difficult for chil
dren with SLE to take a really deep breath and harder for them to cough 
deeply. This poor air movement combined with medications that inter
fere with the immune response makes children with SLE more vulner
able to pneumonia, or lung infections. In children with SLE, pneumonia 
needs to be treated aggressively. 

Some children with SLE are found to have areas of inflammation in 
the lungs that are diagnosed as fibrosis, which is stiffening of the air 
cells (alveoli) in the lungs because of inflammation in the surrounding 
tissues. Small areas of fibrosis are not important and usually disappear 
with treatment of the SLE. Occasionally, children develop more severe 
pulmonary fibrosis, which may interfere with the ability of the lungs to 
move air in and out. If this progresses over time, it can be quite serious. 
In rare cases, children with areas of lung involvement may form pockets 
of nonfunctional air cells, or “blebs.” If an area of fibrosis or a bleb breaks, 
air can leak out of the lungs and into the chest cavity. This is called a 
pneumothorax. When this happens, the child will experience severe chest 
pain and difficulty breathing. He or she needs to go to the hospital by 
ambulance immediately. Fortunately, this problem is uncommon. 

Blood clots (pulmonary emboli) may occur in the lungs of children 
with SLE. The symptoms in children are the sudden onset of chest pain 
and shortness of breath. Although children with clotting problems and 
anticardiolipin antibodies are at greater risk of developing pulmonary 
emboli (see hematologic abnormalities below in this chapter), children 
without these findings may also have this problem. Any child with the 
sudden onset of pain and shortness of breath or severe chest pain must 
be promptly evaluated by an experienced physician. Blood clots may be 
diagnosed on the basis of X rays, CAT scans, MRIs, or ventilation perfu
sion (VQ) scans. Some newer tests such as D-dimer assays to detect blood 
clotting are also being evaluated. Children with blood clots will have to 
be treated with anticoagulants by an experienced physician. 
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Some children with SLE develop serositis, which is inflammation of 
the cells that line the inside of the chest or abdominal cavity (see the 
section on the gastrointestinal system below). When this occurs in the 
chest, it causes pain and difficulty in breathing. The symptoms are very 
similar to those of pericarditis and the two can be reliably distinguished 
only by carefully evaluating the pericardium on echocardiogram. The 
symptoms may also mimic those of a pulmonary embolus. Children with 
chronic chest pain will need to be carefully evaluated. 

Pulmonary hemorrhage is a very serious complication of SLE. It is 
the result of chronic irritation of the blood vessels in the lungs. For oxy
gen to be moved from the air breathed into the lungs to the blood vessels 
in the lungs, the blood vessels must be very close to the surface. This 
oxygen exchange occurs in the alveoli. If the blood vessels are very irri
tated by inflammation, they may begin leaking blood into the alveoli. 
This prevents the proper exchange of oxygen. Poor heart function will 
make this worse, because it results in increased blood pressure in the 
lungs (pulmonary hypertension). Increased pressure leads to increased 
bleeding. 

If the blood vessels in the alveoli begin to break down and blood be
gins to flow into the lungs, it is termed pulmonary hemorrhage. The 
body can handle a very little bit of bleeding, but significant bleeding 
may fill the lungs with blood, making it impossible for air to get in. If a 
child is coughing up blood, he or she should be taken to the physician 
immediately. Often coughing up a little bit of blood is not a sign of seri
ous trouble, but it is better to make sure. A little blood can come from 
irritation in the airway or from blood swallowed because of a cut in the 
nose or mouth. If a child really is bleeding inside the lung, there is no 
way to put your finger on it to stop it. In the hospital, with a large inten
sive care unit and lots of hard work and good luck, we can often fix this, 
but it may be a fatal complication. If a child is getting short of breath and 
acting as if he or she is not getting enough oxygen, go to a hospital im
mediately. Worry about why later. 

Hematologic involvement 

Hematologic involvement refers to involvement of the blood-making 
system in the bone marrow or a problem in the mechanism of blood 
clotting. The most common hematologic involvement is anemia, or too 
few red blood cells. A little bit of anemia is common in children who are 
chronically ill for any reason. Children with SLE may also have anemia 
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because of excessive bleeding. This can be bleeding from an ulcer, from 
the kidneys, from heavy menses, or bleeding from many other sources. 
Whenever there is a problem with the number of a type of cell that comes 
from the bone marrow, the physicians have to ask whether too few cells 
are being made or whether the cells are being used up too fast. In chil
dren with SLE, both answers may apply. 

The anemia of chronic disease comes from poor uptake and use of 
iron; as a result, too few red blood cells are being made. However, if a 
child is bleeding, he or she will be anemic because the blood is being 
lost. Some children with SLE develop hemolytic anemia, a condition in 
which the body is destroying its own red blood cells because they have 
abnormal antibodies on their surface. Anemia of chronic disease results 
in a low hemoglobin and a low reticulocyte count. (Reticulocytes are 
newly made red cells.) Bleeding will result in a high reticulocyte count if 
the body has enough iron stores. If there is bleeding, the doctor should 
be able to find where it is occurring. Hemolytic anemia is suggested by 
finding low hemoglobin with a very high reticulocyte count without 
bleeding. It can be confirmed by special tests to detect antibodies on the 
red blood cells. 

The condition of having too few white blood cells is called leukope-
nia. This is never thought to be the result of bleeding. It may result from 
the cells being used up very quickly in trying to fight an infection. It can 
also be the result of the cells being destroyed. In children with SLE, this 
happens because of antibodies in the blood called anti–white cell anti
bodies. Another possibility is that not enough white cells are being made 
in the bone marrow. This may be due to drugs, infections, or SLE. 

Severe leukopenia is worrisome because there may be too few of the 
cells needed to fight infection. Levels under 1,000 white cells/mm3 are 
worrisome. If the level is too low, the doctor may wish to give drugs to 
stimulate white cell growth. Any child with a low white blood cell count 
and a fever should be promptly checked by the doctor for evidence of 
infection. Children who develop large scabs on their lips without having 
been injured may be getting an infection from the normal bacteria in the 
mouth. This is often a sign of a dangerously low white blood cell count. 

The third major type of cell made in the bone marrow that circulates 
in the blood is the platelet. Platelets are the sticky plugs that float around 
in the blood and immediately adhere to any damaged surface to start 
formation of a clot and limit bleeding. If the number drops too low, the 
child will start to bruise easily. With very low numbers, the child may 
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start to bruise without doing anything. Lots of children bruise easily, but 
if your child has SLE and is starting to bruise too easily, make sure the 
doctor knows. If you look inside your child’s mouth with a flashlight 
and see bruises on the inside of the cheeks, next to the teeth, that may 
mean the platelet count is very low. Call the doctor and insist on being 
seen immediately. 

All of the hematologic abnormalities that occur in children with SLE 
need to be carefully investigated. Increasing the dose of corticosteroids 
treats most of them satisfactorily. If the problems are persistent or recur
rent, there are other therapies. Surprisingly, cyclophosphamide has 
proven useful for these conditions, even though it may make the blood 
cell counts decrease after it is given. However, in these situations it has 
to be given with great care and only by someone with extensive experi
ence. A variety of newer therapies are being used for these problems 
when they don’t respond appropriately to corticosteroids. 

Involvement of the clotting system 

The clotting system is one of the miracles of the human body. Blood must 
be allowed to flow freely and easily throughout the body, yet any leakage 
must be promptly stopped. For this to happen, the clotting system must 
be carefully balanced to prevent clots from forming when they should not 
occur, while all the pieces are immediately in place to form a clot if neces
sary. It is best to think of all these pieces floating around in the blood like 
pieces of a puzzle. They will not all fit together unless the last critical piece 
is there. When a blood vessel is damaged, the last critical piece is exposed 
and all the puzzle pieces snap into place, forming a clot. 

The most common example of a clotting disorder is hemophilia. Chil
dren who have hemophilia are missing one of the pieces of the puzzle. 
Some children with SLE bleed too much, and girls with SLE are some
times recognized because of very excessive bleeding with their periods 
(menorrhagia). The bleeding in children with SLE is not like the bleed
ing in a child with hemophilia. If a child has hemophilia, you can mix his 
or her blood with a normal person’s in a test tube and the blood clots 
normally. This is because the child with hemophilia is missing a factor 
that the normal blood supplies. However, when you add normal blood 
to the blood of a child who is bleeding too much because of SLE, often 
the blood still will not clot. This led to the concept of the lupus antico
agulant (an anticoagulant is something that prevents clotting). Most of
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ten children with SLE are not missing a factor. Instead, there is some
thing in the SLE patient’s blood that prevents clotting. 

After much careful study, it has become clear that there is no single 
lupus anticoagulant. Instead, children with SLE may make a variety of 
antibodies that can be thought of as attaching to the puzzle pieces and 
getting in the way of their snapping together to form a clot. These anti
bodies often react with a class of molecules called phospholipids or 
cardiolipins, hence the terms antiphospholipid antibodies (APL) and 
anticardiolipin antibodies (ACL). These terms are almost, but not exactly, 
the same thing. The antibodies that interfere with clotting in different 
children with SLE may be very different from each other. In addition, 
over time they may change slightly. This is important because people 
with these antibodies sometimes bleed too much, but sometimes they 
clot too easily. If you think of the antibodies as sticking to the puzzle 
pieces, it’s easier to understand. Some antibodies get in the way and 
prevent the pieces from fitting together properly (i.e., prevent clot for
mation), but other antibodies stick to the pieces in ways that make it 
easier for the pieces to attach to each other and form a clot when they 
should not. 

Children with anticardiolipin or antiphospholipid antibodies need to be 
monitored for problems both from clotting and from not clotting. They may 
even have both problems at the same time. The doctors must try to pre
vent abnormal clots and to correct any abnormal bleeding. The key to 
this is stopping the body from making the antibodies that are sticking 
to the clotting molecules. Corticosteroids can do this and so can other im
munosuppressive drugs. 

There is a lot of controversy over what to do with children who have 
ACL or APL antibodies. If a child has had a clot, he or she has to be 
treated with anticoagulants. However, many children test positive for 
ACL or APL but have never had a problem. It might seem obvious to 
treat them with anticoagulants, but then if they get cut or fall they may 
bleed too much. It does not seem worth the risk for a child who has 
never had a problem. Some physicians feel it is best to just watch; others 
believe you should treat with a baby aspirin every day to try to decrease 
the risk. This seems safe, but so far it has not been proven to be effective. 
There is no certain answer. I treat my children with SLE who have ACL 
or APL with a baby aspirin every day if they have never had an abnor
mal blood clot. Children who have had problems with blood clots must 
be treated with anticoagulants (e.g., heparin and warfarin). 
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Gastrointestinal system involvement 

The gastrointestinal (GI) system consists of several different parts. These 
are (1) the stomach and the intestines, which are responsible for the di
gestion of food, (2) the liver, which is responsible for storing digested 
food molecules, using most to synthesize substances needed by the body 
while removing inappropriate substances that get digested, and (3) the 
gallbladder and pancreas, which are responsible for making chemicals 
needed to aid in the process of digestion. All of these organs may be 
involved in children with SLE. 

Irritation of the GI system occurs frequently in children with SLE. It 
may play a large role in the initial malaise that many children with SLE 
experience. The resulting pain and loss of appetite often lead to depres
sion and weight loss. These are common problems in the period before 
diagnosis (note that this can happen in many other conditions, as well). 
The most common GI complaint of children with SLE is nonspecific stom-
achache (abdominal pain). This can be located almost anywhere in the 
abdomen. It may be associated with eating, or it may not. Often the first 
thought of the family and physician is that it is the result of irritation 
from the medications the child is taking. If it persists, everyone becomes 
worried about ulcers. One of the interesting things about caring for chil
dren with SLE is that stomach ulcers are rarely the explanation for ab
dominal pain. Although many of the medications used to treat SLE can 
cause ulcers, children with SLE do not often get ulcers. The time when 
ulcers do occur is usually in the setting of very severe active disease. 
(When a child is very sick in the intensive care unit, the stomach’s pro
tective barrier seems to fail and “stress ulcers” are common.) 

The typical stomach irritation associated with medications is gastri-
tis. Whenever a child with SLE is complaining of abdominal pain, there 
is a desire to stop the medicines (note that this is not possible for ste
roids, which cannot be stopped abruptly; see Chapter 22) and see whether 
the pain goes away. However, if the pain sounds like typical stomach 
irritation (gastritis) and all the medicines are important, it is often better 
to treat the irritation with medicines to prevent acid secretion or coat the 
stomach (e.g., using a beta-2 acid blocker or sucralfate). If these steps do 
not work, talk to your doctor about stopping the medicine, if possible, 
and see whether the pain goes away. If it does, restart the medicine. If the 
pain promptly comes back, that’s a strong indication that the medicine is 
the cause. You and your doctor will then have to see whether there is an 
alternative medication that may be used. 
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Chronic abdominal pain in a child with SLE that is not resolved by chang
ing medications needs to be carefully investigated. Some children have 
sensitive stomachs, but more serious problems can also begin with these 
complaints. One of the key aspects of SLE is inflammation of the blood 
vessels. If the blood vessels lining the intestines are inflamed, it may cause 
vague nonspecific pain. In some children this results in damage to the 
intestinal tract. This may take the form of pneumatosis cystoides 
intestinalis (gas-filled cysts in the wall of the bowel) or small areas of bowel 
that are infarcted because they do not receive enough blood. Both of these 
problems are difficult to diagnose on routine examination and may start 
with only vague abdominal complaints. Fortunately, they are rare in chil
dren whose SLE is well controlled. However, they must be looked for in 
children whose complaints continue. An experienced physician will know 
how to evaluate your child for these conditions. 

Another cause of chronic pain in children with SLE is serositis, inflam
mation of the lining of the lungs or abdomen (serosa). The function of this 
lining is to keep everything moist and to remove any foreign material. If 
SLE causes the serosa to be irritated (presumably because of immune com
plexes deposited on it), the serosa will respond by releasing inflammatory 
cells and inflammatory chemicals into the abdomen. In mild cases this 
causes diffuse pain. In severe cases the pain may be quite marked and 
associated with “rebound tenderness.” If a child has rebound tenderness, 
he or she looks very unhappy when you push down on the abdomen and 
feels much worse if you quickly let go. Any child with this problem needs 
to be evaluated promptly by a physician, as it is an indication of serious 
irritation in the abdomen. There are many possible causes, including in
fections. If, after careful investigation, SLE is determined to be the cause, it 
may need to be treated with more corticosteroids. 

Irritation of the pancreas is another cause of chronic abdominal pain 
in children with SLE. When the pancreas is irritated, it will leak diges
tive enzymes called amylase and lipase. Normally, these go into the in
testine and help to digest food. When they leak into the abdomen they 
cause pain and discomfort, a condition called pancreatitis. The levels of 
amylase and lipase can be measured in the blood and will be elevated if 
the child has pancreatitis. Sometimes the pancreas is irritated by inflam
mation due to SLE. Other times it is irritated by medications (e.g., corti
costeroids) used to treat SLE. Your doctor will have to be very careful in 
analyzing this; one condition requires more medicine, the other less. 
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Other organs in the GI tract that may be irritated are the liver and the 
gallbladder. Gallbladder disease is particularly common in children with 
hemolytic anemia. This is easily detected on abdominal ultrasound. Usu
ally, it can be followed conservatively, but if the gallbladder is very in
volved or has a lot of stones, it may need to be removed. Children with 
liver involvement often have an enlarged liver that can be felt on careful 
examination and may be tender. Elevation of the liver enzymes on the 
blood tests will confirm this (see Chapter 24). 

The spleen is another organ in the abdomen that may also be enlarged 
in children with SLE. It is not really part of the GI tract; it is part of the 
immune system. An enlarged spleen may cause pain on the left side of the 
abdomen. The key for children with SLE and abdominal pain from both a 
parents’ and physician’s point of view is to thoroughly investigate pain 
that is severe or does not respond to the initial changes in the medication 
regimen. In some children the initial tests will be normal, but repeat test
ing a few weeks later will show problems. Children with continuing ab
dominal pain without adequate explanation should be carefully examined 
by a physician experienced in the care of children with SLE. The physician 
may require blood tests, X rays, abdominal ultrasound, and either an MRI 
or a CAT scan of the abdomen to look for explanations. 

C H I L D R E N  W I T H  S L E  A N D  J O I N T  P R O B L E M S  

Although the family may not be aware of it, arthritis is often present 
when a child with SLE first comes to the doctor. It is usually very respon
sive to treatment with steroids or NSAIDs. As a result, arthritis is rarely 
a significant long-term problem. The exception is an unusual condition 
termed Jaccoud’s arthropathy: a painless swelling, primarily in the fin
gers and wrists, which develops slowly during the course of SLE. It does 
not usually cause damage to the bones, but it may be painful and inter
fere with use of the hands. The explanation for this problem is unclear. 
Unfortunately, it does not respond well to medication. 

Other bone and joint problems may develop during the treatment of 
children with SLE. The most common, worrisome problem is avascular 
necrosis (crumbling) of bone. Although the mechanism by which this 
occurs is not fully understood, it appears to be the result of decreased 
blood flow to the ends of the bones. This can occur in children who do 
not have SLE. It can happen to children with SLE who are not being 
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treated with steroids, and it can happen to people being treated with 
steroids who do not have SLE. However, it is most common in children 
with SLE who are being treated with corticosteroids. The problem often 
begins with vague complaints of pain in the involved bone without any 
findings on examination. 

Early in the development of avascular necrosis, the X rays will be nor
mal. Sometimes avascular necrosis is suspected on bone scans because 
there is decreased uptake of the Tc99 by the involved bone (see Chapter 
24). MRI is the most sensitive test for this condition. It will detect this 
condition very early. Sometimes children with a suggestion of avascular 
necrosis on MRI go on to recover. We do not know whether this means 
that the MRI was a false reading or whether early avascular necrosis is 
able to be reversed. However, if a child has definite avascular necrosis 
on MRI, it does not go away. 

Unfortunately, the normal course of avascular necrosis is for the bone 
to crumble slowly under the continued stress of bearing weight. If this 
happens, it will be necessary for the joint to be replaced (see Chapter 25). 
In children with SLE, the hip is the joint most commonly affected, but 
shoulders, elbows, knees, ankles, and other joints all may be involved. 
The identical problem may occur in children with juvenile arthritis or 
JRA who have been treated with corticosteroids. There is no safe dose of 
corticosteroids with regard to this problem. Avascular necrosis has oc
curred in children who never got any corticosteroids. However, the more 
corticosteroids the child takes and the longer he or she takes them, the 
greater the risk. Children taking any significant amount of corticoste
roids for more six months have a steadily increasing risk of developing 
avascular necrosis. In addition, a child who has had avascular necrosis 
in one joint is at greater risk of developing it in another joint. Reducing 
the risk of avascular necrosis is one of the reasons physicians try so hard 
to minimize the dose of corticosteroids for children with SLE. 

L A B O R A  T  O  R  Y  T E S T I N G  A N D  T Y P I C A L  P  A  T T E R N S  O F  

D I S E A S E  I N  C H I L D R E N  W I T H  S L E  

Whenever physicians take care of large numbers of children with SLE, 
they are struck by the great variability of this illness. Approximately one-
third of children have mild disease that never really causes major prob
lems; many children have moderate disease that may be severe at times, 
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but responds well to treatment. Many fewer children have obvious se
vere SLE right from the start. However, doctors in different locations 
describe seeing different percentages of children with severe disease. 
Different patterns of abnormalities may help to distinguish children with 
severe disease from the others. 

Virtually all of the children with SLE are ANA-positive. However, 
many children test positive for ANA, but do not have SLE (see Chapter 
24). Since ANA is clearly not the whole answer, physicians started to 
examine ANA more carefully to see whether different types of ANA were 
more strongly associated with SLE and with differing severity of SLE. 
Physicians soon recognized that there were different patterns of ANA 
(again, Chapter 24 discusses this in greater detail). Although a child with 
any ANA pattern could have problems, children with a “rim pattern” 
(seen under the microscope) were much more likely to be very sick. 

Further study led to the recognition that children with rim-pattern 
ANA often have anti-DNA antibodies. Antibodies to DNA tend to be 
associated with more severe SLE and are infrequently found in children 
who do not have SLE. At one time they were thought to correlate with a 
greater frequency of renal disease, but this is now in doubt. With greater 
understanding and better testing we now know that antibodies to double-
stranded (ds) DNA are the important ones. Antibodies to single-stranded 
or crude DNA extracts can be found in many different conditions and 
are not very meaningful. However, a child may be very sick with SLE 
and not have antibodies to dsDNA. 

Further evaluation of patients with SLE led to the discovery of ex
tractable nuclear antigens (ENA). These are Ro, La, Sm, and RNP (see 
Chapter 24). A lot of time and effort have gone into determining the im
portance of antibodies to these antigens. They do seem to be associated 
with different patterns of disease, but again there is not enough certainty 
to make definitive predictions. The clearest associations are with Ro and 
Sm. Often Ro antibodies are found in children with more rash, more than 
average complaints of arthritis, and relatively less kidney disease. A high 
titer of Ro and low or absent Sm have been described as typical of mixed 
connective tissue disease (MCTD; see Chapter 12). Over the years a vari
ety of studies have suggested that adults with SLE who are Ro-positive 
have milder disease, but it is a generalization that does not always hold 
true. Ro antibodies are also associated with neonatal SLE and congenital 
heart block, discussed at the end of this chapter. 
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The other antibody that seems to be important is Sm. This antibody is 
not found in everyone with SLE. If it is present, it is associated with a 
greater frequency of severe disease. However, just as the association of 
Ro with mild disease is only approximate, so is the association of Sm 
with severe disease. Indeed, some children have antibodies to both Ro 
and Sm. The long and the short of this for a parent is simple. Do not get 
too concerned about which antibodies your child does or does not have. 
Make sure you have a good doctor and that the doctor is taking good 
care of your child’s problems. Children with worrisome antibodies may 
do well, and children with protective antibodies may get in big trouble. 

The key laboratory findings in evaluating a child with SLE are gener
ally similar to those of children with other chronic illnesses. If a child is 
doing well, he or she should have a good hemoglobin level, a normal 
erythrocyte sedimentation rate (ESR), and a normal urine analysis. If all 
of these results are good, it is highly probable the child is doing well 
(though neurologic problems may still occur). The additional laboratory 
tests that are useful in evaluating a child with SLE are the serum comple
ment levels C3 and C4. 

ANA levels and anti-DNA levels rise and fall in children with SLE 
without a reliable association with disease activity. Sometimes it helps to 
think of the 10 percent analogy. If the ANA goes up, that’s a 10 percent 
risk. If the ESR goes up, that’s a 10 percent risk. If the hemoglobin falls, 
that’s a 10 percent risk. If the anti-DNA goes up, that’s a 10 percent risk, 
and so on. Any one test changing does not mean too much, but if they all 
start going the wrong way, be sure to pay attention. 

The complement system plays an important role in attacking infec
tious agents. In the course of doing their job, the different components of 
the complement system are used up. Although the body is constantly 
making more, a drop in the level of the complement components in the 
blood suggests very active usage. This is true in children with SLE, as 
well. We know that much of the damage in SLE is brought about by the 
activation of complement following the deposition of immune complexes 
in the tissues. As a general rule, lower complement levels in the blood 
suggest a greater amount of ongoing damage. This is an imperfect sys
tem because doctors recognize that the levels in the blood are determined 
as much by how fast more is being made as by how fast it is being used 
up. There are very sophisticated tests to measure what are called comple
ment breakdown products, but these tests are not routinely done. 
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All the laboratory findings in children with SLE are individual pieces 
of the puzzle. C3 and C4 are easily measured and the results are well 
standardized. In caring for a child with SLE, if the doctor looks carefully 
at all of his results and at the child, he or she will have a good idea of 
what is going on. Some children have chronically low C3 levels but do 
very well. Other children have normal C3 levels but develop more prob
lems. While physicians would be unwise to disregard C3 levels, they are 
not the whole answer. 

Another way to think about the evaluation of laboratory parameters 
in children with SLE is to understand that there are two types of tests. 
The routine tests that evaluate your hemoglobin, your kidney function, 
your liver function, and so on tell the doctor what is happening to those 
organs right now. Tests such as the ANA titer, the anti-DNA level, and 
the C3 and C4 levels, are more useful as predictors of the future. Nothing 
is a perfect predictor. 

Imagine if you are driving down the highway late at night. There is 
very little traffic and perhaps you are exceeding the speed limit. At the 
side of the road you see a large sign that says, “Warning construction 
ahead.” There might be a big construction project, where workers 
might be there late at night, and you might have to suddenly come to 
a stop. On the other hand, workers might be there only during the day, 
and there may be no problem or only a need to change lanes. There’s 
no way to be sure. However, a wise person would let up on the gas 
pedal, look around carefully, and be sure to keep his or her attention 
focused on the road until he or she was sure what was happening. 
That’s how both parents and doctors should respond to changes in 
these predictive laboratory values. There might not be trouble, but 
everyone should be paying careful attention. 

D R U G - I N D U C E D  S L E  

Drug-induced SLE refers to the development of a positive ANA and SLE-
like symptoms in association with certain drugs. Among the drugs that 
can do this are commonly used drugs such as tetracyclines, including 
doxycycline, used in the treatment of teenagers with acne. However, this 
can also occur with many of the drugs used to treat children with sei
zures and some of the antibiotics, including isoniazid, which is used to 
treat tuberculosis. A wide variety of drugs have been suspected of caus
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ing drug-induced SLE in the past. For some drugs, the association with 
drug-induced SLE is well known, but for many others it is only suspected. 
The fact that a drug has been associated with drug-induced SLE does not 
mean that it should not be used. This is a rare complication. However, 
when evaluating a child with the new onset of SLE-like symptoms, these 
drugs should always be considered as a possible cause. 

Children with drug-induced SLE can be significantly ill with fever, rash, 
and inflammation around the lungs or in the abdomen. However, a key to 
the diagnosis of drug-induced SLE is that it all goes away quickly if the 
drug is discontinued. If symptoms of SLE begin after a child has started 
on a drug but do not go away when the drug is stopped, it is not drug-
induced SLE, even if it is a drug that is known to cause drug-induced 
SLE. This bothers me a little, too, but that’s the official position of the 
American College of Rheumatology. 

I am often asked whether a child who has SLE can use a drug that is 
known to cause drug-induced SLE. There was a lot of concern about this 
at one time. Some of the most important drugs for treating hypertension 
(a common SLE complication) in the past were also known to cause drug-
induced SLE. Nevertheless, physicians often found it necessary to use 
them. There is no evidence they caused additional problems. Using drugs 
known to be associated with drug-induced SLE in a child with SLE does 
not seem to cause trouble. But everyone should pay attention to the pos
sibility of side effects arising over time. 

O T H E R  C O M P L I C A  T I O N S  O F  S L E  

Complications of SLE in childhood may be complications of the disease, 
of the therapy, or both. It is very important to understand that half of the 
children diagnosed with SLE in the 1950s (before the routine use of cor
ticosteroids) were dead within two years. Although in part this was be
cause only severe cases were properly diagnosed, it remains true that 
untreated SLE may be a rapidly fatal disease. Everyone must be con
cerned about possible side effects of treatment. However, it is obviously 
foolish to die from the disease because you were afraid you might get a 
side effect of the medications. 

Severe complications of SLE, such as pulmonary hemorrhage, renal 
failure, and strokes, have all become less frequent with proper therapy. 
Infections remain a major concern for children with SLE, and children 



178 The Rheumatic Diseases and Related Conditions 

with SLE are subject to all the usual infections of childhood. In addition, 
children with active SLE often have poorly functioning white blood cells 
and reduced levels of complement. Since these are key elements in the 
defense against infection, children with active SLE are much more vul
nerable to infection than normal children. 

Another problem that leads to an increased frequency of infections is 
that children with active SLE often have a spleen that is not functioning 
well. Removing bacteria and other infectious agents from the blood is a 
major function of the spleen. Children who do not have a spleen (be
cause of surgical removal due to injury, etc.) are well known to have 
more frequent pneumococcal infections. Systemic pneumococcal infec
tions and pneumococcal pneumonia also occur more often in children 
with SLE. Meningococcal meningitis is another infection that occurs more 
often than expected in children with SLE. 

Normally, the spleen, white blood cells, and complement play an im
portant role in preventing infections. One important key to recognizing 
that the spleen is not functioning well in a child with SLE is the presence of 
Howell Jolly bodies on the complete blood count. These bodies are left
over nuclear material in red blood cells. A normally functioning spleen 
removes this material, and normal children do not have Howell Jolly bod
ies. If they are reported as being seen on the CBC smear, it means the spleen 
is not doing its job. Any patient with Howell Jolly bodies is at increased 
risk for infection. (Note: If someone has had his spleen removed, he will 
always have Howell Jolly bodies and will always be at increased risk of 
infection, but the physician should know this.) Finding Howell Jolly bod
ies is very important in someone whose spleen has not been removed. In 
these children it is a warning that they are at greater risk of infection than 
the doctor might have initially suspected. If a child with SLE is brought to 
my office or the emergency room with a significant fever and he or she has 
Howell Jolly bodies, I will most often admit that child to the hospital for 
observation even if he or she doesn’t look very sick. 

Parents are the most important line of defense against severe infec
tion in children with SLE. You cannot lock your children in the closet to 
prevent them from ever being exposed to infections. You have to let them 
lead normal lives. However, do not let your child with SLE visit some
one you know is sick. More important, if your child with SLE looks sick 
to you, insist that the doctor see him. A normal child who looks sick in 
the evening might safely wait until morning. In children with active SLE, 
the normal defenses are not working. If they look sick, it may not be safe 
to wait until morning. 
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When considering the possibility of infection, parents and physicians 
must remember that both active disease and the medications used to 
treat SLE decrease the child’s ability to fight infection. Any child on a 
significant dose of corticosteroids or any amount of immunosuppressive 
drugs such as methotrexate, cyclophosphamide, or azathioprine, is at 
increased risk of infection. If the child looks sick, have her checked care
fully. Too many trips to the doctor’s office or emergency department may 
provoke complaints from the doctors and may be inconvenient, but that’s 
far easier to live with than knowing you didn’t act when you should 
have. Children with SLE can rapidly develop overwhelming infections 
requiring urgent care. 

In some cases a child with SLE will be brought to the hospital looking 
extremely ill. It may not be clear to the physicians whether the problem 
is an infection or a flare-up of the SLE. Physicians who do not have a lot 
of experience with SLE will be very confused. For an infection they will 
want to use an antibiotic, but for a flare-up of the SLE they will want to 
use more corticosteroids. Often they are afraid more corticosteroids might 
make the infection worse. The correct answer is to give both antibiotics and 
corticosteroids in this situation. Often the infection makes the SLE flare up 
and this interferes with the ability of the white cells to fight infection. 
Other times the child came down with an infection because the SLE was 
flaring and again the white cells weren’t able to fight infection. In either 
situation, using both corticosteroids and antibiotics is the best solution. 

C O M P L I C A  T I O N S  O F  T R E A  T M E N T  

Corticosteroids have been a key element in the treatment of SLE since their 
discovery in the 1950s. They are effective in treating and preventing many 
of the complications of untreated SLE. However, they increase the inci
dence of infection, weaken bones, cause stretch marks, promote diabetes, 
and hasten arteriosclerosis and heart disease (see Chapter 22 for more de
tail). For the approximately one-third of children with mild disease, it 
should be possible to keep the dosage of corticosteroids at an acceptable 
level, and the likelihood of significant toxicity should be minimal. 

Unfortunately, the remaining two-thirds of children with SLE may face 
a recurrent need to raise the corticosteroid dosage to a more significant 
level. This brings with it an increased risk of corticosteroid-related toxic
ity. Surprisingly, this is a greater problem for children with moderate 
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disease than for the children with severe disease. In experienced centers 
children with severe disease are rapidly recognized and advanced to more 
aggressive immunosuppressive therapy. This normally allows a dramatic 
reduction in the dosage of corticosteroids. As a result, corticosteroid-
related complications are often less frequent in this group. After recog
nizing this, many physicians have begun to advocate advancing children 
with more difficult moderate SLE to immunosuppressive therapy early 
in their disease course in order to minimize corticosteroid-related toxic
ity (see the next section below). 

T R E A  T M E N T  O F  S L E  

The key to proper treatment of SLE involves balancing the risks of the 
disease against the risks of the treatment. SLE is extremely diverse and 
many children have only mild disease that is easily treated with limited 
doses of corticosteroids. Other children have severe life-threatening SLE 
that requires aggressive therapy. There are no absolute guidelines for 
recognizing when a child needs to be treated with immunosuppressive 
drugs. However, it is clear that prolonged treatment with even moderate 
doses of corticosteroids will lead to significant side effects. Immunosup
pressive drugs often seem like “scary stuff” to parents and physicians 
who do not work with them all the time. Although the immunosuppres
sive drugs may be associated with serious side effects, those side effects 
are very rare when experienced physicians give the drugs. 

Many parents worry that their child will get all the side effects of im
munosuppressive drugs. Virtually every child who takes a significant 
amount of corticosteroids does get corticosteroid-related side effects. In 
contrast, serious side effects of immunosuppressive drugs are rare. I’ve 
seen far more children do poorly and suffer permanent damage (even 
death) because their families were afraid to treat their SLE aggressively 
than I have seen children with serious side effects of immunosuppres
sive drugs. That does not mean that every child should be on immuno
suppressive drugs. 

For children with rash, malaise, and arthritis, but no evidence of sig
nificant renal or other internal organ involvement, initial therapy should 
be with a low dose of corticosteroids. Often this is combined with an 
NSAID to provide some additional symptomatic relief. Over the longer 
term the antimalarial drug hydroxychloroquine (see Chapter 22) has been 
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shown to be very beneficial for this group. At the time of diagnosis, some 
physicians follow a cookbook approach of 1 or 2 mg/kg/day of cortico
steroids (prednisone or its equivalent), but this is often excessive for these 
children. The physician should monitor that the children feel better and 
their laboratory abnormalities improve over a period of four to six weeks. 
As soon as it is clear that this has happened, the physician should try to 
begin slowly reducing the corticosteroids. 

Some physicians like to use a very high dose of corticosteroids at the 
beginning and then dramatically drop the dosage when things look bet
ter. This is like putting the immune system on a roller coaster ride. In a 
sick child a high dose of corticosteroids may be necessary, but then a 
slow gradual progressive reduction in the dosage is much better. Even 
when physicians go very slowly, it is impossible to predict how much 
the corticosteroid dosage can be decreased before there is new evidence 
of disease activity (e.g., increased ESR, decreased hemoglobin [Hb], or 
decreased C3 or C4; see Chapter 24). If it is possible to reduce the corti
costeroids (prednisone or its equivalent) to 0.2 mg/kg/day or less with
out recurrent disease, the child should be carefully followed on a low 
dose of corticosteroids. 

Many parents are anxious to have their child discontinue steroids, but 
completely stopping corticosteroids is rarely advisable for children with 
SLE. Many years ago a very experienced rheumatologist described that 
last little bit of corticosteroids as “cheap insurance.” Every physician who 
takes care of many patients with SLE has seen someone who was doing 
wonderfully on just five milligrams of prednisone daily and who sud
denly got very sick when they tried to discontinue it. It is not impossible 
to discontinue corticosteroids, but if you are doing well on a small dose, 
it is probably unwise to try to stop completely. Even when there has been 
no evidence of disease for more than six months, I do not think stopping 
completely is the best idea. 

The children who do not have internal organ involvement but develop 
more symptoms when the dose of corticosteroids is reduced are a difficult 
problem. Hydroxychloroquine often helps to bring the disease under ad
equate control. Some physicians have tried using low-dose methotrexate 
in this group, but the results are highly variable. Without evidence of in
ternal organ involvement physicians are hesitant to recommend more ag
gressive therapy, but that may leave a child on too much corticosteroids 
for too long. In my own experience, children in this group who do not 
tolerate appropriate reduction of their corticosteroids usually progress to 
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have evidence of internal organ involvement over time. It is important 
for physicians to monitor them carefully. Frequently, the first signs of 
internal organ involvement are changes in the urine analysis. Often these 
changes are minimal at first and might be dismissed. However, over time, 
it becomes clear that there is significant renal or other internal organ 
involvement. 

Children who have internal organ involvement need to be treated 
aggressively. Although doctors tend to agree about the importance of 
treating renal involvement, there is less uniform agreement about when 
to treat other organ involvement aggressively. For children with internal 
organ involvement, it is often not possible to reduce their corticosteroids 
to an acceptable level (again, I consider this to be 0.2 mg/kg/day of pred
nisone or its equivalent). A variety of “steroid sparing” regimens have 
been recommended. Mycophenolate mofetil is one of the most commonly 
recommended immunosuppressive medications at present (see Chapter 
24). It is helpful for some children. Other physicians may recommend 
low-dose methotrexate or azathioprine. Each of these alternative regi
mens has its advocates. None of them is always effective. 

Children with moderate internal organ involvement represent one of 
the greatest challenges for physicians who specialize in the care of chil
dren with SLE. They often do not appear sick enough to warrant signifi
cant immunosuppressive therapy, but over the years they receive too 
much corticosteroids for too long. In the end these children often have 
significant corticosteroid side effects, continued smoldering disease, and 
a generally unsatisfactory outcome. 

It is hard for parents to accept a recommendation for aggressive treat
ment for children with continued moderate internal organ involvement, 
because the disease is not that bad. Even many physicians do not believe 
that these children should be treated aggressively. However, when you 
watch what happens to these children over a five- to ten-year period, it is 
very discouraging. Ten years later, if they have not been treated aggres
sively, these children often have both significant corticosteroid side ef
fects and significant damage from the disease, with no end in sight. 

The reasons cited by many physicians to not use cyclophosphamide 
include the risk of infection, the risk of sterility, and the risk of cancer 
later in life. However, chronic use of corticosteroids and azathioprine or 
methotrexate also carries significant risk of infection, sterility, and can
cer later in life. Many physicians assume these risks are greater for the 
children receiving cyclophosphamide, but there is no clear data to sup
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port this (I’ve reviewed it very carefully). The physicians who are op
posed to cyclophosphamide refer to data from children treated for can
cer. Those children often received multiple drugs and irradiation. The 
radiation greatly increases the risk of cancer and sterility. We do not give 
radiation to children with SLE. 

The most compelling reason to use cyclophosphamide for children 
with moderately severe SLE comes from our experience in using it for 
the children with severe disease. Five or six years after receiving cyclo
phosphamide, most of the children with severe SLE are taking less than 
0.2 mg/kg/day (prednisone or its equivalent) of corticosteroids and have 
no signs of steroid side effects. They have discontinued cyclophospha
mide and all the other drugs except for the low dose of prednisone. They 
feel well and often tell me, “I do not remember I have SLE except when I 
have to come see you.” In contrast, the children whom we did not put on 
cyclophosphamide because their disease was not that bad are still taking 
too much prednisone, have multiple prednisone side effects including 
weight gain and bone damage, and still have active disease. The chil
dren who had more severe disease at the beginning and were treated 
aggressively are doing far better both mentally and physically. 

A physician who tells you that cyclophosphamide might have fatal 
side effects and prednisone does not has never seen a child stop all his or 
her medications because he or she refused to go on “looking so ugly.” 
Some children admit they are not taking the prednisone; others just stop 
taking it and may suddenly die. It is very important for the physicians 
and parents who deal with these children on a day-to-day basis to be 
very aware of the emotional toll of acne, obesity, and stretch marks re
lated to chronic corticosteroid therapy. In addition, corticosteroids may 
have significant negative effects on bone structure and heart function. 
Recently, one of my patients, a young adult who had been treated at 
another institution with many years of azathioprine and steroids, looked 
like he was doing fine. For twelve years his steroids went up and down, 
but they were never at a really high dose (maximum 40 mg/day of pred
nisone). He had mild renal disease but always did acceptably with aza
thioprine and was never treated aggressively. However, he had a massive 
heart attack at the age of twenty-eight and needed coronary artery sur
gery. Prolonged use of corticosteroids was his only known risk factor for 
heart disease. 

There is no perfect answer for children with SLE at the present time. 
Years of experience and seeing what happens to children over time have 
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made me very aggressive in trying to prevent the side effects of long-term 
corticosteroid usage. Some physicians are hesitant to use cyclophospha
mide for involvement of the central nervous system, lung involvement, or 
milder kidney involvement. However, in my personal experience, chil
dren who have disease in any internal organ system that is not well con
trolled by an acceptable dose of corticosteroids do best if aggressively 
treated. Not every physician agrees. The parents must always make the 
final decision. My goal is to make sure that you have enough information 
to clearly understand the risks and benefits of the alternatives. Cyclophos
phamide does not fix every child every time. It does have potential side 
effects, but these are rare when it is administered by experienced physi
cians. Corticosteroids and azathioprine sound safer in the short term. I do 
not believe the results are as good in the long term. 

For children with severe internal organ involvement, especially kid
ney involvement, the majority of physicians now agree that cyclophos
phamide is the best answer. In carefully controlled studies it has been 
clearly demonstrated that cyclophosphamide prevents continued scar
ring of the kidney, while prednisone does not. No one has studied aza
thioprine in this regard. The academic answer is, “We know 
cyclophosphamide works. Why should we subject patients to a different 
therapy that might not work?” The systematic use of monthly intrave
nous cyclophosphamide for seven doses, followed by cyclophosphamide 
every three months for an additional two to two and a half years has 
been shown to produce the best long-term outcome for SLE patients with 
renal disease (adults and children). It does not work for every patient. 
For the relatively few who fail, there is no uniformly accepted therapy. If 
you are one of the few unfortunate families in this group, you should 
find the most experienced center you can. Each has its own regimen for 
such children. We treat many such children at the Hospital for Special 
Surgery in New York City. 

A D J U N C T I V E  T H E R A P I E S  F O R  

C H I L D R E N  W I T H  S L E  

NSAIDs are often helpful in controlling the minor aches and pains asso
ciated with SLE. Children with SLE usually tolerate these drugs without 
difficulty. Just like children with other forms of arthritis who are on these 
medications, the children with SLE should have their liver function and 



185 Systemic Lupus Erythematosus 

kidney function monitored. SLE may make the children more vulnerable 
to the effects of NSAIDs on liver or kidney function. There are also reports 
of NSAIDs causing unusual reactions such as aseptic meningitis in SLE 
patients. Your physician should consider all of these issues when prescrib
ing these medications. If something unusual happens when a child with 
SLE starts an NSAID (or any other new drug), it should be stopped and 
the physician notified. While these reports are a cause for concern, most 
children with SLE take NSAIDs without significant problems. 

Bolus solumedrol refers to the use of very large doses of corticoster
oids to control severe manifestations of SLE. In general this is considered 
to be 30 mg/kg up to a maximum of 1 gram of methylprednisolone. This 
large dose can be very effective in controlling sudden severe flares of 
SLE. Some physicians are tempted to use this therapy over and over again. 
In certain situations such as severe renal disease, it is often advisable to 
combine cyclophosphamide with bolus solumedrol each month until the 
disease comes under better control. However, bolus solumedrol is not 
without side effects. I’ve seen children develop serious infections, seri
ous irritation of the pancreas, and avascular necrosis of bone after these 
treatments. It is best to treat bolus solumedrol as a “fire extinguisher 
next to the stove.” It’s very handy to have in case of emergency, but if 
you find yourself using it over and over again, you’d better change the 
way you cook. 

Mycophenolate mofetil and azathioprine are immunosuppressive 
drugs that work in a similar fashion. There is much more experience 
with azathioprine, but mycophenolate mofetil is believed to have simi
lar effects and perhaps fewer side effects. These drugs do increase your 
risk of infection. In addition, there is good data that azathioprine increases 
the risk of cancer and causes sterility in some children. Mycophenolate 
will probably be found to have the same effects once it has been around 
long enough. It blocks the same pathways azathioprine does, just at a 
different point. Nonetheless, these drugs may be useful for children who 
cannot receive cyclophosphamide. I also use them in children who have 
received cyclophosphamide but who have some continuing or new dis
ease activity that I do not want to treat with too much corticosteroid. 

Methotrexate has been very useful in the treatment of arthritis. It is 
generally used in a low dosage (less than 25 mg/week). Low doses of 
oral methotrexate have also been used as a steroid-sparing agent in chil
dren with SLE. In general, the response has not been dramatic. Physi
cians using methotrexate must be sure that the children are taking folic 
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acid. Children with SLE who have chronic anemia may be deficient in 
folic acid. Higher doses of methotrexate given intravenously as part of 
multiple drug regimens for cancer have many more side effects. How
ever, for children with severe SLE who did not improve with cyclophos
phamide alone, we have had success using high-dose intravenous 
methotrexate in combination with cyclophosphamide. 

Cyclosporine is a strong immunosuppressive drug that often inter
feres with kidney function (Chapter 22). It is known to cause kidney prob
lems, and this has kept most physicians from using it for the treatment of 
SLE. However, there are occasional reports of its successful use. It seems 
especially useful in children with membranous glomerulonephritis (class 
V kidney disease) and excessive loss of protein in the urine. Cyclosporine 
should be given only by physicians experienced in its use. Like all im
munosuppressive drugs, it is associated with an increased risk of infec
tion and an increased risk of cancer. 

New biologic agents and other experimental therapies are being tested 
in SLE. Some centers are also testing the use of autologus bone marrow 
transplants or very high doses of cyclophosphamide that completely sup
press the immune system. These therapies need to be tested to see whether 
they are useful for children with severe SLE. However, at present, their 
use is restricted to specialized centers and they are being used only for 
children who have failed normal therapy. Fortunately, such children are 
rare. We are very lucky at the Hospital for Special Surgery to have access 
to the combined resources and experience of our own staff, Sanford Weill 
Medical College of Cornell University, Memorial Sloan Kettering Cancer 
Center, and the Rockefeller University. With this combined expertise we 
have been successful in treating some of the most difficult cases. 

P R O G N O S I S  

If you have just finished reading above about how the most difficult cases 
are treated, you are probably very worried about the long-term outcome 
for your child. The key is that with early and aggressive treatment the 
vast majority of children do just fine. There are children who die from 
SLE. However, the survival rate is above 90 percent at five years in every 
experienced center. In many centers the survival rate is much higher. 
Obviously, five-year survival for a fourteen-, fifteen-, or sixteen-year-old child 
certainly is not good enough. The main reason for advocating early aggres
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sive therapy is that we want to accomplish excellent forty-, fifty-, and 
sixty-year survival. Proof? Not yet. Someone will have to follow these 
children for fifty years into the future to “prove” that we’ve done the 
right thing. But we cannot keep doing what we know does not work 
while we wait forty or fifty years to get proof of the right long-term an
swers. I will be very disappointed if we don’t have completely different 
answers about how to best treat children with SLE long before fifty years 
from now. With current state-of-the-art therapy, the majority of children 
will do very well. Children with severe disease should be referred to the most 
advanced centers where they have the greatest likelihood of a good outcome. 

A N T I - R O  A N T I B O D I E S  

A N D  N E O N A  T  A  L  S L E  

It was a surprising finding when it was recognized that babies born with 
a problem called neonatal heart block or complete congenital heart block 
often had mothers with SLE. This does not happen to most mothers with 
SLE, but it may happen if the mother tests positive for antibody to Ro. 
Most children with congenital heart block have healthy mothers who 
report no medical problems. But when doctors began testing them, it 
was found that almost all of the normal, healthy mothers who gave birth 
to children with congenital heart block tested positive for antibodies to 
Ro. A few of these mothers had unrecognized SLE when examined care
fully, and some of these mothers have gone on to develop SLE years 
later, but so far not most. There is a registry collecting information on all 
these mothers and their children (see Appendix for resources). 

At first doctors were very worried that women who had SLE and were 
Ro-positive would be at high risk of having children with congenital 
heart block. This seems not to be the case. Most Ro-positive mothers have 
normal children. Even Ro-positive mothers who have had one child with 
heart block most often have normal children the next time. If a woman 
who is known to be Ro-positive becomes pregnant, she should be moni
tored carefully. 

Evidence of congenital heart block can be detected before birth, 
and experienced doctors should be standing by to take care of the 
children when they are born. Most often congenital heart block is not 
life-threatening and can be treated with a pacemaker when the child is 
old enough to need it. Rarely, children with heart block are extremely 
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sick and may not survive. The problem is sufficiently uncommon that 
we encourage women with SLE and antibodies to Ro to go ahead and 
have children when they are ready. But we want them to be carefully 
monitored during pregnancy. 

Other complications that may occur in children of mothers with SLE 
include low levels of platelets, white cells, or red cells. These are thought 
to be the result of antibodies that have been passed from the mother to 
the child. These antibodies are usually cleared out of the child’s system 
in a few days, and the problems are rarely severe. Other children of moth
ers with SLE may develop a rash when they are first exposed to the light 
or develop mild inflammation of the liver. These are all well-recognized 
problems that normally resolve after a few days to a few weeks. Serious 
complications in the children of mothers with SLE are infrequent. 

S H O U L D  A W O M A N  W I T H  

S L E  H AV E  C H I L D R E N ?  

We know that SLE occurs more frequently in people of different races. It 
also occurs more frequently among relatives of people with SLE. This is 
evidence that genetics plays a role in the development of SLE. However, 
the risk of a mother passing SLE on to her child is very small. Precise 
numbers are uncertain, but one in fifty is the best estimate. Thus, the 
child of a mother with SLE is more likely to get the disease than a ran
dom child, but not enough so to discourage mothers with SLE from hav
ing children. If you are a mother with SLE considering whether or not to 
have children, the major concern is your health, not the risk of the child 
having SLE. 



12

Mixed Connect ive 


Tissue Disease 

(MCTD) 


Children with mixed connective tissue disease (MCTD) are antinuclear 
antibody (ANA)-positive. At one time this disease was thought to be a 
milder version of SLE. To understand this disease, it is necessary to un
derstand that it was defined “backwards.”A physician named Gordon 
Sharp noted an unusual laboratory finding in some patients who were 
antinuclear antibody (ANA)-positive. When he went back and looked at 
the patients who had this finding, they were most often “atypical” SLE 
patients. These patients differed from typical SLE patients in having more 
arthritis, more rash, more lung disease, and less kidney disease. Since 
many of these patients were also positive for rheumatoid factor (see Chap
ter 24) and had more arthritis than typical SLE patients, they were thought 
of as having “mixed” disease. Thus, the name was chosen to reflect this. 
It took only a short time once the disease was described in adults to real
ize that there were children with the same pattern of findings. 

The precise relationship of MCTD to SLE and the other rheumatic dis
eases remains unclear. There are only three diseases that commonly cause 
nail fold capillary abnormalities (see Fig. 21 in Chapter 14, p. 199). These 
are dermatomyositis (a disease with muscle inflammation; see Chapter 
16), scleroderma (a disease with hardening of the skin and poor lung 
function; see Chapter 15), and MCTD. Indeed, it is now well known that 
some children with MCTD will go on to develop scleroderma, but most 
do not. Obviously, these diseases are somehow interrelated, but there is 
no clear explanation yet. At some future time we may understand how 
MCTD, SLE, dermatomyositis, and scleroderma are all related to each 
other. Although MCTD was originally described as a subtype of SLE, it 
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is probably more closely related to scleroderma and dermatomyositis. 
Children with MCTD often have mild muscle inflammation and may 
develop poor lung function. 

Children with MCTD typically are brought to doctors because of cold, 
blue hands (Raynaud’s), joint pains, and a positive ANA. Children with 
MCTD often have elevated muscle enzymes and rashes over the outer 
surfaces of their knees and elbows (just like those seen in dermatomyo
sitis), but they rarely are significantly weak. Often they have a mild to 
moderate amount of arthritis, but they may not have been complaining 
about it. Children with MCTD usually do not have serious kidney in
volvement, but they may have some and it may become serious. 

D I F F E R E N T I A L  D I A G N O S I S  A N D  

L A B O R A  T  O  R  Y  F I N D I N G S  

For most diseases, these are two separate headings. However, the clini
cal manifestations of MCTD overlap with dermatomyositis, SLE, JRA, 
and early scleroderma. In addition, over time, children initially thought 
to have MCTD may evolve into a clear case of one or the other disease. 
As a result, physicians must rely more heavily on the laboratory find
ings to confirm this diagnosis. The source of much of the confusion in 
diagnosing MCTD results from the unclear nature of the disease itself. 
Indeed, it is quite possible that we will ultimately realize that at least 
two different diseases have been grouped together as MCTD. 

A high-titer speckled-pattern ANA is characteristic of MCTD. When 
the ANA subtypes are checked (see Chapter 24), children with MCTD 
are usually Ro-positive, RNP-positive, and Sm-negative (some have low-
titer Sm). Because these children are often RF-positive, they may be re
ferred for JRA. Another finding is that these children may have very 
marked elevation of their quantitative immunoglobulins, especially IgG 
(again, see Chapter 24). 

Most children with MCTD were once considered atypical cases of SLE. 
Children with MCTD are often mistakenly diagnosed with SLE because 
of the strongly positive ANA. Findings that help in making the distinc
tion between SLE and MCTD include the speckled pattern of the ANA, a 
positive test for rheumatoid factor, and usually normal serum comple
ment levels. Antibodies to double-stranded DNA (dsDNA) are some
times found in children with MCTD. 
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As noted above, children with MCTD often have many findings that 
are also seen in dermatomyositis and in scleroderma. In more severe cases, 
children with MCTD often have Gottren’s papules and nail fold capil
lary abnormalities. They may initially have been labeled with one of these 
diagnoses. Although children with MCTD have the elevated muscle en
zymes and rash, they do not tend to evolve into dermatomyositis. How
ever, MCTD may develop into scleroderma over a period of years. The 
presence of antibodies to Scl-70, or anticentromere antibodies, strongly 
suggests the diagnosis of scleroderma. These antibodies may not be 
present initially but may appear years later. 

C O M P L I C A  T I O N S  

The complications of MCTD are highly dependent on the evolution of 
the disease. The arthritis, rash, malaise, and Raynaud’s phenomenon are 
usually easily treated with NSAIDs, low-dose prednisone, a calcium-
channel blocker for the Raynaud’s, and hydroxychloroquine. Inad
equately treated children may have recurrent problems with Raynaud’s 
and may have distal fingertip ulcers and even infarct parts of digits in 
the cold. (A digit is infarcted if the blood supply is cut off.) Physicians 
must emphasize to families the importance of treating the Raynaud’s 
and seeking care if a digit does not warm up appropriately with return 
to a warm environment. The elevated muscle enzymes and the mark
edly elevated IgG level will usually respond to a moderate or low dose 
of prednisone. 

Children with fever and distress should be presumed to have poor spleen 
function and should be hospitalized and put on intravenous antibiotics 
until it is assured that they do not have an infection. If the laboratory re
ports Howell Jolly bodies on the peripheral smear, this is evidence that the 
spleen is not functioning properly and there is an increased risk of infec
tion. Some children with MCTD have poor blood circulation in their hands 
and feet. If the circulation to a finger or toe has stopped and it is numb and 
discolored, this is also a reason for immediate hospitalization. In most cases 
a numb and discolored finger or toe (impending digital infarction) responds 
to intravenous bolus solumedrol. A variety of regimens may be consid
ered if this is not effective in restoring circulation. 

Some children with MCTD will develop obvious scleroderma over time. 
They should be treated appropriately for that diagnosis. Other children 
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do not develop the typical skin changes of scleroderma but may develop 
shortness of breath and pulmonary function abnormalities. Pulmonary 
fibrosis may occur, and I have seen children who developed a pneumotho
rax as a result. In other children, pulmonary fibrosis may result in pul
monary hypertension with resultant cardiac problems and an increased 
risk of infection. 

Sudden overwhelming infection remains the most commonly reported 
cause of death for children with MCTD. This may be related to a high 
frequency of problems with the spleen (functional asplenia), as discussed 
for children with SLE. Parents of children with MCTD should be prompt 
in seeking medical care at the first suspicion of a serious infection. 

M E D I C A L  T R E A  T M E N T  

The standard treatment for MCTD is a low dose of corticosteroids com
bined with hydroxychloroquine and a nonsteroidal anti-inflammatory 
(NSAID) for relief of the arthritis. The corticosteroid dosage should be 
adjusted as necessary to correct the elevated IgG level, the erythrocyte 
sedimentation rate, anemia, and clinical symptoms. Significant Raynaud’s 
syndrome should be treated with an appropriate calcium-channel blocker. 
Although stronger agents are available if these do not provide relief, most 
children with MCTD will do well on this combination. 

For some children with MCTD, it is not possible to reduce the corti
costeroid dosage to a satisfactory level. Methotrexate seems to be an ef
fective steroid-sparing agent for these children. Most often it is necessary 
to treat them with higher doses of methotrexate, as are used in dermato
myositis and scleroderma (i.e., up to 1 mg/kg/week, 50 mg maximum). 
The key to successful treatment of MCTD is early recognition of the chil
dren who are at high risk for progressive disease. This group must be 
treated vigorously with the goal of bringing the disease under control. 
Children treated aggressively generally do well. 

Stronger immunosuppressive agents are rarely necessary for the treat
ment of children with MCTD, unless the condition is evolving toward 
scleroderma. For children who do not respond to or tolerate methotrex
ate, azathioprine or mycophenolate mofetil may be considered. In the 
small subset of children who develop nephrotic syndrome, treatment 
with intravenous cyclophosphamide may be necessary and is often help
ful. Children who progress to scleroderma are difficult to treat and should 
be treated as appropriate for scleroderma (see Chapter 15). 
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P R O G N O S I S  

The long-term prognosis for children with MCTD depends on the evolu
tion of the disease. Most children do well with the treatment I have de
scribed. Many children seem slowly to resolve their disease over time 
and are able to discontinue all medications. Most of my initial teenage 
patients are now young adults. Ten years after diagnosis, they are doing 
well on no medication and without significant problems. However, chil
dren who develop significant lung involvement or other evidence of pro
gression toward scleroderma are much more worrisome. These children 
need to be treated aggressively, but even so the prognosis is guarded, as 
it is for all children with scleroderma. 
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13

 Sjogren’s  Syndrome 

Children with Dry Eyes and Dry Mouth 

The combination of dry eyes and dry mouth may be the result of inflam
mation of the glands that produce tears and saliva (lacrimal glands pro
duce tears; parotid and submandibular glands produce saliva). The 
parotid glands are the large glands at the side of the face, just over the 
corner of the jaw. Normally, you do not notice the parotid glands. They 
lie flat against the face. However, if they are swollen they stick out on 
both sides of the face, just above the jaw line. 

Children with Sjogren’s syndrome are often sent to the rheumatolo
gist by a dentist who has noted that they have unusually severe cavities 
or by an ophthalmologist who has noted that their complaints of eye 
discomfort are due to chronically dry eyes and poor tear production. 
Most of these children are antinuclear antibody (ANA)-positive. The 
majority of children with Sjogren’s syndrome test positive for antibodies 
to Ro (see below). Other children with Sjogren’s syndrome are sent to 
the rheumatologist because of Raynaud’s syndrome and a positive ANA 
or rheumatoid factor. 

When they are evaluated, some of the children with Sjogren’s syn
drome clearly have SLE; these children are said to have secondary Sjog-
ren’s syndrome. Sjogren’s syndrome is also a known complication of 
rheumatoid arthritis in adults, but it rarely occurs in children with juve
nile arthritis. I have seen children with sarcoidosis who had Sjogren’s 
syndrome and arthritis. Children who have dry eyes and dry mouth but 
lack other findings suggestive of connective tissue disease have primary 
Sjogren’s syndrome. However, over time some children with what was 
thought to be primary Sjogren’s syndrome ultimately develop more find
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ings and are diagnosed with SLE. The only way to deal with this is to 
treat the Sjogren’s appropriately (usually with hydroxychloroquine and 
low-dose steroids) and to monitor them carefully. 

One source of confusion in caring for children with Sjogren’s syndrome 
is the involvement of the acinar glands. The acinar glands include not 
only the salivary glands, but also the pancreas. All the acinar glands are 
part of the digestive process. The parotid and submandibular glands 
produce amylase just as the pancreas does, and if they are inflamed, the 
level of amylase in the blood will be elevated. Doctors often measure the 
amylase level if they suspect pancreatitis (see Chapter 24). However, in 
children with Sjogren’s syndrome, an elevated amylase level may reflect 
inflammation of the parotid gland. The child may not have pancreatitis. 
Sometimes children with Sjogren’s have simultaneous inflammation in 
the pancreas and the parotid glands. It is important to recognize that 
there are several possible explanations for the elevated amylase level, 
and the physician must evaluate the child carefully for each of them. 

Some children who develop recurrent swelling of the parotid glands 
are diagnosed with recurrent epidemic parotitis. This used to be com
mon before everyone was immunized against mumps (mumps virus in
fection often causes swelling of the parotid glands). However, in reality, 
many of these children have Sjogren’s syndrome. Children with Sjogren’s 
syndrome may also be referred because they have developed arthritis. I 
recently had a child referred to me for knee pain. The mother was quite 
surprised when I asked whether he had problems with sores in his mouth 
or difficulty swallowing. When she told me about the dry mouth and his 
being treated for three episodes of epidemic parotitis, we promptly did 
the appropriate tests and confirmed the diagnosis of Sjogren’s. 

Kidney involvement with Sjogren’s syndrome may take the form of 
blood in the urine or protein in the urine (hematuria and proteinuria). 
There is also an association with a condition called renal tubular acido-
sis. This is a condition in which the kidney loses its ability to regulate the 
amount of acid in the urine and the children cannot maintain a proper 
acid base balance. Children with this condition should be under the care 
of an experienced nephrologist. 

C O M P L I C A  T I O N S  

The most common complications of Sjogren’s syndrome are a direct result 
of the dry eyes. Dry eyes are easily scratched and the scratches (corneal 
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abrasions) are both painful and ultimately damaging to the lens of the 
eye. These children need frequent monitoring by an ophthalmologist. 
The dry mouth causes poor dental hygiene and a very high frequency of 
cavities. These complications can become quite serious, and it is impor
tant to make sure children use artificial tears and artificial saliva if they 
need them. Special toothpastes and medicines to increase saliva produc
tion also help. 

Most of the other complications of Sjogren’s syndrome respond well 
to treatment. The kidney involvement usually is responsive to appropri
ate treatment by nephrologists. Sometimes children with Sjogren’s syn
drome develop abdominal pain and a rash over the fronts of their legs. If 
they did not have the other findings, this would be considered Henoch 
Schoenlein purpura. It is thought to result from deposition of large im
mune complexes in the skin and intestines. Children with this complica
tion may also develop a flare of their arthritis and other problems and 
should be evaluated carefully. 

M E D I C A L  T R E A  T M E N T  

Artificial tears and artificial saliva are very important parts of the treat
ment of children with Sjogren’s syndrome. Some teenagers are reluctant 
to use them at school, for fear of seeming different. However, the dry 
eyes and dry mouth can do so much damage that it is very important to 
encourage routine use of artificial tears and saliva even during school 
hours. Hydroxychloroquine is often helpful in slowing the progression 
of the disease. Corticosteroids are useful if the symptoms are more se
vere or progress despite the use of hydroxychloroquine. 

Children who develop ocular, dental, or renal problems need to be 
treated appropriately for these problems. In most cases, these problems 
are not difficult to treat. There is an association between Sjogren’s syn
drome and lymphomas and Waldenstrom’s macroglobulinemia in adults. 
This is not generally true in childhood. Most children with primary 
Sjogren’s syndrome do well. 

P R O G N O S I S  

The long-term prognosis for children with primary Sjogren’s syndrome 
is unclear. Some children develop other rheumatic diseases over time. In 
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that case, the underlying rheumatic disease determines the prognosis. 
Failure to attend properly to recurrent ocular or dental problems may 
produce significant problems. Serious complications related to kidney 
disease and vasculitis are infrequent. Because Sjogren’s syndrome is rare 
in childhood, there are no good reports describing the extended follow-
up of children with this diagnosis. 
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Raynaud’s 


Phenomenon 


Maurice Raynaud (1834–1881) was a French medical student in the 1860s 
who was required to write a thesis to fulfill the requirements for gradu
ation from medical school. He described the color changes he noticed in 
the hands of some women while standing outside in the cold waiting for 
the street car during the winter in Paris. Raynaud’s phenomenon refers 
to the typical hand changes he described. Raynaud’s disease (primary 
Raynaud’s) refers to the typical hand changes occurring in the absence 
of any other rheumatic disease. Raynaud’s syndrome (secondary Ray-
naud’s) refers to the typical changes occurring in the setting of an under
lying rheumatic disease. 

Many people experience cold hands whenever it is cool outside. This 
is not Raynaud’s phenomenon. Raynaud’s phenomenon results from 
spasm of the blood vessels in response to something happening. The 
vessels may spasm as a result of exposure to the cold, embarrassment, or 
another stress. The fundamental abnormality is the hyperreactivity of 
the blood vessels. Raynaud’s may be the result of being thin (it is com
mon for tall, thin women to have Raynaud’s phenomenon) or of the blood 
vessels being sensitized by immune complexes or by inflammatory me
diators (see Chapter 24) because the individual has an underlying rheu
matic disease. 

To have true Raynaud’s phenomenon, there must be a three-phase color change. 
Initially, the tips of one or more fingers turn white as the blood flow is 
cut off by spasm of the blood vessels. Once the spasm passes, there is 
increased reactive blood flow and the fingers turn red then slowly back 
to their normal state of bluish discoloration, with sluggish blood flow. 
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Cold red hands or cold blue hands without the spasmodic white phase, do not 
constitute Raynaud’s phenomenon. 

The importance of Raynaud’s phenomenon lies in its association with 
a variety of rheumatic diseases. While Raynaud’s is common in thin 
young women, it is often the first manifestation noticed in children with 
progressive systemic sclerosis (see Chapter 15 on scleroderma). Raynaud’s 
is also found frequently in children with other vasculitic diseases, such 
as lupus, dermatomyositis, and anticardiolipin antibody syndrome. It 
may occur in children with many other rheumatic conditions. 

Since most young women with Raynaud’s phenomena are healthy, it is im
portant to understand how to recognize children in whom Raynaud’s is 
a warning of an underlying condition. There are a number of simple 
steps for doing this. Every child with Raynaud’s should have routine 
testing done, but boys with Raynaud’s are more worrisome than girls, 
and children less than twelve years of age are more worrisome than older 
children. Tall, thin girls with a family history of Raynaud’s disease are 
less worrisome than those without a family history. 

As in every evaluation, a good history, careful physical examination, 
and appropriate laboratory tests are the key. When evaluating a child 
with Raynaud’s phenomenon, the physician wants to know when it hap
pens, how often, how prolonged the attacks are, 
and what other symptoms may be present. Long-
lasting episodes of Raynaud’s, a high frequency 
of episodes, shortness of breath, chest pain when 
the Raynaud’s occurs, and morning stiffness 
(particularly in the fingers) all increase the prob
ability that an underlying disease is present. 
When examining the child the physician should 
look carefully for nail fold capillary abnormali
ties (see Fig. 21) or distal fingertip pitting (see 
below). Either of these findings substantially 
increases the probability of an underlying dis- F I G  21.  Dilated nail fold 
ease being present. capillaries may be easy to see 

Many physicians are concerned that they lack with a small magnifying glass. 
the proper equipment for nail fold capillary mi
croscopy, but this can be easily done with an otoscope (the small hand-held 
magnifier used for looking in ears). In a normal individual, the nail fold 
capillaries cannot be seen, even with an otoscope. If red streaks are seen in 
the nail folds, it suggests the presence of nail fold capillary abnormalities 
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and the child should be referred to an experienced physician for further 
evaluation. All ten fingers should be examined, as the presence of these 
abnormalities on any finger is significant. 

Distal fingertip pitting is another important finding that is also easily 
detected on routine examination. These pits are little areas where the 
blood supply has been cut off and the skin and underlying tissues have 
atrophied. As a result, the areas often feel callused to the examiner. The 
child will describe decreased feeling in the fingertips, as one would ex
pect from calluses. If you look carefully, you may be able to see the areas 
of thickened skin, often with little central depressions or scars. However, 
it is easiest to screen for these by feeling the tips of the fingers. The areas 
that are scarred feel like little bumps. They are harder than the normal 
skin. The presence of either nail fold capillary abnormalities or distal fingertip 
lesions strongly suggests the presence of an underlying rheumatic disease. 

L A B O R A  T  O  R  Y  T E S T I N G  

Laboratory evaluation of a child with Raynaud’s should include a com
plete blood count (CBC), erythrocyte sedimentation rate (ESR), antinuclear 
antibody (ANA), rheumatoid factor (RF), anticardiolipin antibodies, and 
thyroid function tests. If there are no suggestive findings on history or 
physical examination and all of these tests are normal, there is little like
lihood of an underlying rheumatic disease. However, the presence of a 
positive ANA, positive RF, anticardiolipin antibodies, or an elevated ESR 
should all prompt more complete investigation, as should any sugges
tive findings on history or physical examination. 

C O M P L I C A  T I O N S  

If a child is known to have an underlying rheumatic disease, the pres
ence of Raynaud’s phenomenon does not necessarily indicate more seri
ous disease. However, there are several complications related to 
Raynaud’s that must be considered. In more severe cases, children with 
Raynaud’s may have problems not only in their fingers, but also in their 
toes, ear lobes, and tip of the nose. All of these areas should be protected 
if the child is to be subjected to significant cold exposure. 
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It is also important to recognize that children with increased vascular 
reactivity and Raynaud’s phenomenon may have instability in other vas
cular beds. This is a rare complication, but I have cared for children with 
scleroderma who had chest pain and cardiac abnormalities due to docu
mented constriction of their coronary arteries that occurred whenever 
their fingers blanched because of Raynaud’s phenomenon. If the inter
nal organs are being deprived of blood flow, the Raynaud’s must be 
treated aggressively to prevent damage to these organs. 

Any child who has distal fingertip pitting or a history of severe 
Raynaud’s should not be unnecessarily exposed to cold stress. Digital 
gangrene with loss of parts of fingers or toes can occur. Whenever a child 
has prolonged loss of circulation to a finger or toe, he or she should be 
taken to a local emergency room. I tell my patients that if a finger is 
white and numb for more than ten minutes they should be inside mak
ing every effort to warm it up. If it is not clearly back to normal after half 
an hour, they should be on their way to medical help. High-dose intrave
nous corticosteroids and prostacycline inhibitors have both been used 
with good results in this setting. 

M E D I C A L  T R E A  T M E N T  

For children with Raynaud’s phenomena without an associated disease, 
the most important aspect of treatment is common sense. The vast ma
jority of children do well simply by dressing warmly and wearing gloves. 
If these measures are not enough, children may benefit from the use of 
calcium-channel blockers (Chapter 22). These drugs lower blood pres
sure by blocking blood vessel constriction. Hence, they serve to reduce 
the vasospasm that is the key to Raynaud’s phenomenon. Most children 
tolerate the mild reduction in blood pressure associated with these drugs 
without difficulty, but some do get mild side effects. Many of my patients 
use these drugs only in the coldest weather. In addition to the calcium-
channel blockers, it is possible to use drugs such as pentoxyfyline. This 
drug seems to reduce the incidence of Raynaud’s, perhaps by making 
the red blood cell membrane more flexible so it is easier for the cells to 
get past the area of spasm. Some rheumatologists use aspirin and other 
agents with varying success. 

For children with an underlying rheumatic disease, the key to reliev
ing the Raynaud’s phenomenon is primarily relief of the underlying con
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dition. In some children with an underlying rheumatic disease, Raynaud’s may 
remain a problem when the majority of the symptoms have resolved. Symptom-
atic therapy with warm clothing and calcium-channel blockers may be helpful in 
these cases. Complete loss of blood flow for a prolonged period is extremely rare. 
However, prolonged vasoconstriction can result in loss of the affected 
finger or toe. For this reason it is important that any child who has a cold 
white finger or toe that has not improved within a reasonable time pe
riod promptly seek appropriate medical care. 



15

Scleroderma 


Scleroderma is a broad term that simply means “hard skin.”A variety of 
different diseases are grouped together under this diagnosis. The focal 
(or localized) forms of scleroderma are often mild and may not require 
any treatment. In contrast, progressive systemic sclerosis (also called 
diffuse scleroderma) is a life-threatening disease typically involving the 
heart, lungs, and other organs. Often when a family contacts me it is 
because they were told the child had scleroderma. They have no idea 
whether the child has a severe or mild form. Fortunately, the mild forms 
of scleroderma are far more common than the severe ones. 

Because the different forms of scleroderma are so different from each 
other, it is necessary to discuss them separately. Typically, each of these 
conditions looks very different from the others, but children with con
fusing conditions that seem to overlap do exist. 

L O C A L  F O R M S  O F  S C L E R O D E R M A  

Morphea 

Jill was an eight-year-old girl who developed a pink spot on her back. 
At first no one noticed, but it was obvious in the summer when she put 
her bathing suit on. It looked like a big pink circle with a whitish 
central area. Her mother thought first of Lyme disease, but two weeks 
of antibiotics had no effect. The lesion was treated with topical oint
ments for dry skin, then for ringworm, all without improvement. After 
six weeks Jill’s mother took her to a dermatologist. He looked at the 
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Local or focal forms of scleroderma 
Morphea 
Linear scleroderma 
Linear scleroderma en coup de sabre 
Parry Romberg syndrome (the relationship of this syndrome to sclero

derma is uncertain) 
Sclerodermatomyositis 
Other overlapping syndromes 

Systemic forms of scleroderma 
Progressive systemic sclerosis 
CREST syndrome 

Diseases that can evolve into scleroderma 
Eosinophilic fasciitis 
Mixed connective tissue disease (see Chapter 12) 

Laboratory tests in scleroderma 

Local or focal forms of scleroderma 
Antinuclear antibody (ANA) occasionally positive 
Rheumatoid factor (RF) usually negative 
Creatinine phosphokinase (CPK) mildly elevated in linear scleroderma 

and sclerodermatomyositis but not in morphea or linear sclero
derma en coup de sabre


Anticentromere antibody negative

Anti-Scl-70 negative

Other blood tests usually normal


Systemic forms of scleroderma 
Progressive systemic sclerosis 

ANA often positive

RF often positive

Anti-Scl-70 sometimes positive (less frequent in childhood)


CREST syndrome 
ANA often positive

RF sometimes positive

Anticentromere antibody usually positive


Eosinophilic fasciitis 
ANA often positive

Eosinophilia


Mixed connective tissue disease 
ANA positive

RF most often positive; Anti-Scl-70 negative
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lesion and did a biopsy. The report was “consistent with scleroderma.” 
By the time I saw Jill the lesion had stopped growing and developed a 
thick white center that was firm to the touch. Jill never developed any 
other lesions. She was treated with over-the-counter topical agents to 
soften the skin. Over a period of several years the lesion softened. 
Now the lesion is evident only because she has an area of darker skin 
where it occurred. This skin is soft and feels normal. She’s never had 
another problem related to morphea. 

Morphea is the most common form of scleroderma in childhood. Mor
phea consists of areas of thickened skin commonly on the body (trunk), 
but sometimes on arms or legs. Families usually notice a patch of pink and 
irritated skin that looks like many common skin conditions. If the patch is 
due to morphea, it typically does not itch or hurt. Often the area of red
dened skin does not attract any particular attention until it has persisted 
for several weeks. It will not improve with treatment for skin infections, 
but it might briefly look better if it is treated with corticosteroid creams. 

Commonly, the family becomes concerned when either a second area 
of skin becomes involved or the area begins to enlarge. When areas of 
morphea are active, they slowly increase in size with the rim remaining 
pink, but the center turns whitish and becomes hard. Dermatologists 
usually make the diagnosis of morphea on the basis of either a skin bi
opsy or clinical experience. 

Laboratory abnormalities are rare in children with morphea. Although 
some children have positive tests for ANA, tests for anti-dsDNA, RF, 
Scl-70, anticentromere antibody, and routine blood tests including com
plete blood count (CBC), erythrocyte sedimentation rate (ESR), and 
muscle enzymes should all be normal. If they are not, a full and com
plete evaluation by an experienced rheumatologist is in order. 

Some lesions of morphea are very small (nickel- or dime-sized), while 
others can be several inches across. Over a period of years, they usually 
evolve from hard white areas to soft and darkened skin. (Note: In dark-
skinned people the areas of morphea may remain lighter than the sur
rounding skin.) If the morphea is not interfering with function and there 
are only a few lesions, it may be best to treat it with topical creams such 
as vitamin E cream or cocoa butter. Many families feel these treatments 
make a difference. Chronic use of corticosteroid creams can damage the 
skin and should be avoided. 

Medical treatment. Children with rapidly developing morphea lesions 
that are disfiguring may need aggressive therapy. In my experience, 
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methotrexate therapy has been very successful in stopping the progres
sion of morphea. Low doses of methotrexate given as pills are rarely 
effective, but moderate doses of methotrexate (1 mg/kg/week [maxi
mum 50 mg]) given as subcutaneous injections are very effective. How
ever, the lesions must be significant enough to warrant the risks, as well 
as the time, effort, and expense of therapy. Borderline cases may benefit 
from treatment with hydroxychloroquine (plaquenil; see Chapter 24). 

Complications. Morphea has two main complications. First, the le
sions are cosmetically unattractive. If they are in a place that is covered 
by clothing, the problem may be minimal. If the lesions are in a location 
that is easily seen by others, there will be a need to address the psycho
logical issues associated with the invariable curious questions (see the 
section on dealing with friends and neighbors in Chapter 26). Second, 
the skin in the lesions will not heal well if it is cut or abraded. In rare 
cases, isolated lesions of morphea may be associated with mild arthritis 
or other rheumatic disease manifestations. These overlap conditions are 
of uncertain significance. However, any child with atypical lesions or 
unexpected problems should be carefully evaluated by an experienced 
rheumatologist. Most often nothing further is found. 

Many parents worry that morphea lesions may be the first indications 
of systemic scleroderma. This is rarely, if ever, true. I have seen reports of 
children thought to have only morphea who later developed systemic 
disease. However, when you read the details, there was strong evidence 
suggesting systemic disease from the beginning (see the discussion be
low). Children with new onset morphea should be carefully evaluated 
by a physician who is experienced in dealing with children with sclero
derma. An experienced physician may recognize indications that the child 
has a systemic disease. If there are no such indications, I recommend 
only periodic monitoring once the initial evaluation is complete. 

Prognosis. The cause of morphea remains entirely unknown. Many 
ideas have been proposed over the years, but none has withstood the 
test of time. The key things for a family to know about morphea are de
tailed below. 

•	 It usually goes away after a period of years and leaves only dark
ened skin behind. 

•	 If there is a lot of it, or it is in places where it is disfiguring, mor
phea can be treated. 
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•	 The earlier in its evolution morphea is treated, the better the 
outcome. 

•	 Children with morphea should be carefully evaluated for other 
evidence of rheumatic disease, but if nothing is found on careful 
examination at the beginning, the risk of other rheumatic dis
eases appearing later is small. 

The long-term outlook for children with morphea is excellent. There 
should be no need for surgery or other aggressive interventions. Chil
dren with morphea should expect to grow up to lead normal, healthy, 
productive lives. 

Linear scleroderma 

Kathleen was a nine-year-old girl when her mother noted a patch of 
unusual skin on the top of her left foot. Over the next six months the 
area always looked irritated and red despite a number of treatments for 
athlete’s foot and other minor conditions offered by her physician. No 
one was too concerned until new lesions appeared on Kathleen’s calf. 
These were red at first and looked like an allergic reaction. Over time 
more lesions developed and they began to appear above the knee. Gradu
ally, these lesions began to turn white, then darker and hardened. 

When Kathleen was eleven, a neighbor pointed out to her mother 
that Kathleen was limping. When Kathleen was undressed in the 
doctor ’s office, there were mixed white, dark, and pink lesions all up 
and down her leg and even one on her stomach. The left leg was 
smaller than the right both in length and width. In addition, she could 
not straighten her left leg all the way. There was a tight band of skin 
behind the knee that prevented the leg from straightening. 

By the time Kathleen came to my office, the linear scleroderma on 
her leg was well advanced and causing significant problems. It re
quired a year of treatment with methotrexate injections and physical 
therapy before the skin was soft and she could fully straighten her leg. 
We did not discontinue the therapy until she had been stable for an
other year. Unfortunately, she lost a lot of muscle cells during the time 
before she was properly diagnosed and began treatment with metho
trexate. As a result, the left leg is still thinner than the right. However, 
now she is able to function normally. 

Linear scleroderma differs from morphea in that the areas of involved 
skin form linear bands instead of irregular ovals. These bands are often 
described as following the distribution of nerves (dermatomes), but this 
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is not really true. Nonetheless, linear scleroderma usually does not cross 
from one side of the body to the other. The idea that irritation of the nerves 
led to the development of linear scleroderma received a lot of attention in 
the past. One group of researchers suggested linear scleroderma was the 
result of herpes zoster infection involving the nerves. Another group 
thought linear scleroderma was due to Lyme disease. These ideas have 
been disproved. The cause of linear scleroderma remains unknown. 

A typical case of linear scleroderma is a child such as Kathleen (above) 
with a tight band of skin on the top of one foot extending up onto the leg. 
It may also begin on the hand and arm. These areas appear pinkish at 
first and don’t hurt. Later they become pale and harden. A small area of 
involvement may be of little concern, but if a large area is involved, tight
ening of the skin may cause the leg (or arm, toes, etc.) to become bent. 

We do not understand the patterns of linear scleroderma. Some chil
dren have one patch on one arm or leg. Others have several patches on 
one arm. Still others may have involvement of both the arm and the leg 
on one side, and the lesions may extend onto the trunk. Less frequently, 
both sides of the body are involved. Involvement of both sides of the 
body is unusual and should prompt careful investigation. However, in
volvement of an arm and leg on the same side is not uncommon. 

Laboratory abnormalities in children with linear scleroderma are mini
mal. Although some children have positive tests for ANA, tests for anti
dsDNA, RF, Scl-70, anticentromere antibody, and routine blood tests 
including CBC and ESR all should be normal. Some children will have mildly 
elevated muscle enzymes. If a child has elevated muscle enzymes and the 
typical rash of dermatomyositis in conjunction with an area of linear sclero
derma, the disease is termed sclerodermatomyositis (see below). 

If the disease occurs while a child is still growing, it may interfere 
with the development of the underlying muscles, bones, and joints. This 
may result in an arm or leg that is much smaller than it should be and 
result in permanent disability. Because of this, areas of linear scleroderma 
that cross a joint (e.g., elbow, wrist, knee, ankle) require aggressive treat
ment. Although large-scale controlled studies are lacking, I have had 
excellent success in treating linear scleroderma with methotrexate. Over 
a six-month period, weekly methotrexate injections are associated with 
dramatic softening of the skin and reversal of contractures. Although 
this treatment cannot restore lost muscle or bone mass, it appears to stop 
the disease and allow further growth in young children. It should be 
started as soon as possible in children who are developing deformities. 
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Linear scleroderma en coup de sabre and 
Parry Romberg syndrome 

Linear scleroderma en coup de sabre is a particular form of linear scle
roderma that may not truly be related to the other forms. “En coup de 
sabre” is a French phrase that was used to describe the injuries of foot 
soldiers struck on the head by the sword of a cavalry soldier riding a 
horse. If the foot soldier survived his injury, there would be a scar and 
thickened skin involving one side of the forehead and extending along 
the scalp toward the back. Children with linear scleroderma en coup de 
sabre have an area of thickened abnormal skin that resembles this scar, 
but they usually do not have significant underlying problems. However, 
the distinction between linear scleroderma en coup de sabre and Parry 
Romberg syndrome is unclear. 

Parry Romberg syndrome is a gradually progressive facial hemiatro
phy. In a full-fledged case, there is significant deformity, with one entire 
side of the face smaller than the other. This is in sharp contrast to typical 
linear scleroderma en coup de sabre, where the abnormality is confined 
to the forehead. While the changes of linear scleroderma en coup de sa
bre are usually confined to the skin, in Parry Romberg syndrome there is 
an increased frequency of underlying changes in the brain. 

The difference between linear scleroderma en coup de sabre and Parry 
Romberg syndrome is best exemplified by involvement of the tongue in 
Parry Romberg syndrome. Not only is one side of the face smaller, but 
also one side of the tongue is smaller. Thus, Parry Romberg syndrome is 
clearly not a condition of the skin alone. However, both conditions may 
begin the same way and there are children who have areas of atrophic 
facial skin that do not clearly fit either category. 

These illnesses typically begin in the first or second year of life. Most 
often the family will describe having noticed a pinkish lesion just to one 
side of the middle of the forehead. Since children in this age group fall 
frequently while learning to walk, most families assume the child sim
ply banged his or her head. Over a few weeks the lesion does not go 
away as expected. Instead, the veins may become more noticeable in the 
pink area. 

The lesion on the forehead is often present for months before the fam
ily begins to notice indentation of the bone under the pink skin. On care
ful examination, there may be a continuation of the abnormal skin 
underneath the hairline. In other children, the area of pink skin extends 
further down the face and along the side of the nose over time. Linear 
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scleroderma en coup de sabre should not extend below the eyelid. True 
Parry Romberg syndrome involves the entire side of the face. Some chil
dren fall in between. 

Because there are children with varying degrees of involvement, there 
is no uniform agreement regarding where linear scleroderma en coup de 
sabre ends and Parry Romberg syndrome begins. If there is involvement 
of the tongue, it is Parry Romberg syndrome. I also believe all children 
with involvement of the brain underneath the lesions have Parry Rom
berg syndrome and not linear scleroderma en coup de sabre, but no one 
is sure. We are not even sure the diseases are truly different. 

Laboratory abnormalities are minimal in children with both of these 
disorders. As with other forms of linear scleroderma, some children have 
positive tests for ANA, but tests for anti-dsDNA, RF, Scl-70, anticentromere 
antibody, and routine blood tests including CBC and ESR, should be 
normal. These children should not have abnormal muscle enzymes or 
muscle weakness. 

Medical treatment and prognosis. Treatment and prognosis for this 
group of children remain uncertain. If the lesions are confined to the 
scalp and forehead, as in typical linear scleroderma en coup de sabre, 
they seem responsive to methotrexate. The long-term outlook for chil
dren with linear scleroderma en coup de sabre is generally excellent. In 
most cases the cosmetic deformity is minimal and can be well concealed 
by the hair. 

Some children with linear scleroderma en coup de sabre have been 
described as having underlying neurologic involvement. Again, I believe 
this is more likely a manifestation of Parry Romberg syndrome, but the 
lines differentiating the two conditions are not clearly drawn. Children 
with linear scleroderma en coup de sabre may have some difficulties 
dealing with the impact of the cosmetic deformity. However, the prog
nosis for a normal and productive life is excellent. 

Unfortunately, children with Parry Romberg syndrome and facial hemia
trophy are rarely recognized before the atrophy has become significant. In 
most cases, it does not appear appropriate to intervene medically at that 
point. However, in the hands of an experienced plastic surgeon that has 
worked with these children, cosmetic surgery is practical. There are mul
tiple special considerations involved in this surgery and it should be only 
done by a team experienced in dealing with such children. 

A significant percentage of children with Parry Romberg syndrome 
also have underlying central nervous system lesions. These may vary 
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from benign nonspecific findings on MRI to vascular malformations or 
neurologic abnormalities. I evaluate all children who come to me with 
Parry Romberg syndrome with an MRI in order to see whether such ab
normalities are present. Some children with Parry Romberg may have 
learning disabilities. Although some physicians dismiss this as a coinci
dence, I have seen it so many times that I believe the association is real. 

Some children with Parry Romberg syndrome have developed inflam
mation of the optic nerve (the nerve in the back of the eye that provides 
vision). This is rare but requires immediate treatment if it occurs. I have 
also cared for children with linear scleroderma en coup de sabre who 
developed uveitis (ocular inflammation). All children with these conditions 
should have periodic ophthalmologic evaluations. 

The combination of cosmetic and neurologic abnormalities in children 
with Parry Romberg syndrome makes the prognosis for these children 
more guarded. Most do well with corrective surgery, as needed, pro
vided it is done by plastic surgeons experienced in dealing with this con
dition. A sympathetic family and physician are important. Special efforts 
must be made to help these children deal with the social stresses that 
result from their obviously abnormal appearance (see Chapter 26). 

Sclerodermatomyositis 

Sclerodermatomyositis is an overlap disorder that illustrates the fool
ishness of considering the rheumatic diseases to be completely separate 
entities. Children with sclerodermatomyositis have a typical band of tight skin 
that appears to be linear scleroderma, but have muscle weakness, elevated muscle 
enzymes, and often a heliotropic rash typical of dermatomyositis (see Chap
ter 16). The simultaneous occurrence of manifestations of two separate 
diseases in these children is unexplained. The muscle inflammation and 
heliotropic rash most often respond promptly to corticosteroid therapy 
and do not recur. The linear scleroderma lesion does not respond to cor
ticosteroids, though it may become less pink in coloration. PSS with el-
evated muscle enzymes is not sclerodermatomyositis. 

Laboratory abnormalities found in children with sclerodermato
myositis include positive tests for ANA. The routine blood tests may 
show a mild anemia, elevation of the ESR, and elevated muscle enzyme 
levels (CPK and aldolase; see Chapter 24). RF is rare and anti-Scl-70 is 
normally absent. Although diffuse sclerodermatous changes, rash, and 
elevated muscle enzymes may occur in mixed connective tissue disease, 
children with MCTD do not have linear bands of tight skin. Children 
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with sclerodermatomyositis do not have the typical pattern of labora
tory findings seen in children with MCTD and are most likely distinct. 

Complications of sclerodermatomyositis are rare. Usually, the muscle 
inflammation and rash are easily treated with corticosteroids. The area 
of linear scleroderma is rarely large enough to cause concern. If it is cross
ing a joint or causing significant deformity, methotrexate therapy may 
be necessary. Many children have been treated with long-term hydroxy-
chloroquine once corticosteroids were no longer necessary. Although a 
small percentage of children will develop further manifestations of rheu
matic disease, in general the long-term prognosis is good. 

Other overlapping conditions 

As a physician caring for children with these diseases over a period of 
years, one cannot help being struck by the diversity of disease. Some
how all of these diseases that look so different in their typical forms are 
interrelated, but we clearly do not understand the connections. I have 
seen several children who simultaneously have skin lesions of morphea 
on their backs and abdomens, indentations typical of linear scleroderma 
en coup de sabre on their foreheads, ocular inflammation such as that 
seen in children with juvenile arthritis, and areas of linear scleroderma 
on their legs. 

Other overlap conditions may also occur. The key element in caring 
for children who do not fit neatly into one category or another is to rec
ognize each condition for what it is and treat each appropriately. At the 
same time, every atypical child must be carefully evaluated to make sure 
an alternative diagnosis has not been overlooked. Some of these chil
dren have been difficult to treat, and their long-term prognosis is uncer
tain. With the exception of neurologic and visual problems, none of the 
children in this section will have significant internal organ involvement. 

S Y S T E M I C  F O R M S  O F  S C L E R O D E R M A  

Progressive systemic sclerosis 

The form of scleroderma called progressive systemic sclerosis (PSS), also 
referred to as diffuse scleroderma, is the most severe form of the disease 
with the subtle onset of skin tightening and, in many cases, shortness of 
breath. Children and families may be unaware of the disease until it has 
become well advanced. However, careful questioning may reveal that 
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the disease had been developing for a long period. Because the onset of 
disease is slow and gradual, families often are unaware of the problem 
until a dramatic event occurs. Sometimes this is a cold, numb finger. Some
times it is the inability to play favorite sports when the season starts. In 
other cases, the family suddenly realizes that the child cannot open jars 
or perform other minor chores that he or she used to do easily. These 
children have poor wound healing and may be brought to the physician 
because of painful sores that just do not heal. These commonly occur on 
the ankles, elbows, or fingers. 

The most common early symptom of PSS is Raynaud’s phenomenon. 
However, it is important to be aware that most people who have Raynaud’s 
phenomenon do not develop rheumatic disease (see Chapter 14 above). 
Other common early symptoms of PSS are gradually increasing tightness 
of the skin and progressive stiffening of the fingers. Unfortunately, the 
disease often progresses so slowly that the child and family may be un
aware of changes that are striking to the outside observer. With time, chil
dren may notice that it becomes more difficult to open their mouths fully 
to eat a large sandwich. Because they evolve slowly, none of these symp
toms is likely to result in prompt referral to a rheumatologist. Typically, 
these children are ultimately brought to their physicians because of short
ness of breath, difficulty swallowing, or weight loss. 

An experienced physician easily diagnoses PSS when the skin involve
ment is prominent. The tight shiny skin is often accompanied by sores 
over the knuckles (Gottren’s papules), abnormalities in the nail fold cap
illaries, and distal fingertip lesions (see Chapter 14 for a full discussion). 
This combination of findings is diagnostic of PSS. Less often children 
come to the doctor because of difficulty swallowing (involvement of the 
esophagus). They may have difficulty swallowing foods in large chunks 
or that have sharp edges, like potato chips. 

Some children with scleroderma are first seen by their physicians be
cause of chest pain. Most often they were at first dismissed, then sent to 
a cardiologist where the heart was found to be uninvolved and they were 
told the chest pain was due to heartburn. The distal esophagus is fre
quently involved in scleroderma, and the valve (sphincter) that keeps 
stomach acid out often fails to work properly. As a result, the chest pains 
are due to irritation of the distal esophagus by acid reflux. Occasionally, 
children present with chronic diarrhea and weight loss because the in
testinal tract is affected by the scleroderma. In all of these cases, the key 
to the correct diagnosis is consideration of the possibility of scleroderma 
by a knowledgeable physician. 
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Other diseases may be associated with Raynaud’s phenomenon or 
shortness of breath, but the combination of shortness of breath and Raynaud’s 
is highly suggestive of PSS or CREST syndrome (see below). MCTD, der
matomyositis, systemic lupus erythematosus, and less frequently other 
rheumatic diseases may also have both symptoms. Parents often become 
concerned about the distinction between MCTD, PSS, and CREST syn
drome. Typical cases of each can be easily differentiated. However, there 
is a broad spectrum of overlap among these diseases. While physicians 
have distinguished these diseases in textbooks, nature has not obliged. 
Over time, some children with obvious MCTD progress to having PSS. 

The diagnosis of PSS is based on the characteristic findings on exami
nation of the skin. In some cases, it is necessary to biopsy the skin for 
confirmation. However, the diagnosis is often obvious to an experienced 
physician. If confirmatory findings are present on physical examination 
and in the laboratory results, a skin biopsy may be avoided. The skin of 
children with scleroderma often heals poorly and the biopsy often leads 
to just one more scar. 

There are several patterns of laboratory abnormality in children with 
scleroderma. No single test is abnormal in every child. Frequently, the 
routine tests (CBC, ESR, metabolic panel) are essentially normal. An in
creased number of eosinophils may be noted in the blood count. Very 
high levels of eosinophils may suggest eosinophilic fasciitis (see section 
below). Positive tests for ANA or RF are common but not necessary for 
the diagnosis. Muscle enzymes (CPK, aldolase) may be elevated. Anti
bodies to Scl-70 (antitopoisomerase antibodies) are less common in chil
dren with scleroderma than in adults but may occur. Anti-DNA antibodies 
are occasionally reported in low titer, but serum complement levels (C3, 
C4) should be normal. 

With the exception of the finding of anti-Scl-70, it may be impossible 
to differentiate MCTD and PSS on a laboratory basis. Because some chil
dren with MCTD ultimately are diagnosed as having evolved into PSS, 
this may be a false distinction (see Chapter 12). CREST syndrome should 
be considered carefully in children with telangiectasias or high titers of 
anticentromere antibody (see section below). 

Lung complications. The most severe complications associated with 
scleroderma result from involvement of the internal organs. Lung in
volvement that leads to progressive shortness of breath may be quite 
severe. Children with PSS should undergo periodic monitoring of their 
pulmonary function tests (PFTs; see Chapter 24). High-resolution CT scans 
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of the chest are helpful to evaluate any child who has abnormal PFTs. 
Areas of fibrosis, or honeycomb, ground-glass appearance, indicate sig
nificant lung involvement. Over time, this involvement may lead to thick
ening and loss of elasticity in the lung tissue, much like what happens in 
the skin. These changes make it harder to move air in and out of the 
lungs and harder for oxygen to move into the blood. 

Children with significant lung involvement should be aggressively 
treated. Over time, the difficulty of moving air in and out of the lungs 
places additional strain on the heart (it has to push harder to move the 
blood through the lungs because the lungs have become stiffer, and if 
the oxygen is not getting into the blood well, more blood will have to be 
pumped through the lungs to pick up the amount of oxygen needed by 
the tissues). The increased strain on the heart may result in enlargement 
of the right ventricle, leakage of the pulmonary valve, and increased 
pulmonary artery pressure. These are very worrisome findings: Un
treated, severe lung involvement often leads to heart failure, pneumo
nia, or both. 

Heart complications. Heart problems in children with scleroderma 
are usually the result of the extra stress put on the heart by the involve
ment of the lungs. However, some children develop involvement of the 
heart muscle known as myocardial fibrosis, which causes the heart to 
become stiff. It is as if extra fibrous tissue is forming in the heart, just as 
it does in the skin. When this happens, the heart cannot contract as well 
as it should. This can be detected by an echocardiogram. It is a very dif
ficult problem to treat. Normally, heart failure is treated with agents such 
as digitalis that increase the strength of the heart’s contractions. How
ever, these agents may cause abnormalities of the heart rhythm. In chil
dren with scleroderma, treatment with these drugs may cause severe 
problems and I avoid them whenever possible. Children with signifi
cant cardiac compromise from scleroderma will need an experienced 
cardiologist to help in their care. 

The outer covering of the heart (the pericardium) may also be involved 
in scleroderma. Most often this takes the form of thickening and irrita
tion (pericarditis), sometimes with a buildup of fluid. If too much fluid 
is present, it becomes difficult for the heart to pump properly. This can 
be treated with medications, but if it is very severe, the fluid may need to 
be drained (pericardiocentesis). 

Although children rarely have heart attacks (myocardial infarctions), 
the coronary arteries may become involved in children with scleroderma. 
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Gradual thickening of the coronary arteries is unlikely to cause problems 
until the children have become adults. However, some children develop 
overreactive blood vessels in the heart. This is essentially identical to what 
is happening in the blood vessels of the hands with Raynaud’s phenom
enon. Most often coronary artery involvement is discovered in children 
with scleroderma when they notice chest pain while they experience 
Raynaud’s changes in their hands. The blood vessels in the heart are con
stricting at the same time as the blood vessels in the hands. This should be 
aggressively treated, as it may result in a heart attack. 

Kidney complications. Involvement of the kidneys is another major 
concern for children with PSS. When an internal organ is involved in 
scleroderma, the blood vessels become thickened and narrowed. One of 
the normal functions of the kidney is to monitor the pressure in the blood 
vessels. If the blood vessels supplying the kidneys become thickened 
and narrowed, the pressure-monitoring cells (granular cells in the juxta
glomerular apparatus) respond to the drop in pressure reaching the kid
ney by releasing a compound called rennin. This causes the blood pressure 
to increase throughout the body. In children with scleroderma, the in
creased blood pressure leads to increased strain on the heart and other 
organs. Rarely, children develop an acute rise in blood pressure called 
scleroderma renal crisis. This is an acute life-threatening condition. For
tunately, a new class of agents for blood pressure control—the ACE in-
hibitors—is very effective in treating this problem. 

Gastrointestinal complications. Children with scleroderma frequently 
have involvement of the gastrointestinal system. Tightness of the skin 
around the mouth can make it difficult to open the mouth widely enough 
to eat normal foods. The thickening of the esophagus (the swallowing 
tube that connects the mouth and the stomach) makes it difficult to swal
low tough foods, such as meat. In addition, it is common for the valve at 
the bottom of the esophagus (esophageal sphincter) to lose its ability to 
close tightly. This results in acid washing up from the stomach (gastroe-
sophageal reflux), causing severe irritation and often resulting in severe 
chest pain. Eventually, the gastroesophageal reflux may cause scarring 
of the esophagus, making it more difficult for food to pass through. Of
ten the pain and discomfort caused by this combination of problems make 
the child not want to eat, and he or she will begin to lose weight. 

Involvement of the intestines by scleroderma also takes the form of 
thickening of the tissues. This makes it difficult for the intestines to move 
food forward in the normal fashion. The result is poor absorption of nu
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trients and chronic bloating. Some patients have problems with consti
pation. Others have problems with diarrhea, and some have both prob
lems. These digestive problems frequently worsen the child’s weight loss. 
Liver involvement in children with scleroderma is rare. Some cases of 
primary biliary cirrhosis (an uncommon form of liver disease associ
ated with scleroderma) have been reported. 

Medical treatment. Proper treatment of childhood scleroderma re
mains controversial. However, it is generally agreed that treatment with 
D-penicillamine (which used to be the standard therapy) is ineffective. 
There is no clear agreement on the best treatment for mild cases. Some 
centers feel short courses of prednisone are helpful. I personally avoid 
them if possible. 

The key to obtaining the best outcome for children with scleroderma 
is to prevent severe internal organ involvement. Since the disease is slowly 
and not always steadily progressive, it is difficult to perform scientifi
cally accurate studies. Most centers will treat children with systemic scle
roderma with mild agents such as hydroxychloroquine, unless there is 
severe internal organ involvement. If that is present, they will treat the 
children with intravenous cyclophosphamide. 

My own preference is to treat every child with definite PSS with injec
tions of methotrexate and oral cyclosporine. While this is not proven 
therapy, I have found it very successful in preventing progression of scle
roderma. There have been studies in adults showing that low doses of 
methotrexate do not work. In my experience, the higher dose of 1 mg/kg 
is effective when given by injection every week. 

Cyclosporin is another potent drug that provides additional benefit 
to these children. All of my PSS patients are treated with the combina
tion of cyclosporine and high-dose methotrexate, and they do well. I do 
not wait for there to be severe problems; my goal is to prevent them. 
Families must be aware that not all physicians agree with this choice of 
therapy. Since no therapy for PSS has been proven effective, each center 
has its own preferences based on its own experience. This is very frus
trating to parents. They want to know what the right answer is. It is 
difficult to explain that there is no right answer. Parents must choose a 
physician they trust and stick with a plan. 

A variety of medications have been tried in adults with scleroderma. 
Thalidomide (a potent immunomodulator) and relaxin (a hormone that 
causes loosening of the skin) are both being actively investigated. The 
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use of agents that block tumor necrosis factor alpha (TNF-α) is also being 
considered. See Chapter 22 for a fuller discussion of these medications. 

An assortment of medications is used to address specific problems. 
For example, ACE inhibitors are used to treat increased blood pressure. 
Calcium-channel blockers are used to treat Raynaud’s phenomenon. A 
variety of medications that block acid secretion are used to minimize 
damage to the esophagus. In addition, prostaglandins such as inhaled 
iloprost, a stable analog of epoprostenol, have been used to treat pulmo
nary fibrosis and the resultant increase in stiffness of the blood vessels in 
the lungs. There is no single best therapy, but it is important for parents 
to make sure that their children are being followed by physicians who 
are familiar with the most current recommendations. 

Children with significant PSS should be cared for at major medical 
centers with experienced rheumatologists, pulmonologists, cardiologists, 
nephrologists, and specialists in intensive care—preferably with exten
sive pediatric experience. The primary goal of the pediatric rheumatolo
gist must be to prevent progression of the disease and thereby prevent 
the child from needing the other specialists. However, often it is wise to 
have children with severe disease evaluated by all the members of the 
team. That way, the whole team will be ready to work together to correct 
serious problems, if they occur. 

Prognosis. The prognosis for children with PSS is guarded. In the ab
sence of significant internal organ involvement, children may live for 
decades. Some children with only skin involvement may find that their 
skin eventually softens and will do well. Children with significant heart, 
lung, kidney, or gastrointestinal involvement did poorly in the past. 
However, with more aggressive therapy the outlook is improving. There 
is reason to believe that continued aggressive treatment will allow chil
dren with PSS to lead successful lives. 

CREST syndrome 

CREST syndrome is a variation of systemic scleroderma that has several 
peculiar aspects. The name “CREST” comes from the findings of calcino-
sis (pieces of calcium under the skin), Raynaud’s phenomenon, esoph-
ageal problems, sclerodactyly (tight skin on the fingers), and telangiectasias 
(small red spots due to abnormal blood vessels in the skin). The key find
ings that distinguish CREST from PSS are the presence of telangiectasias 
and anticentromere antibodies. 
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The general problems associated with CREST syndrome and their treat
ments do not differ from PSS. However, it is clear that these children are 
somehow different from the children with PSS. Often these children have 
less skin and kidney involvement, but more heart and lung involvement. 
Treatment is essentially the same for CREST and PSS. At one time, it was 
thought that the prognosis for CREST was better. In childhood this is 
uncertain. 

E O S I N O P H I L I C  F  A S C I I T I S :  A  D I S E A S E  T H A  T  

C A N  E V O L  V E  I N T  O  S C L E R O D E R M A  

Eosinophilic fasciitis is an unusual disorder characterized by the acute 
onset of pain and swelling in an extremity. It is named for the fact that in 
affected individuals, the connective tissue is inflamed (fasciitis) and there 
is an abundance of eosinophils (a white blood cell type associated with 
allergies and not commonly present in the fascia). Typically, the skin in 
the affected area is very red, tender, and swollen. This inflammation is 
followed by hardening of the skin and muscles in the area. Although the 
onset of eosinophilic fasciitis is commonly associated with extreme exer
cise or trauma, the cause is poorly understood. Evidence of inflamma
tion, including an increased sedimentation rate and increased eosinophil 
count, are common. Internal organ involvement does not occur. 

Some cases of eosinophilic myalgia syndrome were initially thought 
to be eosinophilic fasciitis. This is a syndrome with muscle pain and red
ness but not fasciitis. An epidemic of eosinophilic myalgia was appar
ently caused by contaminated L-tryptophan purchased in health food 
stores. Any child with eosinophilia and myalgias should be carefully 
questioned about their intake of vitamins, food supplements, and other 
agents. Most evidence points to a contaminated source of L-tryptophan 
as the cause of the problem, but these issues have never been fully re
solved. I cared for one teenager with this syndrome who took lots of 
supplements but was sure none contained L-tryptophan. Since there is 
no real supervision of the manufacturers, one never knows for sure what 
is in supplements. 

Eosinophilic fasciitis is usually very responsive to treatment with cor
ticosteroids. However, the long-term course of the disease is highly var
ied. Sometimes the disease resolves entirely, but other cases persist with 
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varying amounts of disease activity for years. A few children have ulti
mately developed PSS after initially being diagnosed with eosinophilic 
fasciitis. However, most cases have resolved completely over a period of 
months. 

Children with eosinophilia and musculoskeletal complaints need to be 
evaluated very carefully. This combination of findings may occur in chil
dren with parasitic illnesses, eosinophilic vasculitis, and Churg Strauss 
disease. These diseases are uncommon but may be life-threatening if not 
properly recognized and treated. Children with these diseases may have 
rashes, but these diseases are not associated with hardening of the skin. 
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16
Dermatomyosit is  and

Polymyosit is

Hillary was a delightful four-year-old. She had a younger sister who
was just beginning to walk when the family noticed that Hillary was
asking to be carried and holding on much more often than she had
previously. Her family thought this was a reaction to the increased
attention given to her sister. But the next month she became increas-
ingly “difficult.” She often refused to walk and had tantrums if her
family would not carry her. Hillary’s bedroom was on the second floor.
Although she would come downstairs in the morning, she insisted on
being carried up to bed every night. One morning she wanted a doll
from her bedroom but refused to go up the stairs to get it. The family
could not understand why she was getting so lazy. Over the next few
weeks they noted she was holding on to the stair rail with both hands
when coming down the steps and seemed to be falling unexpectedly.

Concerned, the family brought her to the pediatrician. On exami-
nation she was weak and could hardly get up from a chair. She could
not get up off the floor without assistance, and even when she was
given help getting started, she needed to push herself up the front of
her legs to rise to a standing position (this is called a positive Gower
sign). Laboratory evaluation revealed an elevated erythrocyte sedi-
mentation rate, elevated muscle enzymes, and elevated liver enzymes.
She was referred for evaluation.

In the office Hillary could grab my fingers tightly with her hand but
could not raise her arms over her head and could not lift her legs off
the exam table. She had reddened and irritated elbows and knees.
The family ascribed this to her frequent falling. She also had a pinkish
rash over her eyelids that the family had not noticed. The diagnosis of
dermatomyositis was made. She was begun on a low dose of cortico-
steroids, and within six months she had recovered completely.
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Things you need to know 

• Children with dermatomyositis do not have the increased risk 
of cancer described for adults with this disease. 

• Polymyositis is rare in childhood. Any child with “dermatomyo
sitis” without a rash—which is absent in cases of polymyositis— 
should be evaluated very carefully. 

• Children with the characteristic rash of dermatomyositis and el
evated muscle enzymes should be treated even if they are not 
weak. It does not make sense to wait for things to get worse. 

• If a child with dermatomyositis develops a nasal voice or begins 
to cough when eating, it may signal involvement of the swal
lowing muscles. This places the child at high risk of aspiration 
and is an indication for immediate aggressive treatment. 

D E R M A  T  O M Y O S I T I S  

Dermatomyositis in childhood is characterized by proximal muscle weak
ness and rash. In most cases the disease begins slowly with the gradual 
onset of progressive weakness. However, a small percentage of cases be
gin with dramatic fever, rash, elevated muscle enzymes, and profound 
weakness. Dermatomyositis may begin in any age group, sometimes af
fecting very young children and at other times teenagers. The dermato
myositis that occurs in adults appears to be different from the disease in 
childhood. The key to the diagnosis is recognition of progressive muscle 
weakness involving the upper arms and upper legs to a much greater 
degree than the hands and feet (i.e., proximal muscle weakness). It is 
always associated with a rash, usually on the upper eyelids and over the 
elbows and knees. 

There are a number of illnesses that may cause muscle weakness in 
children. In addition to dermatomyositis, the gradual onset of weakness 
in small children can come from botulinum spores (found in organic 
honey and possibly other unpasteurized or improperly processed foods), 
intrinsic muscle diseases, including muscular dystrophy, and a variety 
of metabolic diseases. The abrupt onset of muscle weakness may occur 
with viral infections, insecticides and other poisons, certain venomous 
snakebites, and some medications. During some flu epidemics many 
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children will complain of pain in their calves and have elevated muscle 
enzyme levels. The key finding that differentiates dermatomyositis from these 
conditions is selective proximal muscle weakness. The children are weak ev
erywhere, but the thighs and shoulders are much weaker than expected 
when compared with the hands and feet. 

In children with dermatomyositis, hand and foot strength are rela
tively good (though they may be less than normal), while the ability to 
raise the hands over the head (e.g., when brushing the hair) and the abil
ity to raise the legs (e.g., when going upstairs) are clearly reduced. An 
experienced physician can quickly recognize proximal muscle weakness. 
More important, any child of an appropriate age who cannot raise her 
arms over her head, get up easily from a chair, or get up off the floor 
without assistance should be evaluated by an experienced physician. 

The diagnosis of dermatomyositis is made on the basis of the history 
and the physical examination findings plus appropriate blood tests. Ei
ther the creatinine phosphokinase (CPK) or the aldolase level will be 
abnormal in most children with dermatomyositis. These tests indicate 
muscle inflammation, but they can also be abnormal following viral in
fections or extensive physical activity (e.g., playing football, running track, 
lifting weights). Often these tests are not included in the routine meta
bolic panel and have to be specifically ordered by the physician. All of 
the “routine” tests, including the erythrocyte sedimentation rate, are oc
casionally normal, despite active dermatomyositis. 

Absolute proof of dermatomyositis requires a muscle biopsy demon
strating the death of muscle cells with a characteristic pathologic pattern 
(perifascicular infiltration of inflammatory cells). The diagnosis can also 
be made if a electromyography (EMG) demonstrates a characteristic 
“spike and wave” pattern. The muscle biopsy and EMG must be done 
on the inflamed muscle. Since this is primarily a disease of the proximal 
muscles, doing the biopsy on a distal muscle is not helpful. In addition, 
not all proximal muscles may be equally involved. Biopsy of an un
involved muscle may lead to a false negative pathology report. 

Before a muscle biopsy is done it is often useful to obtain an MRI of 
the thighs. Inflamed muscles are swollen (edematous) and show up on 
the MRI because they have greater water content than uninflamed 
muscles. Thus, the MRI can show the surgeon which muscles are involved 
and where the biopsy is best done. However, once the MRI has demon
strated the inflamed muscles in a weak child, unless another cause of 
muscle inflammation is suspected, the muscle biopsy is academic. Many 
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experienced physicians feel a muscle biopsy is unnecessary if the appro
priate laboratory and physical examination findings are present. Is a 
muscle biopsy necessary to make the diagnosis? Most often I will not do a 
muscle biopsy. The characteristic history and examination findings with 
confirmatory laboratory tests are quite sufficient. If the MRI shows the 
inflamed muscles there can be little doubt of the diagnosis. Nonetheless, 
some families and physicians want the certainty that a biopsy provides. 
Unfortunately, children with dermatomyositis have poor skin healing. 
As a result the surgical site often breaks down and leaves a large scar 
where the biopsy was done. 

The group of children who have a typical dermatomyositis-appearing 
rash with mildly elevated muscle enzymes but no evident weakness re
quires particular attention. These children clearly have the disease. Al
though I have heard physicians argue that they do not require treatment, 
the elevated muscle enzymes and rash are evidence of ongoing inflam
mation and damage. Rather than wait for things to get worse, I believe it 
is important to treat these children appropriately to bring the muscle 
inflammation under control. Often these children require only a short 
course of therapy and do well. This is a lot like putting out a small fire 
instead of standing around and waiting to see whether it turns into a 
bigger problem. 

There are several subtypes of dermatomyositis that have been recog
nized by physicians. The most common form of dermatomyositis is typi
cally referred to as unicyclic. This form of dermatomyositis most often 
occurs in small children, such as the girl described in the case history 
above. There is gradual onset of weakness and rash. On careful exami
nation, these children do not have nail fold capillary abnormalities, poorly 
healing skin ulcers, or inflammation over the knuckles. 

Children with polycyclic disease usually have the same initial symp
toms as the children with unicyclic disease, but these children often do 
have nail fold capillary abnormalities, inflammation over their knuck
les, and in some cases poorly healing skin ulcers. It is important to recog
nize that these children are different from the first group of children. 

Treatment 

Unicyclic dermatomyositis responds well to corticosteroids and typically 
disappears within six months of beginning treatment. Treatment beyond 
a modest to moderate dose of corticosteroids is rarely necessary. Long-
term complications of this form of dermatomyositis (including calcifica
tions) are very rare. 
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Treatment for children with polycyclic disease is more complex. They 
more often require moderate doses of corticosteroids and seem to re
lapse more often when the dosage is reduced. Methotrexate is often help
ful for children with polycyclic disease, but these children may require 
therapy for six months or longer before they can be weaned off cortico
steroids. Recurrences may occur, even years after the initial diagnosis. In 
some cases, children with polycyclic disease may require therapy with 
cyclosporine or, in rare cases, stronger immunosuppressive medications. 
Some physicians like to use intravenous gammaglobulin (IVIgG) in treat
ing this group of children. I believe low-dose methotrexate is equally, if 
not more, effective, easier to administer, and far less costly. If they are 
aggressively treated, many of the children in this group do very well. 
Children with an extensive skin rash and skin ulcerations appear to have 
more severe disease and may follow a more protracted course. 

Complications 

Complications of properly treated unicyclic dermatomyositis are usu
ally minor. There are two important types of complications that occur 
more frequently in children with polycyclic disease. Vasculitis (inflam
mation of the blood vessels) in the skin and muscles is characteristic of 
this form of the disease. Its presence is strongly suggested by the occur
rence of nail fold capillary abnormalities and inflammation over the 
knuckles. In some children, there also may be vasculitis of the intestines 
that can produce severe abdominal pain and worrisome intestinal com
plications. Any child with dermatomyositis who has chronic or recur
rent abdominal pain must be investigated very carefully. Vasculitis-related 
complications can also occur in other organ systems, including the cen
tral nervous system, lungs, and kidneys. Children with these complica
tions are at significant risk and require aggressive therapy to minimize 
the chance of a poor outcome. 

The second important type of complication that occurs more frequently 
in children with polycyclic disease is the development of subcutaneous or 
intramuscular calcifications. These calcifications appear as the muscle 
inflammation is disappearing and may be thought of as a scarring response. 
Unfortunately, they may cause major problems. The calcifications may 
become infected and there is a significant risk of severe infection. This 
most often occurs when the calcifications have formed over the elbows or 
other pressure points where they are constantly being irritated by pres
sure. They may spontaneously become swollen and tender, and then drain 
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to the outside. The initial drainage most often is not infected, but once 
leakage to the outside occurs, there is a significant risk that the draining 
lesion will become infected. 

Large calcifications within the musculature may be a source of ongo
ing muscular irritation and also may become infected. These calcifica
tions can be seen easily on radiographs. Fine reticular calcification under 
the skin may also be seen on radiographs. There is little to be done for 
these complications. I have seen surgeons remove large calcifications, 
but this may be associated with poor wound healing and significant long-
term problems. At one time, there were reports suggesting that these 
calcifications could be treated with warfarin, but this medicine has proven 
unsatisfactory. More recently, there have been reports describing sub
stantial improvement of severe calcifications after treatment with 
bisphosphonates. The best therapy for calcifications is to prevent their 
occurrence by providing prompt diagnosis and treatment for children 
with dermatomyositis. 

Children with polycyclic disease may have several recurrences of muscle 
inflammation over a period of two or three years. At the end of that pe
riod, they may be left with complications secondary to the development 
of calcifications or other internal organ involvement, but active muscle 
inflammation is less common. It is important to understand that individual 
muscle cells may undergo hypertrophy (grow larger) to increase strength, 
but we do not make new muscle cells. As a result, any muscle cells that die 
during the inflammatory phase of dermatomyositis are not replaced. While 
there are significant reserves, if too many are lost, a child will never be 
able to recover full strength. Again, prompt diagnosis and treatment are 
essential to the best outcome. Over time, many children with polycyclic 
disease slowly regain normal or near normal strength and are able to func
tion well as adults. The calcifications may also disappear over a period of 
years, though not always and not all of them. 

A third group of children with dermatomyositis has chronic recur-
rent disease. The relationship of this form of the disease to the other 
forms is unclear. Children with chronic recurrent dermatomyositis often 
appear more ill during the acute phase of their illness. Their muscle en
zyme levels are often very high and do not seem to respond significantly 
to therapy. Vasculitis is a common component of this form of the disease. 
Children with chronic recurrent dermatomyositis frequently require treat
ment with corticosteroids and methotrexate, but may respond only in
completely. Fortunately, they are rarely as weak as their laboratory values 
would suggest. The long-term prognosis for this group is uncertain. 
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P O L  Y M Y O S I T I S  

Sally was a six-year-old African American girl who was brought to me 
for a second opinion. Seven months previously, her mother had brought 
her to a local emergency room with cough, cold, and fever. Blood 
work was done and an X ray was taken. The child was sent home with 
cold medication. The next day, the emergency room physician called 
and insisted the child return to the hospital. Sally was hospitalized 
and begun on corticosteroids because her muscle enzymes were very 
elevated. After a week Sally was discharged and the corticosteroids 
were slowly withdrawn. Her mother had never noticed Sally to be 
weak and noted only the changes from being on steroids during the 
six months of therapy. At the end of six months, the corticosteroids 
were stopped completely. When the mother asked the doctors whether 
Sally was now well, she was told that nothing had changed. On evalu
ation, Sally was a delightful young lady with no muscle weakness. 
Laboratory testing, however, revealed a markedly elevated CPK with 
no additional findings. Sally has remained well for five years with no 
treatment, but her muscle enzymes remain elevated. 

Polymyositis is extremely rare in childhood. The key factor differentiat
ing it from dermatomyositis is the absence of rash. Children with poly
myositis should have the same pattern of proximal muscle weakness as 
is seen in children with dermatomyositis. This is a rare condition and its 
natural history is unclear. We also are unsure of the significance of the 
muscle enzyme elevations in children, such as Sally, who have markedly 
elevated muscle enzymes without rash or evident weakness. Note that 
she was not being evaluated for weakness or pain; her elevated muscle en
zymes were discovered “by accident.” Her muscle enzymes did not nor
malize when she was initially treated, and since then she has done well 
without treatment. We do not know what the future holds for children such 
as this. None of those I have followed over the years has developed prob
lems to date and I have followed some for more than seven years. 

C O M P L I C A  T I O N S  O F  D E R M A  T  O M Y O S I T I S  
A N D  P O L  Y M Y O S I T I S  

The common complications of dermatomyositis already have been dis
cussed in the sections on unicyclic, polycyclic, and chronic recurrent dis
ease above. In addition to these complications, there are rare complications 
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related to vasculitis of the central nervous system (brain) in some cases of 
severe polycyclic disease. This can result in psychological disturbances, 
hallucinations, and even seizures. Children with these complications must 
be treated aggressively. The kidneys are also involved in some children 
with polycyclic or chronic recurrent disease. This may result in blood or 
protein in the urine (hematuria or proteinuria). Normally, this is not seri
ous and does not lead to significant damage to the kidneys. 

Lipodystrophy is a more unusual complication seen in some children 
with dermatomyositis. This condition is associated with widespread loss 
of subcutaneous fat. Some children have lesser areas of involvement, 
which is referred to as localized or partial lipodystrophy. Children with 
generalized lipodystrophy appear very thin. Characteristic of the loss of 
subcutaneous fat is the ability to easily see the blood vessels through the 
skin. Even in its partial form, this condition may be associated with ab
normal lipid metabolism and diabetes with insulin resistance. Although 
some centers report this in as many as one-quarter of their patients, in 
most centers lipodystrophy is a rare complication. It may be seen in other 
rheumatic diseases, and its relationship to the diagnosis of dermatomyo
sitis is unclear. Children with this condition will need to be under the 
care of a multidisciplinary team in an experienced center. 

Medical treatment 

The type of disease, the degree of weakness, and the nature of the compli
cations determine the medical treatment of dermatomyositis. If a child is 
very weak, immediate intervention with high-dose intravenous steroids 
may be important. If a child has developed a nasal voice or has begun to 
cough when eating, immediate intervention is vital. These findings sug
gest weakness of the muscles needed for swallowing and thus indicate a 
risk of aspiration (food going into the lungs) that can be disastrous. 

For children without evidence of vasculitis who are not profoundly 
weak, a low or moderate dose of corticosteroids is often sufficient. Some 
children with dermatomyositis have mild arthritis when they first come 
to a doctor’s attention. This usually responds well to treatment with cor
ticosteroids, but a brief course of nonsteroidal anti-inflammatory drugs 
(NSAIDs) may also be beneficial. Hydroxychloroquine (Plaquenil) is 
another drug that is often useful as a steroid-sparing agent in children 
with mild disease, especially where rash predominates. 

Children with evidence of vasculitis (nail fold capillary abnormali
ties, poor wound healing, changes of the skin over the knuckles) often 
respond well to a moderate dose of corticosteroids. Typically, as the cor
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ticosteroids are withdrawn, these children develop recurrent problems. 
When this is the case, the addition of methotrexate is often beneficial. 
Alternative regimens include the use of cyclosporine, intravenous 
gammaglobulin, or—for severe methotrexate-resistant disease—cyclo-
phosphamide. These agents are rarely necessary for unicyclic but may 
be necessary for more severe polycyclic dermatomyositis. Recently, pre
liminary reports have appeared describing the use of tumor necrosis fac
tor alpha (TNF-α) blocking agents, such as etanercept and adalimumab, 
for the treatment of dermatomyositis (see Chapter 22). 

Optimal therapy for chronic recurrent dermatomyositis and polymyo
sitis in childhood remains unclear. These entities are not common. Most 
children are initially treated as if they had polycyclic disease, with subse
quent therapy based on the severity of the symptoms and the experience 
of the physician. Children with characteristic rash and elevated muscle 
enzymes but not weakness do require treatment. We know they have on
going inflammation, and there is no sense in waiting for enough muscle 
cells to die to make it obvious they are weak before we begin to treat them. 

Over the long term, persistent weakness and secondary calcifications 
remain the most distressing problems for children with dermatomyositis. 
The weakness is the result of the death of muscle cells. Because we are 
unable to generate new muscle cells, the best therapy is prevention. Rapid 
diagnosis and appropriate treatment minimize the amount of muscle cell 
death. Since calcification in the skin and musculature is a healing response, 
early aggressive therapy is also the best means of preventing this prob
lem. The role of bisphosphonates in the treatment of children with ex
treme cases of dystrophic calcification is under active investigation. 

Physical therapy 

Physical therapy to maintain range of motion and maximize the strength 
of the remaining musculature is a major component of care for children 
with dermatomyositis. During the period when there is active muscle 
inflammation, the therapists should concentrate on passive range of 
motion. Only after the muscle inflammation has been controlled should 
active exercises begin. 

Surgical therapy 

In general, surgical therapy is not a significant component of the care of 
children with dermatomyositis. Excision and drainage of infected calci
fications may be necessary in some children. Poor wound healing limits 
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the utility of surgical efforts to remove large calcifications. Children with 
inflammation of the vessels that supply blood to the intestines may re
quire urgent surgical intervention. 

Prognosis 

The prognosis for most children with dermatomyositis is very good. Most 
children have unicyclic disease and do well. With early diagnosis and 
prompt therapy, most children with polycyclic disease also have a good 
outcome. An experienced medical team can usually handle recurrent 
infections of subcutaneous calcifications without major problems, pro
vided the patient seeks care promptly. Most parents should regard der
matomyositis as a very treatable condition with an excellent prognosis. 

Children with polycyclic disease associated with significant compli
cations because of inflammation of the blood vessels supplying internal 
organs have a more guarded prognosis. This is also true for children who 
have lost substantial numbers of muscle cells or suffered significant in
tramuscular calcifications. These children should be referred to special
ized centers where the best possible efforts can be made to avoid what is 
sometimes a very poor outcome. These cases are often the result of de
layed diagnosis or inadequate therapy. 

Recurrent lung infections resulting from excessive muscle loss lead
ing to difficulty in coughing and maintaining respiration occur only in 
the most severe cases. Fortunately, such cases have become rare. It may 
not be possible to restore function to all of these children, and some of 
the most severe cases succumb to infections. However, with prompt di
agnosis and treatment, the majority of children with dermatomyositis 
will do well. 
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17
Kawasaki  Disease

Billy was a three-year-old boy who had always been in good health.
Ten days before he was sent to my office, his mother noted that he
appeared irritable. He had a low-grade fever and the next day he was
taken to the pediatrician to be checked for an ear infection. The pe-
diatrician noted that he had conjunctivitis (red, irritated eyes) and gave
the mother drops. The pediatrician explained this was probably the
result of a viral infection. Over the next two days Billy remained irri-
table. Although his eyes got better, his fever continued.

His mother noted a tender lump under his chin. She brought him
back to the pediatrician. The pediatrician diagnosed cervical adenitis
(an infection of a lymph gland in the neck area). Billy was started on
antibiotics. He developed a rash the next day and the antibiotic was
changed because he was possibly allergic. Three days later the mother
returned to the pediatrician because Billy was not getting better. He still
had fever; the tender lump under his chin was getting larger. Now his
lips were dry and beginning to split. His tongue was red and irritated.

The pediatrician ordered laboratory tests and the white blood cell
(WBC) count, erythrocyte sedimentation rate (ESR), and platelet count
were all very high. Billy was sent to me and the diagnosis of Kawasaki
disease was confirmed. He was treated with intravenous gamma-
globulin (IVIgG) and his symptoms disappeared promptly. We moni-
tored his heart and there was no sign of heart involvement. Billy
recovered completely.

Things you need to know

• Kawasaki disease (KD) most often affects young children (mostly
under the age of five years) and the diagnosis should be care-
fully questioned in anyone over the age of ten.
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•	 “Atypical” Kawasaki disease is almost always typical something else! 

•	 Children with Kawasaki disease who do not respond promptly 
to treatment with intravenous gammaglobulin should be care
fully evaluated to be sure the diagnosis is correct, and corticos
teroid treatment should be considered. 

•	 It is not true that intravenous gammaglobulin is ineffective after 
the tenth day. Efficacy after the tenth day was never studied! 
The original study was set up to determine whether IVIgG was 
effective in preventing aneurysms. Since most aneurysms are 
thought to begin at or soon after day ten, earlier treatment gave 
IVIgG the best chance of blocking the aneurysms. Children seen 
after the tenth day were excluded from the study. 

•	 If a child who is being evaluated for Kawasaki disease has a low 
platelet count, something is definitely wrong. KD does not cause 
low platelet counts. 

•	 Kawasaki disease is not the only disease that causes coronary ar
tery aneurysms or thickening of the coronary arteries on echo
cardiograms. These findings alone do not establish the diagnosis. 

•	 Kawasaki disease is not the only condition that will cause peel
ing of the skin in the diaper area (perineum) or on the fingertips. 
Again, this finding does not establish the diagnosis. 

•	 Anti-inflammatory therapy is important even after the IVIgG has 
been given. Children should be given one aspirin daily (baby aspi
rin for small children) to reduce the risk of heart problems, but tra
ditional nonsteroidal anti-inflammatory drugs (NSAIDs), such as 
naproxen, are safer and easier to use as the main anti-inflammatory 
therapy. They can be given with the one aspirin daily. The NSAIDs 
should be continued until the erythrocyte sedimentation rate has 
been normal for several weeks. The duration of the aspirin therapy 
depends on the child’s cardiac status. 

Kawasaki disease usually begins in a young child as fever and irrita
bility without apparent explanation. An ear infection may be suspected. 
Within the first few days, some children develop a swollen lymph node 
below the jaw. Usually, this is thought to be cervical adenitis and is treated 
with antibiotics. Young children with high fevers who do not develop a 
swollen lymph node are frequently begun on antibiotics for presumed 
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ear infections. Some children already have a rash at this point, but often 
the child will develop a rash the next day that may be confused with an 
allergy to the antibiotic. 

Physicians usually do not begin to think about KD until the child con
tinues with fever and rash even after the antibiotics. In a typical case, the 
child will continue to look worse with inflammation of the eyes, which 
may look very bloodshot (nonpurulent 
conjunctivitis), and dry cracked red lips Criteria for the diagnosis of 
or an irritated tongue. These symptoms Kawasaki Disease 
usually appear over the next few days of 

Fever of at least five days’
illness. Also about this time the hands 

duration plus four or more of 
and feet often become diffusely swollen. 

the following:
Laboratory tests indicate the white blood 
cell count is going up and so are the ery- • Nonspecific rash, or 

throcyte sedimentation rate and the polymorphic exanthem 
(any rash)

platelet count, sometimes to very high 
levels. At this point your physician may • Cracked (fissured), red 

recognize KD, or an infectious disease lips or irritated tongue 
(“strawberry tongue”)

specialist may be called in to make the 
diagnosis of KD. • Diffuse swelling of the 

hands or feet withEarly diagnosis of KD is difficult be-
redness of the palms 

cause many serious infections can look and soles 
just like KD at the very beginning. The 
criteria require a fever for at least five • Conjunctivitis, affecting 

both eyes without pus
days with no response to starting anti
biotics. In careful studies, it has been • Swelling of the cervical 

nodes (nodes in thenoted that children with measles and 
neck usually just under

severe streptococcal infections may ful- the chin)
fill the diagnostic criteria for KD. One 
interesting observation is the frequent 
occurrence of marked redness and swelling at the site of BCG vaccina
tions in children developing KD (note that bacillus calmete guerain [BCG] 
vaccinations are not commonly given in the United States). 

E T I O L O G Y  

The cause of Kawasaki disease is not well understood. The disease tends 
to occur in epidemics, which suggests that it is an infection. However, 
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infections usually spread among children in the same household. For 
KD it is rare (about 3%) to find a second child in the same household or 
a playmate with the disease. However, there is evidence that KD is spread 
by exposure to some type of agent. KD is more common in areas that 
have been recently flooded. It is also more common in households where 
the carpets have recently been shampooed. These observations suggest 
that dampness must play a role. Careful investigations of viruses, fungi, 
and bacteria have not been convincing. It is likely that KD is not a com
mon result of an uncommon agent, but the uncommon result of a com
mon agent. This would explain the disease’s predilection for young 
children and occurrence in epidemics. 

M E D I C A L  T R E A  T M E N T  

Once the diagnosis of KD is established, the antibiotics can be stopped 
and appropriate anti-inflammatory therapy started. IVIgG is usually 
given right away because this often very quickly stops the inflammation 
associated with KD. The early administration of IVIgG (within ten days 
of the onset of symptoms) has been shown to reduce the risk of develop
ing coronary artery aneurysms. If physicians are unsure of the diagnosis 
but want to treat with IVIgG, they should save a tube of blood for later 
serologic testing. IVIgG contains pooled antibodies from many different 
people. Once it has been given, serologic testing to look for other expla
nations for the child’s illness will be unreliable for many weeks. 

Some physicians mistakenly believe IVIgG should be given only dur
ing the first ten days of illness. This is wrong. Even if the disease has 
been going on for more than ten days, it is safe to give IVIgG, and the 
IVIgG is effective in treating the inflammation (see “Things You Need to 
Know” at the beginning of this chapter). The efficacy of IVIgG in pre
venting aneurysms when given after the tenth day has not been studied. 
However, it still does an excellent job of bringing the inflammation asso
ciated with KD under control. 

Some children with KD have less common symptoms. One well-described 
pattern is the child with severe abdominal pain who has gallbladder in
volvement found on abdominal ultrasound. This responds to therapy for 
the KD and in most cases does not require special treatment. Severe head
aches and neck pain are also well described but less common findings. 
Some children with KD develop aseptic meningitis (“aseptic” means not 
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due to bacterial infection). If there is significant pain, a spinal tap may be 
necessary to make sure the child does not have bacterial meningitis. This 
is important because bacterial meningitis must be treated. 

Arthritis with pain and swelling of the knees also occurs in some chil
dren with KD. Other uncommon but well-described findings include 
inflammation of the pancreas, the kidneys, and the urinary tract. All of 
these findings may confuse the physicians caring for the children, but in 
most cases if they are due to KD, they respond quickly to IVIgG therapy. 

IVIgG treatment is followed quickly by an end to the fever and prompt 
improvement in other symptoms in children with typical KD. Occasion
ally, children require a second dose of IVIgG. Any child who is not better 
after two doses of IVIgG should be carefully reevaluated. I have seen children 
with polyarteritis nodosa, systemic onset JRA, and other rheumatic dis
eases and infections mistakenly diagnosed as having KD. They do not 
get better with IVIgG or improve only briefly. 

At one time it was thought that treatment with corticosteroids might 
make a child with KD more likely to develop coronary artery aneurysms 
or make the aneurysms worse. This has now been disproven. If two doses 
of IVIgG have not made the child better, the diagnosis of KD should be 
reconsidered. In the absence of infection or other contraindication, corti
costeroids may be given to children who have not responded to IVIgG. 
Although there are reported cases of children with KD improving sig
nificantly, then relapsing a few days later, this is rare. There are also re
ports of children having had KD twice, with months to years separating 
the episodes. These recurrences are very infrequent. 

C O M P L I C A  T I O N S  

Once the diagnosis of KD has been properly established, the major con
cern is whether the child has any cardiac involvement. Early in the illness, 
a small number of children develop inflammation of the muscles of the 
heart (pancarditis). There are also children who develop coronary artery 
aneurysms very early in their disease. Children with very large coronary 
artery aneurysms (greater than 8 mm) early in KD have a high frequency 
of cardiac problems and should be cared for at an advanced center. 

Fortunately, most children with KD have no aneurysms or only thick
ening of the coronary arteries on echocardiogram. This thickening is of
ten not meaningful and can be seen in children who are sick with other 
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conditions. Children without coronary artery aneurysms have an excel
lent prognosis. Although IVIgG decreases the frequency of coronary ar
tery aneurysms, it does not always prevent them. 

Children who do develop coronary artery aneurysms need careful 
follow up. There are two major concerns for children with coronary ar
tery aneurysms. The first is that the aneurysm may become filled with 
clotted blood. This can cause a myocardial infarction by blocking the 
blood flow in the coronary artery. This complication may occur during 
the first weeks of illness. Fortunately, it is rare in children who are prop
erly diagnosed and treated. The second major concern is that the area of 
the coronary artery damaged by the aneurysm may heal in a way that 
predisposes the child to heart problems years later. This is why it is im
portant for children to have continued follow up by the cardiologist, even 
if they look perfect. 

A small number of children with KD do develop aneurysms in other 
arteries of the body. These aneurysms may cause problems either during 
the initial illness or later. A variety of other unusual complications of KD 
have been described. Their relationship to the disease is uncertain. The 
long-term prognosis for most children who have been properly treated 
for KD is believed to be excellent. 

D I F F E R E N T I A L  D I A G N O S I S  

The most important aspect of the diagnosis and treatment of KD is prompt 
recognition of the disease. At the same time, it is important to remember 
that there are a variety of illnesses that may produce a similar appear
ance. It is very important to be sure that the child is not suffering from a 
significant infection. Measles, streptococcal infections, drug reactions, and 
many forms of vasculitis may result in a clinical picture that satisfies the 
criteria for a diagnosis of KD. Hemolytic uremic syndrome has also been 
confused with KD. 

There is a significant concern that children diagnosed with atypical 
KD in fact have another illness. Such children should be carefully evalu
ated. Coronary artery aneurysms may occur in children with a number 
of rheumatic diseases, including polyarteritis nodosa and Takayasu’s 
arteritis. Further, thickening of the coronary arteries on echocardiogram 
is a nonspecific finding and should not be used to establish a diagnosis 
of KD. It may occur in many other conditions. 
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Mucocutaneous lymph node syndrome is simply an old name for 
KD. This is the name it was originally given by Dr. Kawasaki, who first 
recognized the syndrome among his patients in Japan. The name was 
changed to honor him years after his initial description of the disease. 
There is also an illness called infantile polyarteritis nodosa. The clinical 
symptoms of this disease are different from the normal symptoms of 
KD. However, when specialists compare the pathologic material from 
children who died of KD with material from children who died of infan
tile polyarteritis, it is not possible to distinguish the diseases. Most likely, 
infantile polyarteritis is KD. It is now rare for anyone to make the diag
nosis of infantile polyarteritis. 

Laboratory findings in KD typically include a dramatically rising white 
blood cell count, erythrocyte sedimentation rate, and platelet count. Fail
ure of any of these indices to rise appropriately by the seventh day of 
illness should raise suspicion. A falling platelet count is never consistent 
with the diagnosis of KD unless there are severe complicating factors. 
Although small amounts of red and white blood cells may appear in the 
urine, significant kidney involvement is not a normal manifestation of 
KD. These findings should cast doubt on the diagnosis of KD and prompt 
a thorough reevaluation of the child. 
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18

Benign Hypermobi le  
Jo int  Syndrome and 

Ehlers  Danlos  
Syndrome 

Benign hypermobile joint syndrome is not really a disease at all. In
stead, it is an inherited variation on normal. Children with benign hyper-
mobile joint syndrome are often referred to as double-jointed. Many 
children have loose joints or joints that pop out easily. The diagnosis of 
benign hypermobile joint syndrome requires that a child be able to do 
each of the following. 

• Bend the fingers back over the wrist so that they are parallel 
with the forearm (i.e., they point straight backward) 

• Easily bend the thumb back to touch the forearm 

• Fully straighten (extend) the elbow all the way beyond straight 
(hyperextension) 

• Fully straighten the knee beyond straight 

• Bend the foot up to a greater degree than normal 

The ability to bend joints to a greater than normal degree does not 
normally seem to be a handicap. Indeed, many young girls with benign 
hypermobile joint syndrome are extremely good gymnasts. They can do 
splits and other gymnastic activities that the other girls can only imagine 
doing. The problem becomes evident when they do too much gymnas
tics too early in life. Read Tania’s story at the beginning of Chapter 5. 

The role of the ligaments is to maintain the joints in proper position 
with respect to each other. If they are loose, they don’t perform this func
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tion properly. Imagine that you have two sets of little wooden trains to 
play with. For one set the train cars are connected by metal hooks that 
hold each car firmly attached to the car in front. This train may not be 
able to turn sharply, but all of the cars will always remain in proper po
sition. If you don’t intentionally damage the set, the wooden train will 
stay in perfect condition. Now imagine another set with the train cars 
held to each other by rubber bands. These cars will be able to move about 
much more flexibly and the train will be able to make very sharp turns 
without difficulty. However, when you pull the train forward the second 
car may not begin to move right away. Instead it waits for the rubber 
band to become tight before moving. The same thing happens with each 
of the remaining cars. Once they all start to move the train will move 
well until the first car stops. Then the momentum of the second car is 
likely to cause it to crash into the back of the first car. Each of the remain
ing cars will also crash into the car in front of it. If you play with this 
train set very often, all of the cars will be damaged by the repeated crashes. 
Pretty soon it won’t look nearly as good as the first train set. 

In children with benign hypermobile joint syndrome, the ligaments 
are loose and the bones making up the joints are not held tightly in posi
tion. This allows the bones on each side of the joint to knock into each 
other repeatedly. Over time this leads to damage to the bones and joints 
that may become quite severe. You can’t surgically fix the ligaments that 
are loose because the collagen they are made from is genetically weaker. 
The key is to recognize the syndrome and allow the children to reduce 
their activity and minimize the damage. 

Most often the children I see with benign hypermobile joint syndrome 
are ten- or eleven-year-old girls who have been recognized to have a lot 
of talent in physical education class. They are taking extra gymnastics or 
ballet and are felt to have great potential. However, they are beginning 
to complain of pains in their knees or other joints after practice. This can 
result from overuse of normal joints, but the child with ligamentous lax
ity is likely to have both earlier problems and more severe problems. If 
the activity has been continued despite the pain, there may be joint swell
ing and pain on compression of the bones around the joint. 

M E D I C A L  T R E A  T M E N T  

The joint pains and irritation associated with benign hypermobile joint 
syndrome can be relieved with mild nonsteroidal anti-inflammatory 
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drugs (NSAIDs), but the key to proper treatment is minimizing the ac
tivity until the body matures further. 

P R O G N O S I S  

Most children with benign hypermobile joint syndrome do very well. 
They may need to work with a physical therapist to strengthen the 
muscles around the joint. Surgery is necessary only if severe joint dam
age has occurred. This is rarely the case. I occasionally see children who 
have had repeated surgery in an effort to stop the joint from popping out 
(recurrent subluxation). Because the ligaments are not made up of strong 
material, this surgery often fails repeatedly. It is best avoided if possible. 

Significant complications of benign hypermobile joint syndrome are 
very rare. However, it is important to recognize that the same material 
that is used in making ligaments is used in making internal structures 
such as the ring (aortic root) where the aorta (the large main blood vessel 
that carries blood to the rest of the body) connects to the heart. If a child 
has very significant ligamentous laxity, he or she should have an echo
cardiogram done to look for any loosening of the aortic root. If this ring 
tears, it can cause a rip to form in the aorta and this can lead to sudden 
death if the aorta tears open. This probably does not happen to children 
with benign hypermobile joint syndrome, but some children with Ehlers 
Dahnlos syndrome are mistakenly thought to have only benign hyper-
mobile joint syndrome. 

At the present time, the relationship of Ehlers Danlos syndrome and 
benign hypermobile joint syndrome is complicated by a disagreement 
over nomenclature. Some physicians refer to benign hypermobile joint 
syndrome as Ehlers Danlos type V. This causes the children’s parents to 
become very alarmed unnecessarily. 

Classical Ehlers Danlos syndrome is a child who is tall (usually thin) 
with long arms, long legs, and long thin fingers (children with Marfan’s 
syndrome may also have some of these characteristics). These children 
have a severe defect in their collagen and are easily recognized because 
it is easy to stretch their skin. If these children have a cut, it will heal 
poorly and the scars often become unusually large and thin (“cigarette 
paper” scars). By the time they are ten or eleven years old, these children 
have often had multiple orthopedic problems because of the loose liga
ments. In contrast, a child with benign hypermobile joint syndrome may 
just be coming to medical attention at this age. 
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If you are evaluating a child for benign hypermobile joint syndrome, 
you should look carefully for any unusual scars. Ask the parents how 
well the child’s skin heals. Any child with unusual scars, poor healing, 
or unusually loose joints should be referred to an experienced center 
where a complete evaluation for the possibility of Ehlers Danlos syn
drome can be done. The evaluation of children in whom Ehlers Danlos 
syndrome is suspected should include an echocardiogram to evaluate 
the aortic root. This should be done when they are first brought to the 
physicians’ attention, and periodically thereafter. However, it is unclear 
that children with simple benign hypermobile joint syndrome ever have 
these problems. If you are in doubt you should refer the child for further 
evaluation, but I would avoid scaring the parents by calling the problem 
Ehlers Danlos syndrome. 
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19

Fibromyalgia  and 

Chronic  Fatigue 


Syndrome 


T H I N G S  Y O U  N E E D  T  O  K N O W  

The most important thing to remember in evaluating a child with 
fibromyalgia or chronic fatigue syndrome is to be sure the diagnosis is 
correct. Although these are complex syndromes that may be difficult to 
treat, many of the children who come to me who were originally diag
nosed with these diseases had not gotten better because fibromyalgia or 
chronic fatigue were not the correct diagnosis. Every child with chronic 
pain and fatigue deserves a complete and thorough diagnostic evalua
tion. There should not be any significant laboratory abnormalities in chil
dren with either fibromyalgia or chronic fatigue. 

Sue Ellen was a sixteen-year-old who complained of fatigue and weak
ness. She was unable to go to school because she could not get out of 
bed in the morning, complaining of hurting all over. Six months previ
ously she had developed a severe viral infection with fever, rash, and 
diffuse aches and pains. Although the fever and rash had resolved 
within a week, she had never regained her strength. She had been 
seen by several physicians and had been treated for Lyme disease— 
despite negative blood tests—without response. A thorough physical 
examination and comprehensive testing found no abnormalities ex
cept for multiple trigger points (areas of the muscle that when com
pressed cause pain). It was carefully explained to Sue Ellen and her 
family that we would have to all work together to make her better. 
With the help of parents, family, and friends, a program of steadily 
increasing activities and school attendance was devised. She often 
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became discouraged because she would try to do too much and ex-
hausted herself. It took several months for Sue Ellen to resume her
normal activities. However, once she realized that she was the most
important member of the team working to make her better, she made
steady progress to a full recovery.

Tracy was brought to me at the age of fourteen years, after being diag-
nosed with fibromyalgia by another physician. Tracy was obese and
came from a troubled family. She was not very interested in physical
activities and complained that she hurt all over and tired easily. Pres-
sure over the expected trigger points for fibromyalgia produced com-
plaints, but so did pressure in many other places. Laboratory evaluation
indicated a mild elevation of the sedimentation rate and a positive
antinuclear antibody (ANA) but nothing specific. Tracy was started on
medication for fibromyalgia and followed carefully. After a few visits
she came to trust me and openly asked for help with her depression.
She was referred to a psychologist.

Over the next six months it was noted that Tracy was developing
an increasing number of red spots on her hands and face. When ex-
amined, it was clear that these were telangiectasias. Testing for
anticentromere antibody revealed that she was positive in extremely
high titer, and we were able to begin appropriate treatment for her
CREST syndrome. Had she simply been dismissed as another teenager
with fibromyalgia, appropriate therapy for her CREST syndrome would
have been significantly delayed and her prognosis worsened.

Mrs. Smith was the mother of a three-year-old girl who was referred to
the neurology clinic because she was developing slowly (“develop-
mental delay”). When the pediatricians evaluated Mrs. Smith’s daugh-
ter, they found she did not reach the milestones of sitting independently,
crawling, or walking by herself at appropriate ages. Even after she was
able to do these activities, the little girl never wanted to play as much
as her friends. She seemed very bright otherwise. She just “tired out”
too easily. During the evaluation of her daughter it was noted that
doctors had diagnosed Mrs. Smith with chronic fatigue syndrome. Mrs.
Smith reported that all her life she had tired easily and never been
good at getting everything done. Even as an adult she had been sent to
a psychiatrist because she felt too worn out to get all her household
chores done every day. Her doctors felt she was a typical case of chronic
fatigue syndrome.

As the evaluation of Mrs. Smith’s daughter progressed, it was evi-
dent that she was abnormally weak. A muscle biopsy was performed
and it was found that the little girl had nemaline myopathy. This is an
inherited condition that produced muscle weakness. Talking to Mrs.
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Smith, the neurologist who cared for her daughter realized that Mrs. 
Smith had all the symptoms of nemaline myopathy as well. A muscle 
biopsy was performed and it was confirmed. Mrs. Smith’s doctors had 
not realized that she had a genetic muscle abnormality. The diagnosis 
of chronic fatigue syndrome was wrong. Her case illustrates why it is 
important to make sure that a diagnosis of chronic fatigue syndrome is 
correct. However, it should be remembered that Mrs. Smith had been 
weak all her life. This is not the expected history in someone with 
chronic fatigue syndrome. 

W H A  T  I S  F I B R O M Y  A L G I A ?  

Children with fibromyalgia complain of widespread pain and fatigue 
that interfere with normal activities. Often they have missed many days 
of school because of difficulty getting up in the morning. With increas
ing school absences, these children have often been to a variety of physi
cians without a definitive diagnosis. The generally accepted criteria for a 
diagnosis of fibromyalgia require widespread pain (above and below 
the waist and on both the right and left sides) and the presence of at least 
eleven of eighteen defined “trigger points.” 

Many different causes of fibromyalgia have been proposed, but none 
is uniformly accepted. It often follows a severe viral infection or an in
jury. For the majority of children, it appears that the child never fully 
recovered from the injury or infection. Often the doctors have become 
frustrated because “it should have gotten better a long time ago.” Be
cause of the long-term nature of their complaints and their poor response 
to medications, children with fibromyalgia have one of the most chal
lenging illnesses faced by physicians today. 

Proposed explanations for the continuing pain and fatigue suffered 
by children with fibromyalgia emphasize increased sensitivity of the 
nervous system. This has been ascribed to damaged nerve conduction 
pathways, altered hormonal balance, persisting infectious agents, and 
many other possible causes. None of the proposed explanations has provided 
the scientific basis for consistently useful therapy. This has resulted in a large 
number of frustrated families and physicians. 

The children and their families do not understand why the doctors 
cannot make them better. I often see children who have had a bad viral 
infection just like several of their friends, but unlike their friends, they 
just never recovered. They continue to complain that they are tired and 
do not feel well. Often they do not go to school or miss as many days of 
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school as they attend. Whenever they try to do what doctors recommend 
to help them get better, it just makes them feel worse. 

The first thing to do in such circumstances is a thorough historical, 
physical, and laboratory evaluation to find out whether something has 
been missed. Often this will yield an unsuspected clue and the child’s 
regimen can be adjusted so that he or she recovers. However, in many 
cases, no explanation is found, but the child remains disabled. 

C H R O N I C  F  A  T I G U E  S Y N D R O M E  

Chronic fatigue syndrome differs from fibromyalgia because the patients 
lack the typical trigger points associated with fibromyalgia. Like 
fibromyalgia, chronic fatigue syndrome is not associated with labora
tory abnormalities, a known cause, or a known cure. Before accepting 
this label for their child, every family must be sure that a careful and 
complete medical evaluation has been done. Had Mrs. Smith’s doctors 
listened to her history of lifelong weakness and carefully tested her 
strength, they would have suspected that she had a genetic disease. 

Once the diagnosis of chronic fatigue syndrome has been established 
and other significant medical problems have been excluded, children with 
chronic fatigue syndrome should be rehabilitated just as I describe for 
fibromyalgia in the next section. 

H O W  T  O  T R E A  T  F I B R O M YA L G I A  A N D  
C H R O N I C  F  A  T I G U E  S Y N D R O M E  

In the absence of a well-accepted scientific explanation for fibromyalgia, 
many physicians and families feel frustrated. They are waiting for some
one to discover the cause and the cure. Unfortunately, they feel helpless 
because they do not know what to do. I point out to these families that 
simply tolerating the situation is unacceptable. Often, too much time and 
money have been wasted on promised “miracle cures,” such as natural 
medicines, diets, or supplements. Instead, I ask the families to think of 
how they would respond if a truck had hit their child. 

If you were walking in the crosswalk and got hit by a truck, you could 
easily suffer damage to the bones in both of your legs. This often requires 
operations to correct the fractures, and you are flat on your back in trac
tion for many weeks. Then one day the orthopedist comes into the room, 
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orders the traction removed, and announces that your bones have healed. 
The problem is that you do not just get up out of bed and walk away 
cured. While you have been flat on your back waiting for the bones to 
heal, you have suffered a major loss of muscle strength and endurance. 

It is very difficult to start walking again. Even sitting over the side of 
the bed may make you dizzy. Relearning how to walk and rebuilding 
your strength and endurance is a slow and painful process. But there is 
no pill that makes it easy to do. In order to recover, people who have 
suffered major injuries go through a long and difficult period of gradual 
recovery of strength and range of motion. There is no magic. They have 
to do the work. The physicians and physical therapists can all provide 
guidance and encouragement, but only the patients can make themselves 
better. Emotionally, it’s relatively easy if a truck hit you. There are lots of 
witnesses to what happened and no one is thinking this is your fault. 

Children with fibromyalgia are suffering a similar degree of disability 
and have an equally difficult path to recovery. But it’s much harder when 
no one understands what hit them. However, there is still only one per
son who can get these children going again, and that person is the pa
tient him- or herself. There is no magic pill for fibromyalgia any more 
than there is a magic pill for being hit by a truck. 

My own approach to caring for children with fibromyalgia is to em
phasize rehabilitation and return to activities of daily living. If one views 
recovery from fibromyalgia as one would view recovery from a major 
physical injury, the appropriate steps become self-evident. At every step, 
the child, family, and physicians must recognize that there will not be a 
sudden, miraculous recovery. Progress is made through a rigorous pro
gram of slow and steadily increasing level of activities, just as if both 
legs had been broken. It is equally important for every member of the 
team to acknowledge the reality of the initial injury and the psychologi
cal difficulty of dealing with it, just as they would acknowledge the dif
ficulty of recovering if the child had been hit by a truck. 

The absence of a uniformly effective therapy for fibromyalgia places a 
significant burden on parents and physicians caring for these children. 
Several key points must be remembered. 

•	 This is not a self-induced illness. The children definitely do want 
to get better. 

•	 Children with this illness suffer from disordered sleep patterns. 

•	 Opiate pain medications do not relieve any symptom other than 
pain. They frequently cause nausea, worsen sleep patterns, in
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crease ones’ overall sense of ill health, and interfere with school 
attendance and normal life. 

•	 Depression probably does not cause fibromyalgia, but fibro
myalgia definitely does cause depression. 

Children hit by trucks often recover faster than children with fibro
myalgia because everyone understands their injury and everyone un
derstands what has to be done to make them better. We need to treat 
children with fibromyalgia the same way. 

Some children recover well with time, reassurance, medications, and 
support from their family and doctors. For more difficult cases, a hospi-
tal-based team approach is often beneficial. The team in a large children’s 
rehabilitation center consists of nurses, social workers, psychologists, and 
pediatricians. Most often even children with difficult-to-treat fibromyalgia 
can be managed on an outpatient basis, but that does not eliminate the 
need for all the members of the team to participate in their care. Once the 
diagnosis of fibromyalgia has been confirmed, it is important for the fam
ily to meet with all the appropriate members of the team. Even while 
this is being done, the family can take the first steps toward recovery. 

S T E P S  T  O  R E C O V E R  Y  

Getting back on schedule 

Anyone who has traveled overseas and suffered jet lag can immediately 
relate to the impact of disordered sleep patterns. Although a variety of 
remedies may be useful, the key to all of them is promptly to begin to set 
your body’s wake/sleep cycle on the appropriate schedule for the time 
zone you are in. Similarly, families can start children back on a regular 
schedule of getting up at an appropriate time in the morning (the same 
time as if they were going off to school normally). This should be accom
panied by a policy on lights, computers, televisions, video games, and so 
on that must be turned off at the appropriate time for a school night. Do 
not expect instant success. Inexperienced travelers often report two to three 
weeks of difficulty in adjusting to a new time zone. However, if you get 
up at the appropriate time in the morning, it becomes easier and easier 
to fall asleep at the appropriate time and sleep through the night. 

Increasing physical activity 

Even as the child is adjusting to getting up at the appropriate time each morn
ing, it is important to begin a program of gradually increasing physical 
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activity. For children in the rehabilitation center, this is done under the 
supervision of a physical therapist. For children being treated as outpa
tients, this may not be necessary if they are attending school. Children 
who are not attending school will need regularly scheduled physical 
therapy at least three days a week with parent-supervised physical ac
tivity on the other days. Too often families overreach in this initial physi
cal therapy. 

A child who has been incapacitated for a prolonged period will need 
to start exercising slowly. At first, three or four sessions of exercise last
ing only fifteen minutes each may be all the child is capable of in a given 
day. Significant muscular discomfort normally accompanies the resump
tion of activities in someone who has been disabled for a prolonged pe
riod. This discomfort may be treated with nonsteroidal anti-inflammatory 
drugs (NSAIDs), topical creams for sore muscles, and massage. The key 
to the success of this program is that it be continued despite the muscle 
soreness and related complaints. 

Physical and occupational therapy 

Physical and occupational therapy play a vital role in the care of children 
with severe fibromyalgia. Just as children severely injured by a truck 
would never be expected to recover without physical therapy, a child 
with severe fibromyalgia should not be expected to do it on his or her 
own, either. The key is finding a therapist who understands that the in
jury in fibromyalgia is every bit as real as the injury to the child who was 
hit by a truck. The program of slowly increasing physical activities to 
improve strength and endurance must be tailored to the disability level 
of the child. However, it must have the ultimate goal of complete recov
ery. If a truck had hit the child, everyone would understand that com
plete recovery might require months of therapy and that even a year 
later the child might not be fully recovered. Fibromyalgia is no different. 

Psychological and emotional support 

During the initial weeks of establishing a program of normal wake/sleep 
hours and exercise, it is normal for the child to increase his or her complaints and 
the parents to become discouraged. Psychological and emotional support from 
the family and the psychologist treating the child is critical at this point. 
Antidepressant medications may be necessary for some children during this 
stage. Over a period of three months it should be possible to gradually in
crease the level of physical activity to the point where the child feels capable 
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of returning to school. In a rehabilitation setting, this corresponds to three or 
more thirty-minute periods of sustained exercise each day. 

It is normal for children to experience significant discomfort and resist 
the program of rehabilitation at several key points in time. Despite the 
best of intentions, at the beginning they will experience difficulty adjust
ing their sleep schedule and resuming physical activity. There is frequently 
another period of difficulty and resistance six to eight weeks into the pro
gram. At this point, children frequently decide, “This is not working and 
I’m tired of it.” Just as we would never allow a child to give up on recovering 
after being hit by a truck, we cannot let these children give up on recovering, 
either. These periods of stress and frustration are a normal part of every 
recovery. Parents and even the children should be told to expect these pe
riods in advance of their occurrence. Continuing physical, emotional, and 
psychological support is key to working through these episodes. 

The major long-term disability associated with fibromyalgia results 
from the loss of strength and endurance and the accompanying loss of 
self-confidence and self-esteem that these children suffer. If a child was 
hit by a truck and had bad dreams or was afraid to return to school, no 
one would be embarrassed to ask for psychological help. Unfortunately, 
because we do not understand what happened to them, children with 
fibromyalgia often do not get the sympathetic support given to children 
with obvious injuries. From a psychological point of view, this makes 
the situation much worse for children with fibromyalgia. A sympathetic 
family, a sympathetic physician, and a sympathetic psychologist or psy
chiatrist are all very important. 

Just as we would force a child who had an obvious physical injury to 
do the work necessary to recover, we must push the child with fibro
myalgia to recover. Psychological support is critical for both the child 
and the family when the inevitable resistance occurs. There is no magic 
pill or diet. The physical and emotional pain of going a little bit farther 
every day and trying a little bit harder every day is often best dealt with 
by solid emotional support. A psychologist or psychiatrist can play a 
vital role in helping the child and family to deal with these issues. 

Expect a relapse 

Some children will relapse within four to six weeks of returning to school 
and having a full, normal schedule. The rehabilitation team routinely 
anticipates this setback. Children are so anxious to succeed that they of
ten push themselves beyond their limits during their first days back. 
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Depending on the situation, the rehabilitation team may choose initially 
to have the child restart school on a part-time basis in order to avoid this 
problem. This is a decision that should be made by the entire team work
ing together. 

Periodic relapse or fear of relapse in association with viral infections 
and other stresses may occur. The key to successful management of these 
episodes is for the child and family to pull together and keep things on 
track. While it may be necessary to spend twenty-four to forty-eight hours 
in bed with “the flu,” it is essential that children with a history of 
fibromyalgia promptly get themselves back on their feet and resume 
normal activity. The attitude of the rehabilitation team and family must 
be one of steady reassurance and support for the child. 

Equally important in the care of children with fibromyalgia is recog
nition of the needs of the other family members (see Chapter 26). Chil
dren who are recovering from a severe illness are placed under significant 
additional stress when the stress of their illness is visibly upsetting other 
family members. Given the difficult nature of the gradual recovery pro
cess following any major injury, this additional stress may cause a sig
nificant psychological setback. This is why it is important that the entire 
family, including parents and siblings, be involved in the educational 
activities and psychological counseling that are part of the rehabilitation 
process. Too often other family members view the sensitivity of the child 
with fibromyalgia as manipulative behavior. These complex dynamics 
can be properly dealt with only if the entire family is willing to partici
pate in the process. 

Treatment in the home 

Children with mild cases of fibromyalgia often do not require hospital
ization. Their treatment should be based on the same principles as de
scribed above. It may be slower and more difficult because it is harder to 
provide a consistent wake and sleep schedule and physical therapy in 
the home environment. The key to success is willing participation by all 
family members. Everyone needs to help the affected child to recover. 
Often the school district has nurses and psychologists who can coordi
nate their efforts with the treating physician. Central to all of this is edu
cation of those caring for the child. Physicians, nurses, teachers, or others 
who convey a negative attitude toward children with fibromyalgia need 
to be properly educated. 
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Episodes of resentment and resistance are just as likely for children 
being treated at home as those treated in the hospital. Parents must be 
properly instructed both to expect these episodes and to deal with them 
in an understanding manner. However, understanding does not mean 
giving in. The program of exercises and activities necessary to regain 
strength and confidence can succeed only if it is carried out. Families 
that find themselves unable to handle the ups and downs of managing a 
child with fibromyalgia at home will need to consider inpatient therapy. 
With appropriate support from the physician and other care providers, 
most families can succeed. 

Medical treatment 

Medications are a key component of therapy for adults with fibromyalgia. 
They are less important in children. However, NSAIDs, including 
tramadol, may be helpful in controlling the aches and pains associated 
with activity. Amitriptyline is an antidepressant that has been found to 
have beneficial effects for children and adults with fibromyalgia. While 
some of the benefit may be from the antidepressant effect, amitriptyline 
appears to have additional effects that help fibromyalgia sufferers. Chil
dren who are greatly troubled by muscle spasm often benefit from the 
addition of cyclobenzaprine or a similar agent (all of these drugs are 
discussed in Chapter 22). 

What I have described in this chapter is not a cure for fibromyalgia. 
None exists. Nor is there a cure for having been hit by a truck. Our goal 
must be to help children overcome the symptoms of fibromyalgia and 
regain useful lives. Children with fibromyalgia must be educated to un
derstand their illness and how to cope with it. With the benefit of this 
knowledge, they can deal with recurrent symptoms that might occur and 
continue their lives in a normal fashion. 

P R O G N O S I S  

The prognosis for children with fibromyalgia or chronic fatigue syndrome 
who get proper care is excellent. However, just as a child left to languish 
in bed after an injury would do poorly, so will a child with these ill
nesses. There is no reason that a child with fibromyalgia or chronic fa
tigue syndrome should not be able to be rehabilitated and to resume a 
fully productive life. 
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20
Reflex Sympathet ic

Dystrophy,
Ref lex Neurovascular

Dystrophy,  and
Complex Regional
Pain Syndromes

Fourteen-year-old Cindy was the ultimate figure skater. Her parents
had met while skating in college. Briefly after college, her father had
skated professionally, but shortly after graduating from college her
mother stopped skating so they could start a family. Cindy’s father was
now a successful businessman, and Cindy’s mother stayed home to
promote Cindy’s development as a figure skater. Cindy had been skat-
ing for as long as she could remember. But for the past six months
Cindy had been unable to skate because of ankle pain. There was no
doubt about how Cindy’s ankle was injured. Hundreds of spectators
witnessed her fall at the regional skating championships. X rays did
not show a fracture but her orthopedist immediately placed her foot in
a cast to rest the ankle and make sure it healed properly.

After three weeks of complete rest, the orthopedist expected Cindy
to require only a few days of physical therapy before resuming full
normal activity. However, when the cast was removed, Cindy contin-
ued to complain of pain and was unable to bear weight on her foot.
Over the last few months every study has been performed to evaluate
the ankle and find out why Cindy cannot walk or skate on it. Her
blood work is normal, the MRI is normal, and X rays show only some
mild osteoporosis (loss of bone density). Her bone scan shows patchy
uptake that does not suggest a specific diagnosis. Since it has been six
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months from the time of her injury, Cindy’s parents and the orthope
dist are pulling their hair out. 

Cindy’s foot and ankle are steadily getting worse. The entire foot is 
purplish in color and cool to the touch. Cindy cannot put a shoe or 
sock on her foot and often complains that even the weight of a sheet 
on her foot causes severe pain. Figure skating and Cindy’s entire fu
ture have been put on hold. How can she go on to become a profes
sional figure skater and fulfill her dreams? Her parents are willing to 
try anything. 

Reflex sympathetic dystrophy (RSD), reflex neurovascular dystrophy, and 
complex regional pain syndrome are all various names for the same con
dition. It is a cause of great frustration for parents and physicians, and it 
is far more common than you might think. RSD can involve the foot or 
hand. It rarely occurs in children under the age of ten, but may occur at 
any age thereafter. Because there is virtually always a well-documented 
history of injury, families and physicians are often distraught over their 
inability to fix the problem. The child who has suffered the injury is in
variably described as “my best child,” “the hardest worker,” “truly dedi
cated,” and so on. 

The key to understanding RSD is to recognize that the problem is no longer a 
simple physical injury. Children with RSD are overachievers who have been 
put under too much pressure to perform. At first, parents often refuse to 
believe this. Like Cindy’s parents, they know their child loves the activi
ties she is involved in. The parents are sure they are not driving the child; 
the child is driving him- or herself to achieve. Any suggestion that there 
may be a psychological aspect to the problem is immediately rejected. 

Frank was a twelve-year-old boy who loved to play tennis. He was 
referred to me because of pain in his hands with no obvious explana
tion. Could this be arthritis? The orthopedist had given up and the 
pediatrician knew that some recurrent athletic injuries were in fact 
arthritis. What did I think? On the first visit I took a detailed history 
from Frank and his mother. Frank’s pain was only with activities. He 
did not complain of stiffness or pain at any other time. In fact, he 
could type and play computer games without difficulty. But he could 
not play tennis. Prior to seeing me Frank had had extensive X rays but 
no blood tests. I performed all the appropriate blood tests for arthritis, 
Lyme disease, and less common conditions and gave Frank a brief 
trial of nonsteroidal anti-inflammatory drugs (NSAIDs). 
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When Frank returned two weeks later, the blood tests were all nor
mal, but there was no improvement. He still had to put the tennis racquet 
down as soon as he started to play. As I was questioning Frank, he and 
his mother began to argue. As I listened quietly they agreed to settle 
their argument “on the tennis court.” It took only a few probing ques
tions to determine that everyone in Frank’s family was a big tennis player. 
Their usual way of settling disagreements was to play a tennis match. 
Winner of the tennis match was winner of the argument. Except, be
cause of his hand pains, Frank could not play. With a little luck and 
careful questioning, the answer was obvious. After a few visits to the 
psychologist by Frank and his family to discuss normal adolescent is
sues related to growing up, Frank’s hand pain disappeared. 

Frank did not have RSD, according to the official definition. With some 
insight everyone could understand that the problem was a need for the 
family to discuss issues honestly, not solve disagreements by getting on 
the court. Frank was not yet old enough to defeat his parents at tennis. His 
hand pain saved him from the continued humiliation of losing every time. 

It took many months before Cindy’s family would agree to psycho
logical intervention. When they finally did agree to seek help, Cindy’s 
symptoms began to slowly disappear. Over a further six months of physi
cal and psychological therapy, Cindy recovered completely. She did not 
go on to become a professional figure skater. One of the first things the 
psychologist discovered was that Cindy had dreams of being a fashion 
designer, not a figure skater. However, when all was said and done, the 
whole family could enjoy skating and everyone ultimately accepted that 
Cindy needed to grow up to be what Cindy wanted to be, not what her 
parents wanted her to be. 

Extensive experience with children with RSD has allowed physicians 
to understand that it is invariably a “cry for help.” The problem may be 
as obvious as Frank’s or much more complex. The key to solving the 
problem is for everyone involved to realize after careful investigation 
that it is not simply a physical injury. Once this is done, the child and 
family can concentrate on solving the related issues and working with 
their physicians and psychologists to fully resolve the problem. Physical 
therapy is often still necessary because of the long period of disuse. 

The first step in treating a child with RSD is to make sure the diagnosis is 
correct. As much as I have seen physicians fail to make this diagnosis, I 
have had children with undiagnosed arthritis referred as having RSD. 
The blood work is usually normal. In long-standing cases, X rays may 
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show some mild osteoporosis due to disuse. An MRI may show some 
patchy marrow edema, and the bone scan may show increased uptake, 
decreased uptake, or patchy increased and decreased uptake. 

On physical exam, the involved hand or foot is often markedly discol
ored. It may feel warm to the touch, but far more often it is cold. The 
child is often very tense when you examine the involved limb and may 
cry out with pain. However, it is often possible to distract or calmly to 
reassure the child and proceed to examine the limb fully. Often a child 
will cry out when I first take an involved foot in my hand, but then calm 
quickly as I rub the foot gently and continue to talk to him or her about a 
favorite activity. Most often, this will not work if there is a fracture, infec
tion, tumor, or other significant injury. 

Making the diagnosis of RSD is usually far easier than explaining the 
diagnosis to the family and getting them to accept the diagnosis. Af
fected children are almost invariably overachievers who are very anx
ious to please their parents. In many cases, the combination of an 
abnormal bone scan and the obvious initial injury make it very difficult 
for the parents to accept the idea that there is a psychological issue. 

RSD is a true somatization disorder. This means that the child really 
feels the pain, and the pain is real. The child is not making up a complaint of 
pain to manipulate the parents. Since the child is in pain and the injured 
extremity is discolored, parents ask, “How can this be psychological?” It 
takes a lot of explaining to make the family realize that you do not think 
this is something the child is making up. RSD is not a voluntary illness. 
The children do not think to themselves, “If I say my foot hurts, I will not 
have to skate any more.” Whatever goes on in somatization disorders hap-
pens at a subconscious level that the child is no more aware of than the parents. 

T R E A  T M E N T  

Once the diagnosis has been correctly made, physical therapy and psy
chological therapy become equally important. Physical therapy should 
concentrate on desensitization. The key is to persistently massage the 
tender extremity and gradually reassure the child that it is safe to put on 
a sock, to walk on the foot, or to use the hand. This is a process that may 
require weeks to months to accomplish. It should be accompanied by 
ongoing family psychological therapy to help the family and child un
derstand the origins of the problem. (I have seen families refuse the 



256 The Rheumatic Diseases and Related Conditions 

psychological aspects of care and insist on only physical therapy. Al
though physical therapy may help even in the absence of psychological 
therapy, it fails to address the fact that this illness is a cry for help. In 
several cases, children whose parents refused psychological interven
tion when I diagnosed RSD recovered from their “injuries” but ultimately 
required psychiatric hospitalization.) 

M E D I C A L  T R E A  T M E N T  

Parents of children with RSD should be aware that pain specialists often 
believe that drug therapy is appropriate for these children. Corticoster
oids, regional sympathetic blocks, and narcotic analgesics all may pro
vide temporary relief but fail to address the primary underlying problem. 
In several studies of large groups of children, it has been shown that the 
long-term outcome is far better for children treated with physical and 
psychological therapy than for children treated with medications and 
injections. 



21

Osteoporosis  and 


Osteopenia 


Charlotte was twenty-one years old when I first met her. She had been 
cared for by another rheumatologist for many years, but was referred to 
my hospital because of her need for joint replacement surgery. She was 
diagnosed with juvenile arthritis at the age of twelve years and treated 
with corticosteroids when her disease did not respond to NSAIDs. She 
felt much better with the corticosteroids and was able to attend school 
and go on to college. During the college years, Charlotte was away 
from home and managed her own medications. Although she was offi
cially on a low dose of corticosteroids, Charlotte freely admitted that 
when she felt stiff or sore she would take extra. Charlotte completed 
college with honors and planned to go on to graduate school. However, 
she had fallen and broken her hip. X rays revealed that the hip had 
broken because her bones were so weak. Further evaluation revealed 
that she had weak bones throughout her body. Over the next few years 
she suffered multiple fractures with even the slightest injury. She con
tinues with multiple operations, and because of her many problems she 
has never been able to attend graduate school. 

Osteoporosis and osteopenia are conditions involving decreased bone mass 
and hence a decrease in the strength of the bones with an increased risk of 
fractures. A person has osteopenia if their bone mass is more than one 
standard deviation below the normal level and osteoporosis if their bone 
mass is more than two and a half standard deviations below the normal 
level. These definitions have been difficult to apply to children because 
the normal levels have not been well defined for children of different ages 
and races. However, precise medical definitions are not what parents should 
be concerned about. What it is important for parents to understand is that 
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children who do not get enough calcium in their diet, children with 
chronic arthritis, children who take corticosteroids or certain other drugs 
(especially diuretics such as furosemide), and children with a variety of 
hormonal disorders are all at risk of decreased bone mass and easily bro
ken bones. 

Decreased bone mass in children is particularly disturbing because 
bone mass is normally increasing during childhood and then begins to 
decrease during adult life. If a child never reaches his or her expected 
peak bone mass level as a young adult, the risk of having significant 
problems later in life, as everyone’s bone mass normally decreases, is 
much greater than normal. For parents, the first concern about osteoporo
sis or osteopenia may come when the doctor prescribes a medicine that 
is known to cause problems or when a doctor makes a casual comment 
when looking at the child’s X rays. Sometimes the osteoporosis is not 
noticed until the child complains of back pain due to vertebral fractures 
that are the result of osteoporosis. 

If your child is taking anticonvulsants (medicines for seizures), diuretics 
(medicine to help kidney function), or corticosteroids, you should be concerned 
about their effects on the child’s bones. Children receiving drugs that are 
known to cause osteoporosis should be monitored carefully. If a child is 
discovered to have osteoporosis or osteopenia and is not known to have 
arthritis or be taking medicines that cause the problem, he or she should 
be carefully evaluated by an endocrinologist or other bone specialist to 
determine the cause. It is very rare for a child to have a low serum cal
cium level if he or she is consuming a normal diet. Most children with 
osteoporosis have normal serum calcium levels. Young female athletes who 
train extensively while eating poorly are at particular risk for osteoporosis and 
stress fractures. Teenagers should be specifically counseled that both al
cohol and smoking increase the risk of osteoporosis. 

Osteoporosis is best diagnosed and evaluated by physicians who are 
experienced in dealing with these problems. These may be orthopedists, 
endocrinologists, rheumatologists, or metabolic disease specialists. Al
though there are laboratory tests to help determine why a child has os
teoporosis, there are no laboratory tests that are regularly useful in detecting 
the problem. While osteoporosis may be suspected on the basis of routine 
X rays, bone density studies should be done to confirm the diagnosis 
using DEXA (dual energy X-ray absorptiometry) or a similar technique. 
It is important to use a method of measuring bone density that will pro
vide quantitative results so that changes in bone density can be followed 
over time. 
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C O M P L I C A  T I O N S  

The major complications of osteoporosis are fractures. These may be stress 
fractures in the limbs of athletes or vertebral fractures in children with 
chronic disease. Stress fractures become evident as pain at the site of the 
fracture. Vertebral fractures cause severe back pain. Occasionally, chil
dren are recognized to have osteoporosis only when they fracture an 
arm or leg after a minor fall. Because childhood is a time when bone 
mass is normally increasing, the most important complications of child
hood osteoporosis may not occur until many years later. Everyone starts 
to lose bone mass gradually shortly before the age of thirty. Even if the 
loss of bone mass occurs at a normal rate, a person starting with a low 
bone mass because of childhood osteoporosis will reach a critical level 
much sooner than a normal individual. 

For children with an underlying rheumatic disease, the key to the pre
vention of osteoporosis is control of the inflammatory process. However, 
while corticosteroids are effective anti-inflammatory agents, they pro
mote osteoporosis. Their use should be restricted, but you do not want 
to risk serious damage from uncontrolled rheumatic disease because of 
the future risk of osteoporosis due to corticosteroids. If a child or young 
adult requires corticosteroids, it is very important that he or she understands the 
importance of not taking extra when he or she feels bad. The doctor may feel 
the need to increase the dose to improve disease control, but the doctor 
is also well aware of the need to reduce the dose as soon as possible. At 
one time it was thought that deflazacort might cause less bone loss than 
other corticosteroids, but this turned out not to be true when the dose 
was adjusted for equal anti-inflammatory effect. 

M E D I C A L  T R E A  T M E N T  

The most important element of treatment for childhood osteoporosis is prevention. 
Adequate calcium intake should be assured for every child. If extra cal
cium is given, it must be accompanied by vitamin D. While parents should 
assure that their children have adequate calcium and vitamin D in their 
diet, they must also avoid giving excessive amounts. Excessive vitamin D 
consumption is dangerous and can be fatal. Excessive intake of calcium should 
be avoided because it often causes constipation and stomach upset. This is 
not a situation where some is good so more must be better. 
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Attention to diet and appropriate supplementation should be adequate 
treatment for children with mild osteopenia. Children with fractures or 
DEXA-documented osteoporosis may require more aggressive therapy. 
However, appropriate treatment for children with osteoporosis remains 
controversial. Bisphosphorates such as Alendronate and other drugs used 
in adults may be required. They have been proven to reverse osteoporo
sis to some extent in children. However, their long-term safety for use in 
childhood is not established. Bisphosphonates are stored in the bones 
for many years. We do not know whether taking bisphosphonates ear
lier in life will cause problems for a woman if she becomes pregnant; this 
has limited our ability to use these drugs. 

Calcitonin is an alternative therapy that deserves serious consider
ation. Calcitonin is a hormone that is normally made by the body to pro
mote bone formation. Calcitonin isolated from fish is now available for 
prescription use. However, calcitonin is expensive and difficult to ad
minister to children. 

As noted above, the real key to successful treatment of osteoporosis is 
prevention. Monitoring the child’s diet, avoiding smoking and alcohol 
ingestion, and whenever possible avoiding drugs that cause osteoporo
sis are easily taken steps that should minimize the frequency of osteoporo
sis in childhood. In contrast, all of the drug regimens used to treat 
osteoporosis are of uncertain benefit if the cause of the osteoporosis has 
not been addressed. 

P R O G N O S I S  

The prognosis for a child with osteopenia is very good. Identification of 
any underlying problem, correction of the diet, and appropriate medical 
therapy should lead to improvement. The prognosis for children with 
osteoporosis is more guarded. Parents of children with osteoporosis must 
consider whether the children should be treated with bisphosphonates. 
At the time of this writing, the long term safety of bisphosphonates in 
children is unproven. There are also no clear data regarding their effect 
on future pregnancies. However, they have been shown to result in im
proved bone density. Children with severe osteoporosis should be re
ferred to large centers with experienced staff where they may be offered 
the best possible therapy. 
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Medicat ions and 

Immunizat ions 


Many books on health-related subjects start off with a long section on 
medications and how they work. The authors put the most important 
things, such as how and when to take your medication, monitoring, side 
effects, and when not to take your medications, at the end of the chapter. 
But many people never read to the end. They find the medicine they are 
interested in and skip everything else. I want you to understand why your 
child should take medicine (if they should) and how to be sure your child 
gets the best results. So I’ve begun this chapter with the information that most 
authors put at the end. Do not skip it. Understanding your medications and tak-
ing them appropriately are vitally important in getting the best outcome. 

I do not discuss every possible medication in this chapter. I discuss 
the medications I commonly use. There are many choices and many in
dividual styles. If your physician has recommended a medication not 
covered in this chapter, ask him or her for more information. At the right 
time and in the right place, there are a number of medications that I use 
that are not covered here. The omission of a medicine indicates only that 
it isn’t something I use routinely or that I don’t think of it as a rheumatic 
disease drug (e.g., I don’t discuss antibiotics here). 

G E N E R A L  C O N C E P T S  

The physician strode confidently into the room and offered the child a 
cup of liquid to relieve his distress. “But wait,” cried the parents, “does 
that have any possible side effects?” The physician paused thought
fully for a minute and then began. “Well, if taken in excess, this can 
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cause problems for anyone with heart or kidney disease. It may dra
matically worsen both heart failure and kidney failure. It can cause 
problems with both nocturia and urinary urgency and frequency. If 
taken too rapidly, it may cause nausea. If too much is ingested and the 
body becomes overloaded, it may cause seizures. Excessive use is 
often associated with a bloated feeling, weight gain, and swollen feet. 
It should not be left on the skin for a prolonged period or it may result 
in maceration and skin breakdown. Further, you should always be 
careful where it comes from, because some sources are contaminated 
with bacteria or viruses capable of causing severe infections.” With 
that the parents immediately jumped up and discarded the cup of water 
the doctor had brought because the child was thirsty. 

No one likes to have to take his or her medicine and no one wants to take 
even the slightest risk of getting a side effect. Even most children who 
start off willing and excited about medications will become bored with 
taking them over time. Furthermore, most parents are not happy to give 
their children chronic medication. There is nothing wrong with feeling 
like you do not want to do it. But children who do take their medicine rou-
tinely are the ones who get the best results, and that is what we want. The most 
important reason for writing this book is the realization that children often do 
poorly because their parents do not do what they are supposed to. This is because 
the parents do not understand why the doctors are telling them to do things (see 
Fig. 22). 

The key to getting the best results for your child is to select a physi
cian you trust and then to follow his or her instructions. The doctor will 
tell you about possible side effects of medications and will monitor your 
child appropriately. This seems very simple, but there are two major 
sources of trouble. The first group of parents never wants to give the 
child medication but wants the problem to go away. If only I could work 
miracles. The second group realizes that their child is much better off 
when he or she takes the medicine, but they do not want to get the blood 
tests and come to the physician to be monitored. 

Remember: Most medications for arthritis require a doctor’s prescrip
tion. You cannot just go in and buy them. That means the doctor who 
prescribes the medication is taking responsibility for making sure that 
you are using the medicine properly and are being monitored. If you do 
not keep your appointments and you do not get the blood tests done, the 
physician cannot do his or her job. There is nothing more ironic to a 
physician than when the same parents who were very concerned about 
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F I G  22.  Children who received treatment were able to continue functioning 
much longer after the children who did not receive treatment were signifi-
cantly disabled, even though members of the treated group felt they never 
really “got better.” 

side effects are the ones who keep forgetting to get the appropriate moni
toring tests done. 

When to withhold your child’s medication. This is a subject that is 
frequently overlooked. If your child is sick with the flu or a virus and not 
keeping anything down, you do not want to give him or her nonsteroi
dal anti-inflammatory drugs (NSAIDs) or immunosuppressive medica
tions. The only arthritis medication that is vital to take even when one 
feels sick is corticosteroids (see below). All the other medications should 
be avoided and you should call the doctor for instructions. Children who 
are not keeping anything down are at risk of getting dehydrated. They 
also are at risk of Reye’s syndrome. 

Reye’s syndrome usually follows a viral infection with symptoms of 
nausea, vomiting, and sleepiness. This is an unusual condition of uncer
tain cause. What is clear is that aspirin and other drugs, including NSAIDs, 
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may aggravate the condition. Untreated, it can produce multiple com
plications that may be life-threatening. NSAIDs should not be given to a 
child with nausea and vomiting who is at risk of becoming dehydrated. 
This includes aspirin and ibuprofen-containing products (e.g., Motrin 
and Advil). 

It is also important not to give your child the medication if something 
goes wrong every time he or she takes it. If something unexpected is 
happening, it may be a side effect. The proper step is to stop giving the 
medication and call the doctor. If you keep giving the medication de
spite problems, you may make the whole situation worse. If you stop the 
medication because you think it’s causing a side effect or not helping, but do not 
tell the doctor, how is the doctor going to help you? I always tell my patients 
that no medicine has ever been discovered that is the right medicine for 
every patient every time. If the one I’m giving you does not work for 
you, call me and I’ll give you a different one. 

G E T T I N G  Y O U R  C H I L D  

T  O  T  A K E  T H E  M E D I C A  T I O N  

Getting your child to take his or her medication depends a lot on the age 
of the child. For babies, all you can do with pills is mash them up and 
hide them in applesauce or another favorite food and make sure it goes 
down. Liquid medications can often be put in with formula. A compound
ing pharmacist can make many medications that do not come in liquid 
form into liquids. You may have to ask around to find one, and your 
insurance company may not always pay the cost, but it may be worth
while just to avoid the aggravation. Each medication is different, so check 
with your doctor. 

For little children, it’s best to make taking medication a positive expe
rience. However, remember to keep the medication well out of reach. A 
small child who is rewarded for properly taking medication might take 
the whole bottle if he or she finds it. (Fortunately, the NSAIDs have a 
very good safety profile. You can take a lot without necessarily having 
bad effects, but do not take the chance!) Liquid medicines may be com
bined with something that the child likes (chocolate milk is popular). 

For small children, pills can sometimes be chewed or swallowed. Oth
erwise, they can be combined with foods that cover the texture and taste, 
such as chunky peanut butter. Smashed pills can also be put in the middle 
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of cookies such as Oreos. Some parents have found it useful to break 
pills into large pieces and slip them inside gelatinous candies (e.g., Gummi 
bears) that have been cut partially open with a sharp knife. 

Some pills are coated to make them easier to take or to delay their 
absorption. The pharmacist may be concerned if you tell him you are 
crushing the pill since this interferes with the coating. It’s true, but there 
may be no alternative. However, certain pills are designed to release a 
controlled amount of medicine over time. These should not be crushed. 
If you are going to crush a pill, make sure you have discussed this with 
the doctor first. In this age group, a compounding pharmacist can make 
a big difference by mixing the medication in liquid form and making the 
medicine a flavor the child likes. 

For children over the age of six, education is important. They should 
understand when and why they take their medication, at least in broad 
general terms. Children over the age of twelve can usually be trusted to 
take their own medication, but there are always exceptions and you should 
base your judgment of this on your knowledge of your own child. Even if 
your child is a responsible teenager, you might ask yourself when the last 
time you had to refill the prescription was and how many pills are in the 
bottle. I’ve had disasters occur when children who were doing well for 
several years decided they really did not need their medicine anymore. By 
the time they realized they did need it and their parents and I discovered 
they were not taking it, it was too late to fix all the damage. 

C H I L D R E N  W H O  F I G H T  

T  A K I N G  T H E I R  M E D I C A  T I O N  

There are a number of elements to consider in dealing with children who 
fight taking their medication. The easiest answer is to avoid getting into 
this situation. Finding a suitable compromise by making the medication 
into a liquid or offering ice cream, candy, and so on is usually preferable 
to an all-out battle. For children in the younger age groups, a reward sys
tem (or bribery) is often the easiest and most effective answer. As parents 
we all believe that we should not have to bribe our children to get them to 
do what they should be doing anyway. However, with over twenty-five 
years of experience in watching parents deal with their children, it’s be
come clear that whether it’s called a reward system or bribery, giving your 
children positive reinforcement for taking their medication works better 
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than anything else. If you are concerned about the cost, remember how 
much more disease-related problems or psychotherapy would cost you. 

If there are continuing problems in getting the child to take medica
tion, it is important to deal with them openly. As children grow up they 
become increasingly frustrated by their lack of control over what hap
pens to them. Often a struggle over taking medication is really a state
ment of, “I hate having my disease.” If everyone can sit down and discuss 
what’s going on, it may be possible to simply talk it out. If not, psycho
logical intervention may be required. Often a child who completely re
fuses to take medication will respond quickly to being placed in a hospital 
environment where nurses instead of parents administer the medication. 
Awareness that the medication is a symbol of the disease and may be
come a focus of normal parent-child conflicts may help everyone bring 
the situation to a quick resolution. 

W  H  A  T  I F  T H E  M E D I C I N E  

I S  N O T  W O R K I N G ?  

This question has no simple answer. It depends on the type of medica
tion and the disease. You might be taking the wrong medicine. Call your 
doctor. Make sure the name of the medication on the bottle is what it is supposed 
to be. Not every doctor writes clearly and not every pharmacist reads 
carefully. All medications have a trade name and a generic name. Your 
doctor might have called the medication by its trade name and it may be 
labeled with the generic name. But if you are unsure, check. Today the 
trade and generic names of drugs can be found on the Internet in just a 
few minutes. If you don’t have easy access to the Internet, take a few 
minutes to call your doctor’s office and have someone check that your 
child is taking the correct medication. 

If your child is taking the drug your physician recommended and it is 
not working, you might be expecting results too quickly. Some arthritis 
medicines do not make a big difference until they have been taken for 
several weeks. Other medicines may be very important, but instead of 
making the child feel better, they prevent him or her from getting worse. 
Be sure you talk to your doctor about your concerns. If you are not com
fortable talking with your doctor or his office staff, you need to find a 
doctor you can be comfortable talking with. 
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Generic medications are another area of concern. Not all generic medi
cations are equally effective. Some manufacturers make very good ge
nerics and save you money. Others, however, have less stringent quality 
controls. When you get a generic medicine from your pharmacist, you 
have to look carefully at the label to determine who made it. If you have 
been taking a generic made by one manufacturer without difficulty and 
then have problems, check to see whether the pharmacy gave you pills 
from another manufacturer. Even though the amount of drug in each pill 
may be the same, the coatings to prevent stomach problems, the ease 
with which the pill dissolves, and the filler material in the pill may all be 
entirely different. I have had patients suddenly get worse when they 
were changed to a generic. However, I also had a patient who suddenly 
“got worse” when careful investigation showed that he had been changed 
from the generic, to which he was accustomed, to the brand name pills. 

P R O P E R  M O N I T  O R I N G  

I am forced to begin this section with a disclaimer. There is what a doctor 
must do to comply with the minimal requirements and there is what I 
believe a doctor should do to get the best possible results. What I am 
discussing here is what I believe should be done to get the best possible 
results. It does not reflect everyone’s standard of practice. 

Medicines tend to have two types of side effects. There are idiosyn
cratic reactions in which the patient responds in an unusual way. This is 
similar to an allergic reaction but not usually a true allergy. Some people 
are just unusually sensitive to certain medicines. Other side effects of 
medicines are related to the amount of the medicine, in terms of both the 
amount taken each dose and the total amount taken over time. These 
side effects require different types of monitoring. 

For medicines such as NSAIDs, which are generally safe, I want chil
dren to be tested within two or three weeks of starting the medicine to 
look for any unusual reactions, six weeks after starting the medicine to 
look for any cumulative reactions, three months after starting the medi
cine, and then every three months thereafter. This is very conservative, 
careful monitoring, but as a result I have never had a serious medication 
side effect that did not resolve. There are many physicians who check 
much less frequently; usually there is no problem. 
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For medicines that are known to have an increased frequency or se
verity of side effects, such as methotrexate, I ask my patients to get their 
blood checked every week at the beginning, then every two weeks, and 
only when I am sure they are tolerating the medicine at full dose do I 
extend the frequency of blood tests to every month and eventually every 
three months. If parents add a new supplement to the child’s diet, I start 
the monitoring tests over again. Some of the supplements increase the 
risk of side effects. I recommend that children on supplements be monitored 
just as carefully as children on prescription medicines. There are numerous well-
documented cases of children who became ill from dietary supplements. 

W H Y  T  A K E  M E D I C I N E S  

I F  T H E Y  A R E  P O T E N T I A L L  Y  D A N G E R O U S ?  

Imagine you are sitting in the library reading a book when six firemen 
come running in with axes and a fire hose, their boots clanking. “You 
cannot come in here with that hose!” the librarian shouts indignantly. 
“You’re making too much noise, and my goodness, if you turn on that 
hose you’ll get water everywhere and damage the books! It will take 
forever to clean up the mess.” That’s all true, you think. But then the 
fireman points to the smoke coming out of a vent on the sidewall and 
says, “Lady, if we do not start using this hose and get that fire under 
control, very soon there will not be any library or books to worry about.” 

Medications do have side effects and their use must be carefully 
monitored. That’s why they are available only on prescription. How
ever, if the majority of children did not do well, and the benefits did 
not far outweigh the risks, no physician would be recommending them. 

Most medicines are not normally dangerous. Would you refuse to fly 
because you were told the pilot double-checked everything before he 
got on the plane? Pilots normally do that. Do you get off because the 
seats are equipped with seatbelts? It should reassure you that people are 
checking carefully and taking precautions, not make you more nervous. 
Careful people check everything not because they expect things to go 
wrong, but because they want to be sure that they do not. Even if you are 
only crossing the street, you are foolish to believe nothing could go wrong. 

Some parents still want to know why they should give their children 
medicine. It is important to realize that very severe things can go wrong 
if the medicine is not taken. No sensible physician prescribes a medica
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tion unless he or she believes the potential benefits outweigh the poten
tial risks. I often hear parents say, “It’s only a sore knee” or similar things. 
But it’s not. If children’s problems are interfering with their abilities to 
keep up with their friends and do normal things, it’s interfering with 
their concepts of who they are and their feelings of self-worth. Failure to 
take care of these problems may have disastrous consequences in both 
the short and long terms (see Fig. 22). 

W H Y  D O E S  M Y  C H I L D  H AV E  T  O  K E E P  T  A K I N G  

M E D I C A  T I O N  A N D  G O I N G  T  O  T H E  D O C T  O R  E V E N  

A F T E R  H E  O R  S H E  F E E L S  W E L L ?  

The old zookeeper smiled quietly to himself as he listened to the chil
dren talking. “Look at the big kitty cat, Mommy! Why do they keep 
him locked up in that cage? Can’t they let the big kitty cat out, Mommy? 
Why don’t they let us get closer? I want to pet him, Mommy!” The 
mother stopped to explain that the big kitty cat was a lion. A fierce 
animal that looked very calm and quiet when resting, but that could 
suddenly pounce on its prey with blinding speed and kill it merci
lessly. The children were unconvinced. “It just looks like a big kitty 
cat to me, Mommy.” 

There are many times as a physician that I feel just like that mother in 
the zoo. Sometimes it’s been several years since the child was brought to 
me with active disease that was causing serious problems. With the right 
medicines, hard work, and some good luck the child’s disease has been 
brought under control. Other times it’s just a few months after the dis
ease has come under control and I’m just beginning to be fully confident 
that things are going to go well. But the parents who never missed an 
appointment while their child was sick now don’t want to come back so 
often and don’t want to keep giving the medicine. Like the children above, 
they see only a big kitty cat in the cage. 

Many of the diseases I care for are chronic and recurrent. They can be 
controlled, but they can never be pronounced gone. When I have the dis
ease under control the parents and their children would like to forget about 
it. They have forgotten that without the cage, the big kitty cat could again 
become a ferocious lion without warning. If you think this seems like a 
silly story, let me assure you that I’ve seen children suffer permanent dam
age because their parents thought the problem was gone and stopped the 
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medicines. They stopped the medications because they ran out after for
getting to keep their appointments to have the blood work checked and 
the prescriptions renewed. After all, they did not see any problems, and 
they did not want to keep taking time off from work or dragging the child 
out of school to go to “unnecessary” doctors’ appointments. 

“ D I S E A S E - M O D I F Y I N G ”  D R U G S ?  

In every discussion of drugs for children with chronic rheumatic dis
ease, you will hear a discussion of disease-modifying versus nondisease
modifying drugs. Sometimes the disease-modifying drugs are referred 
to as DMARDs (disease-modifying antirheumatic drugs) or SAARDs 
(slow-acting antirheumatic drugs). This is a concept that requires fur
ther discussion. Ideally, there should be drugs that cure the rheumatic 
diseases. “Here, take these pills for ten days and the problem will be 
gone.” Unfortunately, those pills do not exist. Instead, we have pills such 
as the NSAIDs (see below) that reduce inflammation and both decrease 
pain and increase function. We also have drugs such as the gold shots 
we used to use that seemed to “cure” some people. However, gold shots 
took a long time to make a difference and often had to be continued for 
many years. 

With the development of newer drugs, there has been a lot of discus
sion about what constitutes a disease-modifying drug as opposed to what 
simply makes the patient feel better but does not fundamentally change 
the outcome of the disease. This is an important argument, but it has been 
misapplied and has caused a lot of trouble. The first thing to remember 
when dealing with children with arthritis is that we want the best possible 
outcome in terms of ability to function, not just day to day but in later 
adult life as well. If I decrease your pain and allow you to be more active 
and feel better about yourself, you will have a better outcome. 

Some people are concerned that they may be giving their child a drug 
that has possible side effects but is not disease-modifying. Why bother? 
If the drug is not going to cure my child’s disease, why can’t I just have 
him deal with the pain so he does not have to risk the side effects of 
medicine? 

Consider two construction workers who are working on a large 
project. I’ll have them both come over to the examining area. I’ll then 



273 Medications and Immunizations 

take a brick that weighs exactly ten pounds and hold it exactly six feet 
over each one’s right big toe—no shoes or socks. When I drop the 
brick on their toes they’ll both scream in pain and will not be able to 
walk. I have dropped the same brick from the same height on both 
workers. Worker 1 is told he’s a tough guy. He can rest or go home if 
he wants and come back when he feels he can work again—but he’s 
not to take medications of any kind. Worker 2 is given NSAIDs that 
reduce the pain and inflammation. The NSAIDs do not change the 
fact that I dropped a brick on his toe. He, too, is told he can rest or go 
home, and to come back when he feels he can work again. Who is 
likely to be back on the job first, earning money again first, feeling 
better about himself first, and the more productive? 

So taking NSAIDs may not change the fundamental nature of the 
disease, but it certainly will change the outcome by keeping the chil
dren in less pain, able to do more, and feeling better about them
selves. The NSAIDs may not be disease-modifying, but they certainly 
modify the functional outcome, and that’s what’s most important. 

For adults with rheumatoid arthritis there has been an extensive discus
sion of how to define “disease-modifying.” To concentrate on objective 
measurements, the original plan was to concentrate on observing the 
changes in the bones on X rays. Actively inflamed synovium will begin 
to make holes in the surrounding bones. These holes are called erosions 
and can be seen on X ray. So for the original studies, two groups of pa
tients on different medications were compared for the number of new 
erosions seen over a period of years. If patients on one drug developed 
fewer erosions, then the drug was disease-modifying. Most physicians 
now agree that this misses the point. What counts is whether you can go 
to work or school every day. That is determined more by how much pain 
and stiffness one has than by the number of erosions. However, it is im
portant to keep up the search for a drug that truly cures the disease. 

N O N S T E R O I D A L  A N T I - I N F L A M M A  T  O  R  Y  D R U G S  

Nonsteroidal anti-inflammatory drugs (NSAIDs) are the mainstay of 
therapy for most children with rheumatic disease. All of them interfere 
to varying degrees with the cyclooxygenase pathway. This pathway is 
responsible for the production of prostaglandins, which are important 
inflammatory mediators (chemicals that cause fever, pain, and irritation). 
By blocking the production of these inflammatory mediators, NSAIDs 
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serve to reduce the amount of pain, fever, and irritation that the child 
experiences. 

Most of the NSAIDs interfere with cyclooxygenase-1 (COX-1) and 
cyclooxygenase-2 (COX-2). A few primarily interfere with COX-2, and I 
discuss them separately below. Choosing the proper NSAID for a given 
child involves balancing convenience, cost, effectiveness, and probabil
ity of side effects. All of the NSAIDs can irritate the stomach, irritate the 
liver, interfere with kidney function, or result in a rash. However, all of 
them can be used safely with appropriate monitoring. 

Side effects of NSAIDs 

Allergic reactions can occur with any medications. Few children are al
lergic to NSAIDs, but if there is a history of allergy to aspirin or similar 
medications, one should be cautious. Some children who are allergic to 
aspirin are allergic to all NSAIDs, but others are not. You will need to 
work carefully with your doctor to evaluate this problem if it occurs. 

All NSAIDs may irritate the lining of the stomach. This may cause indi
gestion or loss of appetite. It is important to make sure the child takes 
the medicine on a full stomach. If the stomachaches are common or per
sistent, make sure your doctor is aware. He or she may choose to change 
the medication or add another medication to protect the stomach lining. 
Some children have developed ulcers while taking NSAIDs, but this is 
uncommon. Remember, if every NSAID causes a child to have stomach
aches, perhaps something else is going on. 

Bruising is a common side effect of all of the COX-1 NSAIDs. These 
drugs interfere with platelet stickiness and cause one to bleed or bruise 
more than one would otherwise. Frequent bruises over the shins are com
mon for children on NSAIDs, but if they are significant, the physician 
should do blood tests to make sure there is not another explanation. It is 
also important to stop the NSAIDs before any elective surgery where 
there is a high risk of bleeding. Consult the physician doing the surgery. 
It may be necessary to stop the NSAIDs two weeks in advance. 

Liver irritation may also occur with these medications. Most often the 
patient is not aware of the liver irritation, and it is detected only by blood 
work. With aspirin, liver irritation was very common and mild inflam
mation of the liver was tolerated. Given the variety of medications avail
able today, we are less tolerant of liver irritation, but minimal amounts 
are acceptable. 
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The NSAIDs also affect the kidneys. They usually interfere with the 
rate at which the kidneys filter the blood, or the glomerular filtration 
rate. This means that the child will hold more water in the body. This 
causes a few pounds of weight gain and may be reflected in a drop in the 
hemoglobin value and slight rise in the BUN level. These are normal 
effects of the medications. 

In some children using NSAIDs, the kidneys become irritated, result
ing in a condition called interstitial nephritis. This is a more serious 
condition that requires stopping the NSAID. It may have to be treated 
with steroids and could result in permanent damage. Routine urine tests 
are part of monitoring for side effects of NSAIDs in order to detect any 
signs of this problem. It may not occur until many months or years after 
starting the medication. This is why the monitoring must continue. 

An unusual skin rash called a pseudoporphyria reaction has been 
described in some children on NSAIDs. This skin rash appears when the 
child is out in the sun. At first, it just looks like a number of tiny blisters. 
However, the blisters leave a small scar when they heal. With continued 
medication and continued sun exposure, there will be more and more 
blisters and scars. The medication should be stopped and the sun avoided 
until the medicine is cleared from the body. This reaction has been no
ticed most often with naproxen, but that may be because so much 
naproxen is used. It has been reported with other NSAIDs, and all chil
dren on NSAIDs should be monitored for it. 

Behavioral problems in children taking chronic medication can result 
from many different causes. In general, the NSAIDs do not cause misbe
havior, changes in attitude, poor sleeping, difficulty studying, or similar 
side effects. However, very strong NSAIDs, such as indomethacin, are 
known to cause headaches, depression, and dizziness. If there is a sig
nificant behavioral problem in a child on an NSAID, I will observe at 
first and then stop or change the NSAID to see whether there is an im
provement in the problem. 

Other problems may occur. This list is not comprehensive. Almost 
anything can happen to someone and possibly be the result of an NSAID 
he or she was taking. In large studies to document the safety and efficacy 
of new medications, there are groups of patients taking placebo (sugar 
pills with no active ingredient). There are always patients taking the sugar 
pills who complain of headache, itching, sweating, constipation, diarrhea, 
difficulty concentrating, and so on. However, there are often a few more 
patients with these complaints in the group taking the real medication. If 
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you are concerned that your child may be experiencing a side effect of 
medication, be sure to discuss it with your doctor. 

Important things for parents to remember 

I have prescribed NSAIDs for thousands of children without ever seeing a 
side effect that did not go away when the drug was stopped. In twenty-
five years I have briefly stopped or changed the NSAIDs in many children 
with complaints of stomachache, but I have seen only three ulcers due to 
NSAIDs. I would never prescribe these drugs if I did not think the benefits 
far outweighed the risks. Nonetheless, I monitor very carefully with blood 
and urine tests (see the guidelines above). If a parent describes a change 
he or she thinks might be due to the NSAIDs and it continues, I always 
stop the NSAID to see whether it goes away, then carefully restart the 
NSAID to see whether it comes back. If it does come back, I stop the drug. 

As a physician I want to give children with arthritis the NSAID that 
makes them better with the least likelihood of side effects and the great
est convenience. The probability of side effects is different for each of the 
NSAIDs. If there were one NSAID that was more likely to make children 
better and less likely to cause side effects, all of the others would be dis
carded. Instead, doctors must start with the easy ones and carefully move 
on to the stronger ones if the response to the easy ones is inadequate. 
The list of side effects is essentially the same for all the NSAIDs; it is the 
probability of the side effects that changes. 

One of the most common problems is for children to be treated with 
only one NSAID and told there is no other choice. The physician may 
either stick with that NSAID, even though it is not working well, or rec
ommend jumping to a second-line drug without trying any other NSAID. 
Despite their similar mechanisms of action, all NSAIDs are not the same. 
I often use the analogy of ice cream. All ice cream is ice cream. However, 
there are many different flavors, and some people love chocolate but 
hate strawberry, or the reverse. Furthermore, there are many different 
brands of ice cream and the chocolate flavor of one brand does not really 
taste exactly the same as the chocolate flavor of another brand. Some of 
the NSAIDs are far more effective for certain types of arthritis. Failure to 
recognize the different types of juvenile arthritis (see Chapter 7) means 
that many doctors have failed to recognize that different NSAIDs are 
better for different types of diseases. 

Many physicians will not prescribe NSAIDs that have not been spe
cifically tested and approved by the Food and Drug Administration (FDA) 
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for use in childhood. However, the testing costs a lot of money and there 
are not that many children with arthritis. As a result, many excellent 
drugs have never been specifically approved for children. That does not 
mean that they cannot or should not be used by physicians who are ex
perienced with them, do appropriate monitoring (see above), and are 
comfortable with their use. In some cases, newer drugs have been shown 
to be more effective and safer, but some physicians continue to use the 
less effective and more toxic drugs in children because no one has spe
cifically told them the safer drug is approved for children. Changing to 
the appropriate NSAID can often make a dramatic difference for a child. 
However, it may take some trial and error. You cannot predict which 
NSAID will be most effective for a given child just by looking at him. 

In the paragraphs that follow I discuss the NSAIDs that are commonly 
used and the ones I prefer to use. This is not a complete list of all NSAIDs 
or of every NSAID I ever use. I have found a variety of NSAIDs that I am 
comfortable using in children and feel are effective. I have not tried them 
all, and the absence of an NSAID from this list simply means I do not use 
it often. A few, like aspirin, are included because other physicians com
monly use them, even though I rarely do. The FDA has not specifically 
approved all of these medications for use in children at this time. That 
means they cannot be advertised “for use by children”; however, it does 
not mean children cannot use them. 

Aspirin 

Aspirin was the original NSAID and was the mainstay of therapy when 
I began my career. Aspirin is a short name for acetylsalicylic acid (ASA). 
Salicylic acid is derived from plants and was a natural therapy in ancient 
times. In the eighteenth and nineteenth centuries, the active ingredient 
was isolated from the natural preparation. This allowed chemists to 
modify it to acetylsalicylic acid, which is the aspirin we use today. Aspi
rin is much easier on the stomach than salicylic acid was, but still not 
ideal. The main goal of pharmacists in developing all of the NSAIDs 
described below has been to increase the efficacy of the medication with
out increasing the toxicity of the medication. 

On a worldwide basis aspirin remains one of the most widely used 
treatments for children with arthritis. However, its use in the United States 
is limited by the ready availability of other medications that are more 
convenient, equally effective, and less likely to cause side effects. Disad
vantages of aspirin include the following. 
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• The dose needs to be given three or four times each day. 

• It is available only as pills. 

• Aspirin frequently upsets the stomach. 

Although aspirin is available without a prescription, regular use must 
be monitored, just like the use of prescription NSAIDs, to minimize the 
risk of severe and even life-threatening side effects. Aspirin has all of the 
side effects described for NSAIDs, and in many instances they occur more 
frequently with the use of aspirin than with the prescription NSAIDs. A 
variety of alternate forms of salicylate are available, including choline 
salicylate (which comes in liquid form), but these are infrequently used. 
The modern NSAIDs are more effective, more convenient, and less irri
tating to the stomach. An additional concern in the use of aspirin is that 
it has been linked to Reye’s syndrome (discussed above). 

Naproxen and ibuprofen: propionic acid derivatives 

Naproxen and ibuprofen are marketed under a variety of different names 
(Alleve, Naprosyn, Motrin, Advil, Nuprin, Buprofen, and more). Both 
are available in liquid form and are used extensively in the treatment of 
children with arthritis. Naproxen has an advantage in being given twice 
a day, while ibuprofen may need to be given as many as four times a day. 
Ibuprofen liquid and pills, and some forms of naproxen pills, are avail
able without a prescription. The reason ibuprofen liquid, but not naproxen 
liquid, is available without prescription, is unclear. Both of these drugs 
require monitoring, just like all the other NSAIDs, whether a doctor prescribes 
them or you buy them without a prescription. Other than stomach upset, 
side effects of these medications are relatively infrequent. However, all 
of the side effects listed in the section on NSAID side effects may occur. 
These NSAIDs are effective for true pauciarticular onset JA and helpful 
in many other conditions. For many children with more difficult forms 
of JA, more potent NSAIDs may be necessary. 

All of the following drugs require a prescription in the United States. 

Nabumetone 

Nabumetone (marketed as Relafen) is an NSAID that is useful for pedi
atric rheumatologists. It seems to be very effective for arthritis while rarely 
causing stomach irritation. It’s easy for parents because it has to be given 
only once each day. Although it does not come as a liquid, it will dissolve 
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in warm water without any apparent loss in efficacy. It can also be crushed. 
Since it has a long half-life (it stays in the body longer, which is why it 
needs to be given only once a day), it can easily be given after dinner for a 
peak effect the next morning, when it helps to reduce morning stiffness. 

Diclofenac and tolmetin sodium (phenyl acetic and heteroaryl acetic acids) 

Diclofenac and tolmetin sodium are marketed as Voltaren and Tolectin, 
respectively. They are effective for all onset types of JA and for spondylo
arthropathies. Many children who are not doing well enough on naproxen 
or ibuprofen dramatically improve when switched to diclofenac. How
ever, complaints of stomachache and increases in liver enzymes seem 
more common with these medications. Physicians prescribing them must 
monitor the children for these problems. In general, I prefer diclofenac 
to tolmetin because of fewer complaints of stomach irritation; also most 
preparations of diclofenac are enteric-coated (a special coating that slows 
the rate at which the pill dissolves so that most dissolves in the intes
tines) to protect the stomach. A compounding pharmacist can make 
diclofenac into a liquid for small children. The liquid cannot be enteric-
coated, but that does not seem to cause problems. 

Piroxicam (enolic acids) 

Piroxicam (marketed as Feldene) is an NSAID that is very effective for 
many older children with spondyloarthropathies and the related types of 
arthritis. It has a very long half-life and slowly builds up to an effective 
level in the body. Often it takes two or three weeks to start having an ef
fect. However, it is often very effective when other NSAIDs have not been 
sufficient. Gastrointestinal side effects and renal side effects may be more 
common with piroxicam than with other NSAIDs and do not always oc
cur at the beginning of therapy. All NSAIDs require continued monitor
ing. I have seen interstitial nephritis as a complication of piroxicam more 
often than other NSAIDs, but it can occur with any NSAID. 

Indomethacin (arylalkanoic acids, or indole acetic acids) 

Indomethacin (marketed as Indocin) is generally agreed to be the most 
potent of the routinely used NSAIDs. It is an excellent inhibitor of in
flammation. Indomethacin is also much more likely to cause side effects. 
In addition to the side effects listed for all NSAIDs, it is common for 
children on indomethacin to complain of headaches. However, many of 
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the children old enough to talk about it say that the trade-off in improved 
relief of arthritis is worthwhile. The headaches can be treated with ace
taminophen and do decrease over time. Some individuals become de
pressed when taking indomethacin, and the physician and family must 
watch out for this complication. In small children, it may cause inexpli
cable temper tantrums. Kidney and liver irritation are also well-recognized 
side effects. 

Because indomethacin is very effective and is available as a liquid it 
has a valuable role in the care of children with arthritis. In children with 
systemic onset arthritis, it may relieve fever and other symptoms when 
no other NSAID is effective. Indomethacin is also very effective for some 
children with spondyloarthropathies who have not responded to other 
NSAIDs. However, it requires careful monitoring. If you were to look at 
the chemical structures of the different classes of NSAIDs, you would 
notice diclofenac and nabumetone are more closely chemically related to 
indomethacin than most others. They are not as strong as indomethacin, 
but significant side effects occur far less often. 

Selective COX-2 inhibitors 

Over the last few years, there has been a tremendous increase in interest 
in the NSAIDs that are selective COX-2 inhibitors. Many of the side ef
fects of the NSAIDs are the result of their effects on COX-1. Drugs that 
affect only COX-2 should have fewer side effects as a result. In many 
ways this is true, but part of the efficacy of the normal NSAIDs comes 
from their effect on COX-1. I have had families whose children were do
ing very well on a regular NSAID come and request one of the selective 
COX-2 inhibitors after seeing all the advertisements. Frequently, the chil
dren have had increased problems with their arthritis when the medica
tion was changed. If your child is doing well on an unselective NSAID, 
there is no good reason to change to a selective COX-2 inhibitor. These 
medications do not seem to be as strong as many of the other NSAIDs. 
However, if the unselective NSAIDs are causing a lot of stomach irrita
tion, the selective COX-2 inhibitors may be a big improvement. It should 
be noted that it is not impossible for the selective COX-2 inhibitors to cause 
stomach irritation or ulcers. They just cause these problems much less frequently. 

Celecoxib (Celebrex). Celecoxib (marketed as Celebrex) is a useful 
selective COX-2 inhibitor that provides a good level of relief for some 
children. Celecoxib is available as capsules that can be opened. The pow
der can be mixed with a variety of foods if necessary, but you should 
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check with your physician and pharmacist before doing this. It has a 
reduced frequency of side effects, but this medication does contain sulfa 
and children who are allergic to sulfa drugs may be allergic to celecoxib. 

Rofecoxib (Vioxx). Rofecoxib (marketed as Vioxx) is the second widely 
available selective COX-2 inhibitor. It has two advantages in pediatric 
rheumatology. It comes in a liquid form as well as pills, and it does not 
contain sulfa. A number of my patients with sensitive stomachs have 
done well on this medication. 

Valdecoxib (Bextra). Valdecoxib (marketed as Bextra) is a newer se
lective COX-2 inhibitor. Some adolescent patients have found it effective 
when the others did not work adequately. However, it contains a sulfa-
moiety and could cause an allergic reaction in children who are allergic to sulfa 
drugs. It does not come in liquid form. 

For many people with mild arthritis, selective COX-2 inhibitors are 
adequate therapy. For children with more severe arthritis but who expe
rience repeated stomach irritation with NSAIDs, it may be best to com
bine a selective COX-2 inhibitor with a second-line medication that is 
not a COX-1 inhibitor. The key is having a knowledgeable physician who 
has experience using these medications in varying combinations. 

S U C R A L F  A  T E  ( C A R A F  A  T E )  

This drug is not an anti-inflammatory. Rather, it is a drug that was developed 
to minimize stomach irritation secondary to other medications. It is frequently 
added by rheumatologists if a child complains of stomach irritation with 
their NSAIDs. Sucralfate is a surface active agent. I always visualize the 
old TV ads for another product that talked about a protective coating ac
tion and showed the product spreading to cover the inside of the stom
ach. That product didn’t really do that, but sucralfate does. The drug 
coats the inside of the stomach but lets the medicine get absorbed into 
the body. It dramatically reduces irritation of the stomach. I’m not enough 
of a chemist to explain how that works, but it does. 

The key thing to remember about sucralfate is that it takes time for the 
medication to dissolve in the stomach and spread over the surface to 
provide its protective action. You should not swallow sucralfate and your 
other medicines together. The sucralfate should go down at least a half 
an hour in advance of the other medicines. If you take your medicines 
with meals, it is recommended that you take the sucralfate, eat your meal, 
then take your other medications. 
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Side effects of sucralfate are rare. A few people have been allergic to it. 
Others have complained of bloating or constipation. Some of my patients 
say it makes them feel full. It is available in liquid form for small children. 

S U L F  A S A L A Z I N E  ( A Z U L F I D I N E )  

Sulfasalazine is a drug that was developed in the 1930s, when there was 
still a strong consideration that rheumatoid arthritis was caused by an 
infection. A Swedish scientist chose to combine the salicylic acid from 
aspirin with sulfapyridine (one of the early antibiotics). When I began 
my career, this drug was used by gastroenterologists to treat children 
with inflammatory bowel disease but was considered ineffective for chil
dren with arthritis. I can still remember going to my mentor, Dr. Virgil 
Hanson, and asking about reports in the British literature that the drug 
was effective. He assured me that it did not work in his experience. 

In the mid-1970s we were just beginning to realize that many differ
ent diseases were being described as JRA. It turns out that sulfasalazine is 
very effective for spondyloarthropathies (enthesitis-associated arthritis), which 
are common in Northern European and Asian populations, but less ef
fective for other forms of arthritis in childhood. At that time, children 
with enthesitis-related arthritis were still diagnosed as having JRA. The 
British physicians were having good success using it on their Northern 
European population. However, in Los Angeles at that time very few of 
our patients were Northern European or Asian. As a result, sulfasalazine 
was rarely effective in Dr. Hanson’s experience. This illustrates why it is 
important to know exactly what condition you are talking about and not lump 
all children with arthritis together as JRA. 

Often children with enthesitis-related arthritis who have not responded 
to the other NSAIDs respond dramatically to this drug. The mechanism of 
action of sulfasalazine is unclear. In the body, the drug is broken down 
into the aspirin-like molecule and the antibiotic. However, neither alone 
seems to be as effective. Sulfasalazine can be used in addition to other 
NSAIDs, so it can be added to the regimen of a child who is not doing well 
enough without stopping the medications the child is already taking. 

The major disadvantage of sulfasalazine is that anyone who is allergic to 
sulfa drugs will be to be allergic to sulfasalazine. These allergies often take 
the form of skin rashes that can be quite dramatic. Other common side 
effects include liver irritation, stomach upset, and decreased white blood 
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cell count. Allergic reactions require stopping the drug; other problems 
might respond to changing the dose. Because of the allergic reactions, I 
usually start children on a small dose of sulfasalazine and monitor them 
carefully as I increase the dose. 

For children who have shown significant active arthritis that responded 
well to sulfasalazine, I will continue the drug for years. Although there is 
no hard data, I have had a number of children who did well for years, 
stopped sulfasalazine, and then had problems again within a few months. 
These problems ultimately came back under control with sulfasalazine, 
but the children had suffered that much more joint damage in the interim. 

Parents frequently ask me why they should use sulfasalazine if it often has 
side effects. The answer is that this drug is extremely effective for children who 
do not get the side effects. If a child does not have an allergic reaction to the 
drug, he or she can often tolerate it without difficulty for years (properly 
monitored). I have many patients who did not need to take potentially 
more toxic medications such as methotrexate because this drug was ef
fective for them. 

H Y D R O X Y C H L O R O Q U I N E  ( P L A Q U E N I L )  

Hydroxychloroquine is an interesting drug that has been widely used in 
the treatment of rheumatic diseases since the 1950s. It is a derivative of 
quinine, which was originally used to fight malaria (you will hear doc
tors refer to hydroxychloroquine as an “antimalarial”). Quinine was first 
reported to be beneficial for patients with rheumatic disease in the 1890s. 
Hydroxychloroquine is a derivative that has fewer side effects. The pre
cise mechanism of action of hydroxychloroquine remains unknown. The 
drug is very slow in its onset of action. You will not take one and feel 
better. Indeed, families often wonder whether their child just got better, 
rather than the improvement being the result of hydroxychloroquine. 
However, many controlled studies have shown that the group of patients 
receiving hydroxychloroquine did better than the group that did not. 

Hydroxychloroquine has been found to be helpful in children with 
most forms of arthritis, systemic lupus erythematosus, dermatomyosi
tis, and scleroderma in both its localized and systemic forms. It is prob
ably helpful for many other conditions as well. At one time, it was thought 
that hydroxychloroquine was uniquely effective for skin manifestations 
of dermatomyositis and SLE, but it is not clear that this is true. 
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One of the most interesting things about hydroxychloroquine is that evi
dence suggests that it truly is a “disease-modifying” drug. That means that 
it can change the long-term outcome of the disease (see discussion above). 
Hydroxychloroquine is probably the safest of all the medications that are 
thought to be “disease-modifying.” It is rarely associated with toxicity. 

Unfortunately, if you look hydroxychloroquine up in the reference books, 
there is a discussion of possible blindness. No parents in their right mind 
would give their child a drug that was likely to make the child blind. It is 
important to know that this warning comes from a period in the late 1960s 
and early 1970s when the wrong dosage was used. Once the dosage was 
corrected, this problem essentially disappeared. Your physician will rec
ommend an eye examination by an ophthalmologist before your child starts 
the drug and every six months while taking the drug. This is to check for 
any evidence of damage to the eye by the hydroxychloroquine. 

Checking the child’s eyes before starting the medication allows the 
physicians to detect any abnormality that might be present for another 
reason. If this was not noted before starting, and found while the child 
was taking hydroxychloroquine, it might be mistakenly thought to have 
come from the hydroxychloroquine. This would cause the physicians to 
stop the drug unnecessarily. In many years of prescribing hydroxychloro
quine, I have had a small number of patients where the ophthalmologist 
thought there might be an early problem. I stopped the medication. I 
have never had a child or parent notice any vision-related problem due 
to hydroxychloroquine. 

Since hydroxychloroquine appears to be safe and effective, but very 
slow-acting, children are often kept on it for years and years. Like all 
medications, hydroxychloroquine can be associated with a wide variety 
of minor complaints or abnormalities on blood tests and so needs to be 
monitored appropriately. Fortunately, these problems are very infrequent. 
Hydroxychloroquine is unique in that it is probably one of the worst-
tasting pills. The modern preparation is coated so that it can be swal
lowed without being tasted, but if you have to crush or break the pill for 
your child, it tastes terrible. A compounding pharmacist can provide it 
in liquid form and add ingredients to hide the taste. 

D O X Y C Y C L I N E  ( V I B R A M Y C I N )  

Doxycycline is marketed under a wide variety of trade names around 
the world. It is a tetracycline antibiotic that has received a lot of publicity 
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because it is used for Lyme disease. It is also useful for patients with 
arthritis. The use of doxycycline and related tetracyclines in children is restricted 
by the fact that tetracyclines permanently stain growing bones and teeth. Most 
physicians prefer not to use doxycycline before the age of twelve, though 
some physicians will use it earlier. 

The discovery that doxycycline is effective for arthritis generated a lot 
of publicity. The physicians who initially proposed the use of doxycycline 
thought that it was effective in treating certain infections that caused ar
thritis. Instead, it has been shown that doxycycline works by blocking a 
group of enzymes called metalloproteinases. This effect is independent of 
its effect as an antibiotic. Chemists were able to synthesize a derivative of 
doxycycline that did not work as an antibiotic but still reduced arthritis. 

In addition to staining teeth and bones in young children, doxycy
cline causes a number of children to complain of stomach upset and pho
tosensitivity (they sunburn easily). These complaints limit its use. It is 
also used in the treatment of acne in teenagers and in the treatment of 
Lyme disease. Some caution using doxycycline for acne is necessary, be
cause it has been associated with rare cases of drug-induced SLE. 

There are a number of good controlled studies indicating that doxy
cycline is an effective adjunctive (extra) agent for patients with arthritis, 
but the vast majority of teenagers I give it to discontinue it because of 
chronic stomachaches. Patients also must be warned that they may be 
very sensitive to sunburning (photosensitive) when taking doxycycline. 
They should always use sunblock and be careful when exposed to the 
sun for prolonged periods. Because it permanently stains developing bones 
and teeth, doxycycline should not be given to young children. 

I M M U N O S U P P R E S S I V E  D R U G S  

If a child with arthritis has failed to respond to NSAIDs, hydroxychloro
quine, and sulfasalazine, the family will have to consider immunosup
pressive medications or one of the newer biologics discussed below 
(although the biologics are classified separately, they are in fact immu
nosuppressive). Fortunately, the majority of children with arthri
tis do not require immunosuppressive drugs. However, children with 
more severe arthritis will do much better if they are appropriately treated 
and their disease is brought under good control. Stronger immunosup
pressive drugs are commonly used for children with illnesses such as 
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systemic lupus erythematosus, dermatomyositis, scleroderma, polyarteri
tis nodosa, and Wegener’s granulomatosis. 

There are several important considerations in the use of immunosup
pressive drugs for arthritis and related conditions. If you read about these 
drugs in books or elsewhere, you will discover they have all sorts of 
possible side effects. In the high dosages used for the treatment of chil
dren with cancer, these drugs have many major side effects. However, it 
is very important for parents to understand that although the drugs may 
be the same, in general, the dosage of the immunosuppressive drugs 
used in the treatment of children with arthritis is far lower. 

As you read through the sections that follow, keep in mind that your 
doctors are trying to get the best possible outcome for your child. I have 
been caring for children with rheumatic diseases for over twenty-five 
years. The majority of the poor outcomes I have seen were the result of 
families refusing aggressive therapy for severe disease. If your doctor is 
recommending aggressive therapy, it is because the doctor believes it is 
more likely that your child will suffer permanent injury from the disease 
than the medication. With careful monitoring, poor outcomes due to 
medication are extremely rare. If planes routinely crashed, no one would 
fly. Thousands of planes fly every day. That does not mean we can ig
nore plane crashes; it means we should only fly after due consideration 
and with airlines we have confidence in. 

Certain potential side effects have to be considered with every immu
nosuppressive medication. The two most important are the increased 
risk of infection and the possible increased risk of a malignancy (cancer) 
later in life. In all of the rheumatic diseases, the body is acting as if it is 
trying to control an infection. The inflammatory reactions that result in
volve the release of many damaging substances (cytokines and similar 
agents) that are intended to kill bacteria and viruses. In children with 
arthritis, the cells of the immune system are making and releasing these 
agents, and the joints and other tissues are being damaged. Immuno
suppressive drugs block the production of these damaging substances, 
thus preventing the damage to the joints and other tissues. 

Some immunosuppressive drugs (such as cyclosporine, tacrolimus, 
etanercept, infliximab, adalimumab, and thalidomide) work by directly 
blocking the messengers that stimulate production of the damaging sub
stances. Other immunosuppressive drugs work by interfering with DNA 
synthesis and killing cells that are trying to divide. In children with ar
thritis, most of the cells trying to divide at any given time are the ones 
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that are making the damaging substances. However, if a child on immu
nosuppressive drugs develops an infection, he or she does not have full 
use of these substances to fight off the infection. This is why careful moni
toring and experience are so important. 

In addition to preventing infections, the immune system is charged 
with monitoring the body for any cells that have reproduced themselves 
incorrectly (e.g., something goes wrong when the DNA is being copied). 
If the immune system finds a cell that is incorrectly made, it tries to de
stroy it. Some incorrectly made cells are the beginnings of cancer. Be
cause the immunosuppressive drugs weaken the immune system, it might 
be easier for some of these cells to escape detection and become cancer. 
Moreover, the drugs that interfere with DNA synthesis may fail to kill a 
cell but may instead cause it to develop incorrectly. 

So why would anybody ever take immunosuppressive drugs? Again, it’s a 
matter of carefully balancing everything and realizing that almost every 
plane lands safely. Physicians reserve these drugs for children whom 
they expect will do poorly if they are not aggressively treated. Every 
immunosuppressive drug increases the risk of infection. Every immu
nosuppressive drug increases the risk of having cancer later in life. Ev
ery immunosuppressive drug may interfere with the ability to have 
children. But at the dosages normally used for the treatment of children with 
arthritis, all of these problems are rare. Most often immunosuppressive drugs 
simply make you better. 

Prescribing medications is often like being the wise man in a mythical 
village. It is a wonderful place ruled by a good king. However, to keep 
evil at bay, the dragon must be fed fifty people each year. The king 
cannot make such a choice from his subjects. Instead, a hundred people 
are chosen by lot and assigned to stand in a house with no roof where 
the dragon comes to eat. The house has two rooms. One room has red 
walls and one room has blue walls. 

Since you are a wise man, some of the people who must stand in 
the house come to you and ask what to do. Experience has taught you 
that the dragon prefers to eat people in the red room. However, the 
dragon is nearsighted. Every year he eats forty people from the red 
room, but misses ten times and eats ten people in the blue room. Your 
advice is always to stand in the blue room. Every year there will be 
someone in the red room who lived and someone in the blue room 
who did not. There is no foolproof advice. But the blue room is clearly 
the better choice, even if the advice seeker ’s best friend survived in 
the red room the year before. 
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Methotrexate 

Methotrexate has significantly improved the outlook for many children 
with arthritis. Before methotrexate became widely used for arthritis in the 
1980s, children who did not respond to NSAIDs were treated with “gold 
shots” (see below). If you were allergic to the gold shots or had a toxic 
reaction, there were very few choices left. Methotrexate is now one of the 
mainstays for the treatment of children with significant arthritis. As noted 
above, much of what you may read about negative effects of methotrexate 
is related to the doses used in the treatment of children with cancer. The 
doses for cancer therapy are frequently ten times higher and in some cases 
hundreds of times higher than the doses used to treat arthritis. 

In the doses used in cancer therapy, methotrexate works by interfer
ing with DNA synthesis and blocking the rapid reproduction of cells. 
However, in the dosage normally used for children with arthritis, meth
otrexate is believed to have a different mechanism of action. Nonethe
less, it is very effective at reducing pain and swelling for children with 
most forms of arthritis. Careful studies in adults suggest that it may re
duce the number of erosions and be a disease-modifying drug. It is cer
tainly a drug that improves function and controls arthritis symptoms for 
most children who take it. 

Most often methotrexate is given as pills that are taken just once each 
week. Some physicians start out at the full dose and monitor blood work 
after a few weeks. However, there are children who are unexpectedly 
sensitive to methotrexate. I prefer to start out with a small dose and 
monitor the blood tests every week until I am sure the child is tolerating 
the drug. Children on methotrexate should take folic acid. Use of folic 
acid has sharply reduced the frequency of side effects. There are many 
different stories about how the folic acid should be given. It doesn’t mat
ter how it is given as long as it is taken. My patients take 1 mg every day 
(even the day when they take the methotrexate) and do fine. 

The onset of action of methotrexate is slow. It usually begins to show 
effects after a few weeks, but it may be six to twelve weeks before it is 
clearly having a significant effect on the arthritis. This is especially true 
if it is begun carefully, using a low dosage. For many children, metho
trexate is a very effective drug and provides excellent control of the ar
thritis. The normal dosage range used for children with arthritis (5 to 10 
mg/M2/week) is far below the amount used by cancer specialists. For 
children with severe disease, there may be some benefit to increasing the 
dose significantly. 



289 Medications and Immunizations 

At higher doses, many physicians prefer to give methotrexate as an 
injection. This has the advantage of consistently delivering the same dose 
to the body. If a child is taking pills, he or she may not get the same effect 
every week because of differences in what was eaten the day the pills 
were taken and other factors that influence the absorption of the meth
otrexate from the stomach. In addition, methotrexate injected under the 
skin is absorbed and distributed through the circulation before it reaches 
the liver. Pills are digested and go into the portal circulation (the blood 
vessels draining the stomach and intestines) that goes directly to the liver. 
Since methotrexate is known to have a negative effect on the liver, at 
higher doses it is thought the shots are safer. 

Many children who were having significant problems with arthritis do 
well after starting on methotrexate. Although there is no uniform agree
ment, most physicians will keep children on methotrexate until they have 
been well for at least six months. Some physicians then reduce the weekly 
dose, while others prefer to spread the dose out so that it is given every 
two weeks, then every three weeks, and so on, until it is slowly discontin
ued over a period of many months. Unfortunately, the arthritis flares in a 
substantial proportion of children as the methotrexate is withdrawn. 

Common side effects of methotrexate include nausea, minor changes 
in the white blood cell or platelet count, and liver irritation. The nausea 
often responds to reassurance. However, methotrexate-induced nausea 
is not coming from stomach irritation; it is a “centrally acting agent.” If 
the nausea is severe, it can be treated with ondansetron (Zofran), which 
is commonly used by those receiving cancer chemotherapy. Changes in 
the blood counts and liver enzymes are monitored through the blood 
work. Sores in the mouth or an irritated tongue are rare in children tak
ing folic acid. Children with warts will often notice that their warts ei
ther return or get worse when the methotrexate reaches an effective level. 

Children taking methotrexate also need to be careful about going out 
in the sun. Although most children have no problem, some children are 
very easily sunburned when they are on methotrexate. It is important to 
be sure that your child is not excessively photosensitive before spending 
a day in the sun when he or she is on methotrexate. Another side effect of 
methotrexate noted in adults is rapid appearance of rheumatoid nod
ules during methotrexate therapy. This is rare in children. 

In addition to the side effects discussed for immunosuppressive drugs 
in general, methotrexate may have side effects that include problems with 
the blood cell counts or liver function. In rare cases, methotrexate can 
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also cause kidney and lung problems. It should be very carefully moni
tored in children with preexisting liver, kidney, or lung conditions. Meth
otrexate is normally excreted by the kidneys, but it is not removed by 
dialysis. If your child has serious kidney problems, make sure your doc
tor is aware. If your child develops serious kidney problems, be sure the 
methotrexate is stopped or monitored very carefully. 

When methotrexate first began to be used for patients with arthritis, 
many underwent periodic liver biopsies to assure they were not devel
oping cirrhosis of the liver. However, these routine biopsies were not 
found to be helpful. Children with persistent or recurrent liver enzyme 
abnormalities should be taken off methotrexate. Failure to do so could 
result in long-term liver damage. However, this is rarely necessary. 

Occasional mild abnormalities in the white blood cell count or liver 
enzymes may be the result of viral infections or other unrelated prob
lems. These situations are best dealt with by withholding the methotrex
ate until the problem corrects itself, then restarting the methotrexate while 
monitoring carefully to make sure the problem does not return. Everyone 
must remember that individuals using methotrexate must not drink alcoholic 
beverages. The use of alcohol greatly increases the risk of liver damage. If 
your child drinks alcohol, make sure the doctor knows. If you can’t trust 
them to stop drinking, don’t let them take methotrexate. 

Cyclosporine and tacrolimus 

Cyclosporine (marketed as Neoral or Sandimmune) and tacrolimus (mar
keted as Prograf) are closely related immunosuppressive drugs that are 
primarily used to prevent organ transplant rejection. Cyclosporine was 
discovered first and is used more widely, but tacrolimus may be more 
potent and have fewer side effects. However, there is only limited expe
rience with the use of tacrolimus for arthritis at present and I restrict the 
rest of this discussion to cyclosporine. 

Cyclosporine works primarily by blocking synthesis of IL-2 (a messen
ger molecule) and preventing the recruitment of additional inflammatory 
cells to a site of inflammation. It also affects IL-3, IL-4, and IFN-gamma, 
which are messenger molecules (cytokines) that promote inflammation. 
Since cyclosporine has an independent mechanism of action, in most cases 
it can be added to the other medications a child is taking. 

Cyclosporine may be very beneficial in children with enthesitis-asso-
ciated arthritis, systemic onset arthritis, inflammatory bowel disease– 
associated arthritis, dermatomyositis, and other vasculitic illnesses. It is 
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also useful for the treatment of ocular inflammation (uveitis). However, 
a child’s response to cyclosporine is unpredictable. Some children who 
have not responded to other medications have dramatically improved 
with the addition of cyclosporine. At the same time, I have used it in 
other children, in seemingly identical situations, without benefit. 

Cyclosporine is associated with a variety of side effects. It interferes 
with the immune system and has essentially the same risks as the other 
immunosuppressive drugs. In addition, the larger doses used to prevent 
organ transplant rejection are often associated with kidney damage (re
nal toxicity). At the low dosages used for children with arthritis, these 
side effects are uncommon. However, children on cyclosporine should 
have all the normal monitoring tests (see above) with extra attention to 
make sure the urine and blood pressure are checked routinely. Changes 
in the blood pressure or evidence of kidney irritation do occasionally 
occur at low doses, but with proper monitoring the drug can be discon
tinued as soon as they appear. In children who are carefully monitored, 
side effects are infrequent and generally resolve quickly with discon
tinuation of the drug. 

Cyclosporine has several peculiarities. One is that it promotes hair 
growth—not just the hair on the top of the head, but hair everywhere on 
the body. This may become unsightly, but if the cyclosporine is correct
ing the disease, it is acceptable. Cyclosporine is also unusual in that it binds 
very strongly to glass. That means if you open the pills and put the medi
cine in a glass of water, the cyclosporine will bind to the glass and none 
will go into the child. Liquid cyclosporine is provided in a special con
tainer and must be administered directly to the child. You can’t mix it in 
another container. Another peculiarity is that children taking cyclosporine 
must avoid grapefruit juice. There is a chemical in grapefruit juice that in
activates cyclosporine. Orange juice, grape juice, and other juices do not 
contain this chemical. If you are giving your child a lot of juices or juice-
flavored drinks, check the label carefully. 

Leflunomide (Arava) 

Leflunomide (marketed as Arava) is another of the immunosuppressive 
drugs that works by interfering with DNA synthesis. However, at the 
very low doses used by rheumatologists, it is suspected that leflunomide 
has other anti-inflammatory effects as well. In adult studies, leflunomide 
has proven effective for rheumatoid arthritis. It is a new drug, and at 
present the studies in children have not been published. I have had good 
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results in teenagers with polyarticular arthritis and enthesitis-associated 
arthritis who have not been able to tolerate other agents. Most physi
cians feel that leflunomide is appropriately used only after methotrexate 
and perhaps one of the biologics has been tried. However, this is a mat
ter of individual judgment. 

Leflunomide can be added to NSAIDs and other medications. It does 
not act at the same point as methotrexate, so the two drugs can be com
bined, but both may cause liver and blood cell abnormalities and their 
combined use requires careful monitoring. As with other immunosup
pressive drugs, leflunomide has a slow onset of action but appears to be 
disease-modifying. 

Leflunomide differs from most of the other immunosuppressive drugs 
by being highly concentrated in the enterohepatic circulation. What this 
means is that the drug is absorbed by the body, processed by the liver, 
and released from the liver into the intestine, but then reabsorbed into 
the body from the intestine. Instead of being removed from the body, as 
are most drugs, the active part of leflunomide stays in the body for a 
long period of time. 

To take advantage of the fact that leflunomide is very slowly removed 
from the body, patients are given a big dose for the first few days, then a 
much smaller everyday dose. This is generally advantageous. However, 
if you need to get the drug out of the system (e.g., because of a side 
effect) the child must be given cholestyramine. This is an agent that binds 
to the leflunomide products in the intestine and prevents them from be
ing reabsorbed. Once bound to cholestyramine, the active compounds 
are carried out of the body quickly. 

Leflunomide requires careful monitoring of the child, just as in the 
case of any other immunosuppressive drug. It may cause problems with 
the liver, the blood-forming cells, or elsewhere. It also may increase the 
risk of infection, as do the other immunosuppressive drugs. Since it is a 
new agent, we still have a lot to learn about how well it is tolerated, 
which situations to use it in, and what problems may arise. Diarrhea 
seems to be an occasional mild side effect. 

Mycophenolate mofetil (Cellcept) 

Mycophenolate mofetil (marketed as Cellcept) is a newer immunosup
pressive drug that inhibits DNA synthesis. It is primarily used for the 
treatment of organ transplant recipients but has been increasingly used 
in the treatment of children with SLE and other vasculitic diseases. It has 
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also been used for the treatment of children with uveitis associated with 
JA and in adults with psoriatic arthritis. At present, the role of mycopheno
late mofetil in the treatment of children with arthritis has not yet been 
defined. It is useful for some children with SLE (see Chapter 11). 

Azathioprine (Imuran) 

Azathioprine is one of the oldest of the immunosuppressive drugs. As 
do many of the others, it works because it inhibits DNA synthesis. There 
is extensive experience using azathioprine in the treatment of children 
with arthritis and the vasculitic diseases. In the past, it was the primary 
immunosuppressive therapy used for children who failed NSAIDs and 
gold shots. With the widespread use of methotrexate, there has been much 
less need for the use of azathioprine. It has all of the side effects of im
munosuppressive drugs listed above. In addition, it is well known to 
sometimes cause liver irritation and problems with blood cell counts. It 
has also been associated with pancreatitis. 

The proper role for azathioprine at present is unclear. It has been use
ful in children with severe polyarticular-onset and severe systemic onset 
JA. Newer agents, such as leflunomide and mycophenolate mofetil, were 
developed with the intent that they would be more effective and have 
fewer side effects. At present, we do not have enough experience with 
the newer drugs to make a definite statement about their relative safety 
or effectiveness. However, many physicians will try leflunomide or 
mycophenolate mofetil before azathioprine. 

The biologics etanercept, infliximab, and adalimumab may greatly 
reduce the need for drugs such as azathioprine. However, on a world
wide basis, many physicians continue to use azathioprine because they 
have extensive experience with its use and it is far less expensive. Aza
thioprine has been used extensively in the treatment of children with 
vasculitic diseases. 

Cyclophosphamide (Cytoxan) 

Cyclophosphamide is the most potent of the commonly used immuno
suppressive agents. It is rarely used in the treatment of children with JA. Its use 
in the treatment of SLE is discussed in detail in Chapter 11. Cyclophospha
mide can be given as daily pills or as intravenous injections. The intrave
nous injections are given on a variety of schedules, but the most common 
is monthly for a period of months, followed by every three months until 
the course of therapy is completed. Except in special situations, daily pills 
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should be avoided, as they have a much higher incidence of side effects 
than the intravenous injections. 

Children receiving cyclophosphamide must be carefully monitored 
for evidence of bone marrow and bladder irritation. It is impractical to 
measure white blood cell counts and all other tests on a daily basis. If the 
medication is being given intravenously at intervals, all of the necessary 
tests can be done before each dose. Daily use of cyclophosphamide pills 
is associated with an increased risk of infection and a greatly increased 
risk of bladder damage. The damage to the bladder can lead to persis
tent bleeding and has been associated with the later development of blad
der cancer in some patients. 

Periodic intravenous injections of cyclophosphamide not only allow 
more careful monitoring, but they also allow the physicians to make sure 
the child is well hydrated to prevent cyclophosphamide breakdown prod
ucts from being allowed to sit in the bladder for a long period. In addition, 
most physicians administer MESNA intravenously after the cyclophos
phamide. MESNA is a compound that binds to the cyclophosphamide 
breakdown products and neutralizes them. This reduces the risk of blad
der irritation. 

Intravenous cyclophosphamide has been used for the treatment of 
children with systemic onset JA who failed all other therapies. Although 
there are several small reports in the literature describing success, it is 
not generally utilized. The treatment is difficult for the child and family. 
At best it made some children better. A number of years ago I tested it on 
a group of eight children with severe disease. After one year, all elected 
to discontinue treatment. They did not think it made enough difference. 
With the current availability of many new therapies, the role of cyclo
phosphamide in the treatment of children with arthritis is extremely lim
ited. However, it remains a mainstay of therapy for children with 
vasculitic diseases, including SLE, dermatomyositis, and scleroderma. 

Chlorambucil 

Chlorambucil is a very potent immunosuppressive agent that does not 
have the bladder-irritating properties of cyclophosphamide. It has been 
used for systemic onset arthritis, vasculitic diseases, uveitis, and a variety 
of other life-threatening conditions. It is a very effective immunosuppres
sive drug. Chlorambucil does not have the problem of bladder irritation 
that cyclophosphamide has, but it does significantly impair the ability to 
deal with infections. 
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Chlorambucil is not widely used because it has been associated with 
the development of leukemia, sterility, and other complications far more 
often than the other immunosuppressive drugs discussed here. It should 
be considered only in the most difficult situations and used only by phy
sicians with experience. Nonetheless, there are situations in which its 
use is appropriate. 

G L U C O C O R  T I C O I D S  ( S T E R O I D S ,  C O R  T I C O S T E R O I D S ,  

P R E D N I S O N E ,  M E T H Y L P R E D N I S O N E ,  

D E X A M E T H A S O N E ,  C O R  T I S O N E ,  H Y D R O C O R  T I S O N E )  

The discovery of steroids was a major advance in the care of children 
and adults with rheumatic diseases. The beneficial effects of steroids re
sult from their ability to block the effects of most inflammatory messen
gers (cytokines) and decrease the activity of the cells that promote 
inflammation. For children with severe diseases, the corticosteroids have 
vastly improved their quality of life. However, the excessive use of corti
costeroids has many negative effects. Corticosteroids should be used only 
when necessary. Excessive and unnecessary use of corticosteroids may 
cause great harm. 

Steroids are simultaneously a blessing and a curse for children with 
JA. With a large enough dose of corticosteroids, virtually all of the mani
festations of JA will rapidly disappear. The discovery of these drugs at 
first was considered a miracle, but it rapidly became obvious that their 
continued usage caused an unacceptable level of side effects. When con
sidering the use of these drugs, it is important to remember that they 
may be absolutely necessary and life-saving under certain circumstances 
but that prolonged use in significant dosage is inevitably associated with 
complications. 

For children with JA, corticosteroids should be thought of as a fire 
extinguisher next to the stove. If everything is going up in flames, the 
fire extinguisher is very handy. On the other hand, it makes a mess of 
your kitchen that takes some time to clean up. Further, if you have re
peated need for the fire extinguisher, you’re doing something wrong. 
With the ready availability of biologics, oral steroids should be neces
sary only in the treatment of systemic onset JA, never pauciarticular on
set JA, and rarely polyarticular onset JA. Corticosteroids are routinely 
used in the treatment of vasculitic diseases. 
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The adrenal gland in the body normally makes a certain amount of 
corticosteroids every day. If the adrenal gland fails, the result is a severe 
and life-threatening condition called Addison’s disease. When your child 
takes extra corticosteroids every day, the body recognizes that there is no 
need for the adrenal gland to make more. If this continues for a long 
period, the adrenal gland may not be able to produce an adequate amount 
of corticosteroids. This is termed “adrenal suppression.” 

There are two important consequences of adrenal suppression. First, 
if corticosteroids have been given long enough to shut down the adrenal 
gland (weeks, not days), they cannot be stopped abruptly. Instead, they 
must be withdrawn slowly to give the adrenal gland time to resume nor
mal function. Second, if your child is taking corticosteroids and becomes 
ill with nausea and vomiting, or if for any other reason your child cannot 

take the normal daily dose of cortico
steroids, he or she needs to be given the 

Glucocorticoid side effects dose by injection. This usually requires 

Cushing’s syndrome a visit to the doctor’s office or the emer
gency room. Fluid retention 

Increased appetite 
Weight gain 
Truncal obesity (skinny arms 

and legs, but increased fat 
on back and stomach) 

Moon facies (fat cheeks) 
Stretch marks 
Acne 
Growth retardation 
Bone-weakening calcium loss 
Avascular necrosis 
Muscle weakness 

Even for children who have been able 
to discontinue corticosteroids, extra 
should be given if they need surgery or 
are under any form of significant physi
cal stress, since their adrenal glands 
might not be able to produce the addi
tional corticosteroids needed to deal 
with the stress. Make sure any doctor 
caring for your child knows that he or 
she is taking or has taken corticosteroids 
if this is the case. They will then know 
to take extra precautions, if necessary. 

Poor sugar control (diabetes)

Cataracts Side effects of corticosteroids


Increased intraocular pressure The side effects of corticosteroids are

Increased infections very common. These are not unusual

Oral and vaginal thrush side effects; they are normal effects of

Atherosclerosis taking extra corticosteroids (see box). In


Hirsutism (extra hair growth) addition to the common side effects


Mood changes listed, corticosteroids also may cause

high blood pressure, mood changes, 
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inflammation of the pancreas, and pseudotumor cerebrae, which is in
creased pressure in the brain associated with severe headaches and vi
sual problems. 

So why take corticosteroids? The answer is that most children with JA should 
not be taking corticosteroids. However, children with diseases such as SLE and 
dermatomyositis often must take corticosteroids. For children with arthritis, 
corticosteroids should be reserved for those who cannot carry out their 
normal activities of daily living despite an adequate trial of other medi
cations. Preferably, children who are having trouble should be placed on 
a disease-modifying drug before they get to the point where they cannot 
function well. 

In some cases the disease is evolving rapidly or has a significant head 
start and the child requires corticosteroids. Even then, they should only be 
used for children with JA until one of the disease-modifying drugs can 
take over and the steroids can be withdrawn. In contrast, children with 
vasculitic illness often require chronic corticosteroid therapy. Most of the 
negative effects of corticosteroids are related to either the highest daily 
dose taken or the total amount taken over time, but side effects such as 
avascular necrosis of bone may occur after only the briefest exposure. 

Many parents are very worried about the possible side effects of im
munosuppressive drugs. It should be remembered that in the hands of 
experienced physicians, the severe side effects of immunosuppressive 
drugs are very rare. The negative effects of corticosteroids are very com
mon. Before the widespread use of disease-modifying drugs, it was com
mon to see a large number of obese children with bad hips sitting in 
wheelchairs waiting for the arthritis clinic to open. The corticosteroids 
made them obese and weakened their hips. By avoiding the excess use 
of corticosteroids, experienced pediatric rheumatologists have made such 
children rare in their clinics. 

Despite their negative side effects, there are times when corticoste
roids are important. For children with life-threatening vasculitic diseases, 
corticosteroids are often mandatory. Even so, the dosage should be mini
mized by the appropriate use of immunosuppressive drugs. This is dis
cussed in greater detail in Chapters 10 to 16. For children with systemic 
onset JA with macrophage activation syndrome or other severe manifes
tations, corticosteroids are often mandatory. In the other forms of JA, 
corticosteroids can generally be avoided. However, if a child is unable to 
function adequately to attend school because of active arthritis, a short 
course of low-dose corticosteroids may be necessary. 
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A number of alternative regimens for the use of corticosteroids have 
been proposed. Many physicians have argued that given every other day, 
corticosteroids are less toxic. It is certainly true that 10 mg of prednisone 
every other day is less toxic than 10 mg every day. However, it is unclear 
that it is less toxic than 5 mg of prednisone every day, which may in fact 
be more effective. Some physicians claim that very high doses given ev
ery other day have few side effects. It is untrue. 

In some situations, physicians use high doses of corticosteroids given 
intravenously. This is thought to have fewer side effects than high daily 
oral doses of corticosteroids. On a one-time basis this is probably true. 
However, this has not proven to be true when the high intravenous doses 
are given routinely. Many physicians were very excited when deflazacort 
became available. It was thought to be a corticosteroid that would “spare 
the bones.” Unfortunately, on an equal-dose basis that is true, but if the 
dose is adjusted to get an equal therapeutic effect, there is an equal bone 
loss effect. 

The widespread use of biologics, immunosuppressive drugs, and im
proved NSAIDs has led to a significant reduction in the use of cortico
steroids in the treatment of JA. As further methods of treating JA are 
developed, the number of children suffering from significant cortico
steroid toxicity should continue to fall. However, until we have a suit
able replacement, it is important to have corticosteroids available for those 
times when an immediate and dramatic effect is necessary. 

Intra-articular corticosteroids (aristospan, celestone, depo-medral) 

These corticosteroid preparations are often used for intra-articular injec
tions. That means that the drug is injected directly into the inflamed joint. 
For many years physicians were worried that this might weaken the joint. 
It is common to hear about athletes who have had multiple joint injec
tions and had badly damaged joints in the end. 

In the 1990s when MRI machines became widely available, a group of 
children who needed intra-articular steroid injections to treat arthritis in 
their knees were studied. This study took MRIs before injection, a few 
weeks after injection, and several months after injection. These serial MRIs 
demonstrated that the injections had a very positive effect on reducing 
the inflammation and promoting healing of the cartilage. When athletes 
do badly, it is because they resume harmful activities after their knees 
are injected. Children with arthritis who receive intra-articular injections 
are instructed to rest. 
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With the increased use of intra-articular corticosteroid injections, it has 
been easier to bring arthritis that is primarily affecting a single large joint 
under control. Intra-articular corticosteroid injections should be consid
ered for a child with a single swollen joint who is not responding well to 
NSAIDs. Studies even suggest that the liberal use of intra-articular injec
tions has reduced the frequency of leg-length discrepancy in children with 
“true” pauciarticular onset arthritis. Since the therapy is generally safe 
and effective (see below), it should probably be done sooner than later. 

A number of physicians believe it is appropriate to anesthetize a child 
with three or four swollen joints and then inject each of the joints. It is 
my belief that if there are more than two swollen joints, it means that the 
disease is not under adequate control. These children should be given 
better systemic medication instead of multiple joint injections. The like
lihood of long-term benefit from multiple joint injections in this setting 
is small, but this remains controversial. The children will definitely feel 
much better for a period of days after several joints are injected because 
the corticosteroids slowly leak out of the joints and have a systemic ef
fect just as if they were taken by mouth. This effect is minimal if only a 
single joint is injected. 

I normally do not anesthetize children for joint injections. Anesthesia 
carries its own set of medications and risks. However, it certainly can be 
done if the family requests it. Since I rarely do more than one joint, I find 
joint injections to be a quick and easy procedure. The joint to be injected is 
cleaned with surgical soap (betadine). Then a sterile cloth is placed around 
the spot to be injected. Numbing medicine can be injected around the area 
of the joint (this burns a little and I give children the choice of skipping it). 

Once the area is properly cleaned, the physician simply slips the needle 
into the joint and injects the corticosteroids. For an experienced physi
cian, this is usually very easy. Although children up to age twelve years 
or so will need to be helped to hold still when it hurts, most children 
tolerate this very well with positive reassurance from parents and the 
doctor. Do not say it will not hurt. That’s not true. I always tell children it 
will hurt for a minute and challenge them to see if they can say “Ouch” 
louder than I can. In the distraction of listening to me say “Ouch,” many 
of them forget to. 

It is very difficult to predict for how long an intra-articular joint injec
tion will provide relief. Sometimes there is only a single involved knee, 
and after it is injected the child never has trouble again. Other times the 
knee is injected and there is no apparent improvement. Most often joint 
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injections provide two or three months of relief and allow other medica
tions to take effect and control the disease. A frequent need for joint in
jections suggests that the child’s disease is not being adequately controlled 
by the systemic medications. 

There are very few risks associated with intra-articular joint injections. 
The greatest risk is that associated with anesthesia if children are anes
thetized. Since I rarely inject multiple joints, I do not find anesthesia nec
essary except under unusual circumstances. Other risks associated with 
intra-articular joint injections include the risk of an infection as the result 
of being injected (I’ve never seen it), an unusual “crystal reaction” to the 
injected medication (I’ve never seen that, either), and damage to the skin 
around the injection site. 

If corticosteroids leak into the skin and adjacent tissues during the in
jection, they cause loss of fat under the skin. This might sound like a good 
thing, but it is not. Consider the hands of a grandparent over the age of 
eighty. You can clearly see the veins and other tissues through the skin. 
This is because they have lost all of the subcutaneous fat. A similar thing 
happens if the corticosteroids leak under the skin. I often see children who 
come to me after being treated elsewhere who have pea-sized dimples at 
injection sites around their knees. These are not a big problem, but I have 
also seen larger areas of damaged skin that look like a bad scar. I can as
sume only that they are the result of poorly done joint injections. 

Whenever a joint is injected, it is important for the physician to use a 
short-acting agent such as betamethasone if the area being injected is 
close to the surface (a tendon, a finger, or a wrist joint). Using a short-
acting agent minimizes the risk of skin damage. Long-lasting agents such 
as triamcinolone hexacetonide should be reserved for large joints such 
as knees and hips. 

There has been a lot of discussion about how much to limit activities 
after injecting a large joint. Our goal is to suppress the inflammation for 
as long as possible. To accomplish this, we want the injected corticoste
roids to remain in the joint for as long as possible. Ideally, the child is not 
“active” for the first twenty-four hours after the injection. Some physi
cians even go so far as to place a temporary cast on the leg if the knee is 
injected, removing it the next day. Most of us settle for instructing the 
family to limit unnecessary activities for twenty-four hours. 

It is also necessary to remember that the corticosteroids to be injected 
are typically mixed with lidocaine (the medicine used when the dentist 
numbs your teeth or when you need stitches in the emergency room). 
This has the advantage of immediately making the joint numb. Be sure to 
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tell the physician if you are allergic to lidocaine. Since the joint will be numb 
for several hours after the injection, everyone should be careful. Just as 
you could bite your lip and not know it after seeing the dentist, a child 
could injure the injected joint and not know it. This is one of the reasons 
why athletes who get their joints injected and then go back in the game 
end up in so much trouble. 

B I O L O G I C S  

The biologics are a new class of medications that have allowed us to pro
vide dramatic relief to children with severe arthritis. They are designed to 
target a specific molecule that plays an important role in the inflammatory 
process. Each of the biologics has strengths and weaknesses that I discuss 
below. Because the biologics relieve arthritis by directly affecting the im
mune response, they are immunosuppressive. As a result, the biologics 
carry the same risks of infection and possibly late development of cancer 
that are discussed in the section on immunosuppressive medications above. 
The stronger the biologic or the higher the dose given, the greater is the 
risk of infection. 

Parents often worry that because the biologics are new medications, we 
do not know what will happen to someone who takes them for ten years 
or more. Of course, until a medication has been in use for ten years, it will 
be impossible to know for sure what effects it will have. However, you 
would not go out and buy a ten-year-old model television or computer or 
other technologically sophisticated device. You’d want the latest. 

All of the medications that have been licensed for use in the United 
States have undergone several years of testing in animals and patients 
before they were licensed. Before you insist that you have to know what 
the effects of ten years of the medication might be before you allow your 
child to take it, remember that pediatric rheumatologists know quite well 
what ten years of uncontrolled arthritis will do to your child. There are 
remote risks of undiscovered long-term medication side effects, but there 
are many uncontrollable risks in everyday life. We recommend these 
medicines because we know for sure that ten years of uncontrolled ar
thritis will cause significant disability. 

Etanercept (Enbrel) 

Etanercept was the first widely available biologic. It has made a dramatic 
difference in the care of children with JA. Many pediatric rheumatologists 
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feel it is the most significant advance in many years. It is effective for most 
children with polyarticular onset arthritis, spondyloarthropathies, and 
psoriasis-associated arthritis and some children with systemic onset ar
thritis. It may prove to be effective for many other forms of childhood 
rheumatic disease, but this has not been fully investigated. Although 
etanercept is also effective for children with severe pauciarticular onset 
arthritis, it is rarely necessary for that disease. 

Etanercept was initially studied in children with severe disease who 
were not responding adequately to methotrexate. All of the data that 
have been published indicate that methotrexate plus etanercept is better 
than methotrexate alone. There is little published data regarding the use 
of etanercept without methotrexate in childhood. However, I have used 
etanercept without methotrexate in many children who did not tolerate 
methotrexate or whose parents did not wish them to take methotrexate. 
The two drugs do not need to be given together. Etanercept works quite 
well alone. 

Etanercept works by interfering with the function of a molecule called 
tumor necrosis factor alpha (TNF-α). This is a very important messenger 
molecule that is released into the circulation by an activated cell and 
causes the cells that receive the message to become activated. When large 
amounts of TNF-α are in the circulation, people tend to feel very ill. The 
etanercept molecule consists of two artificial receptors for TNF-α attached 
to a larger molecule (Fc receptor) that allows the etanercept to be cleared 
from the body. The effects are often very impressive. Parents frequently 
report striking improvement within hours of the first dose. For most chil
dren, the improvement continues for as long as the child remains on 
etanercept. Early studies suggest that by blocking TNF-α activity, etaner
cept not only prevents symptoms of the disease, but also allows healing 
of the bone and joint damage to begin. 

The major disadvantages of etanercept are that it is costly (though not 
in comparison to the cost of untreated disease) and must be given by 
subcutaneous injection twice weekly. That means that parents or the child 
will need to learn how to give the shots. Alternatively, the shots can be 
given in the physician’s office, by a visiting nurse, or another individual. 
However, since subcutaneous injections are easy to do, most parents learn 
to do them without difficulty. 

Common side effects of etanercept include runny nose, soreness or 
skin reactions at the injection site, and headaches. Few parents or chil
dren feel these are significant when measured against the dramatic relief 
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of arthritis symptoms. Periodic monitoring of blood tests is required, as 
with every medication, but significant problems are few. 

There are several important considerations regarding uncommon side 
effects for children on etanercept. The most important is the increased risk 
of infection. As discussed previously, every drug that reduces the body’s 
inflammatory response, thereby reducing the arthritis, also reduces the 
inflammatory response to infections. This increases the risk that an infec
tion could escape the body’s control and become life-threatening. Fortu
nately, such episodes are extremely rare. 

Because of the risk of severe infections, if a child receiving etanercept looks 
sick, he or she should see the physician sooner, not later. Further, I recommend 
not giving the injections to children with fever unless the fever is part of 
the disease they are being treated for (and then only with care). Skin and 
lung infections may be the most important to watch for. Infection is a 
risk with all of the immunosuppressive medications used for children 
with severe arthritis. 

Another concern is that all of the drugs that affect the immune system 
are associated with altered immune regulation that may lead to the de
velopment or worsening of other diseases. Some children receiving 
etanercept have developed minor serologic abnormalities related to lu
pus, and this needs to be monitored. However, medically significant prob
lems appear to be extremely rare. Etanercept can prevent serious damage 
from arthritis. For the majority of children, allowing the arthritis to con
tinue is far more worrisome and dangerous than the remote risk of a 
serious side effect from etanercept. 

Parents often ask how long their child will need to continue on 
etanercept. This is a very difficult question to answer. Although etanercept 
often does an excellent job of controlling disease, it does not cure dis
ease. It’s like the child who looks at the sleeping lion at the zoo and asks 
why the big cat is in a cage. Etanercept cages the arthritis. Take the cage 
away and no one can be sure what will happen. I have had two experi
ences with children who were “miraculously cured” by etanercept, so 
much so that the family thought there was no reason to continue the 
shots or return for their appointments. After six or eight weeks off medi
cation, the disease came back much worse than before. 

At the present time, a child who is doing well on etanercept should 
continue on the medication. Several of my families have tried to space 
out the dosage interval or gradually reduce the dosage, but the arthritis 
has flared. The proper means of discontinuing etanercept remains to be 
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determined. In the few children for whom etanercept has not been ben
eficial, there have been no problems with discontinuing it. 

All parents worry about giving their children a medication without a 
clear indication of how and when they will be able to stop the medica
tion. However, seeing a child with significant arthritis suddenly and dra
matically improve provides an immediate reminder of how much trouble 
the child was having. It is true that parents and physicians should be worried 
about giving a child a medication without a clear indication of how and when to 
stop. But they should be far more worried about allowing a child to have active 
uncontrolled arthritis and all its complications without a clear indication of how 
and when the arthritis will stop. 

Infliximab (Remicade) 

Infliximab is another very useful biologic for the treatment of children 
with arthritis. It is an antibody that is directed against TNF-α. Infliximab 
directly reacts with TNF-α molecules in the body and carries them away. 
Not only does it attack TNF-α in the circulation, but it can also attack 
TNF-α molecules on the surface of cells destroying both the TNF-α and 
the cells. It seems to be a very potent treatment for severe arthritis. It is 
effective for most children with polyarticular onset arthritis, spondylo
arthropathies, and psoriasis-associated arthritis and some children with 
systemic onset arthritis. It may prove to be effective for many other forms 
of childhood arthritis. 

In the published information on infliximab, it is used in conjunction 
with methotrexate. This is because the antibody molecule that is the active 
part of infliximab sometimes stimulates an immune response where the 
body produces  human antichimeric antibodies (HACAs). These HACAs 
will attack the infliximab molecule and block its effect. There is reason to 
believe that methotrexate reduces the incidence of allergic reactions and 
other complications that may interfere with how infliximab works. It is 
also believed that taking methotrexate slows the formation of HACAs. If a 
child cannot tolerate methotrexate and requires infliximab, it may be use
ful to treat him or her with one of the other immunosuppressive drugs. 

The major difficulties associated with infliximab relate to its adminis
tration. Infliximab is given as a periodic intravenous infusion. It can be 
given in a physician’s office, in a hospital infusion unit, or by a visiting 
nurse. The dosage regimen is variable. After the initial doses that are 
given more frequently, infliximab may be given monthly or every other 
month. The optimal dosage regimen and frequency are not the same for 
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every patient. Allergic reactions seem to be more common with infliximab 
than other biologics, and some patients need to be medicated for these. 
As a result, the first dose of infliximab is normally given under a doctor’s 
supervision. Even after the first dose, any side effects during adminis
tration should be promptly reported to the physician for evaluation. 

Infection is a concern with infliximab, just as it is with other immuno
suppressive and biologic agents. Tuberculosis is a particular concern and 
children should be screened for tuberculosis and tuberculosis exposure 
before infliximab is begun. The use of very high doses of infliximab is 
clearly associated with a marked increase in the risk of infection. 

If a child is running a fever or there are other reasons to suspect that 
there might be an infection, the dose of infliximab should not be given. 
Significant side effects of infliximab except for mild allergic reactions 
and infections are very rare. All of the concerns related to altering the 
immune system with immunosuppressive medications should be con
sidered. As with etanercept above, the ultimate duration of infliximab 
therapy is unclear. 

Adalimumab (Humira) 

This is the newest of the biologics. It is an antibody to TNF-α that can be 
given as a subcutaneous injection either every week or every other week. 
Preliminary indications are that it is as effective as infliximab, with greater 
convenience. However, more experience is necessary before any definite 
comparisons can be made between adalimumab and etanercept or 
infliximab. Some of my patients who were not getting an adequate re
sponse to etanercept have improved once they switched to adalimumab. 
Because adalimumab is a “fully humanized” antibody (see the Glossary), 
there should be fewer side effects and less development of HACAs than 
with infliximab. As our experience grows, the strengths and benefits of 
adalimumab will become more obvious. It has been very helpful for some 
children with uveitis. 

Kineret (Anakinra) 

Kineret is a novel biologic agent that works by blocking a messenger called 
IL-1, preventing its attachment to the IL-1 receptor. The experience with 
kineret in children is limited. Unlike infliximab, adalimumab, and 
etanercept, which are given less often, kineret needs to be administered as 
a daily subcutaneous injection. It may be associated with abnormalities on 
the routine blood tests and local pain at the injection site. It also has a slow 
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onset of action. The combination of a slow onset of action and a daily 
need for injections is often unsatisfactory for young children. They don’t 
feel better fast enough to be willing to tolerate the everyday shots. 

Although kineret is effective, the ultimate place for this agent in the 
treatment of childhood arthritis is uncertain. In animal models, blocking 
IL-1 substantially reduced joint damage due to arthritis. However, this 
effect is seen only over a period of time. Like the other biologics, kineret 
is primarily used in association with methotrexate. However, it has also 
been shown to have beneficial effects when used without methotrexate. 

Kineret has all of the side effects associated with other immunosup
pressive drugs. Unfortunately, the combination of kineret with etanercept 
resulted in an increased incidence of infections. Until there is further 
information, the appropriate place for using kineret in children with ar
thritis is uncertain. 

M I S C E L L A N E O U S  A G E N T S  

Thalidomide (Thalomid) 

Thalidomide is a medication that was initially used as a sedative. It was 
rapidly withdrawn from the market because it causes significant birth 
defects if taken by pregnant women. It was subsequently discovered to 
have very potent anti-inflammatory effects. Although parents and physi
cians initially are concerned on learning that thalidomide is known to cause 
birth defects, none of the immunosuppressive drugs is safe to give to pregnant 
women. Fortunately, in pediatric rheumatology, pregnancy is rarely an im
mediate concern. There is no evidence that thalidomide has any lingering 
effects more than a month after it is discontinued. Thalidomide is very 
effective for some children with systemic onset, psoriasis-associated, and 
polyarticular onset arthritis who have not responded to other medications. 

Thalidomide may cause abnormalities in the routine blood tests, in
cluding decreased white blood cell count and elevated liver enzymes. 
Routine monitoring is required. Thalidomide is associated with nerve 
irritation that can produce pain and tingling. This should be monitored 
for. Continued treatment with thalidomide could result in permanent 
nerve damage. However, in the dosage recommended for children with 
arthritis this has not been a significant problem to date. 

The use of thalidomide currently requires extensive monitoring to 
assure that the patient is not at risk for becoming pregnant. Although it 
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seems improbable for small children, one can never be too careful. At the 
present time in the United States, only physicians who have registered 
with the company that provides the drug can prescribe thalidomide. 

This drug may become more important in the future because it down-
regulates the genes that are responsible for synthesis of many inflamma
tory molecules. (In other words, it tells the genes in the body to make 
less of them.) In the United States, biologics are being used to attack 
these molecules, but the biologics are very expensive. When I teach in 
foreign countries, often the doctors are all interested in hearing about 
the new biologic agents, but no one can afford them. Thalidomide may 
be similarly effective and is much less expensive. 

Intravenous gamma globulin (IVIgG) 

Intravenous gamma globulin (IVIgG) received a lot of attention in the early 
1990s. It is still used for many diseases by some physicians, but the cost is 
extremely high and its use has largely been supplanted by the biologics. 
IVIgG always appeared to be helpful, but in controlled studies the ben
efits were always marginal. Some physicians still believe this is an excel
lent medication for systemic onset arthritis and dermatomyositis. It is very 
effective for children with Kawasaki disease (see Chapter 17). The differ
ence is that Kawasaki disease is an acute illness. Once you have treated a 
child for Kawasaki disease with IVIgG, in most cases the illness is cured. 

The use of IVIgG seems to suffer from a phenomenon called tachy
phylaxis. What that means is that the effect of treatment decreases with 
each successive dose. Children treated with IVIgG often seemed much 
improved initially, but they would require more and more IVIgG over 
time (usually, more frequent treatment) with less and less effect. As a 
result, the benefits of IVIgG for chronic conditions such as arthritis and 
dermatomyositis are less clear. It is a useful therapy for children with 
immune deficiency diseases who do not make enough of their own IgG, 
because in those cases it is simply a replacement therapy. 

Many parents and physicians initially chose IVIgG because they felt 
this was a safer therapy. With extensive experience, it has become clear 
that significant negative side effects may occur. Like infliximab, this 
therapy must be given as periodic intravenous infusions and may be 
associated with allergic reactions. In general, this therapy should be re
stricted to specific situations such as Kawasaki disease and some hema
tologic disorders. 
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Gold sodium thioglucose and gold sodium thiomalate 
(Myochrysine, Solganol, “gold shots”) 

Gold shots were the standard of therapy for difficult arthritis in adults 
and children when I began my career. For many children, they were dra
matically effective, bringing a slow but steady resolution of the arthritis. 
The major difficulty with gold shots is that they require painful intra
muscular injections. The injections are given weekly until the arthritis is 
well under control and then slowly spaced out over longer intervals. 

Since gold shots could have significant impact on the blood-forming 
cells, most physicians do routine blood work before every dose. Frequent 
testing and doctor visits are a major inconvenience. However, gold shots 
were effective for many children with arthritis. Side effects beyond the 
inconvenience of frequent physician visits were most often limited to 
minor changes in the blood tests. Severe side effects do occur, but they 
are infrequent. 

Over the past twenty years, most physicians have replaced the use of 
gold shots with methotrexate and now the new biologics. Methotrexate 
is usually given in oral form and is far more convenient. It is unclear 
where gold shots belong in the current approach to therapy. There are 
many children whose arthritis disappeared when they were treated with 
gold shots. However, some children ultimately relapsed after the gold 
shots were discontinued. The biologics, such as etanercept, clearly pro
vide a quicker and greater level of relief with less apparent toxicity. I 
almost never use gold shots now, but there may still be a place for them. 

Auranofin (Ridaura) 

Auranofin is an oral version of gold salts given as daily pills. It was de
veloped in an effort to overcome the inconvenience associated with 
weekly gold shots. Unfortunately, auranofin does not seem to be as ef
fective as gold shots. It has just as many side effects. It is rarely if ever 
used in childhood. 

D-penicillamine 

D-penicillamine is a chelating agent (see the Glossary) that was widely 
used for the treatment of children with JA and morphea and scleroderma. 
It is clearly a disease-modifying agent but has a very slow onset of action 
and a high frequency of toxic reactions. Routine blood test abnormali
ties, skin rashes, kidney irritation, and neurologic abnormalities all oc
cur. As a result of the slow onset of improvement and the high frequency 
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of side effects, D-penicillamine was rapidly replaced by methotrexate 
for the treatment of children with arthritis. D-penicillamine may still have 
a role for children who have not responded to other medications, but it is 
rare to see it used for arthritis in childhood. 

D-penicillamine has long been the standard recommended therapy 
for children with morphea and scleroderma (progressive systemic scle
rosis). Although some physicians report good effects, most physicians 
with extensive experience find D-penicillamine to have a high frequency 
of toxicity and only minimal efficacy. The right therapy for scleroderma 
remains controversial, but I prefer methotrexate. For most children with 
scleroderma or morphea, methotrexate has greater efficacy and less tox
icity than D-penicillamine. Nevertheless, there are well-respected physi
cians who continue to use D-penicillamine for scleroderma. 

Plasmapharesis (apharesis). Plasmapharesis is not a medication. It is 
a technique by which the patient’s blood is removed from the body so 
the plasma (see the Glossary) can be removed and replaced, while the 
blood cells are returned to the patient. If there is a toxic element in the 
plasma, plasmapharesis will remove it. 

At one point, plasmapharesis was considered a possible therapy for a 
wide variety of diseases. However, it was found to lack lasting beneficial 
effects. Today, plasmapharesis is not routinely used for the therapy of 
children with any rheumatic disease. However, it is occasionally benefi
cial for crisis management in children with systemic lupus erythemato
sus or antiphospholipid antibody syndrome. Controlled studies do not 
convincingly show any sustained benefit from plasmapharesis after the 
acute crisis. Over time, the toxic effects mount, while the therapeutic 
efficacy decreases. 

C O M B I N A  T I O N S  O F  M E D I C I N E  

It is a great frustration for parents to have a child with active arthritis 
who is receiving multiple medications and does not seem to be getting 
better. When the physician recommends a new medication, parents in
evitably ask, “Which one is this replacing?” Sometimes we are adding a 
new drug without discontinuing one of the others. This frustrates many 
parents. It is important to understand that the immune system is the 
body’s defense against infection. Throughout history infection has been 
a major cause of death in childhood. Thus, children who had strong im
mune systems were much more likely to survive. 
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Imagine if you were given the job of reducing traffic in Manhattan— 
there are just too many cars! At first, you might simply close one of the 
many bridges into the city. That would be effective when you first did 
it, but quickly you would notice that there are a lot of bridges into 
Manhattan. Some people may have stopped going into the city, but 
others changed to a different bridge. 

The next step would be to stop traffic on all the bridges. That would 
have a very good effect at first, but then you would realize that there 
are four tunnels. Pretty quickly, the tunnel traffic would go way up 
and traffic in the city would begin to climb again. If you start stopping 
tunnel traffic, you would discover that people would start using the 
ferries more. 

Just to make matters worse, if you could completely stop the traffic 
into Manhattan, the people living in the city would starve. Thus, there 
is no simple answer. You would need to adjust and test varying com
binations of bridge and tunnel restrictions to find one that accom
plished your goal of reducing traffic sufficiently without causing harm 
to the people in the city. 

As a physician prescribing medicine for a child with arthritis, I need to 
find the right combination with the best effect for the child and the few
est side effects. Often this means attacking the problem from several dif
ferent directions. I try to stop one bridge and one tunnel to get the right 
balance of letting necessary traffic in and reducing cars. There is no per
fect solution for traffic or arthritis. 

A nurse with whom I have worked for more than ten years summa
rized it best: “When I first saw you prescribing so many different medi
cines for children, I was scared. Now we’ve worked together for over ten 
years and I see how well the children have done. We didn’t get such 
good results before. Now I understand that aggressive therapy works.” 

R O U T I N E  S U P P L E M E N T S  

Parents are always anxious to make sure they are doing everything pos
sible for their children. In the United States it is rare to find anyone whose 
diet is truly deficient. However, some kids are fussy about meat, vegetables, 
and so on. The best way to deal with this is to make sure your child takes 
a single multivitamin each day. This should be a vitamin that is appropri
ate for your child’s age. Check with your physician if you are unsure. 
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Many children with chronic active disease are anemic. As a result of 
the chronic blood loss, some of them will become iron-deficient. In other 
children, the problem is that they don’t utilize the iron in their bodies 
well. If your child has arthritis, make sure you give him or her a vitamin 
with iron. However, remember iron is toxic if the levels are too high. 
Don’t give iron pills unless directed to do so by the physician. If you’ve 
been giving them for a long time, remind the physician to check the lev
els. Excessive iron causes damage to many organs. 

Calcium supplementation is also very popular at the present time. 
Calcium is included in our daily diet, but not all of us get enough every 
day. Most routine multivitamins don’t contain a large amount of calcium. 
However, there is a reason for this. Calcium tends to cause upset stom
achs and constipation. (People won’t buy vitamins that cause these prob
lems.) If your child is not getting a balanced diet, speak to your doctor 
about a calcium supplement. However, be aware that calcium does cause 
constipation and upset stomachs in some people. Like iron, calcium is 
necessary, but too much can be harmful. Don’t overdo it. Let your doctor 
know what you are giving your child. 

Most of the other vitamins and minerals are adequately replaced by a 
single multivitamin daily. There is always a lot of talk about extra this or 
extra that. No one is quite sure when extra is good or not. However, it is 
clear that too much vitamin A and too much vitamin D are harmful. Do not 
supplement these beyond your doctor’s recommendation. In most cases, 
a daily multivitamin is more than enough. 

The best intentions don’t always work out as you would expect. One 
of my teenage patients came from a family with a strong family history 
of kidney stones. He had never had any problems, but some of the 
adults in his family had developed kidney stones in their forties. When 
my patient became ill, his mother wanted to do everything possible. 
She gave him extra calcium and extra vitamin C. As a result, she also 
gave him kidney stones. 

I M M U N I Z A  T I O N S  

The following are several important questions that I am repeatedly asked 
about immunizations. 



312 Living with a Child Who Has a Chronic Condition 

•	 Do they cause juvenile arthritis or other rheumatic diseases? 

•	 Are they safe for children with rheumatic diseases? 

•	 Should my child be vaccinated? 

•	 And the question too many people forget to ask: What about vaccinat-
ing my other children? 

The most important thing to understand about immunizations is that 
they have saved millions of lives. Routine vaccination against smallpox 
eliminated a terrible and often fatal disease from the world (current 
bioterror issues are not relevant to this discussion; I discuss smallpox 
vaccination for children with rheumatic diseases below). Although it may 
take a full generation, routine immunization against hepatitis B will also 
save hundreds of thousands of lives. You will find it nearly impossible to 
locate a young American doctor with experience treating polio, measles, 
mumps, rubella, or their complications because routine vaccination has 
made these diseases very rare. This is a wonderful thing. At present, 
every American child is routinely vaccinated against polio, tetanus, 
measles, mumps, rubella, pertusis (whooping cough), and hepatitis B. 

To meet the current recommendations of the American Academy of 
Pediatrics, children receive at least fifteen vaccinations during the first 
three years of life. Pauciarticular onset juvenile arthritis frequently starts 
in young children in this age group, so chances are that children often 
develop the disease within a few months of a vaccination. Since the in
jections cause a fever and pain, it is natural for parents of a child with 
arthritis to suspect that the injection may have played a role. 

A proper study would require evaluating the frequency of juvenile ar
thritis in a large group of children who did not get properly vaccinated. 
However, it would be unethical to do this. What I can tell you is that I have 
been practicing for more than twenty-five years and have practiced in ar
eas where routine vaccinations were not always done (because people did 
not come to the doctor). There does not appear to be any increase in the 
incidence of juvenile arthritis among properly vaccinated children. We know 
there are small risks associated with routine vaccination, but the risks of the dis-
eases we are being protected against are far more severe. 

However, while I believe it is important that all normal children re
ceive vaccinations, the situation for children who have arthritis is more com-
plicated. Here there is a diversity of opinion among doctors. In addition, 
the answer depends on what medications your child is taking. What I 
am stating here are only my own views. 



313 Medications and Immunizations 

Most often your child will have received polio, tetanus, measles, mumps, 
and rubella immunizations before developing arthritis. This will make life 
easier for everyone. Although several doses of vaccine are recommended, 
children get some protection from even a single dose. A child who has 
never been vaccinated against these diseases is a special case that will re
quire careful consideration between the parents and physician. 

If a child has received the three routine vaccinations scheduled up to 
six months of age and the first measles, mumps, rubella vaccination, then 
the child should not receive any further vaccines while the arthritis is 
active. For children who are off medications or taking only a routine 
NSAID and if the arthritis has been fully controlled for six months, then 
one can carefully consider giving vaccinations. 

Rubella is the only vaccine that routinely causes transient arthritis as 
a side effect. I would check to see whether a child has a reasonable titer 
of immunity (this is a routine blood test) and not revaccinate with ru
bella if the child is immune. I would avoid live vaccines (e.g., the chicken
pox vaccine [herpes zoster], and the smallpox vaccine) in any child who 
has active disease or is receiving immunosuppressive drugs. These rec
ommendations are detailed in the box on the following page. 

A major issue that is often overlooked by physicians and families is the possible 
spread of live virus vaccines among close contacts. If your child is receiving 
medications that impede the ability to fight infection (including but not 
limited to corticosteroids, methotrexate, and biologics), not only should 
they not receive live vaccines but neither should their brothers and sisters. 
The altered virus contained in these vaccines can spread from one child to 
another and cause severe problems in an immunologically compromised 
child. You must also be careful about letting your child come in close con
tact with other children who have been recently vaccinated. 

Notes on other vaccines 

Flu shots. Hotly debated by physicians. There is no right answer. 
Pneumovax. It is now recommended by the American Academy of Pe

diatrics that young children receive the pneumovax vaccination early in 
life. It prevents many types of serious pneumonia and other infections 
caused by the same family of bacteria. Most older children have not gotten 
it. It should be given to children if you think you are going to put them on 
immunosuppressive medications, but it must be given before you start 
the immunosuppressive medication for it to be most effective. There is 
evidence that it still has some benefit even if the children are on immuno
suppressive medicine. This is safe because it is not a live vaccine. 
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Recommendations for vaccinations 
in children with rheumatic disease 

Child with arthritis off all medications and well for six months or more 
All vaccines recommended may be given, but avoid rubella if the child 

has a positive titer, indicating immunity to rubella. 

Child with arthritis on NSAIDs, but well for six months 
Most routine vaccinations okay but avoid rubella if the child has a 

positive titer 
No live vaccines (e.g., chicken pox [herpes zoster] and smallpox). There 

is risk of disease and Reye’s syndrome. 

Child with arthritis on immunosuppressive medications: Cortico
steroids, biologics (e.g., etanercept, infliximab, anakinra, and 
adalimumab), and cytotoxics (e.g., methotrexate, mycophenolate 
mofetil, cyclophosphamide, and azathioprine) 

No vaccinations to the child 
No live vaccinations to siblings or household contacts. 

Child with active arthritis within the past six months (no matter what 
the medications) 

No vaccinations (not all doctors agree). 

Meningitis (meningococcal vaccine). The meningococcal vacine is 
frequently recommended for college freshman. It is not essential and the 
risk of meningococcal meningitis is very low. I would not dissuade par
ents who want their child to have it. 

Smallpox (vaccinia). Smallpox was and still is a terrible condition that 
is often fatal. Worldwide vaccination programs have led to the elimina
tion of this disease except as a biowarfare threat. This is a live virus and has 
a significant risk of causing trouble to anyone who is immunosuppressed. It is 
also a member of the herpes family of viruses that has been linked to 
Reye’s syndrome. 

Should the disease become a real threat, it will be necessary to immu
nize as many people as possible. For children on NSAIDs only, the risk 
would be acceptable under those circumstances. For children on immuno
suppressive drugs, it would be necessary to stop those drugs at least four
teen days before vaccination and maintain the child off the drugs for a 
month after the vaccination (if the CDC makes official recommendations 
for this situation, we should all follow them. But so far they have not.) The 
risks of doing this will have to be considered for each child’s situation. 
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Alternative  Medicine 


Vitamins and Supplements 

Whenever I finish explaining a new medication and a parent asks me, “Is 
there another choice?” I know that something is worrying him or her. One 
of the biggest problems in medicine is fear of side effects. It’s a lot like 
flying. When you get on the airplane and the flight attendant talks about 
the life jacket under the seat in front of you, you cannot help but think, “If 
there’s a real chance we’re going to land in the water, I’m getting off this 
plane.” Surely, the flight attendant feels the same way. However, the gov
ernment requires that passengers be informed about the life jacket and 
other safety precautions. Similarly, physicians are required to tell you about 
possible side effects of medications. If they thought there would be any 
serious ones, they would not give you the medicine. However, the physi
cians and the flight attendant are required to give you this information 
because no one knows for sure when something might go wrong. 

You cannot get to a far away place without the risks of driving, flying, 
taking a train, or taking a boat. You cannot treat illness without the risk 
of side effects. Whether you take the prescribed medications, buy over-the-
counter medications, ignore your problem and figure it will go away, or buy 
health food “cures,” there are risks associated with every choice. The only differ-
ence is whether or not those risks are clearly explained to you. The physician is 
required to do that, but you have to read the warnings for yourself on 
over-the-counter medications. 

A quick search of the Internet for the words “arthritis+alternative+cure” 
turned up over 120,000 Web pages. Searching for “arthritis+diet” turned 
up over 500,000 Web pages. Some recommend you avoid red meat, some 
recommend rub-on creams, some recommend “dietary” supplements. 

315 
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Can all of these people really be wrong? Surely, some of these sites have 
useful information. 

There are many things to remember when you consider using supple
ments and alternative medicines. First and foremost is that none of these 
diets or creams or “supplements” is subject to any regulation regarding truth of 
their claims, the purity of the product, or even that what it says on the label is what 
is in the product. Many supplements have been found to contain little if any 
of the ingredients highlighted on the label, but some have been found to 
be contaminated with heavy metals and other substances that are known 
to be bad for you. The harmful contaminants were not listed on the labels. 
(If you are curious, I found over 4,000 web pages discussing harmful con
taminants in supplements. See supplement+harmful+contaminant.) 

R E A D  T H E  L A B E L  C A R E F U L LY  A N D  

D O N ’ T  B E L I E V E  E V E R  Y T H I N G  Y O U  R E A D  

There is no such thing as a medication or food to relieve bone or joint 
pains that has positive effects that has no risk of side effects. It is with 
dismay that I see parents bring in all sorts of things found in health food 
stores, noted on the Internet, advertised on television, or seen in the news
papers. They want me to say that it’s all right to give it to their child. 
Most would not be fooled for a moment if the item promised stock mar
ket riches or a new way to keep your car from needing gasoline. 

There are lots of unscrupulous individuals who will sell you anything 
to get your money. Health aids are a billion-dollar-a-year business. Most 
are harmless except for the expense and may have a positive “placebo 
effect.” However, many are potentially harmful, especially for people 
who really do have a problem. Moreover, their use may delay proper 
diagnosis and treatment. There are no rules restricting what salespeople 
can say in stores or can be claimed on the Internet. The small print al
ways says, “This item is sold as a food supplement not a medication and 
these claims have not been evaluated or validated by the FDA.” FDA-
approved drugs are made in factories that are carefully inspected. The 
medications are checked to be sure that they are really what they say the 
are and to be sure they contain no contaminants that could be harmful. 

Prescription medications are provided by licensed physicians who 
have been trained in their use and who do not have a financial incentive 
for you to take the drug. What do you know about where that health 
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food or miracle cure was made, what’s really in it, the training of the 
people recommending it, or their financial incentive to sell it? You would 
be shocked to read the reports about many of these products that have 
been investigated. 

Many people assume that physicians are automatically against anything 
they did not prescribe. If you read through all the literature on alternative 
care, you’ll even find statements such as, “Doctors are not going to give 
you this because it will cure you. Then you will not have to go back and 
they will not make any money.” Nothing could be further from the truth. 
It is against the law for doctors to have a financial interest in the drugs 
they prescribe. If peanut butter from the supermarket would cure arthri
tis, I’d be thrilled to send my patients straight to the checkout counter. 

In the sections that follow, I discuss vitamin and mineral supplemen
tation, alternative diets, dietary supplements, and herbal cures. You will 
find I favor some types of supplementation and oppose others. Several 
key points need to be considered. 

•	 Although manufacturing, advertising, and distribution of medi
cations are tightly regulated by the FDA, there is no regulation 
of recommendations for diets or dietary supplements. 

•	 The manufacturers of supplements can claim whatever they wish 
without doing testing of any kind. 

•	 There is no independent testing to determine whether what the 
label says the supplement contains is in fact in it. 

•	 Nor is there independent testing to make sure that the supple
ment does not contain harmful things. 

When you meet someone who is sure that a special diet or supplement made 
his or her arthritis better, remember they may or may not have the same disease 
you or your child has. Second, large-scale studies of adults with arthritis 
have clearly documented a substantial “sugar pill” (placebo) effect. In 
studies of new medications, patients are divided into two groups. One 
group gets the new medication; the other gets an identical-appearing 
sugar pill. In virtually every such study, one-third of the patients receiv
ing the sugar pill report dramatic improvement. They are not lying. They 
feel better. Whether this was due to spontaneous improvement, psycho
logical effects, or other factors varied from patient to patient. But the 
sugar pills did not make them better. 
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No matter what anyone tells you, there is no such thing as an active 
ingredient without possible side effects. Anything that has real effects has 
the potential of side effects. Physicians are prevented from owning pharma
cies or selling you medications in their offices. This is to prevent them 
from having a financial gain in prescribing a medication. In contrast, the 
people selling vitamins and supplements are salespeople who have been 
trained to sell you their products. Many are on direct commission. That 
means the more you spend, the more they are paid. Recently, some phy
sicians started selling vitamins and supplements in their offices (and 
making a profit on them). This was declared unethical by several medi
cal societies and may soon be illegal. 

V I T  A M I N S  

Every child with chronic disease should be on a daily vitamin that con
tains the appropriate amounts of vitamins A, B (all types), C, D, E, and K, 
folic acid, iron, and calcium. Children with iron deficiency may need 
additional iron supplementation. Children should also be getting ad
equate daily calcium. However, the iron-containing medications may 
cause upset stomach. Overdosage of iron can be fatal, so keep the pills in 
a safe place and give extra iron (more than a regular multivitamin con
tains) only on a doctor’s advice. 

Calcium in excess causes upset stomach and constipation. In severe 
excess, calcium can also contribute to kidney stones (especially if com
bined with a lot of vitamin C, which acidifies the urine). Beyond the 
recommended basic daily requirement, extra vitamins must be given with 
caution. Most vitamins have a tremendous safety range. However, vita
mins A and D are stored in the body and may reach toxic levels. Too 
much vitamin A or D can cause severe illness and even death. 

When you buy your vitamins I strongly recommend you stick with an 
established brand from a major national manufacturer. Not all vitamin 
pills are the same. Some pills will claim a large amount of an ingredient, 
but it may not be in a form your body can use. Spinach is a famous ex
ample of this problem. It is full of iron, but not in a form that is very 
usable when you eat it. In addition, you have no way of knowing what 
the filler in the vitamin is or what it may be contaminated with. 

In the 1980s many people developed eosinophilic fasciitis after taking 
a B vitamin supplement. It’s never been conclusively proven, but it is 
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thought that the main ingredient was improperly manufactured. Unfor
tunately, a number of vitamin makers bought the main ingredient from 
the same company. If your local coffee shop or newsstand is selling vita
mins at the checkout counter, it’s because they make a profit on them. If 
you never heard of a brand, I suggest you avoid it. 

S U P P L E M E N T S  

Supplements need to be divided between plant extracts and a large vari
ety of chemicals. You have to remember that “all-natural” does not mean safe. 
The hemlock that poisoned Socrates was an “all-natural” product. Sometimes 
parents or patients ask whether they can take the medicine in a more 
natural form. It is useful to consider the history of aspirin. The original 
form was derived from willow tree bark, clearly an all-natural product. 
When chemists looked at it carefully, they discovered the active ingredi
ent was salicin. However, while salicin was much more effective than 
the original bark extract, it caused severe upset stomach. Aspirin is chemi
cally modified salicin that is much easier on the stomach than the all-
natural form of the drug. 

If you are standing in the aisle of your local pharmacy or health food/ 
nutrition store and trying to decide which of all the products to buy, 
remember this. There is a large counter containing many different rem
edies for coughs and colds. But if you have a documented streptococ
cal sore throat, every doctor recommends penicillin (unless you are 
allergic). Why is only one drug recommended for streptococcal sore 
throat? Because it has been proven that penicillin works. Why are 
there so many different remedies for coughs and colds? Because none 
of them has ever really been proven to work well. If one had, we 
would all buy that one and the other brands would be gone. How 
many different products do you see in the health food or nutrition 
store claiming that they will cure arthritis? 

Glucosamine 

One supplement that has been shown to be of benefit for people with 
osteoarthritis is glucosamine. Glucosamine is a raw ingredient used by 
the body in manufacturing cartilage. Several studies have shown that 
adults with osteoarthritis who were taking glucosamine felt better than 
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those taking sugar pills. However, osteoarthritis is due to breakdown of 
cartilage with age. This is not the cause of the problems in children with 
arthritis. Still, side effects of glucosamine are usually mild. In contrast, 
chondroitin sulfate, which is often marketed with glucosamine, has failed 
to show benefit in studies and been shown to cause an increased fre
quency of stomach upset. 

Fatty acid supplementation (Omega 3 and similar products) 

Omega-3 fatty acids have been recommended for people with arthritis 
since the 1980s. The omega-3 fatty acids are oils found in large amounts 
in cold-water fish. There was tremendous excitement when these com
pounds were initially described as helpful, and extensive studies were 
done. These fatty acids alter the synthesis of inflammatory mediators in 
the body. However, to demonstrate the claimed effect it’s necessary to 
take ten or more capsules every day. 

When careful studies of patients taking omega-3 fatty acids were done, 
the researchers were able to show that many of the adults with rheuma
toid arthritis were much better in six to eight weeks. However, by twelve 
weeks the body readjusted itself and began to make increased amounts 
of the inflammatory mediators again. All the benefits found in the early 
phase of the studies disappeared, and there were no long-term benefits. 
The major side effects of omega-3 fatty acids are increased bruising and 
prolonged bleeding. It’s also very expensive if you take the amount nec
essary to show a short-term effect. 

Flaxseed oil is another source of essential fatty acids that is frequently 
recommended for the treatment of arthritis. There is no long list of nega
tive side effects, but there is no convincing evidence it helps, either. Other 
sources have suggested that evening primrose, black currant, and bor
age oil may be beneficial by increasing omega-6 fatty acids. However, all 
of these products have failed to demonstrate a positive effect when com
pared with identical-appearing fake capsules. In addition, they can cause 
side effects, especially if they are contaminated. 

In the never-ending search for a better solution, a wide variety of ad
ditional agents are being screened and tested for use in patients with 
arthritis. What you must remember is that anything with real effects can 
have possible side effects. Many additional dietary supplements will ap
pear with claims that they help arthritis sufferers. We hope that one of 
them will ultimately turn out to be beneficial. However, just as you would 
never accept a doctor’s prescription for your child for a new drug that 
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had not been approved by the FDA and on which no safety testing had 
been reported, just because a friend told you it might help, you should 
not be trying new dietary supplements any more willingly. A number 
have been taken off the market after being proven unsafe. If something 
is proven safe and effective, everyone will know very quickly and I’ll be 
recommending it. 

D I E T S  

I am a strong proponent of a healthy, balanced diet. Many different sources 
recommend that people with arthritis should avoid all sorts of foods. There 
are the no nightshade diets, the no red meat diets, the avoid fungus diets, 
the low gluten diets, the vegetarian diets, and many more. Going on a spe-
cial diet makes us feel as if we have taken some control over our destiny. Taking 
that important step to regain control makes all of us feel better. 

I never argue with a family that tells me they have adopted a special 
diet and the child feels better (as long as it is a healthy diet). However, 
large-scale testing has not shown any of these diets to be particularly 
beneficial for children with arthritis. The only exception is children with 
celiac disease. These children may develop arthritis as one manifestation 
of their disease and will do better on a low-gluten diet. If you are unsure, 
double-check that your child has been checked for this; the initial screen
ing is a simple blood test. Most will not have celiac disease, but we need 
to find the few that do. 

From time to time I see children who have been placed on strict elimi
nation diets because the family believes the arthritis is due to a food 
allergy. Although families sometimes convince themselves of short-term 
benefits, I’ve never seen a child get better over the long term. These diets 
put your child through useless deprivation and damage their growth 
and their self-image. The only food intolerance truly associated with ar
thritis is celiac disease, which is easily tested for. 

A  L  T E R N A  T I V E  M E D I C A L  S Y S T E M S  

We all know stories of people who got better after they prayed to a cer
tain saint, went to Lourdes, had acupuncture done, or took up Zen, among 
other therapies. Taking care of children for many years has made it clear 
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to me that I cannot always explain why their symptoms get better or 
worse on a given day. The diseases do wax and wane over time. Some
one is going to get lucky and get better right after doing something un
likely to really help. There is no reason in the world why you or I should 
argue with them that it is a coincidence. They will know they got better 
and they will try to convince you to do the same thing. Be very careful. 

If anything worked consistently, we’d all be recommending it. I’d be 
just as happy to send you to a certain acupuncturist, to a church, or to 
the supermarket for peanut butter. But, rest assured, I have lots of fami
lies who took their children to Lourdes, the Dead Sea, or the acupunctur
ist, or tried all the other things you hear about. If one of them worked 
more often than random chance, I’d be telling you about it. 

In this era of global travel and communication, there is no hidden cure 
being used in some remote part of the world that we do not know about. I 
frequently teach in Asia and Africa. The question there is always whether 
I can help them get more American medicines. No one has ever come up 
to me and said, “Here, take this stuff home, it will cure everyone.” In Viet
nam, you will see vendors selling snake wine for rheumatism. The dead 
snake is still in the bottle. I wonder why the labels are in English and the 
prices are in dollars. Nothing on the bottles is written in Vietnamese. 

C O N C L U S I O N S  

Everyone wants to feel he or she is doing everything possible for chil
dren with arthritis. However, before you buy a dietary supplement, ask 
yourself the following questions. 

•	 Would you accept a prescription for the same thing from your 
doctor? 

•	 Have you ever heard of the manufacturer? 

•	 Is any proof supplied for the claims made? 

•	 Is there any certificate of approval of the plant where it was manu
factured? Where is it? 

•	 Who is recommending this and what is their training? 

•	 Are they going to make a profit if you buy this? 

•	 If you are going to make your child take this, would you take it 
yourself? 
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•	 What do you know about possible side effects or possible inter
ference with the medicines your child is supposed to be taking? 

•	 Have you discussed this with your child’s doctor? 

If you’re afraid to discuss supplements you want to give your child 
with the doctor, either do not give the supplements or find a doctor you 
are not afraid to talk to. I discuss these things with my patients all the 
time. If it’s essentially harmless, I’ll tell you. I stop families from doing 
things or giving children things only if I believe they are unsafe. 
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X  R AY S  

Each type of diagnostic test has its proper place in evaluating children 
with muscle, bone, or joint pain. If a bone is painful, it is appropriate to 
begin the evaluation (after a complete history is taken and a thorough 
physical examination is done) with an X-ray radiograph to eliminate the 
possibility of fracture or structural abnormality. X rays are also useful to 
determine whether bones are out of alignment or abnormally curved. 
An X ray may be the only study necessary to establish the diagnosis of a 
broken bone, slipped capital femoral epiphysis, scoliosis, or many other 
orthopedic conditions (see Chapter 3). However, for children with juve
nile arthritis, lupus, or many other rheumatic conditions, the X ray may 
be useful only to exclude orthopedic problems. 

X rays are almost always necessary when there is any history of trauma 
before the onset of pain or when there has been a sudden change in the 
child’s condition. However, the bones are not fully calcified in young 
children, and the use of X rays to evaluate arthritis is of little value ex
cept in the most severe cases. Once the initial X rays have been done, 
follow up X rays are necessary only if a fracture is suspected or if there is 
a structural abnormality that must be monitored. For children with rheu
matic disease, periodic X rays provide little information that cannot be 
gained from careful examination of the joints and their range of motion. 
However, X rays are important if there is a sudden change or if the prob
lem is not resolving in the expected manner. 

324 
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C  A  T  S C A N S  

Instead of the X rays striking film after passing through the body, as in a 
regular X ray radiograph, CAT (computer axial tomography) scan X rays 
are recorded by a computer that creates a three-dimensional picture. These 
pictures may reveal far greater detail than regular X rays and provide a 
lot of additional information. Many families are confused about the relative 
roles of CAT scans and MRI. This is easy to understand if you recognize 
that although the two machines look similar, they operate in a very dif
ferent manner. The CAT scan passes X rays through the body. Anything 
that absorbs X rays, such as bone, blocks their passage and shows up 
white on the film. Various tissues absorb X rays to differing degrees and 
can be seen on the CAT scan. 

M R I  

Magnetic resonance imaging (MRI) works on the principle of nuclear 
magnetic resonance. All you need to know is that this allows the ma
chine to locate water molecules in the body (although it can be set to find 
other molecules). The machines are calibrated so that they can detect 
differences in the concentration of water molecules in different tissues, 
and, using sophisticated computer programs, this allows them to con
struct a picture of the tissues. The MRI is excellent for making a picture 
of the soft tissues of the body that are filled with water molecules (re
member, we are all made up of about 70% water). However, bone tissue 
contains very little water and does not show up well on MRI. The bone 
marrow contains water and shows up well, and the cartilage covering 
the ends of the bones shows up well, but not the bones themselves. As a 
result of these differences, a CAT scan will give a much better picture of 
a structural abnormality of bone, but an MRI will show a torn ligament 
or damaged cartilage that cannot be seen well on the CAT scan. 

B O N E  S C A N S  

There are a number of other diagnostic tests that may be useful in deal
ing with bone and joint problems. One of the most common is the bone 
scan. Bone scanning is based on the uptake of the radioactive isotope 
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technetium 99 (Tc-99) by active bone cells. Normal bone cells are not very 
active, but if there is an injury, arthritis, infection, or tumor, the bone 
cells become active in trying to repair the damage. When they become 
active, they take up more calcium and related substances. When Tc-99 is 
injected, active bone cells take it up. Because it is radioactive a picture of 
where it went in the body can be made using a gamma counter. When a 
bone scan is done, the patient is given an injection of Tc-99. Later the 
patient lies on a special table while a gamma counter passes over him or 
her and makes a picture of where the Tc-99 went. Areas with increased 
Tc-99 are areas of irritated bone. 

This test can find areas that are too small to be obvious on regular 
X rays or CAT scans. It can also find areas where the bone cells have been 
irritated but obvious changes have not taken place. As a result, this test 
is very good for finding things such as osteomyelitis (bone infections) 
and osteoid osteomas (small, benign bone tumors) before they are evi
dent on X ray. Although the actual lesion may not be large, the irritated 
bone will show up quite brightly. One advantage of a bone scan is that it 
allows the physician to evaluate the entire body for areas of bone irrita
tion. Thus, it can help to find unsuspected problems. 

G A L L I U M  S C A N N I N G  

Gallium scanning is another method of looking for areas of inflamma
tion by injecting a radioactive substance (Ga-67). Areas of inflammation 
in soft tissues such as liver, spleen, lung, muscle, and other tissues take 
up the radioactive gallium to a greater degree than normal tissues. In
creased uptake of gallium can be used to find infections, tumors, and 
other problems. The machinery used is the same as the machinery used 
in the bone scan. Again, this has the advantage of allowing the evalua
tion of the entire body. 

Although bone scans and gallium scans are done using the same ma
chinery, they cannot be done simultaneously. Bone scans are completed 
the same day, and the Tc-99 is rapidly removed from the body. The gallium 
scan procedure is done over a period of three days. This is because it takes 
the Ga-67 longer to reach the tissues. In addition, the Ga-67 takes a long 
time to leave the body. As a result, if both tests are necessary, it is important to 
do the bone scan first. The gallium scan can then be started the next day. It is 
necessary to wait more than a week after a gallium scan has been done (for 
the Ga-67 to clear the system) before a bone scan can be done. 
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Risks of radiology tests 

Every parent is concerned about the risks of exposure to X rays or radio
active isotopes. It would be foolish to expose anyone unnecessarily to 
these sources of radiation. All people who work in these areas wear 
badges and protective aprons if they are going to be directly exposed. At 
the same time, the risk to children who have these tests is generally neg
ligible. The two things to remember are, first, the risk of undetected dis
ease is far greater than the risk of damage from the test; and second, 
even crossing the street or riding in the car to the supermarket involves 
a certain level of risk. It is important to do what needs to be done. 

D I A G N O S T I C  U L  T R A S O U N D  ( S O N O G R A P H Y )  

Ultrasound is a relatively new technology that may allow us to study 
muscles, bones, and joints at far less cost and without the risks associ
ated with radiation. At the present time, the use of ultrasound to evalu
ate joint swelling and tendon inflammation is rapidly advancing. These 
tests may be available to your doctor and may be quite helpful in evalu
ating problems in the muscles and joints. Ultrasound can also be used to 
guide the doctors when they need to inject joints that they cannot see, 
such as the hips. 

S Y N O V I A L  F L U I D  A S P I R A  T I O N  

Synovial fluid aspiration is often done in the physician’s office. How
ever, sometimes it is done in the radiology department because physi
cians want to use X-ray guidance (or ultrasound, as described above) to 
make sure the needle is in the right place. Synovial fluid aspiration con
sists of taking some of the fluid out of an inflamed joint. This is normally 
done for the purpose of analyzing the fluid to look for evidence of infec
tion, bleeding, or tumors. In children, the test is done most often to ex
clude the possibility of infection. Even children who are known to have 
arthritis can develop an infection in the joint. If there is any question, the 
physicians will want to remove fluid from the joint and send it for ap
propriate testing. This testing should include a Gram stain, culture, cell 
count, protein, and sugar analyses. These tests are described in greater 
detail in the section on synovial fluid analysis later in this chapter. 
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Parents often wonder why the physicians do not simply take all the 
fluid out while they have a needle in the swollen joint. Unfortunately, the 
fluid will rapidly reappear. Medications are needed to stop the process. 
(Imagine that your kitchen faucet is stuck open and the sink is overflow
ing. If I come in with a bucket and empty the sink, the problem will stop 
for a short period. However, if I don’t turn off the water or unplug the 
blockage, the sink will just fill right back up and start to overflow again.) 

P U L M O N A R  Y  F U N C T I O N  T E S T I N G  

Pulmonary function testing (PFT) is a special set of tests to measure the 
child’s ability to breathe. This consists of two parts. The first part mea
sures the ability of the lungs to move air in and out. The second part 
measures the ability of the lungs to move oxygen from the air inhaled 
into the lungs to the blood passing through the lungs. Both parts must 
work properly for a child to breathe easily. 

The first thing that happens when a child is sent for pulmonary func
tion testing is that he or she is set up to breathe into a big machine. Then 
the child is encouraged to breath normally at first. After that the techni
cian will have him or her breathe in and out as hard as possible, then as 
fast as possible. This may be repeated after a medication called a bron
chodilator is given. The bronchodilator is used to reverse changes due to 
constriction of the airways by asthma or a similar illness. So if the tests 
improve after the child uses a bronchodilator, it suggests that part of the 
problem is asthma or a similar disease. 

Rapidly breathing in and out allows the doctors to see how well the 
lungs are moving. There are two types of problems. Obstructive lung 
disease describes when something is getting in the way of the air flow. 
This is rare in children with rheumatic disease. Restrictive lung disease 
describes when the lungs themselves are not moving well. This can be 
due to weakness, but more often it means the lungs themselves are stiff. 
Most often, this happens when the lungs are involved by scleroderma, 
but it can happen with other rheumatic diseases. 

The final part of PFTs is a test called a diffusing capacity (DLCO). In 
this test, the child inhales a special sample containing a small amount of 
an easily measured gas. The child is instructed to hold his breath for ten 
seconds and then exhale. When the child exhales the breath is analyzed 
to see how much of the special gas was kept in the lungs and how much 
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came back out again. This tells the doctors whether or not it was easy for 
the inhaled gas to cross into the bloodstream. If there are problems, it 
means that it is hard for oxygen to get into the blood even though it is 
being moved in and out of the lungs properly. If the child is not getting 
enough oxygen, he or she will feel out of breath all the time. 

O T H E R  T E S T S  

There are a number of other diagnostic tests that are specific to different 
diseases. Rather than discuss each of them here, I have included them in 
the sections related to those diseases where they are relevant. If you have 
concerns about a test not discussed here, ask your physician for more 
information. 

L A B O R A  T  O  R  Y  T E S T S  

Before I begin to discuss the details of various laboratory tests, it is im
portant to understand that the results must be viewed as part of the total 
picture of the patient. A set of laboratory tests is no replacement for a good 
history and physical examination. Abnormal laboratory tests can be a mistake, 
and a child can have all normal laboratory tests and still be seriously affected by 
arthritis. 

Children who complain of bone and joint pains but have “normal labo
ratory tests” often confuse parents and physicians. Many of the rheu
matic diseases are associated with abnormal laboratory tests, but there 
are rheumatic and musculoskeletal diseases in which all the tests are 
normal. Normal laboratory tests do not mean that a child cannot have arthritis 
or another rheumatic disease. It is especially important to realize that juvenile 
arthritis is almost never associated with a positive test for rheumatoid 
factor. Conversely, many children are found to have mild laboratory ab
normalities but do not have rheumatic disease. 

It is also important to remember that laboratory tests are not always 
accurate. In this day of cost saving, centralization, and rapid turnover, 
everyone should be very careful in interpreting laboratory values. Some
times children are referred to me with abnormal laboratory tests that are 
normal when the test is repeated. Other times children have been told 
there was nothing wrong because the test was normal, but a repeat test 
in my office is abnormal. 
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A few years ago a child came to me who was complaining of hip pain 
on both sides. A physician had ordered an arthritis panel and the re
port came back that the child was both antinuclear antibody (ANA)-
and rheumatoid factor (RF)-positive. Since these tests “confirmed” the 
diagnosis of arthritis, the child was begun on medications. The child 
was sent to me to be evaluated for treatment with stronger medication 
for her arthritis because she had failed to get better with six months of 
treatment. X rays revealed the child had bilateral slipped capital femoral 
epiphyses (an orthopedic condition requiring surgery; see Chapter 3). 
The original physician did not do X rays or further testing once he had 
the positive ANA and RF, because those results had “confirmed” the 
diagnosis. Those tests were negative when repeated. The original 
laboratory’s results were incorrect. 

Over the years I have had numerous children referred because of labo
ratory tests that were incorrect. In addition, many children whom I care 
for (who repeatedly test positive for their disease) are occasionally re
ported to have negative tests. They are, of course, positive again when I 
next repeat the test. Incorrect results may be a consequence of a machine 
not operating properly, the blood being mishandled en route to the labo
ratory, the wrong person’s name on the sample, the wrong results being 
entered in the computer by a keyboard operator, and many other causes. 
Always recheck a result that does not make sense, or a key result that would 
change the course of treatment, if it does not fit the clinical picture. 

CBC and MCV 

A complete blood count (CBC) is one of the most routine blood tests; yet 
it can provide a lot of useful information. The first thing reported is the 
hemoglobin and hematocrit. These are measures of the amount of red 
blood cells in the blood. If the child has a low hemoglobin level, it means 
he or she is anemic. The anemia may be from many different causes but 
should prompt further investigation. Many children with severe arthri
tis are anemic. However, a child may have normal results and still have 
arthritis or another condition. Anemia may be evidence of more severe 
disease, inadequate diet, bleeding (including bleeding from an irritated 
stomach lining), increased destruction of red cells, or decreased produc
tion of blood cells. Each of these reasons for anemia has many possible 
causes. The hematocrit measures the same thing as the hemoglobin, al
though it is reported in different units. Most laboratories then report a 
group of tests called RBC, RDW, MCV, MCH, and MCHC. These tests 
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tell you whether the red blood cells are normal in size and help differen
tiate causes of anemia. In general, only the mean corpuscular volume 
(MCV) is important in bone and joint conditions. This is just a fancy way 
of describing the size of the red blood cells. 

When the MCV is very low (the red blood cells are too small), usually 
this occurs because there is not enough hemoglobin (the oxygen-bind-
ing protein) in the cells. This is most often the result of iron deficiency 
but can also be caused by genetic diseases in which hemoglobin is not 
properly made (see thalassemia below). In rheumatic diseases, the MCV 
is often low. In part this is because children with chronic disease often 
absorb iron poorly, and in part it may be due to irritation of the stomach 
lining by medications, which leads to chronic loss of small amounts of 
blood. Often anemia and a low MCV are due to a variety of factors acting 
together. A high MCV may indicate an increased number of young cells 
called reticulocytes. However, it can also be caused by folate deficiency 
(folate is a vitamin). Sulfasalazine and methotrexate are two drugs used 
by rheumatologists that antagonize folate. Thus, a high MCV can be an 
early sign of problems from these medicines, but children on methotrex
ate should be receiving supplemental folate to prevent this problem. If 
necessary, folate may also be given to children on sulfasalazine. 

A normal MCV with a low hemoglobin level may be a “normochro
mic normocytic anemia,” which is the first phase of iron-deficiency ane
mia. It may also be a manifestation of hemolytic anemia. In hemolytic 
anemia, the body is rapidly destroying the red blood cells because of a 
metabolic or autoimmune problem. In an effort to compensate, the bone 
marrow starts releasing large numbers of young cells called reticulocytes. 
These young cells are very large so their MCV is high. However, the 
automated machine that performs the CBC typically produces an aver
age reading. Thus, young cells that are large and old cells that are small 
may average out to a normal number despite low hemoglobin. (Some 
newer machines used to do CBCs will detect this situation.) However, 
this situation can be detected easily by ordering a reticulocyte count to 
identify the young cells. Often children with hemolytic anemia do need 
more iron. Hemolytic anemia may be an isolated problem, but it may 
also be caused by certain medicines and a number of rheumatic condi
tions, including systemic lupus erythematosus. Hemolytic anemia due 
to drugs occurs with increased frequency in children who lack an en
zyme found in normal red blood cells called G6PD. This condition is 
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called G6PD deficiency and is more common in children of African heri
tage. Any child with hemolytic anemia should be carefully investigated. 

Genetic diseases in which hemoglobin is not properly made may cause 
bone pain because the bone marrow expands to make more red cells. Dis
eases with abnormal hemoglobin that produce bone pain include sickle 
cell disease and the carrier state for sickle cell disease. Thalassemia is an
other disease associated with abnormal hemoglobin production and very 
low MCV values that may cause bone pain. Mild thalassemia, or “thalas
semia minor” (the carrier state), often has a low MCV but has no symp
toms. Thalassemia major is a severe disease associated with marked anemia. 
Because the bone marrow is overactive in children with thalassemia ma
jor, these children may have bone pain and bones that appear very abnor
mal on X ray. However, these children are usually diagnosed early in life 
and under the care of a hematologist. Abnormal hemoglobin production 
is best analyzed by a test called a hemoglobin electrophoresis. 

TIBC and Fe 

When a child is anemic, it is important to determine whether he or she is 
getting enough iron (Fe) in the diet and absorbing it. If not, the iron will 
be low, while the total iron bind capacity (TIBC) will be high. If these 
values are normal and the child is anemic, it suggests that there is a prob
lem in making hemoglobin that is not related to iron deficiency. 

WBC count 

White blood cells are a critical component of the body’s defense against 
infection. A low white blood cell (WBC) count is called leukopenia. If 
the white count goes too low, the child is vulnerable to infections. If the 
count goes too high, it suggests that that child is under physiologic stress. 
Infection is one of the possible causes of this type of stress. However, 
certain medications will make the count go up as well. Very high WBC 
counts can occur in diseases such as juvenile arthritis (especially sys
temic onset juvenile arthritis), severe infections, and leukemia (a cancer 
of the white blood cells). 

Very low WBC counts can be the result of leukemia (if the cancerous 
white blood cells are not being released into the circulation). More often 
a low WBC count is the result of medications or certain viral infections. 
Many of the medications used in treating children with rheumatic dis
eases cause low WBC counts in some children. Whenever a child’s count 
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is too low, careful attention should be given to all of the medicines the 
child is taking. This should not be limited to the medicines for rheumatic 
disease. It may be the result of another medicine or two medicines inter
acting. If your child is having a problem, make sure your doctor knows 
about all the medicines and supplements your child is taking. 

Certain diseases, such as systemic lupus erythematosus, may be asso
ciated with more rapid destruction of the white blood cells and result in 
a low WBC count. Certain severe infections may also do this. Leukemia 
and some forms of cancer may make the WBC count too low or too high. 
A rare cause of very low WBC counts is a condition called aplastic ane-
mia, in which the bone marrow elements that make the white blood cells, 
and others, fail. 

When the laboratory reports the WBC count, it also reports the per
centage of each different type of cells: neutrophils, lymphocytes, mono
cytes, basophils, and eosinophils. Normally, the neutrophils make up 
the greatest percentage. In young children (under the age of five), lym
phocytes are often increased. Eosinophils are often increased in people 
with allergies. They may also be increased in children with parasitic in
fections. Certain uncommon rheumatic diseases (such as eosinophilic 
vasculitis, some cases of scleroderma, and Churg Strauss syndrome) are 
also associated with a significantly increased number of eosinophils. Sig
nificantly increased numbers of monocytes or basophils are very rare. 

Platelet count 

Platelets are the sticky pieces in the blood that initiate the formation of a 
blood clot when someone is cut. They are rapidly made in the bone mar
row and the number may fluctuate quickly. The platelet count is often 
very high in people who are under stress or chronically ill. Kawasaki 
disease and iron-deficiency anemia are often associated with platelet 
counts over 600,000. Low platelet counts may result from certain medi
cations that lead to decreased production. In addition, the platelet count 
may go down because of increased destruction in children with idio
pathic thrombocytopenic purpura (ITP), systemic lupus erythematosus, 
Felty’s syndrome, macrophage activation syndrome complicating sys
temic onset JRA, thrombotic thrombocytopenic purpura (TTP), or an in
fection. It may also be low because of decreased production in someone 
with leukemia, lymphoma, or aplastic anemia. At times there may be 
several different problems contributing to the low platelet count. If the 
platelet count is low without obvious explanation, the hematologist may 
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recommend a bone marrow aspiration. This will allow examination of 
the cells that make platelets (megakaryocytes). If these cells are active, 
then the low level of platelets must be the result of increased destruc
tion. If they are inactive, there is decreased production of platelets. In 
addition, a bone marrow aspiration may provide clues to the cause of 
decreased production. 

ESR 

Erythrocyte is just another word for red cell. There are several variations 
of the test for erythrocyte sedimentation rate (ESR), but all of them re
flect how the red cells interact with each other in the blood and how fast 
they settle to the bottom of a test tube. Children with severe illness often 
have a high ESR and this may prompt referral to a rheumatologist. Often 
parents know their referring physician became worried when he or she saw the 
high “sed rate,” and they will ask me what that means. It is important to 
understand that the sedimentation rate is based on an observation and 
was not designed as a test. When blood collected from a patient is left to 
stand in the test tube, it will separate just like the oil and vinegar in salad 
dressing. The red cells in the blood will settle to the bottom of the tube, 
leaving clear fluid on top. The measurement of how far the red cells settle 
toward the bottom in one hour (in a specially designed tube) is the eryth
rocyte sedimentation rate. 

Doctors observed a long time ago that the red cells generally fell to 
the bottom much faster in sick patients than in healthy ones. Thus, the 
ESR is a screen for how sick someone may be. But, of course, there are 
exceptions. Some people are sick and the ESR is not abnormal, and some 
people with abnormal ESRs do not have an obvious explanation. The 
normal ESR value varies with the age and sex of the patient and from 
laboratory to laboratory, so it is important to know the normal value for 
where your test was done. 

If the blood is left to sit for a long time or is not properly processed, 
the test is unreliable. This is a problem with many large centralized labo
ratories outside hospitals. The following warning is included with the 
results of every ESR specimen sent to a well-known national laboratory: 
“ESR specimens are stable for 4–6 hours at room temperature (12 hours 
if refrigerated). ESR results trend lower with increased specimen age.” 
Unfortunately, neither you nor your physician knows how long the time 
was between when the blood was drawn and when the test was per
formed. Nor do you know whether the blood was refrigerated. Even if 
you have your specimen drawn by the laboratory’s own facility, the an
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swers to these questions are unavailable. This is why I look at trends and 
never believe an isolated ESR value. 

How fast the red blood cells settle to the bottom of the test tube is 
determined by how they interact with each other. If they stay far apart, 
they fall relatively slowly. If they are pulled close to each other, they will 
fall faster. Studies have indicated that red cells fall faster in some people 
because of electrostatic interaction between the cells. This interaction is 
due to small molecules stuck to the surface of the cells that cause the 
cells to move closer together. Most of these small molecules are acute 
phase reactants. Acute phase reactants are proteins and similar materials 
that the body makes when it is under physiological stress. The greater 
the stress, the more the acute phase reactants, the faster the cells fall, and 
thus the higher the erythrocyte sedimentation rate goes. The problem is 
that physiological stress is a very broad concept and elevated erythrocyte sedi-
mentation rates can result from many different conditions. 

It is very hard to be comfortable when a child has an elevated ESR 
without an obvious explanation. Most often it simply goes up when a 
child has a cold or other infection and comes back down when the infec
tion is gone. The ESR is also elevated in many children with rheumatic 
diseases and many other illnesses. At the same time, children with 
pauciarticular JA or spondyloarthropathies may be having all sorts of 
problems and their ESR may be normal (see Chapters 7 and 9). When
ever I am sent a child with an elevated sedimentation rate, I begin by 
taking a careful history and doing a careful physical exam to look for the 
reason the ESR is elevated. After that, I do further blood tests to look for 
other evidence of elevated acute phase reactant levels. It is important to 
investigate further until the explanation is found. However, in rare cases, 
children have abnormal ESRs for which no explanation is apparent. 

CRP 

C reactive protein (CRP) is an acute phase reactant that is made in the 
liver. Levels of CRP go up rapidly and come down rapidly, as well. Be
cause the ESR measures a variety of acute phase reactants, the ESR and 
CRP generally move together. Some physicians prefer one test to the other, 
and many use both. It is thought that the CRP may go up faster and 
come down sooner than the ESR. It is a common myth that CRP eleva
tion indicates infection over another cause of inflammation, but many 
children who have rheumatic diseases have high CRP levels without in
fections. The CRP is reported to be more stable after the blood is drawn 
and may have greater use for this reason. 
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Chemistry panel, metabolic panel, or a serum multichannel automated 
chemistry (SMAC) 

The chemistry panel consists of a variety of tests that document prima
rily the function of the liver and kidneys. In some hospitals, the test in
cludes electrolytes and a lipid profile, but there is some variation between 
laboratories in the list of tests included. 

Serum glucose refers to the amount of sugar in the blood. The level 
may be elevated or decreased in diabetics but is usually normal in chil
dren with orthopedic and rheumatic diseases. It may go up in children 
being treated with steroids. If the blood has been allowed to sit for too 
long before being processed, the value will go down. The blood urea 
nitrogen (BUN) level is a measure of kidney function. It is elevated in 
children with impaired kidney function. It often goes toward the top of 
normal to slightly over in children receiving nonsteroidal anti-inflam-
matory drugs (NSAIDs) because these drugs decrease the rate at which 
the kidneys cleanse the blood (the glomerular filtration rate, or GFR). These 
slight elevations are normal and should not be a cause of concern. The 
creatinine (Cr) level is also a measure of kidney function, but it is not 
affected by mild changes in the GFR the way the BUN is. Because children 
normally have lower creatinine levels than adults, the BUN/creatinine 
ratio may become very elevated. This is not something to be concerned 
about if the underlying values are normal. One concern is that many labora-
tories do not report age-adjusted normal values. A creatinine of 1.2 mg/dl is nor-
mal for an older adult, but very abnormal for a child under the age of ten years. If 
the laboratory is not using age-adjusted normal values, the value of 1.2 
mg/dl will not be indicated as abnormal in the child’s results. 

Sodium, potassium, chloride, and carbon dioxide are electrolytes. 
Their levels may indicate abnormal kidney function or, under certain 
circumstances, other metabolic abnormalities. Their levels should be 
normal in children with orthopedic and rheumatic conditions unless there 
is significant internal organ involvement. It is important to recognize that 
the electrolytes, like the glucose and the ESR, are very sensitive to proper han-
dling. If the specimen is mishandled (too warm, too cold, or sits out too 
long), these values may become very unreliable due to the metabolic 
activities of the cells in the blood. 

Low sodium levels (Na) may be the result of fluid retention, brain 
injury, or medications. Children with very low sodium levels may have 
problems including weakness and muscle cramps, but values above 130 
are rarely troublesome. High levels of sodium suggest dehydration or kid
ney disease. Like the sodium level, the potassium level (K) is normally 
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regulated by the kidneys. Low levels of potassium also cause weakness 
and muscle cramps. High levels may interfere with heart rhythm, and 
very high levels are dangerous. Don’t give extra electrolytes to someone 
unless you know their kidneys are working properly or you have been 
directed to do so by your doctor. Low sodium levels with high potas
sium levels can occur in diabetics and in people who have poorly func
tioning adrenal glands. 

Serum calcium (Ca) measures the level of calcium in the blood. It may 
be abnormal in children with disease of the parathyroid gland, which 
secretes a hormone to regulate calcium levels. It may also be abnormal in 
children with kidney disease, vitamin D intoxication, or other metabolic 
abnormalities. These problems may result in bone and joint abnormali
ties or pain if they persist for an extended period. Low calcium may be 
associated with severe muscle cramps. Vitamin D-dependent rickets may 
cause problems in children who do not get enough of the vitamin and is 
associated with a low calcium level and joint pains. However, rickets is 
extremely rare in the United States because most dairy products contain 
supplemental vitamin D. Rickets is typically diagnosed by a characteris
tic abnormal appearance of the bones on X rays. 

Most often the serum chloride (Cl) level is normal. A very low chlo
ride level can occur in someone who is sick and vomiting a lot. If you are 
dealing with a teenager who chronically has low chloride levels, you need to 
consider the possibility of bulimia (throwing up after eating to avoid gaining 
weight). Teenagers won’t always admit to this unless confronted with the evi-
dence. If an increased amylase level accompanies the low chloride, it strongly 
suggests the possibility of bulimia. The amylase comes from irritation of the 
salivary glands by the persistent vomiting. 

Carbon dioxide (CO2) levels in the blood go up and down as part of 
the mechanism that controls acid-base balance. If the CO2 level is signifi
cantly off, a thorough metabolic workup should be done by the physi
cian. However, the CO2 level is another of the tests that may become 
abnormal because the blood specimen was allowed to sit for too long 
before it was processed. 

Phosphorous (P) is another electrolyte that is often measured. Phos
phorous is closely related to calcium metabolism. Children with kidney 
problems or calcium metabolism problems may have too high or too low 
a phosphorous level. Otherwise, the phosphorous level is rarely abnor
mal. Note that children who are using too much antacid may develop low phos-
phorous levels (hypophosphatemia). The antacids contain chemicals that bind 
the phosphorous in the intestines and prevent it from being absorbed. 
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Albumin is a serum protein manufactured by the liver that serves as 
both a building block and a carrier molecule. If the level is low, it may be 
the result of decreased production or increased loss. Decreased produc
tion may be the result of liver disease or poor nutritional intake. Increased 
loss may result from loss through the gastrointestinal system or loss 
through the kidney. In either case, it needs to be investigated. Systemic 
lupus erythematosus and amyloidosis are among many diseases that may 
cause increased loss of albumin through the kidney. This is easily de
tected by urine tests for protein. 

Whenever the serum albumin level is low, the body must compensate 
by increasing other elements in the blood to maintain an appropriate 
osmotic balance. Most often the body increases the level of cholesterol in 
the blood to accomplish this. High cholesterol and low albumin are com
monly found in children with kidney disease. Changes in diet are not 
likely to have any effect on these problems if the kidney or liver diseases 
that cause the problem are not corrected. If the body is not able to main
tain an appropriate osmotic balance, water tends to leak out of the blood 
vessels, producing swelling. Painful swollen feet in children may be a 
sign of kidney malfunction and low albumin levels. Sometimes the first 
clue is that socks are leaving deep marks on the feet or calves. 

In addition to measuring the albumin level, the comprehensive meta
bolic panel also includes the total protein, the total globulin, and the al-
bumin-globulin ratio. These are obtained by measuring the total protein 
and the albumin. The globulin is then determined by subtracting the 
albumin from the total protein, and the albumin-globulin ratio is deter
mined simply by dividing the albumin level by the globulin level. Globu
lins are larger proteins in the blood that include a number of acute phase 
reactants as well as immunoglobulin molecules. The level of acute phase 
reactants goes up in people who are ill, and so the globulin level goes up 
in people who are ill. At the same time, the albumin level often goes 
down when people are sick. The combination of factors often leads to a 
decreased albumin-globulin ratio. Low globulin levels also may be an 
indication of low immunoglobulin levels. Low levels of immunoglobu
lin may be associated with a variety of problems, discussed below. 

Bilirubin is commonly included in the comprehensive metabolic panel. 
Most often it is reported as “total” and “direct” bilirubin. The liver pro
duces bilirubin from breakdown products in the blood. Direct bilirubin 
has been completely processed by the liver, while “indirect” bilirubin 
has not. Liver disease is the most common cause of significantly elevated 
bilirubin levels. If the bilirubin level is too high the child will look jaun
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diced, or yellow. In children with rheumatic or musculoskeletal disease, 
the most common cause of a significantly increased bilirubin level is 
hemolysis (the breakdown of red cells). This can occur after bleeding 
internally or if there is increased breakdown of red cells by antibodies. 
This complication, autoimmune hemolytic anemia, is often seen in chil
dren with SLE. Because red cells also contain SGOT (see below) physi
cians may initially be confused into thinking that children with elevated 
bilirubin and SGOT levels have a problem with the liver, when in fact 
the liver is fine, but too many red cells are being broken down. 

SGOT/ALT is an enzyme contained in muscle cells, liver cells, and 
red blood cells. Damage to any of these can result in increased amounts 
of SGOT being present in the blood. If the SGOT is elevated without 
obvious explanation, it is important to be sure that muscle enzyme test
ing (CPK and aldolase) is done to look for muscle diseases, as well as a 
reticulocyte count to look for hemolytic anemia. Normal CBC and chem
istry panels do not include the proper tests to look for these problems, 
and an elevated SGOT may be the only hint. But in a child with hemoly
sis due to excessive red cell destruction, the bilirubin level will also go 
up. This does not happen with muscle disease. If the elevated SGOT is 
the result of problems with the liver, there should be a significant eleva
tion of the SGPT, as well (see below). 

SGPT/AST is another enzyme that is primarily found in the liver. Thus, 
if the SGOT level is elevated but the SGPT is not, it suggests that the 
source of the SGOT is outside the liver. Mild elevations of SGPT level can 
occur from disease outside the liver if the SGOT level is also elevated. 
There are many different liver diseases that may result in an elevation of 
the SGPT level. The SGPT level may also rise if the liver is being irritated 
by medications. Methotrexate is known to irritate the liver in some chil
dren, but the NSAIDs and many other drugs may also cause liver irrita
tion in some children. This is why it is important to monitor these tests 
routinely in children on medication. 

It should always be remembered that some rheumatic diseases may 
cause damage to the liver, and some liver diseases may cause bone and 
joint discomfort. This is especially true in patients with infectious hepa
titis. All children with significantly elevated liver enzyme levels need 
careful evaluation. 

The level of lactic acid dehydrogenase, LDH, another enzyme mea
sured in the blood, goes up with damage to red cells, the liver, or other 
types of cells. When there is increased cell turnover, the LDH level can 
be very high. Many physicians believe that an LDH level over 1,000 units 
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means that the child must have a tumor, but children with rheumatic 
diseases, such as systemic onset JRA, and other systemically ill children 
may have very high LDH levels (well over 1,000 units). However, if a 
child is thought to have pauciarticular JRA and the LDH is very high, 
something is wrong. These children should be carefully evaluated for 
leukemia or bone tumors. 

Just like children with elevated SGOT or SGPT levels, children with 
an elevated LDH level must be investigated carefully to determine the 
cause. It may be in any of many different organ systems. Damage to many 
tissues—including the brain, heart, lungs, liver, blood cells, muscle, or 
spleen—all may result in elevated LDH levels. 

Alkaline phosphotase is an enzyme that is associated with bone 
growth. Because children have actively growing bones, the normal alka
line phosphotase value for children is much higher than the normal value 
for adults. If the laboratory is not reporting age-adjusted values, a nor
mal value in a child may be reported as abnormal. Alkaline phosphotase 
is also found in the gallbladder. In an adult, an elevated alkaline phospho
tase may indicate gallbladder disease, but this is a rare problem in chil
dren. (Note: Children with sickle cell disease can get gallbladder problems.) 
Occasionally, children have values of alkaline phosphotase many times 
the expected normal value without any apparent illness. The significance 
of this finding is unknown. 

The level of uric acid is another laboratory value frequently reported 
in the comprehensive metabolic panel. Uric acid is a breakdown product 
of DNA. Thus, increased uric acid means that either there is increased 
breakdown of cells or the kidneys are not properly clearing the uric acid, 
or both. Children sick with hemolytic uremic syndrome have high uric 
acid levels. So do children with leukemia. Sometimes children with el
evated uric acid levels and joint pain are referred for possible gout. These 
children should be carefully evaluated for other problems. Gout is es
sentially unheard-of in childhood except in the setting of kidney disease 
or cancer chemotherapy, where the drugs are causing many tumor cells 
to die very quickly and the kidneys cannot handle the load. For all in
tents and purposes, children do not get gout. 

Muscle enzymes: creatinine phosphokinase and aldolase 

Creatinine phosphokinase (CPK) is an enzyme produced by a variety 
of cells in the body. It can be released from both skeletal and heart muscle 
and from the brain. Although it may be elevated in adults with myocar
dial infarctions, the most frequent cause of elevations in childhood is 
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muscle inflammation. This may occur in children with dermatomyositis, 
scleroderma, or mixed connective tissue disease. Sometimes the CPK is 
elevated with extensive exercise. I have had a number of children re
ferred to me over the years because of elevated CPK levels after working 
out with weights or practicing for the football team. They often had CPK 
levels many times the upper limit of normal. After two weeks of rest the 
results were back to normal limits. 

The level of CPK is also elevated after some viral infections. One win
ter there was a viral epidemic (influenza?) in which many children be
gan to complain of pain in their calves. Their CPK levels were in the 
thousands, and many physicians became concerned. All of these chil
dren had normal tests a few weeks later when their viral infection had 
resolved. There are children with elevated CPK levels that persist de
spite rest and for which no explanation can be found. This situation is 
discussed in Chapter 6 on dermatomyositis. 

Aldolase is another muscle enzyme that may be elevated in children 
with muscle damage. In general, the aldolase is less sensitive to muscle 
inflammation than the CPK, but there are children with dermatomyosi
tis who have elevated aldolase levels and a normal CPK. Aldolase can 
also be increased in children with liver inflammation secondary to infec
tious mononucleosis or viral hepatitis. 

One of the biggest problems with our current system of ordering laboratory 
tests is that many useful tests have been eliminated from the standard panels. As a 
result, the tests may all be normal because the right test to diagnose the disease was 
not included. LDH and CPK are well-known examples of this. Children 
with dermatomyositis act tired all the time and want to be carried because 
their muscles are painful and weak. Early in the course of the disease, the 
LDH, CPK, and aldolase levels may be elevated before there are any other 
indications of muscle disease. However, the LDH and CPK are no longer 
included in the normal metabolic panel. Thus, it is not uncommon for me 
to see a child because the parents keep insisting there is something wrong, 
but the pediatrician cannot find anything and “the lab tests are all nor
mal.” Sometimes the answer is obvious when the proper tests are done. 

Quantitative immunoglobulins (IgG, IgA, and IgM) 

Immunoglobulins are the antibodies made to fight infections. These are 
measured in the blood by the total protein but can be more precisely mea
sured by specific tests. In a normal immune response, the body recognizes 
and processes a foreign antigen and begins making antibodies against it 
by making IgM. As the immune response matures the body begins to 
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make IgG. IgA is also made in the secondary stage. There are additional 
antibody classes—IgE and IgD—that play a role in specific diseases. 

If you cannot make any antibodies, you have agammaglobulinemia. 
Children with agammaglobulinemia usually die of infections unless they 
receive a bone marrow transplant. IgG is the main class of immunoglob
ulin used by the body to fight infection. Without treatment, total defi
ciency results in death from infection. Partial IgG deficiency can take 
many forms. There are several subclasses of IgG. If only one is missing, 
the child may have frequent infections, but otherwise do well. Children 
may also have a generalized low level of IgG. Children with these gener
alized low levels may have trouble handling viral infections and have an 
increased frequency of joint pains and limping episodes when they have 
viral infections. Defining these low levels is difficult. Large studies have 
shown that the normal levels of immunoglobulins in young children are 
highly variable. I have seen a number of young children (four to six years 
of age) with low levels that are still normal who limp whenever they get 
viral infections. Thorough investigation has not found any additional 
abnormalities. As the children get older and their immune system ma
tures, this stops happening. 

IgA deficiency is an important special case of immunoglobulin defi
ciency. IgA is the body’s defense against external bacteria at mucosal 
surfaces. Thus, IgA is found in the gut, in the saliva, and in the upper 
airways. Children with IgA deficiency have an increased incidence of 
colds and ear infections but in general do well. However, IgA deficiency 
is much more common in children with rheumatic disease than it would 
be if the two conditions were unrelated. It is important to recognize chil
dren with IgA deficiency not only because they have an increased inci
dence of infections and rheumatic diseases, but also because they can 
have major problems with transfusion reactions. There are many stories 
of these children getting into trouble when they need a transfusion be
cause all of the tests for red blood cell compatibility are done correctly, 
but the children are having a “transfusion reaction” due to the IgA in the 
donor’s blood. 

IgE is primarily associated with allergic reactions. High levels of IgE 
usually indicate a very allergic individual. They can also be found in 
children with eosinophilic vasculitis (see Chapter 15). IgD levels are al
most never measured. There is a very rare syndrome called hyper-IgD 
syndrome that causes children to have recurrent fevers and abdominal 
pain. 
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Specialized tests 

In trying to understand all of the specialized laboratory tests performed 
by physicians, it is necessary to understand how these tests come about. 
Imagine that I have asked you to develop a quick and rapid test to 
detect fire engines. Since we need fire engines to conduct the test, I 
have sent you to the scene of several fires to start your work. Pretty 
quickly you come back and report that you have a very useful test to 
detect a fire engine. It is almost invariably a big red truck at the scene 
of a fire. You and I go to a few fires and the test looks extremely useful. 

Then we stand on the corner of the highway and pull over all of the 
big red trucks that go by. Few, if any, are fire engines. What went 
wrong? All tests have important characteristics called sensitivity and 
specificity. Sensitivity means no false negatives (everybody with the 
disease is found by the test). Specificity means no false positives (ev
erybody who has a positive test has the disease). No test has perfect 
sensitivity and specificity. Further, the results depend on where the 
test is done. At the scene of a fire, the red truck test is useful, but not 
on the highway. A positive test should always be considered in light of 
the setting (i.e., why it was done). 

Antinuclear antibody (ANA) testing used to be very significant in 
diagnosing children with rheumatic disease. When the test was origi
nally set up, a positive test in a child who did not have rheumatic disease 
was rare. The main problem with the test was that the results were diffi
cult to compare between different laboratories. Each lab used its own 
materials for running the test and did its own calibrations. In the early 
1980s it was decided that a standardized test would be better. This re
quires that every laboratory use the same substrate. 

A uniform cultured human cell line, called Hep2, was agreed on for the 
standard. But there are so many variables in performing ANA testing that 
it is still not safe to compare results between different laboratories. Fur
thermore, this cell line gives low titer (see below) positive results much 
more frequently than the old method did. As a result, positive tests that do 
not mean the child has a rheumatic disease have become very common. In 
one reported study, one-third of children who were admitted to the hospi
tal as part of having their tonsils out had low titer positive tests for ANA 
when their blood was checked. None of these children had rheumatic dis
ease. Higher titer positive tests are more meaningful. However, having 
only a low titer ANA does not guarantee your child does not have disease. 
As a result the situation has become very confused. 
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Many parents want to know what an ANA test is. The test was devel
oped in the 1950s, but it began with an observation in 1948. On a cold 
winter day a physician named Hargraves placed a test tube containing 
bone marrow blood cells from a patient with lupus in his coat pocket. He 
had to carry it back to his laboratory in another building. When he exam
ined the marrow under a microscope in his office, he found cells that had 
engulfed (eaten) the nuclei of other cells. This had never been reported 
before. It was discovered that this was a common finding in patients 
with lupus, but only if the specimen was kept warm for 10 to 15 minutes 
after it was taken from the patient. This is called the LE (lupus erythema
tosus) cell phenomenon. As doctors looked for an easier way to do the 
test, they discovered that the LE cell phenomenon occurred because there 
were antibodies on the surface of the cell that was engulfed. 

In the ANA test, serum from the patient is placed on top of layers of 
Hep2 cells on a microscope slide. The serum is then washed off and a 
special antibody that sticks to the patient’s serum is applied and then the 
slide is rinsed. If the patient does not have ANA, the serum rinses right 
off the Hep2 cells and so does the special antibody. However, if the 
patient’s serum sticks to the Hep2 cells, the special antibody will stick to 
it. This special antibody is labeled so that it glows under fluorescent light. 
If the patient has ANA present, the patient’s serum has stuck to the 
nucleus of the Hep2 cell. Using a fluorescent light a green glow can be 
seen coming from the special antibody that has stuck to the patient’s 
sera where it stuck to the nucleus of the cell. (Think of a sandwich. The 
first layer is the nucleus of the cell. If the serum contains ANA, there is a 
second layer of the patient’s serum sticking to the nucleus of the cell. The 
third layer is the special antibody. It will not stick if there is no second 
layer. But if it does stick, it is easy to see.) At first this was checked by 
mean of a microscope, but now machines do it automatically. 

The titer of the ANA refers to how much the patient’s sera can be 
diluted and still give a positive reading. Sera are initially screened after 
being diluted forty times (1:40). If the screen is positive, then further tests 
are done at 1:80, 1:160, 1:320, and so on, until there is no detectable fluo
rescence. The last dilution at which the fluorescence can be seen is the 
ANA titer. 

Positive tests for ANA are found in a wide variety of conditions. They 
are certainly found in children with SLE, but they are also found in chil
dren with a wide variety of other rheumatic diseases. They may briefly 
appear after a wide variety of infections (especially viral infections where 
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the virus has damaged the nuclei of the cells it infected). Positive tests 
for ANA have been seen in many children with no identifiable disease 
and in some children with many different diseases. The presence of a 
positive ANA should prompt consideration of a rheumatic disease, but 
it may be a false lead. 

A positive test for ANA is also important in children with arthritis. In 
children with any of the various forms of juvenile arthritis, the complication of 
eye disease occurs more frequently in children who have a positive test for ANA 
than in children who have a negative test (see Chapters 7 and 8). Despite 
extensive investigation, the explanation for this association is unknown. 

If you wonder what it is that the antibodies that make up the ANA are 
sticking to, you are in good company. This has been examined extensively. 
There is no single answer, but we have learned a lot from this test. When 
people were looking at the results, they noticed that there were several 
different patterns of fluorescence (ANA pattern). The most common ANA 
pattern is called homogeneous. Some children have a speckled ANA, and 
some children have a shaggy or rim pattern ANA. Homogenous pattern 
ANA occurs in many different people and is not disease-specific. Speck-
led pattern is also common at low titer, but at higher titer may be associ
ated with mixed connective tissue disease or scleroderma. Rim pattern is 
almost always a sign of active lupus. 

Determination of whether the different patterns of ANA were associ
ated with antibodies to different parts of the nucleus was very difficult 
in the 1970s. Researchers did not have all the advanced techniques that 
are available now. At that time scientists tried dipping the cells in differ
ent chemicals and to see whether it changed the ANA test. In doing this 
it was discovered that one group of patients went from positive to nega
tive, and whatever the antibodies were reacting to could be “extracted” 
by the chemical solution. This led to the term “extractable nuclear anti-
gen” (ENA). 

Many years of research have resulted in our understanding that ENA 
consists of a number of different pieces: Ro, La, Sm, and RNP (Ro comes 
from Robert, the name of the patient in whom the antibody was first 
found; La from Lane; Sm from Smith; and RNP stands for ribonucle
oprotein). Different patterns of how antibodies reacted to these pieces 
tend to correlate with different patterns of disease. The interpretation of 
these various patterns is found in Chapters 11 and 12. 

Another early finding was that some of the antibodies detected by the 
ANA test were directed against DNA and that people with high titers of 
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anti-DNA antibodies were often sicker. At first the tests for antibodies to 
DNA were fairly crude, but they have improved a lot over time. These 
tests used to be separated into tests for single-stranded DNA (ssDNA) 
and tests for double-stranded DNA (dsDNA). Tests for ssDNA have 
mostly disappeared, as they were very nonspecific and occurred in a 
wide variety of situations. Most anti-DNA tests today measure dsDNA. 
High titers of anti-dsDNA are much more specific for lupus than a posi
tive ANA. However, there are children with anti-DNA antibodies who 
have other diseases. Sometimes a child is very sick with a viral infection 
and anti-DNA antibodies appear as part of the immune response to the 
virus. These usually go away within a few months. When you are look
ing at anti-DNA antibody tests, the lab may have run a Crithidia lucilliae 
assay. Many sources of DNA contain DNA in chains. These chains may 
have damaged ends. The damaged ends often caused positive tests that 
were not truly meaningful. Crithidia is a microorganism that has circu
lar DNA. There are no loose ends. Thus the Crithidia test avoids this 
problem (it’s done just as I described for the ANA above). A positive test 
for anti-DNA antibodies using Crithidia is more meaningful. However, 
even this test is occasionally positive in children who don’t have SLE. 

Antineutrophil cytoplasmic antibodies (ANCAs) are relatively newly 
described. Unlike antinuclear antibodies that react with materials in the 
nucleus of the cell, these antibodies are reacting with elements in the 
cytoplasm of neutrophils (one type of white blood cell). The cytoplasm 
is the body of the cell surrounding the nucleus. There are two major varia
tions. cANCA reacts with proteinase 3, a substance found in granules 
that are spread diffusely throughout the cytoplasm of neutrophils. 
pANCA reacts with myeloperoxidase. This is also a component of neu
trophils granules, but because of its electrostatic charge, when the cell is 
fixed for staining myeloperoxidase tends to move toward the nucleus. 
The resultant staining pattern is perinuclear (around the nucleus). With 
continued investigation it has become clear that pANCA may also repre
sent antibodies to lactoferrin (a common protein) and other substances 
in the blood. 

How and why pANCA and cANCA occur is unclear. Their importance 
lies in their association with Wegener’s granulomatosis, pauci-immune 
glomerulonephritis, Churg-Strauss syndrome, other systemic vasculitis 
syndromes, and inflammatory bowel disease. These antibodies are mea
sured by rheumatologists evaluating children with unusual symptoms 
or symptoms that suggest one of these diseases. If the antibodies are 
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present, then more extensive testing is indicated. For example, if a child 
with arthritis is complaining of stomach pains, it may be due to medica
tions. Endoscopy will quickly tell whether it is due to stomach irritation 
or inflammatory bowel disease (IBD). However, endoscopy is an inva
sive test that requires being anesthetized. If the symptoms are nonspe
cific, I will start by changing the medications. If the same child has 
pANCA, I will be quicker to investigate the possibility of IBD by endos
copy. Unfortunately, the association of the antibodies with these diseases 
is incomplete. Some patients with the diseases do not have the antibod
ies, and some people with the antibodies do not have these diseases. As 
with so many other tests in rheumatic disease, we recognize the associa
tion but do not yet fully understand the how and why. 

Anti-saccharomyces cerevisiae antibodies. Saccharomyces cerevisiae is 
a fungus that commonly occurs in the large intestine. Antibodies to this 
fungus (anti-saccharomyces cerevisiae antibodies, or ASCA) occur more 
often in children with IBD than in normal people. These antibodies are 
not routinely measured by rheumatologists but are increasingly being 
used by gastroenterologists in the evaluation of children who may have 
IBD. Studies have shown ASCA to be common in children with Crohn’s 
disease, which is one type of IBD. 

Serum complement levels. Complement levels are tests done in chil
dren with possible lupus. Although the complement system consists of 
many separate components, only C3 and C4 are routinely measured. C3 
is typically depressed in children with active lupus and may be a warn
ing of more active disease to come. However, the predictive value of a 
change in C3 level is the subject of much debate. There are few diseases 
other than lupus that cause a low C3. 

C4 is also frequently low in children with lupus. However, the signifi
cance of a low C4 is less clear. This is discussed in much more detail in 
Chapter 11. Many laboratories will also report a CH50, but this is not a 
complement component. CH50 is a test that measures the function of the 
entire complement system. If any one of the components of the system is 
low then the CH50 will be low. 

C1q and C2 are two other complement components that can be mea
sured, but these are not tested routinely. Genetic deficiency of C1q is 
associated with an increased risk of developing lupus. The risk of devel
oping lupus is also increased in children who are deficient in C2 or C4. 
Deficiency of C4 does not cause any obvious illness, but deficiency of 
either C2 or C3 is associated with increased infections. Children with 
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complete genetic deficiency of C3 often die of infections. Children ge
netically deficient in C2 have an increased incidence of infections and of 
rheumatic diseases but may live a normal life if they are recognized and 
given antibiotic prophylaxis. Most physicians think that C2 deficiency is 
extremely rare, but I have several children with C2 deficiency in my prac
tice. You have to look for it to find it. 

Anticentromere and anti-Scl-70 antibodies are antibodies that are as
sociated with forms of scleroderma. Anticentromere antibodies are often 
present in children with CREST syndrome, and anti-Scl -70 antibodies may 
be present in children with systemic scleroderma. These antibodies are 
very significant if they are present. Most children who test positive for the 
antibodies will ultimately turn out to have the disease. However, I have 
seen false positive results and low titer positive results that have turned 
out not to mean anything. 

Like all diagnostic tests, tests for anticentromere and Anti-Scl-70 anti
bodies are useful when they are done in people who you suspect have 
the disease, but you must be very careful in interpreting them if they do 
not fit the clinical picture. Not every laboratory does these tests well. 
Before you get concerned about a positive test that does not make sense, 
make sure the test has been repeated in one of the nationally recognized 
laboratories (see the section on resources toward the end of this book). 
Unfortunately, the absence of these antibodies does not guarantee that 
you do not have one of these diseases. They are found in less than half of 
affected patients and less often in children than in adults. 

Anti-Jo-1 antibody is one of a variety of antibodies that have been 
described in adults with muscle disease. Some doctors still look for this 
antibody in children with muscle disease, but it is very uncommon in 
childhood. Adults with this antibody tend to have a more difficult dis
ease course. There is a growing belief that patients who test positive for 
this antibody have a completely different disease from other patients 
with myositis. 

Factor VIII, or Von Willebrand’s factor, is one of the blood clotting 
factors. If you do not have any factor VIII, you have hemophilia (a seri
ous bleeding disorder). In children with other types of inflammatory dis
ease, the factor VIII level will rise and fall as an acute phase reactant. 
Some physicians like to follow this level in children with muscle disease 
or other diseases in which the blood vessels tend to be involved. A rising 
level suggests more disease activity, while a falling level suggests things 
are better. 
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Antigliadin antibodies, antitissue transglutaminase, and antiendo-
myseal antibodies. Testing for antigliadin antibodies, antitissue trans-
glutaminase, and antiendomyseal antiboeis is done in the detection of 
children with celiac disease (gluten-sensitive enteropathy). This is an un
common disease in which patients are sensitive to a protein in wheat 
called gluten. Whenever they eat too much of this protein, they get ab
dominal pain and diarrhea. Interestingly, people with this disease de
velop arthritis and other autoimmune diseases more often than would 
be expected. To test for this disease, physicians order tests of antigliadin 
antibodies and antitissue transglutaminase. Antigliadin antibodies can 
be of the IgG type or the IgA type. IgG-type antigliadin antibodies are 
very common and probably not meaningful. IgA-type antigliadin anti
bodies should raise suspicion of celiac disease. Antitissue transgluta
minase and antiendomyseal antibodies are much more specific for celiac 
disease (i.e., a child with these antibodies is much more likely to have 
the disease). Unfortunately, everyone who tests positive does not neces
sarily have the disease, and a negative test does not guarantee you could 
not. However, these tests are helpful in deciding which children with 
abdominal complaints should be evaluated further. The diagnosis of ce
liac disease depends on a biopsy of the small bowel that demonstrates 
the classic findings under the microscope. 

Rheumatoid factor. The most important thing to know about rheumatoid 
factor (RF) is that children with arthritis are most often negative. The test is 
positive only in one small subgroup of children and should not be used to make 
the diagnosis of juvenile arthritis. 

Measuring the RF is an old test that, like ANA, was discovered rather 
than designed. The original version was the Rose-Waaler test, described 
in 1948. In this test, it was found that the rheumatoid arthritis patient’s 
sera caused sheep blood cells coated with IgG to clump together. The 
test has been refined and explored over the years. It measures the pres
ence of IgM antibodies directed against IgG in the blood. This test is very 
useful in diagnosing an adult with rheumatoid arthritis and must be 
positive for the patient to be “sero-positive.” However, most children 
with JA are negative. Why these antibodies are present in adults with 
rheumatoid arthritis remains unclear. It is thought to mean that the IgG 
in these patients is altered in some way. RF is found in some normal 
people, people with a variety of rheumatic diseases, and in people with 
various infections, especially subacute bacterial endocarditis (SBE). 

Positive tests for RF in children with bone or joint pain occur in a few 
specific situations. Adult-onset RA by definition occurs after sixteen years 
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of age. However, since the disease does not always proceed as described 
in the literature, it occasionally starts earlier. So there are children with 
true adult-type RA that starts in the early teenage years. This is not com
mon. Children with certain infections, including SBE, also may have a 
positive RF test, as can children with other rheumatic diseases. A child 
with joint pains, a positive RF, and a positive ANA should be carefully 
evaluated for the possibility of scleroderma or mixed connective tissue 
disease. These conditions are often associated with a positive ANA and a 
positive RF. 

You may hear about “hidden” rheumatoid factor. This is a very con
fusing subject. Typical RF is IgM directed against IgG. Because IgM has a 
unique structure that is very large, it is easy to detect these antibodies. 
Using special techniques, one can measure IgG and IgA antibodies against 
IgG, which are smaller and not detected by the normal RF test. These 
“hidden” rheumatoid factors are found in some children with juvenile 
arthritis. However, these tests are not commonly done, and their proper 
interpretation remains unclear. 

Lyme titer. Lyme disease testing is a key element of the evaluation of 
any child with arthritis in areas where the disease is endemic. There are 
many different laboratories doing Lyme testing, and a variety of tech
niques are used. It is very important that you understand the difference 
between a screening test and a meaningful positive test. If you have a 
very good test for a disease that is expensive to perform, you do not 
want to do it on every child that might have the disease. This is espe
cially true if there is an easier test that will identify children who do not 
need the costly test. This is the situation for Lyme. The easy test is an 
ELISA (enzyme linked immunosorbent assay) that identifies antibodies 
in the blood against spirochetal antigens. Borrelia burgdorferi is the agent 
that causes Lyme disease. It is a spirochete and has spirochetal antigens. 
However, there are many spirochetes, all of which have spirochetal anti
gens. Some of these spirochetes are normally found in saliva. If a child has 
Lyme disease he or she will have a positive ELISA for antibodies to spirochetes, 
but so will many children who have been exposed to spirochetes other than Lyme. 
All children with a positive ELISA should then be tested on a Western 
blot. The Western blot determines exactly which spirochetal antigens the 
antibodies in the child’s blood are reacting with. Since it separately tests 
many different spirochetal antigens, the Western blot can distinguish 
between antibodies found only in people with Lyme disease and anti
bodies found in people exposed to other spirochetes. Thus, a positive Lyme 



351 Understanding Laboratory and Diagnostic Tests 

ELISA identifies only the people who need to be tested further. A positive West-
ern blot indicates definite exposure to Borrelia burgdorferi, the spirochete that 
causes Lyme disease. The Western blot isn’t done on everyone because it is 
a much more expensive test. 

There are several points to remember. A child with a positive Western 
blot has definitely been exposed to Borrelia burgdorferi and needs to be 
treated for Lyme disease. However, that does not prove that Lyme is the 
cause of the child’s symptoms. Lyme disease and exposure to Borrelia 
burgdorferi are very common in many parts of the United States. Thus, 
people with other problems may also have a positive test for Lyme, even 
though Lyme may have had nothing to do with their symptoms. In one 
study, people who lived in an endemic area for Lyme, who felt well and 
were shopping in a local shopping center, were asked to give blood speci
mens for testing. Over 10 percent were positive for Lyme disease. If more 
than 10 percent of the random population tests positive for Lyme, that 
means over 10 percent of the people with other problems will test posi
tive for Lyme even though Lyme is not the cause of their problem. If a 
child tests positive for Lyme, he or she certainly should be treated. But if the 
symptoms continue, retreatment may not be the right answer. There may well be 
another problem. Conversely, some people worry about having Lyme dis
ease, but test negative. This is unlikely unless the laboratory makes a 
mistake. It is always a good idea to repeat the test if you are concerned. 
Treatment and repeated treatment in the absence of a positive test may 
lead to a delay in the diagnosis of the real problem. 

I have seen and treated many children with real Lyme disease. How
ever, the child that stands out was sent to me from an area where many 
children get Lyme. His test was negative, but he had a very painful hip. 
Over a period of six months he was treated with antibiotics repeatedly 
for Lyme disease, without improvement. Then he was referred to me for 
treatment of difficult Lyme disease. I did further testing and found he 
had a tumor irritating his hip. Only when we took out the tumor did he 
get better. The problem was never Lyme disease. 

Thyroid function tests are often done in children with joint problems 
because both excessive thyroid hormone (hyperthyroidism) and too little 
thyroid hormone (hypothyroidism) are often associated with diffuse aches 
and pains. Both hyperthyroidism and hypothyroidism also may be associ
ated with fatigue and muscle weakness. In addition, autoimmune diseases 
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such as SLE may be associated with antibodies that interfere with thyroid 
function. 

The main thyroid function tests are T3 (triiodothyronine), T4 (thyrox-
ine), and TSH (thyroid-stimulating hormone). T3 and T4 are hormones 
produced by the thyroid gland that regulate the body’s metabolism. TSH 
is secreted by the pituitary gland and influences the function of the thy
roid. In children with rheumatic disease, we occasionally see abnormali
ties of the TSH without T3 or T4 abnormalities. This can be a warning of 
problems to come. The best way to think of this is as if you were evaluat
ing a car. If the car is going normal speed and the driver is pushing nor
mally on the gas pedal, everything is fine. However, if the car is going 
too fast and the driver is not touching the gas pedal (high T3 and T4 but 
normal TSH), something is wrong. If the car is going normal speed, but 
the driver has depressed the gas pedal all the way, that also suggests 
problems (normal T3 and T4 but high TSH). Children with SLE and re
lated conditions often develop autoimmune thyroid disease. Normal T3 
and T4 with a high TSH may be the first sign. 

Some children with autoimmune diseases have high titers of antithyroid 
antibodies for a long period before they actually have thyroid disease. 
These may be antithyroid peroxidase antibodies or antithyroglobulin 
antibodies. Often children with antithyroid peroxidase antibodies have a 
family history of Hashimoto’s thyroiditis. These children should be moni
tored carefully for the possibility that they, too, may ultimately develop 
Hashimoto’s thyroiditis. Thyroid antibodies are also seen in some children 
with SLE and occasionally in children with celiac disease and other au
toimmune diseases. 

Serum protein electrophoresis (SPEP) is a test that measures the pat
tern of the proteins in the blood. It is a useful test for multiple myeloma, a 
cancer of the cells that make antibodies. In multiple myeloma, one par
ticular line of cells is causing the problem, resulting in a “monoclonal spike” 
(a single sharp peak) that can be easily seen on the SPEP. This virtually 
never occurs in children. In children with rheumatic diseases, the SPEP 
usually shows a polyclonal (a broad peak) increase. However, the SPEP 
may detect IgA deficiency or a low level of other immunoglobulins. 

Anticardiolipin and antiphospholipid antibodies were first recog
nized in lupus patients who had bleeding problems. Doctors noted an 
association between patients with lupus who bled too much because of 
what was called “the lupus anticoagulant” and false positive tests for a 
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venereal disease (syphilis). When this was examined, it was found that 
many lupus patients had an antibody that reacted with the cardiolipin 
backbone of the spirochete that causes syphilis. Further testing led to the 
description of anticardiolipin and antiphospholipid antibodies. 

Anticardiolipin and antiphospholipid antibodies are not identical, but 
the same information applies to both. These antibodies were first noted 
in lupus patients with excessive bleeding, but it was discovered they 
were also present in lupus patients who had problems from blood clot
ting (deep vein thrombosis, strokes, etc.). Over time the test began to be 
done on people who had blood clots or bleeding problems who did not 
have lupus. It turns out that these antibodies are present in some adults 
and children with a variety of rheumatic diseases as well as people who 
do not have any other identified autoimmune disease. 

The clotting system works by bringing together several different mol
ecules in a carefully regulated activation sequence. If it is too easy for your 
blood to clot, you will have excessive clotting. If it is too hard, you will 
bleed too much. So this is a very delicate balance. The anticardiolipin and 
antiphospholipid antibodies can interact with these clotting molecules (see 
Chapter 11). However, these antibodies are not all the same. Some have no 
effect on clotting. Some get in the way and slow down clotting. Others 
make the molecules stickier and promote clotting that should not happen. 
If someone is clotting too much, they need to be on blood thinners. If some
one is not clotting, that needs to be corrected as well. 

One source of confusion comes from finding these antibodies in some
one who is not having problems with clotting. No one is sure what to do. 
If you look at children who have blood clots without any other explana
tion, most turn out to have anticardiolipin antibodies. However, it is risky 
to give anticoagulants to people because they can bleed excessively if 
they fall, are cut, or are in an accident. It appears that most people with 
anticardiolipin antibodies are at very little risk. Therefore, if the child 
has never had trouble with clotting, most doctors either do nothing or 
just give a baby aspirin daily. However, if a child has had a blood clot, 
most doctors believe he or she should be treated with anticoagulants. 

Anticardiolipin or antiphospholipid antibodies can also affect preg
nant women. Women known to have anticardiolipin antibodies should 
be carefully monitored when they become pregnant. Women who have 
an excessive number of “spontaneous” abortions often turn out to be 
anticardiolipin antibody–positive. Of course, all women with excessive 
spontaneous abortions should be checked. 



354 Living with a Child Who Has a Chronic Condition 

Clotting studies: PT and PTT. Routine clotting studies consist of two 
tests: the prothrombin time (PT) and the partial thromboplastin time 
(PTT). The PT measures the ability of blood to clot once it is exposed to 
thromboplastin (a substance that starts clotting). The values are usually 
10 to 14 seconds. The PTT measures the ability of blood to clot when left 
out of the body without being exposed to anything extra to start clotting. 
The two tests measure different parts of the clotting system which con
sists of many different factors. 

Anticardiolipin antibodies can prolong clotting, as can many drugs. 
Some children have prolonged clotting times because they either do not 
make or do not make enough of the clotting factors. Genetic inability to 
make a clotting factor is the cause of hemophilia. Low levels of clotting 
factors may be a genetic defect or the result of liver disease. Vitamin K is 
important for making the clotting factors, and someone who has pro
longed bleeding should be given an injection of vitamin K. It is unsafe to 
operate on children with a significantly prolonged bleeding time with
out explanation. 

HLA B27 is a genetic marker. Our knowledge about HLA B27 serves 
to demonstrate both how much and how little we understand about the 
role of genetics in rheumatic diseases. HLA B27 is inherited, and, like 
other markers, it is common in some populations and rare in others. HLA 
B27 seems to have arisen out of Asia. It is common among Northern 
Europeans (e.g., Scandinavians) but also among the Chinese and some 
North American Indians. 

Eight percent of the Caucasian population is HLA B27–positive, but 
nearly 100 percent of adults with ankylosing spondylitis are positive. 
The vast majority of people who are HLA B27–positive do not have ar
thritis. However, if your child is being evaluated for arthritis, finding 
that they are HLA B27–positive raises the risk of them having a chronic 
disease and some day progressing to ankylosing spondylitis. 

The easiest way to conceptualize this is to view HLA B27 as a multi
plier. Thus, if you have no other genetic predisposition to arthritis, being 
HLA B27–positive is not significant. However, if you have any genetic 
predisposition to arthritis, HLA B27 doubles that predisposition. Thus 
the very worst cases are HLA B27–positive, and children who are HLA 
B27-positive are at increased risk of problems. However, you may have 
problems because of your genetic predisposition and still be HLA B27– 
negative, and you may be HLA B27-positive and have no problems be
cause you do not have any other genetic predisposition. (Note: While 
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this is a helpful way to think about the role of HLA B27, we do not know 
how HLA B27 actually works.) 

HLA B27 is strongly associated with ankylosing spondylitis. It is less 
strongly associated with Reiter’s syndrome, the arthritis of IBD, psori
atic arthritis, and other forms of spondyloarthropathies (see Chapter 9). 
As with all genetic factors that seem to increase the risk of having arthri
tis, it is logical to ask why the gene has not disappeared from the popu
lation. Although all the details are not conclusively proven, it appears 
that being HLA B27–positive may protect against developing tuberculo
sis as well as streptococcal and other serious infections. Thus it is benefi
cial to keep HLA B27 in the population even though it has a negative 
effect on individuals who have additional genetic factors that predis
pose them to having arthritis. 

Urinalysis 

Examination of a urine specimen (urinalysis) is the easiest way to evalu
ate whether or not the kidneys are inflamed or damaged. When dam
aged, the kidneys can leak red or white blood cells or protein. A typical 
urinalysis report will describe the specific gravity, which reflects how 
well the kidney is concentrating the urine. This must be evaluated with 
reference to whether someone has been drinking a lot or is dehydrated. 
If a person is dehydrated, the urine should be concentrated and have a 
high specific gravity. If he or she has too much fluid in the body, the 
urine should be dilute. 

Sugar in the urine is called glycosuria and is reported as urine glu
cose on a scale of zero to 4+. Normal people do not lose any sugar in the 
urine, but diabetics do. Children being treated with high doses of corti
costeroids sometimes begin to lose sugar in their urine. If they do, it is an 
indication that they are moving toward diabetes and efforts should be 
made to reduce the corticosteroids. Ketones are also reported from 0 to 
4+. Normally, there are no ketones in the urine. Ketones are an indica
tion that the body is metabolizing fat instead of carbohydrates. In some
one who is sick or has not eaten well for a significant period, this is a 
normal finding. However, in a diabetic it may be a sign of significant 
trouble. There may be ketones in the urine because someone has not been 
eating, but there shouldn’t be glucose, too. Anyone with ketones and 
glucose needs to be evaluated by a physician immediately. 

Protein in the urine needs to be monitored carefully. Some people have 
orthostatic proteinuria, which means that their kidneys leak protein when 
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they are standing for a prolonged period. This is a common and unim
portant condition. This can be determined by checking a morning speci
men. After lying down all night, they should not have protein in their 
urine. Other people have protein in their urine after a lot of physical 
activity, especially running. This, too, is not significant. However, if the 
kidneys are damaged and constantly losing a lot of protein, this can re
sult in nephrotic syndrome. This is determined by measuring the twenty-
four-hour urine protein excretion (see below) or by comparing the 
excretion of protein to creatinine in a specimen (the protein-creatinine 
ratio). Children with lupus may develop nephrotic syndrome as a result 
of kidney damage. Children with amyloidosis, a rare complication of 
juvenile arthritis, often have protein in their urine and also may develop 
nephrotic syndrome. 

Mild amounts of protein in the urine may be an indication that drugs 
or other chemicals are irritating the kidney. If protein appears in the urine 
after a new drug has been started, it needs to be monitored carefully. 
One problem is that some of the NSAIDs are excreted in the urine and 
cause a false positive test for protein on the dipstick. This can be deter
mined by having the laboratory perform a more sophisticated test for 
protein in the urine. 

Urobilinogen indicates the presence of bilirubin in the urine. This occurs 
only in the setting of liver damage or disease that results in an elevated 
bilirubin level in the blood (discussed above). This may occur in children 
with hemolytic anemia because all the broken-down blood cells are me
tabolized into bilirubin. Another cause of a positive test for urobilinogen is 
the NSAID etodolac (lodine). When etodolac is excreted in the urine, it will 
react with the test strip and give a false-positive test for urobilinogen. 

Occult blood in the urine measures the presence of hemoglobin from 
broken red blood cells. It suggests that there is bleeding somewhere in 
the urinary tract. This bleeding may be occurring in the kidney or fur
ther down the urinary tract. Most often this is associated with the pres
ence of red blood cells (see next paragraph). However, mild bleeding in 
which all of the cells are broken before leaving the body may show up 
only as occult blood. Another cause of a positive test for occult blood is 
myoglobin. Myoglobin is a muscle breakdown product that is detected 
by the dipstick test for occult blood. Myoglobin can show up in the urine 
after muscle damage from crush injuries or even vigorous tackle football 
games. It may also be seen in newborn babies who had a difficult deliv
ery. It is rarely present in children with dermatomyositis. 
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Red blood cells in the urine are reported as RBC/hpf. This is a simple 
count of the number of red blood cells per high-powered field when the 
urine is examined under the microscope. Zero to five is a normal report. 
Small amounts of blood can be present after vigorous exercise but should 
go away quickly. While five to ten RBC/hpf may not be significant, in
vestigation is necessary if it is consistently present. The red blood cells in 
the urine may come from the kidney, the bladder, or anywhere else in 
the urinary tract. Many different diseases, renal stones, or drugs may 
cause red blood cells to be present in the urine. This can also be caused 
by injuries if a child is struck hard in the stomach or on the back. Some 
children with juvenile arthritis occasionally have blood in their urine 
without an obvious cause. Blood may also show up in the urine of girls 
during the time of menstruation. Sometimes a specimen is contaminated 
with blood just before a girl realizes her period has started. This is not a 
cause for concern. The specimen simply needs to be repeated after men
struation is over. 

White blood cells in the urine are reported as WBC/hpf. Most often a 
few white blood cells in the urine result from a specimen collected with
out proper cleaning. However, large numbers of white blood cells or 
clumps should be considered an indication of infection, and a urine cul
ture should be performed. White blood cells in the urine may also result 
from irritation of the kidney. 

Casts refer to clumps of red or white blood cells in the urine. They are 
called “casts” because they are clumps of cells that are held together in 
the shape of the urine tubules. If red or white blood cell casts are present, 
it is considered an indication of ongoing significant kidney damage. This 
is most often seen in SLE but can occur in other diseases that damage the 
kidneys. Hyaline casts are another type of cast but are not significant. 

Bacteria in the urine suggest that either the specimen was not col
lected in a clean manner or that there is a urinary tract infection. If there 
is a urinary tract infection, it is usually due to a single type of bacteria, 
while a poorly collected specimen may contain many different types of 
bacteria. A leukocyte esterase test may help in detecting a urine infec
tion, as the level of leukocyte esterase goes up when the white cells (leu
kocytes) are trying to fight an infection. However, this is not always a 
reliable finding. 

Some compounds that are excreted into the urine by the body may 
condense into crystals. Uric acid crystals and calcium appetite crystals 
are very common. If there are a lot of these crystals, one must consider 
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the possibility of kidney stones. These types of crystals are not normally 
associated with any of the rheumatic diseases. 

Twenty-four-hour urine studies are done to determine exactly how 
much protein, calcium, and creatinine or how many red blood cells are 
being lost in the urine. This is the best way to quantify the amount, as the 
dipstick test is relatively inaccurate and may vary from specimen to speci
men during the day. However, the twenty-four hour tests are accurate 
only if the child collects all of the urine. This is best done by collecting 
the specimen over the weekend. The proper procedure is to have the 
child get up in the morning and throw away the first urine specimen. 
Then everything is collected including the first specimen the next morn
ing. If you collect on Sunday, you can take the specimen straight to the 
laboratory for analysis on Monday. If you collect on Saturday, you’ll have 
to keep the specimen in your refrigerator on Sunday. There are expected 
values that will alert the doctor if most of the urine was not collected. 
Don’t confuse everyone with an unreliable specimen. Just confess and 
start over. Newer tests that do not require a twenty-four hour collection 
are being developed. 

Testing cerebrospinal fluid 

Cerebrospinal fluid (CSF) covers the brain. It is analyzed by perform
ing a lumbar puncture. A synonymous term for lumbar puncture (LP) is 
a spinal tap. Although this test always sounds scary to parents and chil
dren, it is a relatively easy test in most circumstances. The only time it is 
unsafe to do a lumbar puncture is if there is increased pressure in the 
brain. This can be detected by examining the patient’s eyes for evidence 
of increased pressure (the pressure may cause bulging of the optic discs 
at the back of the eye because they are directly connected to the brain). A 
CAT scan or MRI of the brain may also detect increased pressure. 

The fluid that is withdrawn from the lumbar puncture can be analyzed 
for evidence of infection, irritation of the brain, bleeding, or other disease. 
The most important reason for the lumbar puncture is make sure there is 
no infection. In diseases such as lupus that may affect the brain, the child 
may start acting strangely. Often there is confusion as to whether the strange 
behavior is due to the drugs being used to treat the lupus, the child’s is 
being upset about being ill, the illness itself, or an infection. Examining the 
spinal fluid is the only way to be sure there is not an infection. 

The report on the CSF will describe its color, which may be reddish or 
yellow if there has been bleeding. If the tap is bloody, it may indicate that 
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a blood vessel was nicked during the procedure. This is not a major cause 
of concern. The doctors can tell whether the blood is from the procedure 
or comes from bleeding in the brain by looking at the cells. Fresh bleed
ing does not discolor the CSF after the red cells are spun out, and there 
will be no damaged or “crenated” red cells in the specimen. If there is a 
lot of fresh blood in the specimen, the number of white cells must be 
adjusted to account for the white cells that come from the bleeding. 

In the absence of infection or irritation, there should be fewer than ten 
white cells per cubic centimeter or milliliter in the CSF. Large numbers 
suggest infection. Another check for infection is the Gram stain. This is a 
test done in the bacteriology laboratory to look for bacteria in the CSF 
under the microscope. Sometimes a child will have ten to twenty white 
cells per milliliter in the CSF. This can be from irritation or infection by a 
virus. It is less likely this is caused by a bacterial infection, but some of the 
CSF is always sent to the microbiology laboratory for culture just in case. 
In addition to the cell count the CSF is analyzed for the amount of sugar 
and protein present. The amount of sugar will decrease if there are bacte
ria in the specimen. A low sugar level and high protein suggest infection, 
but a high protein level with a normal sugar level suggests irritation. 

Oligoclonal bands are another finding that suggests irritation of the 
central nervous system. They are sometimes found in lupus and some
times in multiple sclerosis, but there may be other causes. If the doctors 
are worried about infections such as Lyme in the central nervous system, 
they will measure the concentration of antibodies to Lyme in the CSF 
and compare it with the concentration in the blood. Higher levels of an
tibodies in the CSF than in the blood suggest Lyme infection of the cen
tral nervous system. 

Testing synovial fluid 

Synovial fluid is the normal lubricating fluid secreted by the cells 
that line joints (synovium). If synovial fluid analysis is necessary, a needle 
is inserted into the joint to withdraw fluid for testing. Synovial fluid test
ing is very similar to CSF analysis except that the normal values are differ
ent. Again the most important reason to do this is to eliminate the 
possibility of infection. Just as someone with a rheumatic disease that 
affects the brain could still get an infection, children with known juve
nile arthritis can still get infections in their joints. 

Whenever a doctor first sees a child with a hot, swollen joint, he or she 
needs to be sure there is no infection present. An experienced physician 
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may be confident that he or she can distinguish a joint that is not in
fected, but whenever there is real doubt the joint must be aspirated. All 
the tests done on the synovial fluid are the same as those done to the 
CSF. However, in the synovial fluid there may be up to 100,000 cells with
out infection. Less than 5,000 cells are considered normal. Cells number
ing 5,000 to 50,000 are consistent with arthritis but can also be seen with 
Lyme disease and irritation of the joint. Cells numbering 50,000 to 100,000 
may indicate arthritis, Lyme disease, or an infection. Greater than 100,000 
cells indicates probable infection. 

A Gram stain to look for bacteria is always done no matter what the 
cell count is, and some of the fluid should be sent for culture by the bac
teriology laboratory. If tuberculosis is a possibility, special stains should 
be done on the fluid (it won’t show up on the Gram stain). Special cul
ture techniques are also required if the bacteriology laboratory is going 
to detect tuberculosis. Protein and sugar are measured just as in the CSF. 

Doctors also look for crystals in synovial fluid. In adults, this is useful 
in detecting gout, in which there are uric acid crystals in the joint, and 
pseudo-gout, in which there are calcium hydroxyappetite crystals in the 
joint. However, neither of these diseases occurs in children under nor
mal circumstances. If the synovial fluid is bloody, it may indicate that a 
vessel was nicked during the procedure. However, there is an infrequent 
disease called pigmented villonodular synovitis that causes bleeding 
into the joint so that the fluid will be bloody. Usually, this is suspected 
when there is evidence of old blood in the joint. Old blood in the syn
ovial fluid may also come from an injury. 

One important source of error in evaluating synovial fluid may occur when 
the end of the bone near the joint is infected. In this situation the child may be 
complaining of knee pain, but the synovial fluid does not reveal evi
dence of an infection. This is correct in that the joint is not infected, but 
there is an infection in the end of the adjacent bone. This can be discov
ered by careful physical examination. A bone scan or MRI will reveal the 
infection in the bone. During the first few days after they start, infections 
in bone may not be apparent on X rays. 
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Reconstruct ive

Surgery

Rebecca’s parents were very nervous. Rebecca had severe arthritis
that had affected her hips. Despite multiple medications from a vari-
ety of physicians, things had slowly gotten worse over the last year.
Now Rebecca was in my office. Rebecca and her family had hoped
that I would have a medication to reverse all of her problems and
allow her to walk normally again. Unfortunately, it wasn’t so. Rebecca’s
hip pain was so bad that she rarely ventured out of the house except to
go to school. She had begun to use a wheelchair to get from class to
class in school. Careful review of her X rays made it clear that medica-
tions were not going to make Rebecca’s hips better. She needed hip
replacements.

The family was very resistant to the suggestion that Rebecca’s hips
be replaced. I carefully explained she would have much less pain and
much better function. When I had Rebecca walk down the hall, she
had an abnormal gait because of all the hip pain. The family told me
that other children had picked on Rebecca because they thought she
walked funny. They were very afraid of what would happen if she had
her hips replaced. I called out to my office and had one of my volun-
teers bring in a pamphlet on total hip replacement. The volunteer, a
young lady, walked in, smiled, gave me the pamphlet and walked out
again. I asked the family whether they had noticed anything. They
replied that I was lucky to have such an attractive volunteer working
in my office. They were stunned when I said that the volunteer was
one of my patients who had had her hips replaced one year earlier.
No one could tell that she had had her hips replaced. The only ones
who knew were her friends, who saw how much better and how much
happier she was after recovering from the surgery.
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The goal of every pediatric rheumatologist is to maintain and restore the 
fullest possible level of function. In an ideal world, every child would 
receive proper medical attention early in the disease course and respond 
dramatically to therapy. Unfortunately, in the real world children do not 
always receive proper medical attention early in the course of their dis
ease. In addition, some of those who do receive proper medical attention 
nonetheless fail to respond well. 

Many parents are afraid of reconstructive surgery. However, the abil
ity to replace severely damaged joints is one of the most dramatic im
provements in the long-term prognosis for children with arthritis. I 
discuss a number of surgical joint replacements below. With all the mod
ern medications, these are rarely necessary for my patients. Moreover, 
there are very few institutions that have the experienced surgeons and 
the necessary facilities to perform joint replacements on children and 
adolescents with rheumatic diseases. The Hospital for Special Surgery, 
where I work in New York City, has these specialized facilities, and chil
dren who need this surgery are often sent here. 

At present we have useful replacements for hips, knees, and shoul
ders. We can also do useful reconstructive surgery on wrists, elbows, 
ankles, and feet. These surgeries often dramatically relieve pain and im
prove function. If a child’s activities are being significantly limited by 
the damage to a joint, it should be replaced if possible. 

A N E S T H E S I A  

Whenever surgery is done, it is necessary to anesthetize the patient. This 
means blocking pain from the area. Most joint replacement surgery used 
to be done under general anesthesia (the patient was put entirely to sleep 
and a machine would breathe for him or her). For children with severe 
arthritis, this was always a major problem. They frequently have neck 
involvement and it is difficult (and sometimes dangerous) to put the 
necessary breathing tube in so that they can be put under general anes
thesia. In the past if a child had severe neck involvement, it might even 
be necessary to perform a tracheotomy (make an opening in the neck) so 
that the child could be properly ventilated. 

At the Hospital for Special Surgery, almost all of the joint replacement 
surgery can be done using regional anesthesia. This means that the child 
does not have to be ventilated by a machine. (We do make sure he or she 
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is “asleep.”) This eliminates the risks of injury to the neck that made it so 
complicated to do joint replacement surgery for children with severe ar
thritis in the past. 

T  O  T  A  L  H I P  R E P L A C E M E N T  

Total hip replacement (THR) surgery is one of the most significant ad
vances in the care of children with severe arthritis. Prior to the wide
spread availability of THR for children, any child with severe arthritis in 
the hip was simply placed in a wheelchair when the pain became too 
great. Few were ever able to resume walking. Now we are able to replace 
the hips of children with severe pain, and wheelchairs have become far 
less common. 

THR surgery is not performed by pediatric orthopedists. Instead, it is 
necessary to find an adult orthopedist who does THR surgery and who is 
experienced in working with children. Those with sufficient experience 
are primarily found only in large academic centers with extensive experi
ence in pediatric rheumatology. In addition, there are relatively few cen
ters that have the sophisticated resources required to manufacture custom 
hip replacements for small children. The normal outcome of THR surgery 
is excellent. I care for a number of children and young adults who have 
had THR surgery. They could walk right past you on the street unnoticed. 

Many parents are concerned about the timing of THR surgery. The 
appropriate time for surgery is as soon as the child’s arthritis begins sig
nificantly to limit his or her ability to walk around outside the house. If 
your child’s hip pain is such that you are considering asking for a wheel
chair, it is time to be asking for THR surgery instead. For all of us it is far 
easier to be pushed than to walk. For a child with arthritis, this is many 
times truer than for a normal child. However, as soon as the child begins 
to use a wheelchair, he or she begins to lose strength in the legs and 
begins to develop flexion contractures in the knees. Both of these com
plications make it much more difficult to recover the ability to walk after 
surgery. The best outcome is obtained when the use of a wheelchair has 
been minimized or avoided completely. 

Parents sometimes hesitate because they are concerned that the child 
will stop growing if the hip is replaced. It is important to remember, first, 
that if the hip is so damaged and painful that the child cannot walk, it is 
not going to grow. Second, two-thirds of the growth in length of the hip 
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bone (femur) occurs at the end where the knee is. That growth is not 
affected by THR. 

Other parents are concerned because they do not know how long the 
THR is going to last. It is true that the metal and plastic replacement 
assembly (prosthesis) may ultimately need to be replaced, but confine
ment to a wheelchair is not a better option. In experienced hands, hip 
replacements that become loose or otherwise need revision can be fixed 
repeatedly. The key is to have an experienced surgeon who is familiar 
with working with children. I have seen children who were denied hip 
replacement because “hip replacements are not made small enough.” At 
centers such as the Hospital for Special Surgery, we have a custom fabri
cation unit that can make whatever size prosthesis we need. We have 
done surgery on children as young as nine years of age and as small as 
60 pounds with excellent long-term results. 

A R  T H R O S C O P I C  K N E E  S U R G E R  Y  A N D  
K N E E  R E P L A C E M E N T  

Total knee replacement (TKR) surgery has been very successful in main
taining the ability of children to carry out their activities of daily living. 
With improved medications and the ability to suppress arthritis in the 
knees using intra-articular corticosteroids, TKR due to arthritis has be
come rare in children. Continuing active synovitis in a knee that has not 
responded to routine medications or intra-articular corticosteroid injec
tion may be treated with an arthroscopic synovectomy (cleaning out the 
inflammatory material through a small incision in the skin using a spe
cial instrument called an arthroscope). This therapy often provides sig
nificant relief but may have to be repeated. 

Some children develop avascular necrosis in their knees as the result of 
corticosteroid usage. This is best treated with TKR. Usually, this does not 
need to be done in small children and does not result in significant loss of 
growth. As with hip replacements, knee replacements may need revision 
over time. However, experienced centers can do this when necessary. 

A N K L E S  

The ankle joint is difficult. As of the time of this writing, it is generally 
better to fuse the ankle than to replace it. Fused ankles force children to 
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walk without bending their ankles (it’s clumsy, but it works). Because 
the joints of the ankle have been fused, they do not move but they do not 
hurt, either. The mechanics of the ankle joint are relatively complex and 
we have not found the mechanical replacements satisfactory. 

F O O T  S U R G E R  Y  ( T  A R S A L  F U S I O N )  

One of the more difficult problems for children with arthritis is involve
ment of the joints between the tarsal bones of the feet. These joints are 
important when you walk over an irregular surface or bend your feet. If 
they become significantly involved by arthritis, it may result in a lot of 
pain when walking. A surgical procedure called a triple arthrodesis will 
fuse these bones together. This results in a stiff foot and will cause diffi
culty when the child walks over an uneven surface, but it will relieve 
most of the pain. 

W R I S T  S U R G E R  Y  

The wrist is often significantly involved in children with psoriatic arthri
tis and some related spondyloarthropathies. It may also be involved in 
polyarticular onset juvenile arthritis. There are two major problems. One 
is a wrist that hurts whenever it is bent. Some children get relief of their 
symptoms by wearing a splint on the wrist. If there is active arthritis, the 
splint may even result in the wrist fusing itself. 

If the splint does not provide adequate relief, it may be necessary to 
fuse the wrist surgically. This is not a major surgery. The surgeon will 
fuse the wrist in a functional position to maintain its strength and func
tionality. If the wrist is not splinted or fused, there is a risk of progressive 
subluxation and deformity. When this happens, the wrist is permanently 
bent (usually downward) and loses function. 

From time to time I will see children who are developing marked sub
luxation of their wrists. This subluxation causes the tendons that extend 
the fingers to rub on the end of the wrist bone on the little finger side (the 
ulnar styloid). If this is allowed to continue, the tendons sometimes rup
ture and the patient loses the ability to open the fingers. An orthopedic 
surgeon can easily remove the end of this bone (the ulnar styloid), which 
should improve the situation. 
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S H O U L D E R  S U R G E R  Y  

The head of the arm bone (humeral head) is called the glenoid. In some 
children with severe arthritis this can be damaged and limit the ability to 
raise the arms over the head and perform other activities. This can inter
fere with dressing and other activities of daily living. Surgical replace
ment of the glenoid head is easily done in an advanced center. 
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Family Issues

Most of the parents reading this book will not have a child with a serious
chronic condition. They can skip this section. However, if your child does
have a significant disability, or you think your child’s medical care is starting to
take over your life, please read on.

In one of my families there were three children; the oldest was a twelve-
year-old with severe arthritis. The decision was made that he would
have a hip replacement after the end of the school year. Both parents
were very concerned and everyone knew that Johnny was expected to
be in the hospital for five days after the surgery. All of us would have
the same initial response: Ask a sitter or a relative to care for Sally and
Timmy (8 and 10 years old) so Mom and Dad can be at Johnny’s bed-
side for the five days. Summer travel plans are off, because Johnny
will need a lot of physical therapy to recover and will not be able to
travel. This all sounds reasonable, but it’s the wrong answer.

Instead, Grandma came to take care of Sally and Timmy for the first
two days. After it was clear that Johnny was recovering as expected,
Dad took off with Sally and Timmy on a trip to one of their favorite
places. Mom and Grandma relieved each other in the hospital. At the
end of a week everyone was back at home feeling they had gotten lots
of attention. Further, it was agreed that if Johnny made good progress
in physical therapy, the whole family would go off to an amusement
park at the end of the summer. Otherwise, Sally, Timmy, and Mom
would go, and Dad would stay home with Johnny. Everyone got atten-
tion. Everyone had a shared goal. No one felt deprived or held back.
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If you have lived with a child with a chronic condition for any period of 
time, you know that this places a strain on everyone in the family. Any 
chronic childhood illness is not the child’s problem; it is the family’s problem. No 
one in the family is spared from the impact of the child’s disease. If you try to 
pretend otherwise, everyone suffers. Everyone will feel the impact of the 
attention diverted to take care of the ill child, everyone will feel the im
pact of the financial burden, everyone will feel the impact of missed va
cations. Divorce and psychiatric disease are much more common in 
families of children with chronic illness than in the normal population. 

I S  T H E R E  A N Y  E S C A P E ?  

There is not going to be a single answer that works for everyone. Fami
lies are different. Children are different. The degree to which a child’s 
illness interferes with the family will be different. Still, there are important 
points of which everyone should be aware. First, as parents you have more 
control over the situation than you think, but you have to take control by 
confronting the situation. Second, ignoring the problem does not make it 
go away; it makes it worse. I deal with families every day. The successful 
ones allow everyone in the family his or her own time and space. If ev
eryone in the family is recognized to have important needs, everyone 
can work together for the good of the whole family. Do not neglect your 
healthy children (or spouse) for the sake of the child who is ill. In the end, every-
one will be unhealthy because of the psychological problems this causes. 

None of this advice means you should neglect the child who is ill. 
None of this advice is easy. Having children is hard work. Having a child 
with a chronic disease makes it much harder. The key to success is allow
ing everyone to communicate and express his or her feelings. In many 
families, Mom is in charge of taking care of the children, including all the 
doctors’ appointments and so forth. Mom often starts to feel overburdened. 
The other children often start to feel neglected because of the time it takes 
for Mom to deal with the needs of the ill child. Dad often starts to feel 
neglected as well. This will not work if there is a chronic problem. 

The families that cope most successfully do so by having everyone pitch in. 
Sometimes Dad brings the child to the appointment and Mom stays home 
with the other children. There have to be special activities for everyone. 
There will be times when everyone makes a sacrifice for the child with 
disease. Equally, there should be times when everyone gets to go some
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where special as a reward to make up. Life is not fair, but it can be bal-
anced. If you have several children, make sure each one gets the atten-
tion he or she needs. Don’t forget to include yourself on the list of people who
need attention and special activities.

W H O S E  FA U LT  I S  I T ?  T H E  B L A M E  G A M E

Imagine that you and your spouse are going out to the movies on
Saturday night. Your spouse gets home late from visiting with friends
and everyone has to rush to get ready. By the time everyone has it all
together and you get to the movie theater, they’ve turned down the
lights and are showing the previews. The easy-to-reach seats are full
and you have to squeeze past a bunch of people to reach two seats
together on the side.

As you squeeze past one gentleman. you hear a plop and your foot
gets cold. You just knocked over the large soda that he’d set on the
floor. “Oh my goodness! I’m so sorry!” You struggle into your seat
feeling guilty and wondering whether you should get up and offer to
buy him another soda or to give him the money for it. Now you are
mad at yourself for knocking over his soda.

In a few minutes, as you think about it, you are mad at your spouse
for making you late getting to the theater. If you’d been on time, you
would have arrived while the lights were still on and found better
seats. Then you are mad at the man who set his soda down on the
floor. He should have known better than to put it there and forget to
shift it when he saw you moving into his row. The rows of seats
shouldn’t be so close together in this theater anyway. Who designed
this place? Maybe we should not come back here!

It’s the blame game! These are all minor issues. It is unfortunate
that all of them are true. Nonetheless, no one of these problems is the
explanation for what happened. In reality, no one is to blame and
everyone is to blame. Trying to assign blame to any individual party
won’t solve anything. It’s just a normal process of rationalization that
we all go through. If you said out loud any of the things you were
thinking to yourself, it would just make the situation worse. Swallow
hard and concentrate on moving on, so everyone can enjoy the movie.

It is not the fault of anyone that your child has an illness. No one should feel
he or she is being deprived or punished as a result. Devote time to the
child with disease, but make sure you devote time to the other children
and your spouse as well. Always look for a way to make things special
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and balanced for everyone. It’s hard work. But it’s well worth it. If you 
feel that your family is off to a bad start, sit down with everyone and talk 
about it. 

Think about what you are going to do so that everyone feels attended 
to. You may need to call on your friends, relatives, and the local commu
nity. Do not be afraid to get help when you need it. There are psycholo
gists, psychiatrists, and social workers who are trained specifically in 
dealing with the families of children who are chronically ill. I hope you 
do not need them. But if you do, ask your doctor. He or she knows how 
to get you help. There are many stories of mothers who selflessly de
voted their lives to a child with serious disease. Most of them include 
divorce, unhappy brothers and sisters who did not do well, and a child 
with chronic illness burdened by guilt over the disruption of the family. 
Do not let this be you. 

G R O W I N G  U P  I S  H A R D  T  O  D O  

Another difficult situation for families of children with chronic disease is 
allowing the young adult to accept increasing responsibility and ultimately 
total responsibility for his or her care. Some hospitals have special adoles
cent clinics, while others sponsor specialized transition clinics for older 
children with chronic disease. In most situations, this type of clinic is un
necessary. If the physicians and family have done a good job of preparing 
them, as they get older the children will naturally make the transition. 

The vast majority of my patients have reached the age where they are 
able to bring themselves to their appointments. Obtaining a driver’s li
cense is the only transitioning experience they need. They understand 
that just as they can drive themselves to the appointments, they are re
sponsible for being sure that their blood tests are done in a timely fash
ion, the prescriptions are obtained or renewed, and their medications 
purchased. It’s amazing how much more responsible they suddenly be
come when they can take themselves places. 

There are physicians who feel that all patients need to be transferred 
to an internal medicine specialist once they reach a certain age. It is cer
tainly true that patients need to be cared for by a physician who treats 
them in a manner that is appropriate for their age. If a physician is un
able to adapt to their changing needs as they grow older, the patient 
should move on. However, many physicians are quite comfortable car
ing for patients of diverse ages. 
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If the physician and patient have been working well together and trust 
each other, it is not necessarily in the patient’s best interest to be forced 
to move on. I have learned a lot about how to deal with younger patients 
from my patients who have grown up and feel comfortable talking about 
how they used to feel. If you treat children as responsible participants in 
their own care from the beginning, nothing necessarily needs to change 
when they get older. 

Some children with debilitating disease are forced to remain depen
dent on their parents even when they are clearly no longer children. This 
is always a difficult situation. Some continue to rely on their parents for all 
types of support, while others recognize that they qualify for appropriate 
aid for the disabled (social security disability, etc.) and assume responsi
bility for their own care. If the individual physician is uncomfortable pro
viding the appropriate resources to deal with these issues, it may be best 
for the patient to be helped through the process by a multidisciplinary 
team in a transition clinic. However, this is rarely really necessary. Ask 
your doctor and your local foundations what resources are available to 
you and pick the course that best meets the needs of your family. Do not 
be afraid to ask whether they have social workers available who can help 
you deal with “the system.” These people are there to help you. 

D E P R E S S I O N  ( P  A  T I E N T  F  A  T I G U E )  

Katherine was a young lady who had suffered from chronic recurrences 
of dermatomyositis since the age of six. Although she was always the 
official patient of one of the senior physicians, many of us took care of 
her during our training. By the time she reached her late teens, she had 
experienced more hospitalizations and setbacks than anyone could 
count. However, when I last saw her she was doing well. Her medica
tions had been reduced to acceptable levels and she was preparing to 
go to college. I left and moved on to another institution. 

Two years later she came to the hospital between scheduled visits 
complaining of symptoms similar to those she had had during a very 
difficult period. When she asked whether the symptoms might mean 
that her disease was flaring, she was told they could. She drove her 
car into a freeway pillar at high speed that afternoon. No skid marks. 
Maybe she just lost control? 

I have been discussing how hard it is to be the parent of a child with 
arthritis. What I have not talked about yet is how hard it is to be the child with 
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arthritis or another chronic condition. When children are young, their prob
lems are the responsibility of their parents. The children expect their par
ents to make them better. For most children with arthritis and the related 
conditions, this is possible. The vast majority of the children I care for go 
on to live productive lives. However, the adolescent years of increasing 
self-awareness and increasing self-responsibility are difficult for everyone. 
They are even more difficult for children with chronic disease. 

During the course of a chronic illness, there will be times when a child or 
young adult becomes depressed. He or she would be abnormal if this never hap-
pened. Parents and physicians need to be paying attention. While a cer
tain amount of depression can happen to anyone, it is well known that 
some adolescents with chronic disease become suicidal. They feel that 
they have lost control over their lives and cannot see the light at the end 
of the tunnel. This may take the form of overt actions or simply failure to 
take their medications. Everyone should be listening for comments such 
as, “It doesn’t make any difference,” “I don’t care anymore,” “Why do I 
have to go to the doctor?” Parents and physicians must keep track of whether 
the medications are being refilled at appropriate intervals. 

No one should try to tell adolescents with chronic disease that they 
shouldn’t complain. It isn’t helpful to tell them things could be worse. 
What adolescents need is someone to sit down and discuss their concerns hon-
estly. It is important to acknowledge their problems while pointing out 
the positives. It is also important to be proactive. If you are a parent and 
the doctor just gave you and your child depressing news in the office, 
talk about it. Don’t leave your child to “stew alone.” Don’t let him hear 
you complaining about how hard his illness is for you, either. If you think he is 
significantly depressed, ask for help. You might be depressed and need 
help, too. 

There are psychologists and psychiatrists who specialize in dealing 
with adolescents and children with chronic illness and their families. 
Some children can be dealt with simply by having an honest conversa
tion with their doctor. Others need an outsider to talk to. Some need 
medication. It is important to remember that there is no direct correlation be-
tween the doctor’s view of how well or badly an adolescent is doing and the 
adolescent’s view. Parents and physicians must be vigilant. 
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Getting the  Best

Results  for  Your Child

After I get a family settled down and the child’s care on the right track,
someone frequently asks, “Why do I have to come back so often?” I
always compare this to making soup. Anyone can take down a cook-
book, read the soup recipe, and get two pounds of beef, a large onion,
a carrot, noodles, assorted seasonings, a good-sized pot, and a stove.
However, there is a lot of room for interpretation when the instruc-
tions say, “Cut up the beef and slice the carrot and onion thinly. Add
the ingredients to a large pot with water just to cover. Heat over me-
dium heat for two hours, adjust the seasonings and serve.”

To someone with a lot of experience making soup, those are ad-
equate instructions. If you make soup every day, you know exactly
how to do it to get the result you want. But compare two cooks. One
cook reads the book, finds the ingredients called for, puts them in a
pot of water, sets it on medium heat, and walks away for two hours.
The cook who makes soup all the time has picked exactly the beef,
onion, and carrot he or she wants and knows how to prepare them for
the soup. After the pot is on the stove, the experienced cook checks
the soup every ten to fifteen minutes, adjusts the heat, tastes the sea-
sonings, and makes all the other small adjustments that come from
experience. Which cook do you think is likely to make the better soup?
Similarly, your child’s health requires continual monitoring, reevalua-
tion, and adjustments for the best outcome.

This is the most important chapter of this book. Everyone wants the best results
for his or her child, but not everyone understands that you have to go out and get
them. Reading this book means you are off to a good start. You are look-
ing at this book because you want more information. If you were plan-
ning a vacation to Hawaii, it would not be a good idea simply to call the
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first travel agency you found in the phone book or walk into the first one 
you saw on the street. Most of us would begin by asking our friends if 
they or some one they knew had been there. Were they pleased with the 
trip? What airline did they go on? Where did they stay? What did they 
see? Who made the arrangements? Similarly, you should invest as much 
time as possible in picking the specialist to care for your child’s disease. 

T H E R E  A R E  T H R E E  M A J O R  D E T E R M I N A N T S  O F  T H E  

O U T C O M E  O F  A N Y  P R O J E C T  

• Your level of effort and knowledge 

• The effort and knowledge of the people who work with you 

• Luck 

No one can control luck, so it is very important to maximize your 
efforts and your choice of people with whom to work. First and fore
most, you need a primary physician you trust. If you simply picked your 
doctor from a book or you go to a group where you get a different doctor 
every time, make sure someone is listening to your concerns. If you think 
something is wrong with your child, make sure the doctor listens and 
examines your child carefully. 

Remember, growing pains do not occur during the daytime. I’ve seen 
far too many children with significant problems dismissed repeatedly as 
growing pains. Few pediatricians have any training in muscle, bone, and 
joint diseases. Many think they have never seen a case of arthritis in 
childhood. Do not be afraid to press your concerns or to seek another 
opinion. Sometimes you have to insist. This book will help you deter
mine whether there is really something wrong, but it is not a replace
ment for a good doctor. 

C H O O S I N G  A  S P E C I A L I S T  

Once your primary physician agrees that you need to see a specialist, 
ask him or her why you are being referred to the one chosen. You should 
be looking for the best doctor for your child. It may be the one in your 
plan, the one in the same building, the one in the same group, or the one 
in the same hospital. Or it may not. 
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Ask questions! Ask the primary physician whether he or she would 
take his or her child to the doctor who was recommended for your child’s 
complaints. Ask the specialist about your child, and ask the doctor about 
himself or herself. If the doctor is uncomfortable answering you or the 
answers make you uncomfortable, this might not be the right doctor for 
you. No one doctor is the right one for everyone. 

Children with muscle, bone, joint, or arthritis pain often are sent to an 
orthopedist for a possible injury. If there is no history of an injury, be 
suspicious. Some orthopedists have little or no experience with child
hood arthritis. I often see children with arthritis who were originally 
told they must have a hairline fracture that did not show up on the X ray. 
If the problem promptly resolves itself, there is no cause for concern. 
However, if the problem keeps coming back, or there are repeated problems in 
many joints, a more detailed investigation is needed. The appropriate sections 
of this book will help you to know when you need to go further. 

Finding a specialist on your own is not difficult. In every large urban cen
ter, there are organizations such as the Arthritis Foundation, the Lupus 
Foundation, and the American Academy of Pediatrics (see the Appen
dix). These organizations can direct you to the certified doctors in your 
area, but they may not be willing to choose among them. See which doc
tors are associated with the better hospitals in your area. In major cities, 
there are often newspapers or magazine articles reporting who are the 
top doctors. You can even find books listing the top doctors in America. 
The doctors on these lists are not all the same, but they should be well 
trained and well regarded in their specialty. 

Unless you live in a very small town far away from any large aca
demic center, you want a physician who fulfills the following criteria: 

•	 Is board certified in the specialty 

•	 Preferably is certified in the pediatric specialty (many specialists 
trained in internal medicine only rarely see children) 

•	 Answers your questions in a way you can understand 

•	 Takes time to explain what is happening 

•	 Treats you and your child in a way that makes both of you 
comfortable 
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W  H  A  T  I F  T H E  D O C T  O R  R E C O M M E N D E D  

I S N ’ T  I N  M Y  I N S U R A N C E  P L A N ?  

You must consider how much your child’s well-being means to you and 
find the best care you can. Muscle, bone, and joint diseases are one area 
of medicine where the right or wrong decision now can make a differ
ence for the rest of your child’s life. 

A G G R E S S I V E  V E R S U S  

C O N S E R  VA  T I V E  A P P R O A C H E S  

There are physicians who are very active in their fields, who attend the 
annual scientific meetings of their medical specialties each year, teach at 
universities, and publish their own work describing advances in the field. 
Other doctors take care of children the same way they were taught to 
during their training many years ago. Fortunately, medicine has been 
making rapid advances over the past five years and there are many new 
and exciting therapies. You want a physician who is going to make sure 
your child gets the best possible care. They may not be teaching or pub
lishing, but they should be up-to-date. 

There are “aggressive” and “conservative” physicians. What you want 
as a parent is a physician who is conservative when appropriate and aggressive 
when appropriate, not one who is always aggressive or always conserva
tive. Some muscle, bone, and joint diseases tend to resolve over time. 
These are best treated conservatively. Some get steadily worse: the longer 
you wait before you stop them, the more damage accumulates. You need 
a physician who can tell which is which and respond appropriately. The 
only way to know what your physician is thinking is to ask. Do not be 
afraid to ask questions! 

Second opinions 

One of the most difficult issues for parents is when their child does not 
seem to be getting better. First, be sure you are doing what the doctor 
recommended. If you are, let the doctor know your concerns and discuss 
them with him or her. Parents are always worried about getting a second 
opinion. A good doctor knows that the child’s health is the most impor
tant thing. If a family wants a second opinion, a good doctor will not act 
insulted. Instead, he will encourage the family. However, you should 
make sure you go to a well-qualified physician for the second opinion. 
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Ask your doctor. If he or she is confident, you will be sent to someone he 
or she believes is a valuable source of further information. If your physi
cian is not confident, that may be all the more reason to go. Your rela
tionship with your doctor is a major factor in determining your child’s 
outcome. Make sure you have a good one. 

C O N F L I C T I N G  A D V I C E  

Conflicting advice is one of the hazards of getting a second opinion. What 
should you do when you get conflicting advice from two different doc
tors? Sometimes some of the advice is just plain wrong. However, far 
more often it reflects different points of view. 

Imagine if you wanted a really good chocolate cake. If you asked all 
your neighbors to recommend a bakery, they might all agree. More 
likely, they would recommend several different bakeries. If they all agree, 
it’s easy. But suppose you went to the different bakeries and asked each 
baker how he made his chocolate cake. They probably would not agree 
on all the ingredients. However, it’s unlikely that any of them would 
stay in business very long if their cakes did not come out well. Similarly, 
discuss the difference of opinion with the physician you trust. Often 
there are varied approaches. Is your doctor flexible? Can he or she ex
plain the choices? But remember, while either of two different ways to 
bake a cake may work, a combination of the two often will not. 

Frequently, when I am evaluating children for a second opinion, the 
parents are quite confused if I give advice different from that of the origi
nal physician. Rheumatology is not a textbook science. If there were one 
correct answer, everyone in the field would agree and life would be 
simple. Parents feel confronted by the need “to make the right choice” 
for their child. Yet every physician brings a different level of training 
and experience to the examining room. As a physician, I can only make 
sure I explain the plan well, discuss the options, and explain why I pre
fer the option I recommend. 

In some situations, I recommend a course of treatment that is not in 
the books. If all the answers were in the books, experience wouldn’t count. 
Since I see children from all over the world with difficult conditions, it is 
my job to be offering the benefit of my experience and testing new ideas. 
These children were sent to me because the answers in the books didn’t 
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work. New therapies that work ultimately make it into the books, but 
there are often delays of several years between when a new therapy is 
tested and found to work and when it is described in the books. 

Some physicians feel that it is up to the parents to decide which treat
ment plan to follow. They lay out all the options and say, “You choose.” If 
the physicians with all of their training cannot agree, how can the parents 
choose? Physicians must not take away the parents’ ability to choose for their 
child but certainly should accept the responsibility of recommending what he or 
she thinks is the best course. Parents, in turn, must decide what makes sense 
to them and which physician they are most comfortable working with. 

There is no easy answer for parents who get conflicting advice. You 
need to know the doctors’ backgrounds and level of training. Is one spe
cialist widely respected in his or her field? Is the specialist someone who 
is teaching new physicians in the field? Ask these questions. Sometimes 
the advice that is most difficult to accept is what you really need to hear. 

If you ask enough doctors, sooner or later you’ll probably find one who 
says what you want to hear. Is that the best therapy? In the end, it is im
portant to remember that you need to trust your doctor and have faith in 
his or her recommendations. If you do not, you need a different doctor. 
Unless you are working with a doctor who is not a specialist in the field, in 
most situations the quality of your working relationship with your doctor 
will have a greater impact on the outcome than most other factors. 

Often a family will come to me and tell me that they have heard about 
a different medicine from a friend, neighbor, and so on. I will discuss 
that medicine with them and tell them why I think it is or is not a good 
idea. Often it is simply one of many choices. If they are anxious to try it, 
I’m flexible enough to go along, as long as I believe it is safe to do so. If I 
do not believe it’s a good idea, it’s my job to explain why. If you have 
questions, get answers. Do not sit still and do nothing. 

F O L L O W I N G  A D V I C E  A N D  

K E E P I N G  A P P O I N T M E N T S  

Mrs. Smith could never understand why Jennie didn’t do well. Jennie 
always seemed to be having some type of joint complaints, but every 
time Mrs. Smith took her to see a doctor, they wanted to do all sorts of 
blood tests and make Jennie take medicine. Frequently, she’d fill the 
prescription because Jennie was complaining a lot. But when Jennie 
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wasn’t better in two weeks or complained of a stomachache, Mrs. Smith 
would just stop giving her the medicine and cancel the follow-up ap
pointment. After all, there was no sense in going back to have the doc
tor see how Jennie was doing on the new medicine; she wasn’t taking it. 
After a few months or a year, Jennie’s complaints would increase and 
Mrs. Smith would go back to the doctor and try another medicine for a 
few weeks, but none of them ever controlled Jennie’s arthritis. Mrs. Smith 
even tried a couple of different doctors. You’d think this story couldn’t 
be true, but I’ve seen and heard it over and over again. 

It may seem obvious, but following your doctor’s advice and keeping your ap-
pointments are the most important things you can do. All of us are a little bit 
lazy. All of us want to believe the problem will just go away if we ignore it. 
But if you smelled smoke in your house, would you just ignore it? 

All too often I see children who were supposed to be back in two weeks 
who come back in six months. They still have the problem. Often the 
parents will say that the child took a few of the pills, and then had a 
stomachache, so they stopped. Instead of calling the doctor to discuss 
the problem, they did nothing until everything got worse again. The more 
damage you let accumulate, the harder it is to fix. If you do not like the 
advice, call and discuss it with your doctor or find another doctor. Pre
scriptions left in pockets or purses and pills sitting in bottles in the medi
cine cabinet will not fix the problem. You must take responsibility for 
getting your child proper care. 

Every parent is concerned about giving his or her child medication. 
Every parent is worried about side effects. This is a valid concern. Medi
cines do have possible side effects. You need to be sure that you are follow
ing up with your doctor and that he is monitoring your child appropriately 
(see Chapter 22). However, imagine how silly it would look to let your 
house burn down because you are afraid of water damage from the fire 
hose. The vast majority of children who have done poorly in my experi
ence did so because their parents were afraid of the medications and 
wouldn’t give them. If the doctor thought the medicine was a greater 
risk than the disease, she would not recommend the medicine. You must 
follow through if you want to get good results. 

P R O P E R  M O N I T  O R I N G  

This is a key aspect of your child’s care. If your child is on medication, he 
or she needs to be monitored for possible side effects. Careful monitoring 
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is how physicians minimize problems. The reason for periodic blood tests 
is to detect problems before they become obvious. Skipping your ap
pointment because your child looks fine to you robs your child of the 
chance to have a problem detected before it becomes serious. Of course, 
most children don’t experience side effects, but no one knows who will 
and who will not. By the time your child does not look fine, the problem 
may have progressed to a serious stage that is not easily reversed. 

It’s easy to skip the periodic monitoring appointments when your child 
is off medication. However, the same principle applies. We can never be 
sure a rheumatic disease is gone forever. If you did not notice your child’s 
problems right away at the beginning, will you immediately notice them 
coming back? Your specialist is trained to detect the earliest signs of dis
ease activity. Do you want to take advantage of his or her skills or rely on 
yours? The best results come from both you and your physician, each 
doing his or her part. You should take your child to his routine follow-
up appointments. You should also bring your child to the doctor in be
tween scheduled appointments if you suspect something is going wrong. 

D E A L I N G  W I T H  

I N S U R A N C E  C O M PA N I E S  

Dealing with insurance companies is one of the most frustrating aspects 
of medical care. They have no problem insisting that you make your 
payments each month. But somehow they often have problems paying 
you for your claims. Make sure your claim forms are properly completed 
and promptly sent in. Your insurance company will reject your claim for 
any mistake. Do not be afraid to call and ask where your money is. Keep 
a log of your phone calls. Write down the name and telephone extension 
of each person you talk to. Do not be afraid to ask for a supervisor. Do 
not take “No” for an answer. Good records are vital. 

Following up with insurance companies is a good example of the 
squeaky wheel getting the grease. Parents who keep after the insurance 
companies most often get paid. Parents who accept denials or small pay
ments get what they accept. If you need a procedure or medication au
thorized by the insurance company, keep after them. I often have to get 
on the phone and sometimes I have to speak to the medical director of 
the plan. However, you have to keep pushing the insurance company to move 
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your appeal up the ladder. Your doctor cannot simply call them. They call 
the doctor when you’ve pushed them far enough. 

Do not assume that the person on the other end of the phone has any 
real knowledge of your case. I’ve had “medical directors” of insurance 
companies tell me they did not know children could get arthritis. You are 
not dealing with a group of people who understand your needs and are 
concerned about your child’s health. I’ve had representatives deny medi
cations because they could not spell them. When I spelled it for the person 
on the phone she said, “Oh, that’s in my computer. It’s okay.” They simply 
did not understand how the medication was pronounced and spelled. 

When you are dealing with your insurance company, you are dealing 
with an organization that is trying to make a profit, that means reducing 
expenses. In many states, there are independent review panels. Often 
when insurance companies realize it is going to cost more to fight you 
than to give in, they will give in. You have to make them realize that you 
are going to fight for what you deserve. 

D E A L I N G  W I T H  

F R I E N D S  A N D  N E I G H B O R S  

To someone who does not have a child with a chronic problem, this sec
tion might sound unnecessary. However, all of us know how hard it is to 
deal with the questions and the stares when you are out in public with a 
child who looks or acts “different.” My number one goal as a physician 
is to make it so that no one will be able to tell your child has a problem, 
but we don’t always succeed completely. The hardest part of this is that 
many people who stare or ask impolite questions are simply well mean
ing and curious. They don’t realize that they are the ten thousandth person to 
ask you that same question! As always, there is no easy way out. However, 
this is one of those situations where practice makes perfect. 

Rule 1. The public does not have a right to your medical information. We 
have strict confidentiality laws in this country about what your doctors, 
nurses, and other health care providers can say about your family to the 
public. You shouldn’t be worrying that you have to tell everyone who 
asks you all your medical information. In fact you have no obligation to 
answer them at all. However, staring back is likely to create an uncom
fortable situation for everyone. 
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I recommend that you make up an answer that is as short and simple 
as you can. When you are answering questions from strangers, it does 
not need to be true. I prefer simple, silly answers so that they realize you 
are politely telling them to “bug off.” 

STRANGER: “Where did that red mark on your child’s face come from?” 
PARENT: “That’s where the Martian’s rocket sled brushed against her as 
they were rushing to take off.” Then turn around and go on with your 
business. 

See how long that conversation lasts! Your answer can be whatever you 
want. Practice it day in and day out so that you can say it without thinking and 
without being bothered. 

This same rule applies when your child is talking to adults and to other chil-
dren. As your child gets old enough to talk to you about being asked 
questions, teach him or her what you have learned. First, make sure he 
or she understands that the illness is not his or her fault. Make sure he or 
she understands that the illness is not something “bad” about him or 
her. Then, help your child practice a silly answer to give strangers. En
courage him or her to do this until your child is comfortable with it. 
Explain that the sillier the answer, the clearer it is that the problem is 
none of that person’s business. 

Rule 2. You do have to provide some information to your employer, your baby 
sitter, your child’s teachers, and other professionals with whom you interact. If it’s 
someone who has some “need to know,” you will have to give a better an
swer. However, you still don’t have to give the whole long story. I’m a strong 
believer in educating parents about the different types of arthritis and the 
different risk factors. But when you are talking to your employer, all you 
need to say is, “My child has arthritis.” If your employer claims to have 
never heard of that, suggest buying this book! Remember, educating the public 
is one of my main goals in writing this book. You don’t need to sit there and explain 
it all. Let people buy this book and read it if they want more information. 

Rule 3. Everyone needs someone to talk to. Don’t brush off everyone in 
your life with the easy answers. It’s up to you to decide whom you can 
truly confide in and take comfort from. If you find someone who is a 
good listener and supportive, you can confide whatever you think is 
important. You should explain this to your child as well. However, chil
dren are likely to get hurt because of this by someone at some point. It’s 
a normal part of growing up. Try to help your child with deciding whom 
to talk to, and support him or her if problems arise. 



383 Getting the Best Results for Your Child 

D E A L I N G  W I T H  S C H O O L S  

Many children with relatively minor problems escape having significant 
problems at school. But if your child has a chronic condition that is obvi
ous to everyone or even a mild condition that prevents full participation 
in physical education, the school will need to know. Some schools are 
extremely obliging and a quick note saying the student should be al
lowed to “self-limit” in physical education is sufficient. Other schools 
follow stricter guidelines. 

There are a number of important things to know when dealing with 
your child’s school. The most important is that the Americans with Dis
abilities Act put all the power on your side. If a few notes and an occa
sional phone call are all that is needed, it’s great. However, if the school 
is being difficult, you may need an individual education plan (IEP), as 
described later in this section. 

For most children with mild to moderate disease, everything can be 
handled easily. Often children need some leeway in physical education 
and perhaps a second set of books so they do not have to carry a heavy 
load of books back and forth to school. A quick note from the doctor’s 
office is often sufficient. If there are going to be a lot of missed classes, if 
your child needs extra time to get from class to class or extra time on 
exams because of difficulty writing, you’ll probably need an IEP. In most 
districts, this is not a major problem. However, IEPs take time and effort 
and often cost the school district money. If the school administration dis
courages you from asking for an IEP because “you do not want to label 
your child,” make sure you are getting what you need. If you are, great! 
Otherwise, push for the IEP. 

What is an IEP? This is a formal meeting at which you present your 
position regarding the needs of your child. You are entitled to have a 
parent advocate present with you at the meeting. The teachers, the ad
ministration, and the counselors will also be there to help devise a good 
plan for your child. The school district is supposed to supply whatever 
is necessary to facilitate your child’s education. Some parents go too far, 
but some school districts resist senselessly. You should certainly get your 
child’s basic needs met. Do not be afraid of this process. It’s designed 
with your child’s best interests in mind. Moreover, the rules are slanted 
in your favor. But some school districts “forget” to tell you what you and 
your child are entitled to. Wise parents have spoken with their physician 
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and their local specialty society before the meeting. If necessary, there 
are even lawyers who specialize in representing parents at IEP meetings. 
Fortunately, they are rarely necessary. 

L O C A L  H E L P  O R G A N I Z A  T I O N S  

There are local help organizations for parents of children with a wide 
variety of conditions. See the Appendix for a listing. These organizations 
can be very helpful in directing you to other parents who have had simi
lar experiences. They can provide useful information regarding the na
ture of your child’s condition, experienced doctors, and other resources. 
They can also help you to find experts for dealing with the many prob
lems of insurance, school, and so on. Many of the national help organi
zations now have Web sites, as well. 

T H E  U L  T I M A  T E  R E S P O N S I B I L I T Y  F O R  Y O U R  

C H I L D ’ S  O U T C O M E  R E S T S  W I T H  Y O U  

We are all little kids at heart. We would like someone to come along and 
play parent and take responsibility for all of our problems. Unfortunately, 
that is not going to happen. As I said at the beginning of this chapter, the 
outcome of every project is a combination of hard work, picking the right 
team, and good luck. You must do the hard work. You must pick the 
right team. This means you must carefully choose the doctors who take 
care of your child. Once you have chosen them, you must follow their 
advice. If you do not understand or do not like the advice, ask questions. 
Get answers. If you are not satisfied, get a second opinion. Then ask more 
questions. 

You must decide how far you are willing to go to get the answers. I 
have children who fly in to see me from countries halfway around the 
world because their parents want the best. On the same day, I may see a 
mother who tells me that it took her an hour to drive into Manhattan 
from the suburbs and that “it’s too much trouble.” 

There are parents who for years have continued seeing doctors who 
were not taking good care of their children. There are other parents who 
simply went on seeking second opinions until they found someone will
ing to say what they wanted to hear—even though it was wrong. Even 
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after you have found a doctor that makes you comfortable, you have not trans-
ferred the responsibility for your child’s outcome to the doctor. You must make 
sure your child takes the medicine, does the exercises, keeps the appointments, 
gets the blood tests, and gets the treatments needed. It’s not easy to find the 
time. It’s not easy to pay for. It’s not easy to take on the responsibility. It’s 
not fun. It’s not fair. But if you want the best outcome, it’s not optional. 

It is extremely difficult to have a child with any kind of chronic ill
ness. It is an extremely heavy burden for many parents to bear. You have 
to educate yourself and navigate the fine line that allows you to get the 
best outcome for your child. Never be afraid to ask questions. Never be 
afraid to find another doctor if your doctor seems afraid or too busy to 
answer. Raising children is hard work. Raising children with an illness is 
harder. Remember, there are many people and resources out there that 
will be happy to work with you. You have to find them. You have to ask 
for help. They won’t come looking for you. 
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28

What Else  Can I  Do? 


This is a question every parent wants to be able to answer. I hope you are 
already doing everything you can for your child. What else can you do? 
You can help others! There are many volunteer organizations around the 
world that work with children and families with rheumatic diseases. 
Many of them are listed in the section on resources that follows. If you 
have time, energy, or resources left over after dealing with your child’s 
problems, you can help. Every volunteer organization needs more help 
in whatever way is possible. 

I’m not going to tell you which organization to donate to or how. That 
is an individual decision. You should ask your physician which organi
zations are the most helpful for his or her program. You may want to 
donate to research, teaching, or patient care. You may wish to restrict 
your funds or make them available for any purpose. 

As you think about how to help, let me make a few simple points. 

• Children with arthritis don’t get the attention they should in phy
sician education, research spending, or the public eye. Can you 
help? 

• Many organizations are focused on “finding the cure.” Wouldn’t 
it be nice if we could say we funded the research that solved the 
problem? Indeed, it would! However, the biggest problem is the lack 
of public awareness. Most children I see who do poorly do so because it 
took too long for everyone to realize they had a rheumatic disease. Then 
it took too long for their parents to find a physician who was educated 
in diagnosing and treating these diseases. There is a great need for 

386 



387 What Else Can I Do? 

money to be spent on educating physicians about childhood ar
thritis. 

•	 You can direct your efforts to improving research, improving edu
cation, improving access to care, or any combination of these 
efforts. These problems exist in every country of the world. Proper 
treatment by an educated physician will solve the problems of 
more than 98 percent of the children with musculoskeletal dis
eases. But there aren’t enough educated physicians in the world. 

•	 Just as I’ve encouraged you to go out and get the necessary care 
for your child, we all need to go out and get the necessary re
sources for the care of all the world’s children. Of course, there 
are problems other than musculoskeletal disease, but this is the 
area of my interest. It’s not appropriately recognized and it is 
clearly underserved. 

•	 Have you written your congressman lately? Do they know chil
dren get arthritis? 

All of us can do more. Someone reading this book may have a million 
dollars to donate. More likely, you are like the rest of us. You don’t have 
a million dollars to donate. Do you have the time to talk to parents of 
another child with arthritis who are confused and uncertain where to 
turn? Do you have the time to help in another way? 

I do not know how we will cure the rheumatic diseases or who will 
discover the key. I do know that I can help by increasing public and phy
sician recognition of children with arthritis and encouraging the prompt 
referral of these children to an appropriate specialist. I do not know what 
you personally can do to help. But I do know that if you take a few min
utes to think about it, you will be able to think of something you can do. 
Do it! 
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Appendix: 

Resources 


There are thousands of organizations, Internet sites, books, and similar 
resources for families of children with musculoskeletal diseases and other 
problems. There is no way I could list all of them here. I have listed the 
major organizations and others with which I have worked. I’m sure this 
list is incomplete. Many of these organizations have a Web page that 
may direct you to many others. I have also listed some Internet-based 
groups that provide support for children with chronic illness and their 
parents. But be careful: some of the information on the Internet is excel
lent, but much of it is not reliable. 

My own Web page is the pediatric rheumatology home page: http://
www.goldscout.com. 

There is more information in this book than I can put there, but I regu
larly update that site with the latest information. 

Organizations Dedicated to Helping Children 
with Musculoskeletal Diseases 

Organizations Without a Specific Disease Focus 

National Institute of Arthritis and Musculoskeletal and Skin Diseases 
(301) 495-4484 or (877) 22-NIAMS (toll free) 
Information Clearinghouse 
National Institutes of Health 
1 AMS Circle 
Bethesda, MD 20892-3675 
http://www.niams.nih.gov 
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The Food and Drug Administration (FDA) 
(888) INFO-FDA (1-888-463-6332) 
U.S. Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857-0001

http://www.fda.gov


The American Academy of Pediatrics 
(847) 434-4000 
National Headquarters: 
The American Academy of Pediatrics 
141 Northwest Point Boulevard 
Elk Grove Village, IL 60007-1098 
http://www.aap.org 

The American College of Rheumatology 
(404) 633-3777 
1800 Century Place, Suite 250 
Atlanta, GA 30345 
http://www.rheumatology.org/index.asp 

The American Academy of Orthopedic Surgeons 
(847) 823-7186 or (800) 346-AAOS (toll free) 
6300 North River Road 
Rosemont, IL 60018-4262 
http://orthoinfo.aaos.org 

Organizations Dedicated Primarily to Arthritic Conditions: 
juvenile rheumatoid arthritis, spondyloarthropathy, ankylosing 
spondylitis, psoriatic arthritis (information on other conditions may be 
found at some) 

The Arthritis Foundation 
(800) 283-7800 
Arthritis Foundation 
P.O. Box 7669
Atlanta, GA 30357-0669

http://www.arthritis.org


The American Juvenile Arthritis Organization (AJAO) 
http://www.arthritis.org/events/ajao_programs_services.asp 
is now part of the Arthritis Foundation and may be accessed via its contact 
numbers. 

The Arthritis Society of Canada 
(416) 979-7228 
The Arthritis Society (National Office) 
393 University Avenue, Suite 1700 
Toronto, Ontario M5G 1E6 
Canada 
http://www.arthritis.ca 

http://www.fda.gov
http://www.aap.org
http://www.rheumatology.org/index.asp
http://orthoinfo.aaos.org
http://www.arthritis.org
http://www.arthritis.org/events/ajao_programs_services.asp
http://www.arthritis.ca
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Arthritis Insight 
http://www.arthritisinsight.com 
This is a Web-based, question-and-answer site with information for 
children and adults. 
The children’s info is at http://jraworld.arthritisinsight.com.

Creaky Joints 
http://www.creakyjoints.com 
This is a site for children, teenagers, and young adults to share ideas, 
complaints, and the knowledge that they aren’t the only ones in the world 
with arthritis. 

The Spondylitis Association of America 
(800) 777-8189 
14827 Ventura Blvd.,  #222 
Sherman Oaks, CA 91403 
http://www.spondylitis.org 
This group works with persons with ankylosing spondylitis and with 
spondyloarthropathies. 

National Psoriasis Foundation 
(503) 244-7404 or (800) 723-9166 (toll free) 
6600 SW 92nd Ave., Suite 300 
Portland, OR 97223-7195 
http://www.psoriasis.org 

Organizations Dedicated Primarily to Vasculitic Diseases: 
systemic lupus erythematosus, scleroderma, Kawasaki disease, 
dermatomyositis 

The Lupus Foundation of America, Inc. 
(301) 670-9292 
1300 Piccard Drive, Suite 200 
Rockville, MD 20850-4303 
http://www.lupus.org 

Juvenile Scleroderma Network, Inc. 
(310) 519-9511 (phone or fax) 
24-hour helpline: (888) 881-2848 
1204 West 13th Street 
San Pedro, CA 90731 
http://www.jsdn.org 

The Scleroderma Foundation 
(978) 463-5843 or (800) 722-HOPE (4673) (toll free) 
12 Kent Way, Suite 101 
Byfield, MA 01922 
http://www.scleroderma.org 

Raynaud’s Association 
(914) 682-8341; fax (914) 946-4685 
94 Mercer Avenue 
Hartsdale, NY 10530 
http://www.raynauds.org 

http://www.arthritisinsight.com
http://jraworld.arthritisinsight.com
http://www.creakyjoints.com
http://www.spondylitis.org
http://www.psoriasis.org
http://www.lupus.org
http://www.jsdn.org
http://www.scleroderma.org
http://www.raynauds.org
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Kawasaki Disease Foundation 
(978) 887-9357 
6 Beechwood Circle 
Boxford, MA 01921 
http://www.kdfoundation.org 

The American Behcet’s Disease Association 
(800)-7behcets 
P.O. Box 19952
Amarillo, TX 79114

http://www.behcets.com/home.ivnu


Sjogren’s Syndrome Association 
(800) 475-6473 
8120 Woodmont Ave., Suite 530 
Bethesda, MD 20814 
http://www.sjogrens.org/ 

The Myositis Association 
(202) 887-0082 
1233 20th St. NW, Suite 402 
Washington, DC 20036 
http://www.myositis.org 

Organizations Dedicated to Other Diseases: 
fibromyalgia, chronic fatigue syndrome, etc. 

The American Association for Chronic Fatigue Syndrome 
(206) 781-3544 
515 Minor Ave., Suite 18 
Seattle, WA 98104 
http://www.aacfs.org/html/contact.htm 

The Chronic Fatigue and Immune Dysfunction Syndrome Association 
(800) 442-3437 
The CFIDS Association of America, Inc. 
P.O. Box 220398
Charlotte, NC 28222-0398

http://www.cfdis.org/contact/contact-us.asp


The American Fibromyalgia Syndrome Association 
(520) 733-1570 
AFSA, Inc. 
6380 East Tanque Verde, Suite D 
Tucson, AZ 85715 
http://www.afsafund.org 

The National Fibromyalgia Association 
(714) 921-0150 
2238 N. Glassell Street, Suite D 
Orange, CA 92865 
http://fmaware.org/index.html 

http://www.kdfoundation.org
http://www.behcets.com/home.ivnu
http://www.sjogrens.org/
http://www.myositis.org
http://www.aacfs.org/html/contact.htm
http://www.cfdis.org/contact/contact-us.asp
http://www.afsafund.org
http://fmaware.org/index.html
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The Pediatric Network 
http://www.pediatricnetwork.org/index.htm 
This site is intended for children with fibromyalgia, chronic fatigue 
syndrome, and related conditions and their families. 

Specialized Laboratories for Rheumatic Disease Testing 
(not a complete list) 

Rheumatology Diagnostics Laboratory 
(310) 253-5466 or (800) 338-1918 (toll free) 
RDL, Inc. 
10755 Venice Boulevard 
Los Angeles, CA 90034 
http://www.rdlinc.com/ 

Specialty Laboratories 
(800) 421-7110 
2211 Michigan Avenue 
Santa Monica, CA 90404-3900 
http://www.specialtylabs.com/contact_us.asp 

Prometheus Laboratories, Inc. 
(888) 423-5227 
5739 Pacific Center Boulevard 
San Diego, CA 92121-4203 
http://www.prometheuslabs.com/ 

Mayo Medical Laboratories 
Multiple sites and phone numbers. 
See the Web page for details for your area. 
http://www.mayoreferenceservices.org/mml/index.asp 

Miscellaneous Resources 

Individual Education Plans (504). There are many organizations 
discussing IEPs found on the Web but I don’t have any 
recommendation for a particular one. 

“A Guide to the Individualized Education Program by the Office of Special 
Education and Rehabilitation Services U.S. Department of Education.” July 
2000. http://www.ed.gov/offices/OSERS/OSEP/Products/IEP_Guide 

Parent Advocacy Coalition for Educational Rights 
(952) 838-9000 
8161 Normandale Boulevard 
Minneapolis, MN 55437 
http://www.pacer.org 

http://www.pediatricnetwork.org/index.htm
http://www.rdlinc.com/
http://www.specialtylabs.com/contact_us.asp
http://www.prometheuslabs.com/
http://www.mayoreferenceservices.org/mml/index.asp
http://www.ed.gov/offices/OSERS/OSEP/Products/IEP_Guide
http://www.pacer.org
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Other School-Related Issues 

“Bandaids and Blackboards” 
Joan Fleitas, Ed.D., R.N, Associate Professor of Nursing 
Fairfield University 
Fairfield, Connecticut 06430 
http://www.faculty.fairfield.edu/fleitas/contents.html 
This site is dedicated to helping children with chronic disease and their 
parents deal with school-related issues. 

Information for Patients on Various Medical Procedures 

The virtual hospital total hip replacement page: 
http://www.vh.org/adult/patient/orthopaedics/hipreplace/index.html 

The virtual hospital total knee replacement page: 
http://www.vh.org/adult/patient/orthopaedics/kneereplacement/ 
index.html 

The virtual hospital has a variety of other useful pages found at 
http://www.vh.org 

Textbooks for Physicians 

Cassidy, J., and R. Petty. Textbook of Pediatric Rheumatology, 4th ed. Philadelphia: 
W.B. Saunders, 2001. This is the standard textbook. All of the rheumatic dis
eases discussed here are covered, with many references. 

Isenberg, David A., Patricia Woo, and P.J. Maddison, eds. Oxford Textbook of Rheu-
matology, 2nd ed. Oxford Medical Publications. New York: Oxford University 
Press, 1998. 

Anderson, Steven J., and J. Andy Sullivan, eds. Care of the Young Athlete. Rosemont, 
IL: American Academy of Pediatrics and American Academy of Orthopedic 
Surgeons, 2000. 

Greene, Walter B., M.D., ed. Essentials of Musculoskeletal Care, 2nd ed. Rosemont, 
IL: American Academy of Pediatrics and American Academy of Orthopedic 
Surgeons, 2001. 

Other Books for Parents 

Aldape, Virginia Tortorica, and Lillian S. Kossacoff. Nicole’s Story: A Book About 
a Girl with Juvenile Rheumatoid Arthritis. Minneapolis, MN: Lerner Publications, 
1996. 

Horstman, Judith, William J. Arnold, Brian Berman, J. Roger Hollister, and Mat
thew H. Liang eds. The Arthritis Foundation’s Guide to Alternative Therapies. At
lanta: Arthritis Foundation and Longstreet Press, 1999. 

Lockshin, Michael. Guarded Prognosis: A Doctor and His Patients Talk About Chronic 
Disease and How to Cope with It. New York: Hill & Wang, 1998. 

http://www.faculty.fairfield.edu/fleitas/contents.html
http://www.vh.org/adult/patient/orthopaedics/hipreplace/index.html
http://www.vh.org/adult/patient/orthopaedics/kneereplacement/index.html
http://www.vh.org/adult/patient/orthopaedics/kneereplacement/index.html
http://www.vh.org
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Wallace, Daniel J., and Janice Brock Wallace. All About Fibromyalgia. New York: 
Oxford University Press, 2002. 

Wallace, Daniel J. The Lupus Book: A Guide for Patients and Their Families. New 
York: Oxford University Press, 2000. 

Lane, Nancy E., ed. The Osteoporosis Book. New York: Oxford University Press, 
1998. 
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Glossary 


amyloidosis: A rare condition of abnormal protein deposition that may damage 
the kidneys or other organs. Although often described in the old literature, it 
rarely affects children with arthritis in the modern era 

aortitis: Inflammation of the aorta. The aorta is the main blood vessel carrying 
blood out from the heart to the rest of the body. Although it can be inflamed 
in many places, most often it is inflamed right at the junction with the heart. 
This produces inflammation of the valves, which may leak as a result. 

arthralgia: Pain around the joint without swelling, redness, or limitation of 
motion as required for the definition of arthritis. 

arthritis: Pain, swelling, redness, or limitation of a joint (any two). There are 
two types of arthritis. Osteoarthritis is a mechanical problem that results from 
injury or gradual wear and tear. Inflammatory arthritis is the result of an 
abnormal response by the tissues that make up the joint, as if there was an 
infection present. Most cases of inflammatory arthritis in childhood are “id
iopathic,” meaning we do not know its cause. This is the most common type 
of arthritis in children. 

biologics: Injectable medications that include in their makeup either antibodies 
directed against human molecules or receptors for human molecules. These 
antibodies or receptors are usually produced by living cells in culture. 

bisphosphonates: A group of drugs that serve to prevent the removal of cal
cium from the bones. The result over time is that patients with osteoporosis 
who are treated with bisphosphonates have fewer fractures than those who 
are not treated. However, the drugs are not safe in pregnancy and are cleared 
only slowly from the body. Thus, the safety of their use in someone who 
might become pregnant is uncertain. 

bone scan: A specialized test using a radioactive tracer that is taken up by bone 
cells. Since irritated bone cells are more active, increased accumulation of the 
tracer is characteristic of infections, fractures, and arthritis or bone tumors 
(see Chapter 24). 
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CAT scan: A computer-assisted tomogram. This is an X ray–based technique 
that allows physicians to see bony structures in much greater detail. Because 
it uses X rays, it is better for seeing bones than the MRI (see Chapter 24). 

celiac disease: This is an inherited condition in which the child is intolerant of 
the gluten found in wheat, barley, rye, etc. It is the result of an inherited 
defect where the immune system attacks the structure of the small intestine 
whenever gluten-containing foods are eaten. This syndrome has a wide vari
ety of possible symptoms, including muscle, bone, joint, and arthritis pain 
(see www.niddk.nih.gov/health/digest/pubs/celiac). 

chelating agent: A chemical that reacts with another chemical, binding to it and 
inactivating it. An arthritis medicine that works as a chelating agent binds to 
an inflammatory molecule and prevents it from causing inflammation. 

chimera: A monster in Greek mythology composed of different animals. Many 
of the new biologics are antibodies against messenger molecules that are 
normally present in the body. Once an antibody that recognizes the messen
ger molecule is made in an animal, scientists try to make a version that can 
be given to patients. If part of the original animal antibody remains, the bio
logic is chimeric (part man: part animal). If a person being treated with the 
biologic in turn makes an antibody against the animal portion of it, this is 
termed a human anti-chimeric antibody (HACA). These are important be
cause they reduce the effect of the biologic being used as treatment. 

controlled clinical trial: A study in which two groups of patients with disease 
of similar severity are given different treatments. Ideally, these trials are 
“double blind, placebo controlled,” meaning that neither the doctor or pa
tient knows which treatment is being given to which patient. 

cyclooxygenase inhibitor: Typical nonsteroidal anti-inflammatory drugs that 
block the action of cyclooxygenase. Cyclooxygenase is the enzyme that con
verts prostaglandins into inflammatory mediators that cause pain, redness, 
and swelling. 

epiphysis: The end of a long bone, making up the joint, that is separated from 
the middle of the bone (the shaft) by the growth plate. When the growth 
plate closes, the epiphysis is united with the main bone. Damage to the epi
physis slows growth and limits mobility. 

“fully humanized antibody”: If an antibody has been “humanized,” it means it 
has been carefully modified to look to the human immune system as if it was 
made in the human body. This is in contrast to chimeric antibodies (see chi-
mera above for more information). 

glenoid: The top, rounded part of the bone where the upper arm joins the body 
at the shoulder. 

growth plate: The growth plate is the junction between the middle of the bone 
(the shaft) and the end of the bone. Adults do not have a growth plate be
cause they have finished growing. However, in children, the growth plate 
appears on X rays as an irregular dark line across the bone. The major bones 
of the body have growth plates near both ends. 

www.niddk.nih.gov/health/digest/pubs/celiac
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heliotropic: Literally, “sun loving.” It refers to a rash in children with dermato
myositis that occurs in areas that are exposed to the sun, typically on the face 
and the eyelids. 

hirsutism: Increased growth of hair on the body. 

immunomodulator: A drug or chemical that alters the activity of the immune 
system to make it either stronger or weaker. 

MRI: Magnetic resonance imaging is a specialized study that uses nuclear mag
netic resonance to map the positions of water molecules in the body, allow
ing a very accurate picture of the soft tissues, constructed with the aid of a 
computer (see Chapter 24). 

myoglobin: A muscle breakdown product. Under normal circumstances, it is 
rapidly cleared from the body. In someone with extensive muscle damage 
from myositis or a crush injury, increased levels of myoglobin may show up 
in the blood or urine. 

necrotizing enterocolitis: A severe inflammation of the lining of the intestines; 
requires immediate medical attention 

nemaline myopathy: An uncommon, inherited muscle disease that causes pro
gressive weakness. It is diagnosed by a muscle biopsy that shows a specific 
pattern of abnormal muscle cell structure. 

night splints: Splints used to hold the legs (or arms) out as straight as possible 
in order to prevent worsening of flexion contractures at the knee (or wrist). 
They are typically fashioned by making a cast as if the child had fractured 
the bone. This is allowed to dry, then cut lengthwise so it can be taken on and 
off. Called night splints or night resting splints because they are used when 
the child is in bed, they are uncomfortable, but important. They do not make 
the flexion contractures get better, but they prevent them from getting worse. 

nocturia: The need to urinate during the night. 

NSAIDs: Nonsteroidal anti-inflammatory drugs, such as ibuprofen (see Chap
ter 22). 

onycholysis: Lifting off of the end of the finger nail due to inflammation. Often 
associated with psoriasis, it can occur as the result of allergies, infections, 
drug effects, and other conditions. 

osteoarthritis: Arthritis that comes with age. It is due not to the body mistak
enly thinking there is an infection, but to gradual wear and tear on the joints 
from years of use. Some people get it at an early age because they abused 
their joints or because their joints are not made up of the best material. Chil
dren do not get osteoarthritis. 

osteopenia: The condition of having bones with insufficient calcium deposits. 

osteoporosis: The condition of having a much more significant degree of bone 
weakness than in osteopenia. It results from either too little calcium being 
deposited in the bones or too much calcium being taken out of the bones. 

penetrance: A term used by physicians when discussing genetic conditions. 
When genes were discovered that indicated whether or not a child had a 
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disease, in some cases children were found who had inherited the gene for 
the disease although they did not have the symptoms. This is called incom
plete penetrance. 

pericardial effusion: A collection of fluid in the pericardium (the sack which 
contains the heart). Small ones are not important, but large ones may inter
fere with heart function. 

pigmented villonodular synovitis: A rare orthopedic condition in which ab
normal synovial tissue bleeds repeatedly, diagnosed on the basis of an MRI 
and confirmed by a synovial biopsy. 

placebo effect: The positive effect gained by thinking one is doing something 
helpful (even if one is not). The classic example is the improvement in com
plaints noted by people taking pills that contain nothing but sugar. Interest
ingly, in many large studies it has been shown that almost one-third of people 
with bone and joint complaints will improve when given placebo. There is 
also the nocebo effect, which is when people taking pills that contain noth
ing but sugar complain of being made worse or developing side effects. 

plasma: When it first comes out of the body, blood contains red blood cells, 
white blood cells, platelets, and many different chemicals. If the blood is pre
vented from clotting and the cells are removed by centrifugation, the clear 
fluid left is termed “plasma.” If the blood is allowed to clot, then the clear 
fluid left is termed “serum”; see below. 

prostaglandins: A group of chemicals synthesized by the body from fatty acids. 
Many play a role in inflammation, while others are hormones and chemicals 
that regulate other processes. 

proteinuria: The loss of protein into the urine. Very small amounts can occur in 
many situations, but larger amounts may be a symptom of illness affecting 
the kidneys and lead to damage. 

pseudoporphyria: Porphyria is a serious disease that causes sun sensitivity, 
abdominal pain and madness (King George III is supposed to have had it). 
Pseudoporphyria refers to the development of an unusual rash when people 
taking certain drugs are exposed to the sun. NSAIDs cause this in a small 
percentage of children who take them (see chapter 22). 

reticulocyte: In the body, the average red blood cell lasts 120 days. Thus, new red 
blood cells are constantly being made and old ones destroyed. When they are 
very young, red cells are larger and have a darker color when stained. These 
young red cells are called reticulocytes. Normally, they make up 8 percent of 
the red blood cells. If more reticulocytes are present, there is an abnormal loss 
of red cells due to bleeding or destruction that is more rapid than normal. 

sausage digit: A finger or toe in which the entire digit is swollen, not just the 
part around the joints. This is a frequent early finding in children with psori
atic arthritis, but it is usually mistaken for an injury that fails to resolve. When 
it doesn’t get better with time or antibiotics, the child may be sent to a sur
geon for a possible tumor. This should be avoided. It is a common finding in 
children with arthritis, which needs to be treated with anti-inflammatory 
drugs (see Chapter 9). 
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sclerodactyly: Tightening of the skin over the fingers. 

serial casting: Used to reduce flexion contractures. Because muscle spasm plays 
an important role in causing the contractures, it is important to relax the 
muscles as much as possible and then extend the joint. With serial casting the 
muscles are relaxed and then the leg (or arm, less frequently) is placed in a 
cast for 24–48 hours. This allows the muscles to relax. When the cast is cut off 
it is often possible to extend the leg further. When this is done repeatedly to 
reduce a flexion contracture it is called serial casting. 

seronegative, seropositive: Used with many different blood tests, this term refers 
to whether the test is positive or negative. An adult patient with rheumatoid 
arthritis who tested negative for rheumatoid factor would be “seronegative.” 
If the patient tested positive, he or she would be “seropositive.” 

serum: What is left when blood is removed from the body and allowed to clot and 
the clot is removed. It differs from plasma because some of the chemicals present 
in plasma are used up when the clot forms and are not present in serum. 

sickle-cell disease: A disease in which the hemoglobin molecule is defective 
(HbS) and tends to deform (sickle) under certain conditions. People with one 
gene may have bone pain and joint damage under certain circumstances. 
People with two genes often have serious problems. 

somatization: The expression of something in the body. Thus, a somatization 
disorder is a disorder in which a problem (which may not be a physical one) 
is incorporated into the body and expressed as a physical problem. It is im
portant to understand that this is not a conscious decision. 

spirochete: A type of long, slender bacteria. There are a large number of spiro
chetes found in various parts of the body that do no harm. However, the 
organism causing Lyme disease (Borrelia burgdorferi) and the organism caus
ing syphilis (Treponema pallidum) are both spirochetes. 

telangiectasia: A small area of abnormal blood vessel growth that results in a 
red spot that may be visible on the skin. (Imagine a small normal blood ves
sel as a length of yarn and a telangiectasia as a knot.) 

thalassemia: A type of disease in which there is a genetic abnormality of hemo
globin production. Because there are two different genes for different parts 
of the hemoglobin molecule and everyone has two of each gene (thus, four 
involved genes), there are varying degrees of seriousness. In some cases, per
sons with one good gene and one abnormal gene have low levels of hemo
globin and no other problems (thalassemia minor). People with two defective 
genes or the wrong defective genes have much worse problems (thalassemia 
major). Because blood cells are made in the bone marrow, conditions that 
cause increased blood cell production may cause pain in the bones or cause 
the bones to have abnormal structure. 

thyroiditis: Inflammation of the thyroid gland. This may be due to a variety of 
problems including the production of autoantibodies in some rheumatic dis
eases. Depending on the cause and stage of the inflammation, the thyroid 
gland may produce too much or too little thyroid hormone. Either can pro
duce symptoms that include muscle, bone, or joint pain. 
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tryptophan (L-tryptophan): An essential amino acid promoted to improve health 
for a variety of reasons. Unfortunately, improperly made L-tryptophan was 
widely sold and caused a large number of people to become ill with a syn
drome that resembled eosinophilic myalgia (see Chapter 23). 

urethritis: Inflammation of the very end of the urinary tract (the urethra). Be
cause the inflammation is at the very end, it is often associated with pain on 
urination. 

Waldenstrom’s macroglobulinemia: A rare form of chronic cancer of the plasma 
cells. It is associated with Sjogren’s syndrome in adults, but rarely, if at all, in 
children. 
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NOTE: Readers looking for medications and treatments for conditions are advised to 
look under the name of the condition. Page references in bold refer to primary treat
ment of topics. Page references in italics refer to text boxes and illustrations. 

abdominal pain, 134, 177, 196, 225, 234
accessory tarsal navicular bone, 49
acetylsalicylic acid (ASA), 266, 277
aches, body, 56–62, 150, 151, 155, 244
Achilles tendon, 47, 47, 119 
activity, physical. See athletics and physi

cal activity 
acute anterior uveitis, 122
acute rheumatic fever, 138 
adalimumab (Humira), 286, 293, 305
addiction to drugs, 98
Addison’s disease, 296
adolescents: back pain, 37; Blount’s dis-

ease, 26; foot pain, 76; herniated discs,
41–42; knee pain, 71–72; kyphosis, 40; in
medical examinations, 9, 15; osteoid os-
teomas, 25, 33; shoulder pain, 53; tro
chanteric bursitis, 34; wrist injuries, 54

adrenal suppression, 296
advice, following, 377–78, 378–79
Advil (ibuprofen), 278
African Americans, 33 
agammaglobulinemia, 342
aggressive therapy, 310, 376–77
albumin, 338
alcohol use, 15, 258, 260, 290
aldolase muscle enzyme, 211, 214, 223, 341
alkaline phosphotase enzyme, 340
all-over pain, 56–62, 244
allergies, 13, 321
Alleve (naproxen), 278
alternative medical systems, 321–22

American Academy of Orthopedic Sur
geons, 390

American Academy of Pediatrics, 375, 390 
American Association for Chronic Fatigue 

Syndrome, 392
American Behcet’s Disease Association, 

392 
American College of Rheumatology, 151,

152, 154, 177, 390 
American Fibromyalgia Association, 392 
American Juvenile Arthritis Organization 

(AJAO), 390
Americans with Disabilities Act, 383 
amylase level, 57, 171, 195
amyloidosis, 104, 338, 356
ANA (antinuclear antibody), 343–46; ce-

liac disease, 135; failure to thrive, 61; ju
venile arthritis, 89, 94, 101, 102; Lyme 
disease, 144; mixed connective tissue
disease, 189, 190; psoriatic arthritis, 129,
130; Raynaud’s phenomenon, 200; scle-
roderma, 204, 205, 208, 210, 211, 214; 
Sjogren’s syndrome, 194; spondylo-
arthropathies, 118; systemic lupus
erythematosus, 151, 152, 153, 154, 174, 
175, 176

Anakinra (kineret), 305–6
anemia: as early indicator of disease, 60,

61; hemolytic anemia, 167, 172, 356; ju-
venile arthritis, 110; laboratory tests for
evaluating, 330–32, 333; mixed connec-
tive tissue disease, 192; scleroderma, 
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anemia (continued) 
211; supplements, 311; systemic lupus 
erythematosus, 153, 166–67

anesthesia, 362–63
aneurysms, 232, 234, 235–36

injuries and, 11–12, 63, 64–65, 66, 75;
laboratory tests, 18, 324, 326, 327, 329,
330–31, 332, 335, 340, 345, 347, 349–50,
354, 355, 356, 357, 359, 360; Lyme disease 
and, 141–48; medications, 272–73, 276–

ankles: arthritis, 64–65, 131; enthesitis, 310, 317; mixed connective tissue dis-
119; progressive systemic sclerosis, 213; ease, 189, 190; nutrition, 321;
psoriatic arthritis, 131; reconstructive osteoporosis, 258; pain with, 23, 47; scle-
surgery, 362, 364–65;
spondyloarthropathies, 11, 47–48; sports roderma (focal), 206; Sjogren’s syn


injuries, 64–65, 75; sprains, 47–48; sys- drome, 195, 196; supplements, 311,


temic lupus erythematosus, 173 319–20; surgery, 362, 363, 364, 365, 366; 

ankylosing spondylitis: cardiac involve- symptoms, 56; Systemic Lupus Erythe-

ment, 122; HLA B27 genetic marker, matosus, 151, 153, 172–73, 174, 180, 184,

354–55; spondyloarthropathies and, 117, 185. See also specific conditions such as ju

120, 121, 124–25 venile arthritis or spondyloarthropathies 

anterior forward flexion, 120, 120 Arthritis Foundation, 375, 390

anti-DNA antibodies: scleroderma (focal), Arthritis Insight, 391

214; systemic lupus erythematosus, 153, Arthritis Society of Canada, 390

174, 175, 176; tests for, 346 aseptic meningitis, 234–35

anti-Jo-1 antibody, 348 aspiration of food, 228

anti-saccharomyces cerevisiae antibodies, aspiration of joints, 22, 24

347 aspirin, 266, 277–78

anti-ScL70. See ScL-70 antibodies AST/ALT (liver enzymes), 104, 105

antibody pANCA, 134 athletics and physical activity: activity

anticardiolipin antibodies, 153, 169, 199, related pain, 23; elbow pain, 51–52;

200, 352–53 fibromyalgia and chronic fatigue syn

anticentromere antibodies, 348; CREST drome, 247–48; growing pains and, 5; 

syndrome, 218; linear scleroderma, 208; hand pain, 54, 55; hip pain, 28; injuries,

mixed connective tissue disease, 191; 63–76; intermittent pain, 23; muscle in-

morphea, 205; Parry Romberg syn- flammation, 223; psoriatic arthritis, 130;
shoulder pain, 52–53; widespread pain, 56 drome, 210; progressive systemic sclero-

auranofin (Ridaura), 308sis, 214; scleroderma (focal), 204 
avascular necrosis (crumbling) of bone, anticonvulsants, 258

172–73, 364antiendomyseal antibodies, 135, 349 
azathioprine (Imuran), 293antigliadin antibodies, 349

antineutrophil cytoplasmic antibodies Azulfidine (sulfasalazine), 282–83

(ANCAs), 134, 346–47 bacillus calmete guerain (BCG) vaccina
antinuclear antibodies, 189–93 tions, 233
antiphospholipid antibodies, 169, 352–53 back pain, 37–42, 68–69. See also 
antiphospholipid antibody syndrome, 309 spondyloarthropathies 
antitissue transglutaminase antibodies, 349 bacteria in urine, 357
aortic insufficiency, 122
aortic root, 240, 241
aortitis, 122
apharesis (plasmapharesis), 309

bacterial infections, 28, 29, 31–32, 126, 235 
behavioral changes or issues, 106, 153, 275
Bell’s palsy, 142, 145
benign hypermobile joint syndrome, 238–

aplastic anemia, 333 41
apophysitis, 28 
appendicitis, 32, 134–35 Bextra (valdecoxib), 281

apple pie, 82 bilirubin, 338–39

appointments, keeping, 378–79, 380, 385 bisphosphonates, 260

Arava (leflunomide), 291–92 bloating, 217

aristospan, 298–301 blood clots (pulmonary emboli), 165
arteriosclerosis, 164–65 blood tests, 18
arthritis: Blount’s disease, 26; dermato- blood urea nitrogen (BUN), 336

myositis, 228; development of, 29, 31– blood vessel inflammation, 171
32, 34, 36; diagnosis, 10, 13, 23, 46, Blount’s disease, 21, 26, 75 
49–50, 55; immunizations, 312, 313, 314; body aches, 150, 151, 155
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bones: avascular necrosis (crumbling) of 
bone, 172–73, 364; bone cysts, 27, 37;
bone infections, 92; bone loss (os-
teoporosis), 96, 105, 255, 257–60; bone
marrow transplantation, 107–8, 186;
bone pain, 24, 81; bone scans, 18, 24, 61,
325–26; bone tumors, 27–28, 33, 37

botulinum spores, 222
boutonniere deformity, 51, 54, 54 
bowel disease, arthritis associated with. 

See inflammatory bowel disease 
boxer’s fracture, 70
brain involvement. See neurological in

volvement 
breathing difficulties: progressive sys

temic sclerosis, 212, 214; pulmonary em-
boli and hemorrhage, 165, 166;
Raynaud’s phenomenon, 199, 214; scle-
roderma (focal), 212, 214; systemic lupus
erythematosus, 162

bruising, 167–68
buckle fractures, 51, 51 
bunions, 48, 49 
Buprofen (ibuprofen), 278
bypass arthropathy, 135

C3/C4. See serum complement levels 
C reactive protein (CRP), 138, 335 
calcifications, 224, 225–26, 229, 230
calcinosis, 218
calcium appetite crystals, 357
calcium (Ca), 337
calcium supplements, 311, 318
calves, pain in, 223
cancer, 40–41, 103, 287
Carafate (sucralfate), 281–82
carbon dioxide (CO2), 336, 337
cardiac involvement. See heart involvement 
carditis, 138 
case histories of book, xiii
casts, 357
CAT (computer axial tomography) scans, 

CBC (complete blood count), 330–32; 
Raynaud’s phenomenon, 200; sclero
derma (focal), 205, 208, 214; systemic lu-
pus erythematosus, 153, 178

celecoxib (Celebrex), 280–81
celestone, 298–301
celiac disease: described, 135; family his-

tory, 14; laboratory and diagnostic tests,
349; nutritional requirements, 321; 
spondyloarthropathies and, 117, 121

Cellcept (mycophenolate mofetil), 292
central nervous system, 104, 210–11 
cerebrospinal fluid (CSF), 358–59
cervical fusion of spine, 89–90, 96, 105

chemistry panel, 336–40
chest pain: pulmonary emboli, 165;

Raynaud’s phenomenon, 199, 201; scle-
roderma (focal), 213, 216; systemic lupus
erythematosus, 162. See also heart in
volvement 

chief complaint, 9–11 
chlorambucil (Leukeran), 294–95
chloride (Cl), 336, 337
cholesterol levels, 158, 164
chondromalacia patella, 10, 26, 72
chronic compartment syndrome, 74–75
Chronic Fatigue and Immune Dysfunc

tion Syndrome Association, 392 
chronic fatigue syndrome, 242–51, 392 
Churg Strauss disease, 220, 333, 346
cirrhosis of the liver, 217
clinical trials, xii–xiii
clotting disorders: hemophilia, 21, 22; sys

temic lupus erythematosus, 160, 168–69,
353; Von Willebrand’s factor, 348

clotting studies, 57, 153, 354 
codeine (and derivatives), 98–99
common variable 

hypogammaglobulinemia, 136–37
complement levels, 347; mixed connective

tissue disease, 190; scleroderma (focal), 
214; systemic lupus erythematosus, 156,
175–76, 178, 181

complex regional pain syndrome, 252–56
complications. See under specific conditions 
congenital heart block, 174, 187–88
congenital hip dislocation, 35–36
conjunctivitis (pinkeye), 122, 128
connective tissue disease, 194, 341
conservative therapy, 376–77
constipation, 217, 259
coronary artery aneurysms, 232, 234, 235–

36 
corticosteroids, 295–301; administration,

98; arteriosclerosis, 164–65; avascular
necrosis of bone, 173; bone loss (os-
teoporosis), 258; infection risks, 179; in-
tra-articular corticosteroids, 298–301;
side effects, 296, 296–98; systemic lupus 
erythematosus, 160, 179–80, 180–84;
when child is ill, 265

coughing while eating, 222, 228
CPK. See creatinine phosphokinase 
Creaky Joints, 391
creatine (Cr), 336
creatinine phosphokinase (CPK) muscle 

enzyme, 340–41; dermatomyositis, 223;
myocarditis, 162; scleroderma, 204, 211, 
214 

CREST syndrome, 17, 204, 214, 218–19, 
243, 348
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Crohn’s disease, 347
crystals, 357–58
cyclophosphamide (Cytoxan), 293–94
cyclosporine (Neoral and Sandimmune), 

286, 290–91
Cytoxan (cyclophosphamide), 293–94

D-penicillamine (Cuprimine), 308–9
dactylitis (swollen digits): common 

causes of, 45, 51, 54; diagnosis, 11, 70; ju
venile arthritis, 85; Lyme disease, 142; 
psoriatic arthritis, 11, 129–30, 131, 133;
spondyloarthropathies and, 70, 119–20 

dehydration, 265–66
dental issues with Sjogren’s syndrome, 

194, 196, 197
depo-medral, 298–301
depression: chronic fatigue syndrome, 

248–49; family awareness, 371–72; 
fibromyalgia, 247, 248–49; systemic lu-
pus erythematosus, 153, 159, 170; wide-
spread pain, 56

dermatomyositis, 221–26; arthritis, 228;
chronic recurrent disease, 226; diagnosis,
10, 36; (distinguished from) juvenile ar
thritis, 94; knee pain, 21; laboratory and
diagnostic tests, 341, 356; medications,
283, 286, 290, 294, 297, 307; mixed connec-
tive tissue disease and, 190, 191; nail fold
capillary abnormalities, 189–90; polycyclic
dermatomyositis, 224, 225–26; Raynaud’s
phenomenon and, 199; shortness of breath, 
214; unicyclic dermatomyositis, 224

diabetes, 228
diagnoses, 7–19, 56–62, 58. See also specific 

conditions and laboratory and diagnostic 
tests 

diagnostic ultrasound (sonography), 18, 327
diarrhea, 213, 217
diclofenac (Voltaren and Tolectin), 279
diet, 315–16, 317, 321
diffuse scleroderma (focal). See progres

sive systemic sclerosis 
digital infarction, 191
disciitis, 41
distal esophagus, 213
distal fingertip pitting, 191, 199, 199–200, 

diuretics, 258
DMARDs (disease-modifying antirheu

matic drugs), 272–73
double-jointed, 238
double-stranded DNA (dsDNA) antibod

ies, 144, 174, 190, 205, 208, 210
doxycycline (Vibramycin), 284–85
drug-induced systemic lupus erythemato

sus, 176–77

ear infections, 13, 136, 232–33
ear lobes, 200
eating, coughing while, 222, 228
Ehlers Danlos syndrome, 238–41
elbows: common causes of pain, 50–52;

dermatomyositis, 222, 225; juvenile ar
thritis, 99; progressive systemic sclero
sis, 213; psoriatic arthritis, 131;
reconstructive surgery, 362; sports inju-
ries, 52, 69; systemic lupus erythemato-
sus, 173; tendonitis, 66–67

embolization, septic, 163
Enbrel (etanercept), 286, 293, 301–4
enthesitis-associated arthritis. See 

spondyloarthropathies (enthesitis
associated arthritis) 

eosinophilic fasciitis, 204, 214, 219–20, 318 
eosinophilic myalgia, 219
eosinophilic vasculitis, 220, 333, 342
Epstein-Barr virus (infectious mono

nucleosis), 60 
erythema chronicum migrans (ECM), 141,

142 
erythema marginatum, 138 
erythema nodosum, 134
esophagus involvement, 213, 216, 218
ESR (erythrocyte sedimentation rate), 

334–35; dermatomyositis, 223; as early
indicator, 60, 61; juvenile arthritis, 93,
94, 102, 104; Kawasaki’s disease, 233,
237; mixed connective tissue disease,
192; Raynaud’s phenomenon, 200; scle-
roderma (focal), 205, 208, 210, 211, 214; 
spondyloarthropathies, 124, 138; sys-
temic lupus erythematosus, 175, 181

etanercept (Enbrel), 286, 293, 301–4
extractable nuclear antigens (ENA), 174–

75, 345
eyelids, 222
eyes: ANA (antinuclear antibody) and, 

345; conjunctivitis (pinkeye), 122, 128;
dry eyes, 194–97; inflammation, 87; ju-
venile arthritis, 89, 89, 93, 94, 101, 102; 
Kawasaki’s disease, 233; psoriatic arthri-
tis, 130, 131; scleroderma (focal), 211, 
212; Sjogren’s syndrome, 196, 197; 
spondyloarthropathies, 115, 118, 120. See 
also uveitis 

facial hemiatrophy, 209–10
factor VIII, 348
failure to thrive, 57, 60, 151, 153
falls, pain after, 22–23, 51
family history, 14–15, 59, 119 
family issues, 367–72
fatigue, 121, 150, 153, 244. See also chronic 

fatigue syndrome 

213 
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fatty acid supplementation, 320–21
Fe (iron), 332
feet: common causes of pain, 44–50; juve-

nile arthritis, 96; Kawasaki’s disease,
233; laboratory and diagnostic tests, 338;
reconstructive surgery, 362, 365; reflex 
sympathetic dystrophy, 253; sports inju-
ries, 75–76; systemic lupus erythemato-
sus, 151, 153, 155–56, 158, 162. See also 
toes 

Feldene (piroxicam), 279
Felty’s syndrome, 333
fever: acute rheumatic fever, 138; der

matomyositis, 222; juvenile arthritis, 81,
101, 102–3, 104, 105; Kawasaki’s disease,
232; Lyme disease, 141; mixed connec
tive tissue disease, 191; reactive arthritis, 
126; systemic lupus erythematosus, 150,
151, 153, 155, 177

fibrin degradation products (FDP), 105
fibrin split products (FSP), 105
fibromyalgia, 60, 60, 121, 242–51
fibrosis, 165
fine motor skills, 159
fingers: boutonniere deformity, 55; digital

infarction, 191; distal fingertip pitting,
191, 199, 199–200, 213; juvenile arthritis, 
96, 99; Kawasaki’s disease, 232; mallet
fingers, 51, 54; mixed connective tissue 
disease, 191; progressive systemic scle
rosis, 213; psoriatic arthritis, 131;
spondyloarthropathies, 120, 132; sys-
temic lupus erythematosus, 172. See also 
dactylitis (swollen digits) hands; 
Raynaud’s phenomenon 

flat feet, 48, 48, 76 
flexibility, 18, 120, 120, 238–41 
flexion contractures: correcting, 91, 92; di-

agnostic procedure, 88; gait, 87–88; pre
venting, 89; splinting, 100–101;
wheelchair usage, 363

flu, 222, 313
folic acid, 288
Food and Drug Administration (FDA), 

276, 316, 317, 390
foreign body synovitis, 85
fractures: boxer ’s fracture, 70; buckle frac

tures, 51, 51; diagnosis, 22; elbow frac-
tures, 51; green stick fractures, 51, 51; 
hip pain, 71; knee pain, 21; lower leg
pain, 74–75; navicular fractures, 51; oc-
cult fractures, 86; scaphoid bone frac-
tures, 54–55, 55, 70; stress fractures, 28, 
65–66, 71, 76; toe pain, 45

Freiberg’s infarct, 45, 46 
friends, dealing with, 381–82

gait, 85, 87, 134–35, 136, 342
gallbladder, 172, 234
gallium scanning, 61, 326–27
gastritis, 170
gastrointestinal problems: relationship of 

arthritis to, 135; scleroderma, 216–17; 
spondyloarthropathies and, 117, 121;
systemic lupus erythematosus, 170–72.
See also inflammatory bowel disease 

gate control theory of pain, 5
genetic nature of diseases: genetic predis

position, 14–15, 79–80, 127; HLA B27 ge-
netic marker, 125, 354–55;
spondyloarthropathies, 119, 124, 135;
systemic lupus erythematosus, 154, 188

glucosamine, 319–20
glycosuria, 355
gold sodium thioglucose and gold so

dium thiomalate (gold shots), 308
golfer’s elbow, 51, 52 
Gottren’s papules, 191, 213
gout, 340, 360
Gower sign, 221
green stick fractures, 51, 51 
growing pains, 3–6, 21, 23, 28 

hands: common causes of pain, 54–55;
dermatomyositis, 223; Kawasaki’s dis-
ease, 233; knuckles, 213, 224, 228;
Raynaud’s phenomenon, 198–202;
sports injuries, 70; systemic lupus
erythematosus, 151, 153. See also fingers 

Hanson, Virgil, vi, 282
Hashimoto’s thyroiditis, 352
headaches, 44, 142, 234
heart involvement: congenital heart block, 

174, 187–88; Ehlers Danlos syndrome, 
240, 241; heart damage, 104, 138–39;
Kawasaki’s disease, 235; neonatal heart
block, 187–88; Raynaud’s phenomenon,
201; scleroderma (focal), 215–16, 219; 
spondyloarthropathies and, 122; sys-
temic lupus erythematosus, 161–65. See 
also chest pain 

heel pain, 45, 47–48, 76, 119, 124 
height issues, 105–6
hematologic involvement, 152, 166–68 
hematuria, 228
hemoglobin levels: in CBC, 330–32; juve-

nile arthritis, 93, 94, 102, 104; occult
blood, 356; psoriatic arthritis, 129; sys-
temic lupus erythematosus, 175, 176, 181

hemolytic anemia, 167, 172, 356
hemolytic uremic syndrome, 236, 340
hemophilia, 21, 22, 168, 348 
Hemophilus influenzae, 31–32
Henoch Schoenlein purpura, 134, 196
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hepatitis, 339
hepatomegaly, 104
herniated discs, 41, 43, 44, 68 
Herpes zoster infections, 208
hips: common causes of pain, 28–37; con-

genital hip dislocation, 35–36; “hip 
click,” 35; infections, 31–32; inflamma-
tory bowel disease, 134; juvenile arthri-
tis, 36, 85, 86, 96, 99, 105; knee pain, 22,
24, 29; Lyme disease, 32, 86, 142; psori
atic arthritis, 131, 132; reconstructive 
surgery, 105, 123, 362, 363–64; slipped
capital femoral epiphysis (SCFE), 22, 33,
33, 36; spondyloarthropathies, 30, 34, 36, 
71, 86, 118; sports injuries, 71; systemic 
lupus erythematosus, 173; toxic synovi-
tis, 29–30, 32, 86, 117, 137; tuberculosis, 

history. See medical history 
HIV (human immunodeficiency virus), 

58, 60 
HLA B27 genetic marker, 354–55; discov-

ery, 118; inflammatory bowel disease,
134; juvenile arthritis, 86, 93, 94; reactive 
arthritis, 126, 127; spondyloarthropathies, 
120, 123–24, 124–25; testing, 57, 354–55;
uveitis, 122

Hospital for Special Surgery in New York 
City, 184, 186, 362, 364

Howell Jolly bodies, 178, 191
Humira (adalimumab), 286, 293, 305
hydroxychloroquine (Plaquenil), 283–84
hypermobile joint syndrome, 238–41
hyperthyroidism, 31, 36
hypoalbuminemia, 60
hypogammaglobulinemia-associated 

problems, 136–37
hypothyroidism, 34, 36

ibuprofen-containing products, 266, 278
idiopathic thrombocytopenic purpura 

(ITP), 333
IgA levels, 341–42; infections, 13, 57; juve-

nile arthritis, 86, 93; mixed connective
tissue disease, 190, 192;
spondyloarthropathies and, 117, 135,
136; systemic lupus erythematosus, 156

IgG levels, 191
IgM levels, 57
iliotibial bands, 26, 28, 34, 73 
immune system, 13, 80, 150, 309. See also 

specific conditions 
immunizations, 311–14
immunoglobulins. See IgA; IgG; IgM 
immunologic disorder, 152 
immunosuppressive drugs, 180
impingement syndromes, 70

improvement in a child’s condition (lack 
of), 110 

Imuran (azathioprine), 293
incidence of disease, 14–15
individual education plan (IEP), 383, 393
indomethacin (Indocin), 279–80
infantile polyarteritis nodosa, 237
infection-associated arthritis (reactive ar

thritis): described, 126–28; fever and
rash, 81; inflammatory bowel disease,
134; juvenile arthritis and, 95; Lyme dis
ease and, 141; misdiagnosis, 103;
spondyloarthropathies and, 117, 120;
swollen knees, 85

infections: back pain, 38; bacterial infec-
tions, 28, 29, 31–32, 126; bone infections, 
92; ear infections, 13, 136, 232–33;
entanercept and, 303; foot pain, 46; Her
pes zoster infections, 208; hip pain, 31–
32; HIV, 58, 60; infectious hepatitis, 339;
knee pain, 21, 21, 24, 27, 85; laboratory 
and diagnostic tests, 57, 333, 360; medi-
cations, 309; misdiagnosis, 103; mixed
connective tissue disease, 192; muscle
inflammation, 223; neck pain, 43, 44; 
parvovirus B19 infection, 95, 126; pneu-
mococcal infections, 178; reactive arthri
tis, 12, 95, 120, 126; spine damage from, 
40; staphylococcal infections, 21, 32, 40, 
41; streptococcal infections, 32, 138, 139, 
233, 236; systemic lupus erythematosus,
177–78; tuberculosis infections, 32; up
per respiratory infections, 13; viral in-
fections, 222

inflammatory bowel disease, 133–35; fam-
ily history, 14; juvenile arthritis, 86, 93,
94; laboratory and diagnostic tests, 346,
347, 355; medications, 290;
spondyloarthropathies and, 117, 121

infliximab (Remicade), 286, 293, 304–5
influenza, 222, 313
ingrown toe nails, 45, 46 
injury: arthritis and, 11–12, 63, 64–65, 66,

75; back pain, 38; diagnosing, 10; elbow
pain, 50–51; foot pain, 47–48; hip pain,
28; history of, 11–13, 16, 375; intermit
tent pain, 23; knee pain, 20, 22, 85; reflex 
sympathetic dystrophy, 253; shoulder
pain, 52–53. See also fractures 

insecticides, causing muscle weakness, 
222 

insurance companies, dealing with, 380–81
intermittent pain, 23, 26
internal organ involvement, 181–82, 212.

See also specific organs 
Internet resources, 394
interstitial nephritis, 275
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intestinal tract, 171, 213, 216–17, 225. See sports injuries, 71–74, 72; systemic lupus
also gastrointestinal problems erythematosus, 173; tendonitis, 67

intramuscular calcifications, 225–26 knuckles, 213, 224, 225, 228
intravenous gamma globulin (IVIgG), 57, Koebner phenomenon, 102

307 Kohler’s disease, 48, 49 
iridocyclitis, 89 kyphosis, 39, 40 
iron deficiency, 167, 311, 331, 332, 333 
iron supplements, 318 La (SSB, extractable nuclear antigen), 153,
irritability, 232 174, 345
IVIgG (intravenous gamma globulin), 57, laboratory and diagnostic tests, 324–60

307 (Note: In the instances multiple page 
numbers exist for an entry, the primary 

Jaccoud’s arthropathy, 172 treatment for the topic is bolded); accu-
Jarisch-Herxheimer reaction, 145 racy, 329–30; albumin, 338; aldolase en-
jaw and psoriatic arthritis, 131 zyme, 211, 214, 223, 341; alkaline
jumper’s knee, 72 phosphotase enzyme, 340; ANA (anti
juvenile ankylosing spondylitis, 121, 124– nuclear antibody), 343–46 (see also main 

25 entry); anti-Jo-1 antibody, 348; anti-sac-
juvenile arthritis, 81–112; classification, charomyces cerevisiae antibodies, 347;

83–84; elbow pain, 52; fever and rash, anticardiolipin antibodies, 153, 169, 199,
81; hip pain, 36, 85, 86, 96, 99; immuni- 200, 352–53; anticentromere antibodies, 
zations, 312; knee pain, 21; laboratory 191, 204, 205, 208, 210, 214, 218, 348; 
and diagnostic tests, 324, 329; Lyme dis- antiendomyseal antibodies, 135, 349; 
ease, 143; medications, 90–91, 96–99, antigliadin antibodies, 349;
106–7, 109–12, 290, 293, 294, 295, 302, antineutrophil cytoplasmic antibodies 
304, 307; mixed connective tissue dis- (ANCAs), 134, 346–47; antiphospholipid
ease and, 190; neck pain, 43, 44; nomen
clature, 81–83, 85; pauciarticular onset
arthritis, 82, 84–93, 109–10, 113, 114, 118;

polyarticular onset arthritis, 82, 86, 93–
101, 109–10, 112, 113, 114; psoriatic ar

thritis, 113; reconstructive surgery, 365;

spondyloarthropathies and, 118; sys-
temic onset arthritis, 81, 82, 86, 101–9,
109–10, 114, 127; treatment, 109–12


juvenile chronic arthritis (JCA), 83. See 
also juvenile arthritis 

juvenile idiopathic arthritis (JIA), 83. See 
also juvenile arthritis 

juvenile rheumatoid arthritis (JRA), 82.
See also juvenile arthritis 

antibodies, 169, 352–53; antitissue
transglutaminase, 349; bilirubin, 338–39;
blood urea nitrogen (BUN), 336; bone
scans, 18, 24, 61, 325–26; C reactive pro
tein (CRP), 138, 335; calcium (Ca), 337;
carbon dioxide (CO2), 336, 337; CAT 
(computer axial tomography) scans, 325;
CBC (complete blood count), 153, 178,
200, 205, 208, 214, 330–32; cerebrospinal 
fluid (CSF), 358–59; chemistry panel,
metabolic panel, or serum multichannel 
automated chemistry (SMAC), 336–40;
chloride (Cl), 336, 337; clotting studies,
57, 153, 354; complement levels, 156,

Juvenile Scleroderma (focal) Network, 
Inc., 391

175–76, 178, 181, 190, 214, 347; creatine 
(Cr), 336; creatinine phosphokinase 
(CPK), 162, 204, 211, 214, 223, 340–41; 
erythrocyte sedimentation rate (ESR), 

Kawasaki’s disease, 103, 134, 231–37, 307, 334–35 (see also main entry); Fe (iron), 
333 332; gallium scanning, 61, 326–27; HLA

Kawasaki’s Disease Foundation, 392 B27 genetic marker, 57, 86, 93, 94, 118, 
ketones, in urine, 355
kidney involvement. See renal involve- 120, 122, 123–24, 124–25, 126, 127, 134, 

354–55; immunoglobulins (IgG, IgA,ment 
kineret (Anakinra), 305–6 IgM), 13, 57, 86, 93, 117, 135, 136, 156, 

knees: arthritis in, 64–65; common causes 190, 191, 192, 341–42; laboratories (spe-

of pain, 20–28; dermatomyositis, 222; cialized), 393; LDH enzyme, 339–40;
enthesitis, 119; flexibility, 87–88, 88; flex- Lyme disease, 140–48; magnetic reso
ion contractures, 363; growing pains, 4; nance imaging (MRI), 18, 19, 325; MCV
jumper’s knee, 72; juvenile arthritis, 85, (mean corpuscular volume), 331; muscle
105; Lyme disease, 143; psoriatic arthri- enzymes, 340–41 (see also main entry); 
tis, 131; reconstructive surgery, 362, 364; phosphorous (P), 337; platelet count,
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laboratory and diagnostic tests (continued )

102, 103, 104, 167–68, 188, 232, 237, 333–
34; potassium, 336–37; pulmonary func-
tion testing, 328–29; rheumatoid factor

(RF), 349–50 (see also main entry); risks of

radiology tests, 327; ScL-70 antibodies,
191, 204, 205, 210, 211, 214, 348; serum

glucose, 336; serum protein electro

phoresis (SPEP), 352; SGOT/ALT en

zyme, 339; SGPT/AST enzyme, 339;
sodium levels (Na), 336–37; synovial
fluid aspiration, 327–28, 359–60; thyroid

function tests, 351–52; TIBC (total iron

bind capacity), 332; ultrasound
(sonography), 18, 327; uric acid, 340,
357–58; urinanalysis, 355–58; Von

Willebrand’s factor, 348; white blood cell
(WBC), 102, 104, 167, 177, 178, 188, 233,
237, 332–33, 357; widespread pain, labo

ratory tests for patients with, 58, 60–61;

X rays (radiographs), 18, 22, 24, 111, 324


labrial tears, 28

lacrimal glands, 194
LDH (lactic and dehydrogenase) enzyme, 

339–40
learning disabilities, 211

leflunomide (Arava), 291–92, 293
leg pain, 3–6, 74–75, 158
Legg-Calve-Perthes disease, 28, 30, 30–31,


137

lesions of the skin, in children with sclero


derma (focal), 205, 206, 210–11, 212

leukemia: as cause of pain, 16, 27, 60; di-

agnosis, 36, 103; laboratory tests, 332,
333; misdiagnosis, 103; uric acid levels,
340


leukocytes, 138

leukopenia, 167, 332
Libman-Sacks endocarditis, 163–64
ligament tears, 21, 29, 74, 75

ligamentous laxity, 53, 239, 240. See also


hypermobile joint syndrome

limb size discrepancies, 87–89, 91, 208
limping, 134–35, 136, 342
linear scleroderma, 204, 207–8, 211, 212

linear scleroderma en coup de sabre, 204,


209, 210, 211, 212

lip irritation, 233
lipase, 57, 171
lipid metabolism, 228
lipodystrophy, 228
Little Leaguer’s elbow, 51, 51–52, 52–53 
Little Leaguer’s shoulder, 69–70
liver: enlargement, 105; laboratory and di-

agnostic tests, 339, 341; liver enzymes,
104, 105; scleroderma (systemic), 217;

systemic lupus erythematosus, 172, 188

lumbar puncture (LP), 358–59

lungs: juvenile arthritis, 104; mixed con-
nective tissue disease, 189; poor func-
tion, 190; scleroderma (systemic),

214–15, 219; systemic lupus erythemato-
sus, 153, 165–66, 177

lupus. See systemic lupus erythematosus 
lupus anticoagulant, 168–69
lupus erythematosus (LE) cell phenom

enon, 344–45
Lupus Foundation of America, Inc., 375,


391

Lyme disease, 140–48; arthritis, 141–48;

back pain, 40–41; fever and rash, 81; hip
pain, 32, 86, 142; joint pain, 65; juvenile
arthritis and, 92; knee pain, 21, 25, 85;

laboratory and diagnostic tests, 350–51,
360; reactive arthritis, 95, 126; sclero

derma (focal), 208;
spondyloarthropathies and, 120, 128;
widespread pain, 60


lymph nodes, 232
lymphomas, 36, 60, 196


macrophage activation syndrome (MAS),

104–5, 333

magnetic resonance imaging (MRI), 18,
19, 325

malaise, 151, 170, 180, 191
mallet fingers, 51, 54

marrow edema, 255
Mayo Medical Laboratories, 393
MCTD. See mixed connective tissue dis

ease (MCTD) 
MCV (mean corpuscular volume), 331
measles, 233, 236
mechanical problems: arthritis complaints


compared to, 10; foot pain, 76; intermit-
tent pain, 23; knee pain, 20, 21, 21, 26;

mechanical arthritis, 36

medical history, 8–15, 25–26
medications, 263–311: addiction, 98; ad-

ministration, 266–68, 271–72, 385; aller

gic reactions, 13; anticonvulsants, 258;
arthritis, 272–73, 276–310, 317; biologics,
298, 301–6; bone damage from, 40;

changing, 110; combinations, 309–10;
corticosteroids (see main entry); “disease

modifying” drugs (DMARDS), 272–73;
drug-induced systemic lupus erythema

tosus, 176–77; effectiveness, 268–69; ge

nerics, 268; glucocorticoids (steroids,

corticosteroids, and others), 98, 295–301
(see also main entry for corticosteroids);

immunosuppressive medications, 265,
285–95, 297, 298; medical history, 13;

monitoring by parents and physicians,

110, 269, 379–80; muscle weakness, 222;
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nonsteroidal anti-inflammatory drugs 
(NSAIDs), 265–66, 272–73, 273–81, 298;
pain killers, 98–99; potential danger, 
270–71; sensitivities to, 269; side effects, 
264, 269, 270, 283, 315, 316, 318, 379, 380;
supplements compared to, 316, 317; vac-
cinations and, 314; when to withhold,
265–66. See also under specific diseases 

membranous glomerulonephritis (class V 
kidney disease), 186

Memorial Sloan Kettering Cancer Center, 
186 

meningitis, 178, 234–35, 314
meniscal tears, 21, 73 
menorrhagia, 168
meralgia paresthetica, 28 
metabolic diseases, 21, 222. See also specific 

diseases 
metabolic panel, 153, 214, 336–40
methotrexate, 288–90, 302, 339
migratory polyarthritis, 138 
mixed connective tissue disease (MCTD), 

189–93; arthritis, 189, 190; diagnosis, 174;
juvenile arthritis distinguished from, 94;
laboratory and diagnostic tests, 350; pain,
60; scleroderma (focal) and, 204, 211–12; 
shortness of breath, 214

monitoring by parents and physicians, 
110, 269, 379–80

morning: pain in, 3, 4; stiffness in, 23, 42, 
110, 199

morphea, 203, 204, 205–7, 309 
Motrin (ibuprofen), 278
mouth, problems involving, 194–97, 213,

216 
MRI (magnetic resonance imaging), 18,

19, 325
mucocutaneous lymph node syndrome, 

237. See also Kawasaki’s disease 
mucosal ulcers, 152 
multiple epiphyseal dysplasia, 31
muscle enzymes, 340–41; aldolase, 211, 

214, 223, 341; creatinine phosphokinase 
(CPK), 162, 204, 211, 214, 223, 340–41; 
dermatomyositis, 222, 223, 226, 229;
mixed connective tissue disease, 191;
polymyositis, 227, 229; progressive sys
temic sclerosis, 214; scleroderma (focal), 
208, 211 

muscles: atrophy, 88–89; diseases, 36;
growing pains, 5; inflammation, 190,
226; irritation, 42–44; weakness, 96, 211, 
222, 223, 224, 227, 229, 243–44, 341

muscular dystrophy, 222
mycophenolate mofetil (Cellcept), 292,

293 
myocardial fibrosis, 215

myocarditis, 162
Myochrysine (gold sodium thioglucose 

and gold sodium thiomalate), 308
myoglobin, 356
Myositis Association, 392 

nabumetone (Relafen), 278–79
nail fold capillary abnormalities: der

matomyositis, 224, 225; mixed connec-
tive tissue disease, 189, 191;
polymyositis, 228; progressive systemic 
sclerosis, 213; Raynaud’s Phenomenon,
199 

Naprosyn (naproxen), 278
naproxen, 278
nasal voice, 222, 228
National Fibromyalgia Association, 392 
National Institute of Arthritis and Muscu

loskeletal and Skin Diseases, 389
National Psoriasis Foundation, 391
nausea and medication administration, 

265–66
navicular fractures, 51 
neck, 42–44, 43, 89–90, 131, 234 
necrotizing enterocolitis, 135
neighbors, dealing with, 381–82
nemaline myopathy, 243
neonatal heart block, 187–88
Neoral (cyclosporine), 286, 290–91
nephrotic syndrome, 192, 356
nervous system involvement, 159–61
neuroblastomas, 60 
neurological involvement, 152, 159–61, 

209, 210, 211, 212 
night, pain during, 3–6
nomenclature, 81–83, 85
nonspecific spondyloarthropathy, 121
nose, 200
Nuprin (ibuprofen), 278
nursemaid’s elbow, 50–51, 51 
nutrition, 315–16, 317, 321

observation hip, 28 
occult blood, 356
occult fractures, 86
ocular problems. See eyes 
omega-3 fatty acids, 320–21
onycholysis, 129
ophthalmologic issues. See eyes 
organizations, 375, 384, 386–87, 389–93
orthopedic conditions, 11, 26
orthopedists, 375
orthostatic proteinuria, 355–56
Osgood-Schlatter disease: as a common 

cause of knee pain, 21, 24–25, 67; diag
nosis, 23; inflammation, 24; sports inju-
ries, 71
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osteoarthritis, 319–20
osteochondritis dissicans, 21, 26, 51, 52, 

69, 72
osteoid osteomas: common causes of pain, 

21, 25, 28, 33, 41, 43, 44; laboratory and 
diagnostic tests, 326; misdiagnosis, 86

osteomyelitis, 27, 31, 32, 326
osteopenia, 257–60
osteoporosis (bone loss), 96, 105, 255, 257–

60 
overachievers, 253, 255
overuse: elbow pain, 51–52, 69; foot pain,

76; hand pain, 55; knee pain, 21, 26; 
lower leg pain, 74–75; neck pain, 43;
shoulder pain, 69–70; sports injuries, 64,
65; tendonitis, 67

pain, common causes of, 28–55. See also 
specific conditions (such as 
spondyloarthropathies) and anatomic re-
gions (such as chest pain) 

palm frond synovitis, 12
pANCA antibody, 134 
pancarditis, 235
pancreas, 171, 195, 235
pancreatitis, 171, 195
parasitic illnesses, 220
Parent Advocacy Coalition for Educa

tional Rights, 393
parotid glands, 194, 195
Parry Romberg syndrome, 204, 209–11 
partial thromboplastin time (PTT), 354
parvovirus B19, 60, 95, 126 
patellofemoral dysfunction, 72–73
pauci-immune glomerulonephritis, 346
pauciarticular onset arthritis, 11, 52. See 

also juvenile arthritis 
pediatricians, 374
periarticular pain, 119 
pericarditis, 162, 164, 215
perineum, 232
pes cavus, 48, 49 
phosphorous (P), 337
photosensitivity, 152, 153 
physical activity. See athletics and physi

cal activity 
physical examination, 8, 15–18, 60
physical therapy. See under specific disease 

or condition 
physicians: choosing a primary physician, 

374; choosing a specialist, 374–76, 384;
confidence in, 62; conflicting advice,
377–78; relationship with, 61, 264, 377, 
384; second opinions, 376–77, 384

pigmented villonodular synovitis, 21, 22, 360 
pinkeye (conjunctivitis), 122, 128
piroxicam (Feldene), 279

placebo effect, 317
plant thorn synovitis, 21, 25–26, 92 
plantar fascia insertion pain (plantar 

fasciitis), 47, 123
plantar fasciitis, 47, 47, 123
Plaquenil (hydroxychloroquine), 283–84
plasmapharesis (apharesis), 309
platelet count, 333–34; juvenile arthritis,

102, 103, 104; Kawasaki’s disease, 232,
237; systemic lupus erythematosus, 167–
68, 188

pleural effusions, 104
plicae, 73
pneumatosis cystoides intestinalis, 171
pneumococcal infections, 178
pneumonia, 165, 215
pneumothorax, 165, 192
pneumovax vaccinations, 313
poisons (causing muscle weakness), 222
polyarteritis nodosa, 94, 103, 134, 286
polyarticular onset arthritis. See juvenile 

arthritis 
polymyositis, 222, 227–30
post-streptococcal reactive arthritis and 

rheumatic fever, 138
postural kyphosis, 39–40, 40 
posture, 123, 123 
potassium, 336–37
Potts’ disease, 40
pregnancy, 187–88, 353
primary biliary cirrhosis, 217
privacy, 381–82
Prograf (tacrolimus), 290–91
progressive systemic sclerosis, 212–18; 

classification, 204; incidence, 203; medi-
cations, 309; Raynaud’s phenomenon
and, 199, 213

Prometheus Laboratories Inc., 393
protein, laboratory tests for, 338
proteinuria, 104, 228, 355–56
prothrombin time (PT), 105, 354 
psoriasis, 86, 93, 129
psoriatic arthritis: described, 129–33; fam-

ily history, 14; “jammed” fingers, 11, 70; 
knee pain, 21; laboratory and diagnostic
tests, 355; medications, 293, 302, 304;
spondyloarthropathies and, 117, 120;
uveitis and, 113 

psychological issues: coping with stress, 
382; depression, 56, 153, 247, 248–49, 
371–72; family issues, 366–72;
fibromyalgia and chronic fatigue syn
drome, 246, 247, 248–49; reflex sympa
thetic dystrophy, 252–56; systemic lupus
erythematosus, 159, 161; vasculitis of the
central nervous system, 227–28; wide-
spread pain, 61–62
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public awareness, 386–87
publications for physicians and parents, 

394–95
pulmonary emboli, 165
pulmonary fibrosis, 165, 192
pulmonary function testing, 328–29
pulmonary hemorrhage, 166, 177
pyoderma gangrenosum, 134

radiographs. See X rays (radiographs) 
rash: acute rheumatic fever, 138; dermato-

myositis, 222, 224, 225; inflammatory
bowel disease, 134; juvenile arthritis, 81,
101, 102, 103, 104; Kawasaki’s disease,
233; Lyme disease, 141, 142; mixed con
nective tissue disease, 189, 191; poly-
myositis, 227, 229; progressive systemic 
sclerosis, 220; pseudoporphyria reac
tion, 275; reactive arthritis, 126; Reiter’s 
syndrome, 128; scleroderma (focal), 208, 
211; Sjogren’s syndrome, 196; systemic 
lupus erythematosus, 150, 151, 152, 155, 
174, 177, 180, 188

Raynaud’s Association, 391 
Raynaud’s phenomenon, 198–202; mixed

connective tissue disease, 190, 191, 192;
progressive systemic sclerosis, 216, 218,
220; shortness of breath, 214; Sjogren’s 
syndrome, 194

reactive arthritis. See infection-associated 
arthritis 

rebound tenderness, 171
reconstructive surgery, 361–66. See also 

specific diseases 
recurrent epidemic parotitis, 195
red blood cells, 166–67, 188, 357
reflex neurovascular dystrophy, 252–56
reflex sympathetic dystrophy, 50, 252–56
regional enteritis, 133. See also Crohn’s 

disease 
Reiter’s syndrome, 117, 120, 128, 355
Relafen (nabumetone), 278–79
Remicade (infliximab), 286, 293, 304–5
renal involvement: Kawasaki’s disease, 

235, 237; mixed connective tissue dis-
ease, 189, 190; polymyositis, 228; pro
gressive systemic sclerosis, 216, 219;
Sjogren’s syndrome, 195, 196, 197; sys-
temic lupus erythematosus, 152, 153, 
155–59, 156, 174, 176, 177, 184, 185 

renal tubular acidosis, 195
research, xii–xiii, 386–87
resources for physicians and parents, 394–

responsibilities of parents, 56–57, 100–101,
378, 379, 384–85

Reye’s syndrome, 265–66, 278, 314

RF. See rheumatoid factor (RF) 
rhabdomyosarcoma, 36
rheumatic diseases, 21, 79–80. See also spe-

cific diseases 
rheumatic fever, 14, 138, 138–39 
rheumatoid arthritis, 118, 291, 349
rheumatoid factor (RF), 349–50; absence

of in juvenile arthritis, 23; juvenile ar
thritis, 94, 101, 102, 329; Lyme disease, 
144; mixed connective tissue disease,
189, 190; progressive systemic sclerosis, 
214; Raynaud’s phenomenon, 200; scle-
roderma (focal), 204, 205, 208, 210, 211; 
Sjogren’s syndrome, 194;
spondyloarthropathies, 120; systemic lu-
pus erythematosus, 153

Rheumatology Diagnostics Laboratory, 393
rickets, 337
Ridaura (auranofin), 308
RNP (ribonucleoprotein), 153, 174, 190, 345 
Ro (extractable nuclear antigen), 345;

mixed connective tissue disease, 190;
Sjogren’s syndrome, 194; systemic lupus
erythematosus, 153, 174, 187–88

Rockefeller University, 186
rofecoxib (Vioxx), 281
Rose-Waaler test, 349
rotator cuff injuries, 51, 53, 53, 70 

SAARDs (slow-acting antirheumatic 
drugs), 272–73

sacroiliac joint involvement, 120, 125, 134
sacroiliitis, 125
Sandimmune (cyclosporine), 286, 290–91
Sanford Weill Medical College of Cornell 

University, 186
sarcoidosis, 94, 116 
sausage digit. See dactylitis (swollen digits) 
SBE (subacute bacterial endocarditis) pro

phylaxis, 163
scanograms, 87
scaphoid bone fractures, 54–55, 55, 70 
scarring, 240, 241
Scheuermann’s disease, 40, 40 
schools: dealing with, 383–84; perfor

mance in, 153, 159, 161, 244; resources, 
393–94

Scl-70 antibodies, 348; mixed connective
tissue disease, 191; morphea, 205; Parry
Romberg syndrome, 210; progressive 
systemic sclerosis, 214; scleroderma (fo
cal), 204, 214; sclerodermatomyositis, 
211 

sclerodactyly, 218
scleroderma (focal and systemic), 203–20; 

arthritis, 206; eosinophilic fasciitis, 219–
20; laboratory and diagnostic tests, 333,

95 
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scleroderma (focal and systemic) (continued ) 
341, 348, 350; local forms, 203, 205–12;
medications, 283, 286, 294, 309; mixed
connective tissue disease and, 189–90,
191–92, 193; pain, 60; Raynaud’s phe-
nomenon, 201; scleroderma renal crisis, 
216; systemic forms, 212–19

Scleroderma Foundation, 391
sclerodermatomyositis, 204, 208, 211–12 
scoliosis, 38–39, 39 
SEA (seronegative enthesitis arthritis) 

syndrome, 121
second opinions, 376–77, 384
sedimentation rates: arthritis diagnosis, 

23; juvenile arthritis, 110; leukemia, 103; 
psoriatic arthritis, 129, 131;
spondyloarthropathies, 120, 123–24, 133

seizures, 104, 153
selective COX-2 inhibitors, 280
self-report by children, 8, 9
septic arthritis, 27, 31
septic embolization, 163
serositis, 152, 166, 171 
serum calcium levels, 258
serum complement levels, 347; mixed

connective tissue disease, 190; sclero
derma (focal), 214; systemic lupus
erythematosus, 153, 175–76, 178, 181

serum glucose, 336
serum multichannel automated chemistry 

(SMAC), 336–40
serum protein electrophoresis (SPEP), 352
Sever’s disease, 47, 47, 76 
sexually transmitted diseases, 58, 60 
SGOT/ALT enzyme, 339
SGPT/AST enzyme, 339
Sharp, Gordon, 189
shin splints, 74
shortness of breath: progressive systemic 

sclerosis, 212; pulmonary emboli and
hemorrhage, 165, 166; Raynaud’s phe-
nomenon, 199, 214; scleroderma (focal), 
214; systemic lupus erythematosus, 162

shoulders: common causes of pain, 52–53;
dermatomyositis, 223; juvenile arthritis,
99; psoriatic arthritis, 131; reconstructive 
surgery, 362, 366; sports injuries, 69–70;
systemic lupus erythematosus, 173; ten-
donitis, 66–67

sickle-cell anemia, 21, 28, 31, 332, 340 
side effects. See under specific medications 
Sinding-Larsen-Johansson syndrome, 71, 72 
Sjogren’s syndrome, 116, 194–97
Sjogren’s Syndrome Association, 392 
skin tightening, 212, 213
sleep, pain during, 3–6
sleep patterns, 121, 247, 248, 250

slipped capital femoral epiphysis of the 
hip (SCFE), 22, 28, 33, 33, 36 

Sm (extractable nuclear antigen), 153, 174,
190, 345

smallpox vaccination, 314
smoking, 15, 30, 258, 260
snakebites, 222
social history, 15
sodium levels (Na), 336–37
Solganol (gold sodium thioglucose and 

gold sodium thiomalate), 308
somatization disorder, 255
sonography (diagnostic ultrasound), 18,

327 
Specialty Laboratories, 393
spinal tap, 358–59
spine, 40, 89–90, 96, 105
spirochete antigens, 144
spleen, 172, 177, 191, 192
splenomegaly, 104
splinting, 100–101
Spondylitis Association of America, 391 
spondyloarthropathies (enthesitis-associ-

ated arthritis), 117–39; anterior forward 
flexion, 120; back pain, 41, 42, 44, 124;
dactylitis (swollen digits), 70, 119–20; di
agnosis, 76; eye involvement, 115, 120; 
family history, 14; foot pain, 47, 47; hand
pain, 70; heel pain, 45; hip pain, 28, 30, 
32, 34, 36, 71, 86; juvenile arthritis distin-
guished from, 85, 94; knee pain, 21; 
laboratory and diagnostic tests, 355;
medications, 122–23, 282, 290, 302, 304;
misdiagnosis, 63, 64–65; neck pain, 43; 
nonspecific spondyloarthropathy, 121;
repeated “sprains,” 11; shoulder pain,
53, 70; sports injuries, 67, 75; wide-
spread pain, 56, 59, 60; wrist pain, 70

spondyloepipheseal dysplasia tarda, 31
spondylolisthesis, 38, 39, 68–69
spondylolysis, 68, 68–69 
sports. See athletics and physical activity 
sprains: ankle sprains, 47–48; knee pain,

22; neck pain, 43, 43–44; 
spondyloarthropathies, 11; sports inju-
ries, 66–67

staphylococcal infections, 21, 32, 40, 41 
steroid-containing drugs, 98. See also corti

costeroids 
stiffness: arthritis indicator, 10, 23, 24; ju-

venile arthritis, 110; Raynaud’s phenom-
enon, 199; spondyloarthropathies, 42 

stomach issues, 170, 259
strains and neck pain, 43–44
streptococcal infections, 32, 138, 139, 233, 

236 
stress fractures, 28, 65–66, 71, 76 
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strokes, 160–61, 177
subacute bacterial endocarditis (SBE), 349
subcutaneous calcifications, 225–26
subcutaneous nodules, 138 
submandibular glands, 194
substance abuse, 15, 56, 58 
sucralfate (Carafate), 281–82
sugar-pill effect, 317
sulfasalazine (Azulfidine), 282–83
supplements. See vitamins and supple

ments 
surgery, reconstructive, 361–66. See also 

specific conditions 
swallowing difficulties, 213
swollen digits (dactylitis): common 

causes of, 45, 51, 54; diagnosis, 11; juve
nile arthritis and, 85; Lyme disease, 142; 
psoriatic arthritis, 70, 129–30, 131, 133;
spondyloarthropathies, 70, 119–20 

Sydenham’s chorea, 138 
synechiae, 89, 89 
synovectomy, 26, 123
synovial fluid aspiration, 327–28, 359–60
systemic diseases, 36
systemic lupus erythematosus (SLE), 149–

88; adjunctive therapies, 184–86; arthri-
tis, 151, 153, 172–73, 174, 180, 184, 185;
differential diagnosis, 143; drug-in-
duced systemic lupus erythematosus, 
176–77; eye disease and, 116; juvenile ar
thritis and, 94; knee pain, 21; laboratory
and diagnostic tests, 324, 333, 338, 347,
352–53, 358; medications, 283, 286, 292,
293, 294, 297, 309; mixed connective tis-
sue disease and, 190; nephrotic syn
drome and, 356; pain, 60; Raynaud’s
phenomenon and, 199; shortness of
breath, 214; Sjogren’s syndrome, 194; 
white blood cell (WBC) levels, 333

systemic onset arthritis. See juvenile ar
thritis 

systemic vasculitis, 104

tacrolimus (Prograf), 286, 290–91
tarsal coalition, 48–49, 76
teenagers: back pain, 37; Blount’s disease,

26; foot pain, 76; herniated discs, 41–42;
knee pain, 71–72; kyphosis, 40; medical
evaluations, 9, 15; osteoid osteomas, 25,
33; shoulder pain, 53; trochanteric bursi
tis, 34; wrist injuries, 54

teeth, staining by doxycycline, 97
telangiectasias, 214, 218
tendons: Achilles tendon, 47, 119; growing 

pains, 5; inflammation (enthesitis), 42,
75, 94, 118, 119; releases, 92, 123; ten
donitis, 56, 66–67, 67, 119 

tennis elbow, 51, 52 
tennis toe, 45, 46 
thalassemia, 332
thalidomide (Thalomid), 286, 306–7
therapy. See under specific diseases 
thighs, 29, 223
thrombotic thrombocytopenic purpura 

(TTP), 333
thyroid disease, 153, 200, 351–52
thyroiditis, 135
TIBC (total iron bind capacity), 332
toes: common causes of pain, 45–47; digi-

tal infarction, 191; ingrown toe nails, 45, 
46; Raynaud’s phenomenon, 200;
spondyloarthropathies, 120, 131

Tolectin (tolmetin), 279
tongue, 209, 210, 233
total globulin laboratory tests, 338
toxic synovitis, 28, 29–30, 32, 86, 117, 137 
transfusion reactions, 136
travel history, 12, 25–26
treatment. See under specific diseases 
treatment centers, 186–87
trigger points, 244
trochanteric bursitis, 34–35, 35 
tuberculosis, 21, 32, 40, 60 
tumors: back pain, 38; bone tumors, 27–28,

33, 37; hip pain, 28; laboratory and diag-
nostic tests, 340; misdiagnosis, 19, 86; os-
teoid osteomas, 25, 33, 41, 44, 86, 326

twenty-four-hour urine studies, 358

ulcerative colitis, 133
ulcers, 152, 224, 225 
ultrasound (sonograms), 18, 327 
upper respiratory infections, 13
urethritis, 128
uric acid, 340, 357–58
urinary tract inflammation, 235
urine: proteinuria, 104, 228, 355–56;

Sjogren’s syndrome, 195; systemic lupus
erythematosus, 155–56, 158; tests, 153,
175, 195, 355–58

urobilinogen, 356
uveitis, 113–16; acute anterior uveitis, 122;

juvenile arthritis, 89, 94; medications,
291, 293, 294, 305; Reiter’s syndrome, 
128; scleroderma, 211 

vaccinations, 311–14 
valdecoxib (Bextra), 281
vasculitic diseases: dermatomyositis and, 

225, 226; inflammatory bowel disease
and, 134; medications, 290, 292, 293, 294,
295; Sjogren’s syndrome, 197; tests, 346; 
vasculitis of the central nervous system, 
227–28
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Vibramycin (doxycycline), 284–85 Wegener ’s granulomatosis, 286, 346 
Vioxx (rofecoxib), 281 weight issues: obesity, 26, 33, 75; polymyo-
viral infections, 222 sitis-associated lipodystrophy, 228; weight
vision problems, 43 loss, 13, 153, 170, 213, 216, 217, 228
vitamins and supplements, 315–23; ad- white blood cell (WBC), 332–33; juvenile

ministration, 310–11; arthritis, 311, 319– arthritis, 102, 104; Kawasaki’s disease,
20; eosinophilic fasciitis/myalgia 233, 237; systemic lupus erythematosus,
outbreak, 219, 318–19; medical history, 167, 177, 178, 188; tests, 332–33, 357
13; methotrexate administration and, widespread pain, 56–62, 244
288; osteoporosis (bone loss), 259; side World Health Organization (WHO), 156,
effects, 270; Vitamin D, 337; Vitamin K, 156 
354 wound healing, 213, 228, 229–30, 240–41

Voltaren (diclofenac), 279 wrists: common causes of pain, 54–55;
vomiting and medication administration, enthesitis, 119; juvenile arthritis, 96, 99,

265–66 100; psoriatic arthritis, 131, 133;
Von Willebrand’s factor, 348 scaphoid bone fractures, 54–55, 55, 70; 

spondyloarthropathies, 
Waldenstrom’s macroglobulinemia, 196 11, 120, 132; sports injuries, 70; surgery, 
walking/gait, 85, 87, 134–35, 136, 342 123, 362, 365–66; systemic lupus erythe-
WBC. See white blood cell (WBC) matosus, 172
weakness: dermatomyositis, 222, 223, 224, wryneck, 42–43, 43 

229, 341; juvenile arthritis, 96
weather-related pain, 23 X rays (radiographs), 18, 22, 24, 111, 324 
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