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Foreword

Surgical practice has witnessed some dramatic changes over the past
decade. The advent of new imaging technologies has revolutionized
the way that surgical disease is diagnosed, managed and followed up.
Minimally invasive surgery and goal-directed recovery have tangibly
improved the quality of postoperative care and reduced hospital stay.
Advances in fields such as bioengineering and nanotechnology now
offer the prospect of further huge leaps. What this has meant is that
surgery has evolved into a truly multidisciplinary specialty, relying heav-
ily on the input of a host of healthcare professionals. Throughout this
there remains a real need for core knowledge of surgical management to
be put into a modern perspective, particularly for the junior doctor who
needs this information at his or her fingertips.

In parallel to technological advances, Western World healthcare sys-
tems have also been going through major restructuring programmes
in order to cope with the increasing demands of modern medicine. In
the UK, medical training has changed through the Modernising Medical
Careers (MMC) programme and surgical teaching has had to cope with
the changes to both medical school and postgraduate exams. Medical
students and junior doctors being produced by these new systems have
the same duty of care towards their patients as those of years gone by.
This has to be provided to the highest standard.

There is now a real responsibility to provide easily accessible and up-
to-date knowledge of surgical management to those who need it the
most. Hospital Surgery is a text that can be used by medical students
and junior doctors alike to hone their knowledge of surgery for both
the clinical and exam setting. Those involved in composing this text are
truly enthused by the specialty and have devoted large portions of their
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personal time to teaching the subject. In this book, their aim has been
to combine traditional approaches with a modern view point, making
Hospital Surgery an invaluable asset in the armoury of any individual
involved in surgical practice.

Professor the Lord Ara Darzi of Denham KBE HonFREng FMedSci



Preface

Knowing is not enough; we must apply. Willing is not enough; we
must do
Johann Wolfgang von Goethe

Our journey to acquire knowledge towards a surgical career began at
St. Mary’s Hospital Medical School. The first time we all met, two of us
(Omer Aziz and Sanjay Purkayastha) were medical students being taught
by a senior house officer called ‘Barry’ (Paraskevas Paraskeva). His teach-
ing was clear to follow, enthusiastically delivered, and extremely practi-
cal. It instilled in us all a responsibility towards our patients, and pride
in the way that we managed them. A close friendship and collaboration
subsequently ensued, and has lead to us teaching and examining hun-
dreds of medical students together every year in the UK.

The three of us have been fortunate to have been influenced by some
excellent texts and inspiring clinicians during our training, which has
been a key part of us developing and forming our surgical judgement.
In recent times however, we have felt the increasing need to combine
key surgical principles with modern practical knowledge, for the medical
student or junior doctor to use on a daily basis on the wards. Hospital
Surgery aims to provide this up-to-date knowledge in a clear and concise
format. We hope that this handbook provides those who are learning to
manage surgical patients with the strong foundation they need.






SECTION 1
Perioperative care






Consent and medico-legal considerations

NAKUL TALWAR, ANGHARAD RUTTLEY AND STEVEN REID

Individuals have a fundamental right to determine what happens to
their own bodies. It is unlawful and unethical to carry out a medical pro-
cedure without first obtaining valid consent. Legal aspects of medical
practice are subject to continuous change and it is necessary for health
professionals to keep abreast of developments in medical law. In partic-
ular the Mental Capacity Act 2005 is likely to have a profound influence
on current practice.

H What is consent?

While there are various definitions of consent, essentially it identifies
the agreement between patients and health professionals to provide
care. For consent to be valid one must appreciate the essential princi-
ples of valid consent. This requires that the patient must be adequately
informed, have the capacity to make the decision for him/her self and
make the decision voluntarily. Nobody can give or withhold consent on
behalf of a competent adult.

H Capacity

Capacity is the decision-making ability of an individual in relation to a
specific matter at the material time, which is not impaired due to a dis-
turbance in functioning of the mind or the brain either temporarily or
permanently.

All registered medical practitioners are eligible to assess capa-
city. Adults are always assumed to have capacity unless demonstrated

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.



n Perioperative care

otherwise. Capacity assessments are decision-specific and may fluctu-
ate over time. Patients with mental illness may have capacity to consent
to treatment for physical illness even when psychiatrically unwell or vice
versa.

Prior to a capacity assessment an individual must be provided with all
the relevant information including the nature and purpose of the pro-
posed intervention, the risks associated with accepting or refusing the
intervention and other available options. Any adult has capacity to con-
sent (or refuse) medical treatment if he/she can satisfy the four legal
criteria:

. Understand and retain the information relevant to the decision
. Believe the information
. Use the information and weigh it in the balance to arrive at a decision

=W N =

. Communicate their decision (does not have to be verbal).

H Case example

Mr C was a patient suffering from paranoid schizophrenia and was
being detained in a psychiatric hospital when he developed gangrene in
his right foot. He held a delusional belief that he was an eminent sur-
geon and refused to consent to a below-knee amputation. He sought
an injunction to prevent surgeons from carrying out the amputation.
Justice Thorpe granted the injunction and held that Mr C understood
the nature, purpose, and effects of the proposed amputation. Hence
he retained the capacity to make a decision regarding his treatment.
This has subsequently been cited in various cases and is known as the
‘Re C Test'.

H Refusal of a medical procedure

Any adult patient of sound understanding has the right to accept or
refuse treatment, even if the choice appears irrational, insensible or ill
considered. If a patient has refused to consent to treatment, doctors
must make a careful assessment of the patient’s capacity at the material
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time. The more serious the decision the greater the capacity required. In
cases of uncertainty advice should be obtained from senior colleagues.
It may be necessary to consult Trust solicitors or seek a declaration from
the court.

If the patient lacks capacity to consent to treatment, doctors have a
duty of care to act in the best interests of the patient. Under the common
law doctrine of ‘necessity’, treatment can be given to save life, ensure
improvement or prevent deterioration of physical or mental health and
should be accepted by a responsible body of medical opinion. It is good
practice to seek a second opinion in such cases.

When determining the best interests of the patient, the responsible
clinician should consider not only the most appropriate clinical care,
but also other factors such as the wishes and beliefs of the patient when
competent, and their current wishes. It is wise to involve people close to
the patient in the decision-making process to gain additional informa-
tion about the patient’s wishes and values.

H Jehovah’s Witnesses

Jehovah’s Witnesses are entitled to accept or refuse any proposed treat-
ment and have the right to change their mind at any stage. Detailed
advance directives are often prepared and doctors may be found guilty
of assault if they knowingly breach the directive. In life-threatening situ-
ations where consent cannot be obtained and the individual’s views are
not known, blood transfusion should not be withheld. The views of rel-
atives and friends may be sought but they cannot refuse transfusion on
the patient’s behalf.

H Detention under the Mental Health
Act 1983

The Mental Health Act may only be used to assess or treat mental illness.

Physical disorders cannot be treated under the provisions of the Act.
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Inpatients requiring detention in hospital when a mental illness is
suspected can be detained under Section 5(2) of the Mental Health Act
1983. The Responsible Medical Officer or his/her nominated deputy is
responsible for applying the section. In Acute Trusts this will usually
be the Surgical Consultant or Registrar, although the psychiatric team
should be notified immediately. Section 5(2) is not applicable in Acci-
dent and Emergency (A&E) or Outpatient (OPD) Departments.

H Documentation

The professional seeking consent must be competent to do so. In prac-
tice this is usually the person carrying out the procedure. However it may
be appropriate for professionals who have received specialist training
in advising patients about a procedure to do so. Responsibility for gain-
ing informed consent in law lies with the professional carrying out the
procedure.

It is essential to document clearly the patient’s agreement to the inter-
vention and the discussions that led up to the same. A consent form
may be used or oral consent may be documented in the patient’s notes.
It is good practice to seek written consent, although it is rarely a legal
requirement. While it is not necessary to document a patient’s consent
for routine and low-risk procedures, it is good practice.

B Children and adolescents

The competency criteria for valid consent are similar to those for adults.
Professionals need to be extra vigilant so as to ensure that information
is provided in an appropriate pace and form, in a non-coercive environ-
ment that respects privacy and dignity. This may include discussion in
the absence of the parents.

In England and Wales, individuals above the age of 18 are presumed
competent. Young people between the ages of 16 and 18 and deemed to
be competent may consent to treatment, but unlike adults cannot refuse
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life-saving treatment. Individuals under the age of 16 can legally consent
provided they satistfy the competency criteria (Gillick v. West Norfolk
and Wisbech Area Health Authority [1985]: legal reference: 3 All ER 402
HL). Additionally parents, individuals or local authorities with parental
responsibility, or courts can give consent for treatment on behalf of the
individual.

If a competent young person refuses treatment or if parents dispute
the treatment, resolution should be sought through discussion and com-
promise. If the issues cannot be resolved then the courts can be involved
in the best interests of the individual.

The following are common questions that patients expect to have
answered during the process of consent for a surgical procedure (taken
from www.doh.gov.uk/consent):

What are the main treatment options?

What are the benefits of each of the options?

What are the risks, if any, of each option?

What are the success rates for different options — nationally, for this unit
or for you (the surgeon)?

What are the complication rates for the procedure in question — nation-
ally, for this unit or for you (the surgeon)?

Why do you think an operation (if suggested) is necessary?

What are the risks if nothing is done for the time being?

How can the patient expect to feel after the procedure?

When should the patient expect to be discharged and be able to get back
to work?

Questions may also be about how the treatment might affect the
patient’s state of health or quality of life, for example:

Will they need long-term care?

Will their mobility be affected?

Will they still be able to drive - if so, when?

Will the procedure affect the kind of work the patient does?
Will it affect their personal/sexual relationships?
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Will they be able to take part in their favourite sport/exercises?
Will they be able to follow their usual diet?

B Further information

The Department of Health and General Medical Council have
issued a number of documents on consent. These can be found
at www.dh.gov.uk./consent and www.gmc-uk.org/guidance/library/
consent.asp.



Elective surgery

SUSANNA WALKER AND DAVID LOMAX

H Aims

To assess and optimize co-existing medical conditions prior to surgery

To anticipate potential problems, inform the relevant people, and
address these prior to admission, e.g. requires ICU (Intensive Care
Unit) bed.

M History

1. CARDIOVASCULAR (CVS)

History of hypertension? On antihypertensive medications?

MI: when? What treatment? Cardiology follow-up? If less than six
months ago postpone elective surgery

Angina: stable/unstable? How frequently requires GTN spray? Exercise
tolerance

Any symptoms of PND (paroxysmal noctural dyspnoea) or orthopnoea?
How many pillows does patient sleep on at night?

Past history of rheumatic fever: has patient ever been diagnosed with
‘leaky valve’?

Any symptoms of palpitations, syncope, dizziness, blackouts, unex-
plained falls?

2. RESPIRATORY

History of asthma or COPD?
Episodes of bronchitis? If so, how frequently? Sputum production and
colour of sputum

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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n Perioperative care

Inhalers? Home nebulisers? Home oxygen therapy?

Any hospital admissions with respiratory problems? If so, any ICU
admissions?

Severity of dyspnoea, exercise tolerance

Current or past history of smoking? How many per day for how many
years?

3. ABDOMINAL

History of indigestion or reflux?

Any past episodes of jaundice? Does patient have a diagnosis of chronic
hepatitis?

Is there a history of renal disease? What is the cause?

Does patient require dialysis? If so, liaise with renal team prior to setting
date for surgery

Does patient have a fluid restriction regime?

4. NEUROLOGICAL

History of CVA?

Epilepsy: how well controlled? When was last seizure?

If frequent seizures, refer to neurology team for optimization preopera-
tively

Rare conditions, e.g. myasthenia gravis, Duchenne’s muscular dystro-
phy, myotonic dystrophy, multiple sclerosis — take full history of pro-
gression of disease.

5. ENDOCRINE

Thyroid problems: is function regularly checked? Does patient have
symptoms of stridor, dysphagia, dyspnoea?

Diabetes: enquire about details of current regime and systemic implica-
tions of diabetes

Steroid replacement: reason for steroids, length of course, current dose.
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6. HAEMATOLOGY

Coagulopathies

Sickle cell disease: enquire about systemic complications, e.g. splenic
infarct, sickle cell chest, CVAs, cholecystitis

Thromboembolic tendency

Chronic anaemia: cause?

7. MUSCULOSKELETAL

Rheumatoid arthritis: is the neck affected? Symptoms of cervical cord
compression? Any associated symptoms, e.g. dyspnoea? Drug treat-
ment?

8. ANAESTHETIC

Any previous anaesthetics?
Any problems, e.g. unexpected admission to ICU?
Any family history of problems with anaesthetics?

9. DRUGS

Full history of all current medications

History of any allergies to medications

Is there a history of latex allergy? An increasing problem, inform theatres
if necessary

Does patient use recreational drugs? Has patient used cocaine in previ-
ous 48 hours? If so, advise strongly against using prior to surgery.

10. SOCIAL

Does patient mobilize independently or need aids?
Smoker: how much, what and for how many years?
Alcohol: what exactly and how much?



n Perioperative care

H Examination

CVS: BP, pulse, peripheral stigmata of cardiac disease, apex beat, heart
sounds, evidence of oedema, carotid bruits, all peripheral pulses

Respiratory: rate, oxygen saturations, peripheral stigmata of respira-
tory disease, chest expansion. Percussion note, wheeze/crackles/
consolidation on auscultation

Abdomen: previous scars from surgery, peripheral stigmata of liver dis-
ease, hepato- or spleno-megaly, aortic pulsation

Neurological: full neurological examination for any patient with neuro-
logical disease to document preoperative condition.

H Investigations

The investigations required depend to a large degree on the findings
from History and Examination, and the type of surgery planned. Amer-
ican Society of Anaesthesiologists Grades (ASA Grades) describe the fit-
ness of a patient undergoing an anaesthetic.

ASA Grade Surgery grade

1 - Normal, healthy patient 1 - Minor, e.g. skin lesion, drainage of
abscess

Il - Mild/moderate systemic disease not 2 - Intermediate, e.g. inguinal hernia

limiting function repair

1l - Moderate /severe systemic disease 3 - Major, e.g. TAH, prostatectomy

limiting function

IV - Severe systemic disease that is a con- 4 - Major +, e.g. THR, colonic resection
stant threat to life

V - Not expected to survive 24 hours =

From http//www.asahq.org/clinical /physicalstatus.htm with permission from the American Society
of Anaesthesiologists.

B General tests

Urine Often performed on every patient, although NICE guidelines
do not recommend in asymptomatic patients

FBC All female patients
All male patients >50 yrs
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U&Es All patients >65 yrs

LFTs Any patient with liver disease, history of alcoholism
Clotting Any patient on oral anticoagulants
Any patient with liver disease or alcohol excess
Any patient with known clotting disorder
ECG All patients >50 yrs
Male smokers >45 yrs
CXR Any patient with cardiorespiratory disease
All patients >50 yrs.

M Specific tests

Crossmatch Discuss with blood bank for local pro-
tocol

Sickle cell All Afro-Caribbeans, also consider in
Middle Eastern and Mediterranean
patients

Pregnancy test Any female of reproductive age who is
uncertain of pregnancy status

ECHO Any patient with cardiovascular dis-
ease with evidence of valve murmurs
on examination. Signs of congestive
cardiac failure, evidence of recent or
old MI but no recent ECHO

Cervical spine X-ray (flexion and extension views)
any patient with significantly limited
neck movement or signs of verte-
bral instability: especially rheumatoid
patients

Thoracic inlet X-ray for any patient with thyroid
enlargement

Exercise testing and angiogram Consider for any patient with symp-
toms of frequent or unstable angina.
Will require discussion with cardiol-
ogy team.
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Elective surgery ﬂ

1. MEDICATIONS: SPECIFIC RECOMMENDATIONS FOR
SOME DRUGS REGULARLY ENCOUNTERED

Anticoagulants

Warfarin: check clotting and convert to heparin infusion

Aspirin: continue for minor case. Consult surgeon for major cases

Clopidogrel: stop seven days before surgery after consultation with
cardiologist.

Anticonvulsants
Give all normal doses at normal times up until the time of surgery.

ACE inhibitors
May cause labile BP intraoperatively — withhold on morning of surgery.

Angiotensin 2 antagonists/inhibitors
Withhold for 24 hours preoperatively.

B blockers

Important to continue and take on day of surgery.

Ca Ch blockers
Continue and take on morning of surgery.

Digoxin
Take on day of surgery. Check K* as low level may precipitate toxicity
and arrhythmia.

Diuretics
Consider withholding on morning of surgery — especially if surgery is
planned for afternoon. Start iv fluids if diuretic given, to prevent severe



n Perioperative care

dehydration pre-induction. Check U&Es night before or morning of
surgery.

Hypoglycaemics

Tolbutamide: withhold 24 hours preoperatively. Withhold morning dose
on morning of surgery

Insulin: convert patient to sliding scale before surgery if admitted as
inpatient.

Monoamine oxidase inhibitors
Potential for severe interaction with ionotropes intraoperatively. Con-
vert to alternative therapy two to three weeks preoperatively if possible.

Steroids

Patient should take normal morning dose on day of surgery. Additional
supplementation will be given on induction.

2. UNUSUAL CONDITIONS

It is impossible to cover every circumstance, therefore if patients present
with any unusual conditions that you are uncertain about, discuss the
patient with an anaesthetist — preferably the Consultant Anaesthetist for
the appropriate theatre list — prior to admitting the patient, so any extra
investigations and arrangements can be organized.

3. REASONS FOR CONSIDERING AN ICU BED

If an ICU bed is required, the patient should have been discussed with
the appropriate anaesthetist.
Some indications for an ICU bed would include:

a. Major surgery: e.g. AAA repair, gastro-oesophagectomy
b. Severe COPD: risk of not being able to extubate patient at end of
surgery



c. Myotonic dystrophy
d. Muscular dystrophy
e. Myasthenia gravis.

4. NUTRITION

Nutritional status is important preoperatively as it has implications for
the surgical outcome of the patient in terms of tissue healing and the
general well-being of the patient.

Previously the assessment of a patient’s nutritional status was per-
formed from the end of the bed by looking at their general condition;
this may still be useful but there are more objective parameters that can
be used. Assessment can be considered in the following groups:

1. Clinical findings: history and examination, regular weights, body
mass index

2. Anthropometric measurements

3. Skin fold thickness: e.g. triceps and iliac crest, arm circumference,
grip strength

4. Blood tests: serum albumin, serum phosphate, serum transferrin,
lymphocyte count.

If patients are undergoing major gastrointestinal surgery that may
have long-term consequences on feeding regimes then this must be
evaluated and sorted out prior to surgery, along with input from the
dietician and the clinicians that will be involved in the patient’s long-
term care.

If the nutritional status of a patient is evaluated to be very poor prior
to major elective surgery there may be a case for postponing the surgery
until such time as this can be rectified.



Special situations in surgery: the diabetic
patient

DANIEL LEFF AND PAUL ZIPRIN

H Definition

Diabetes mellitus (DM) is a syndrome caused by the lack or diminished
effectiveness of endogenous insulin and is characterized by hypergly-
caemia and deranged metabolism

Type 1, insulin dependent (IDDM): usually juvenile onset, associated
with other autoimmune diseases, caused by insulin deficiency.

Type II, non-insulin dependent: older age group, often obese, insulin
resistance and impaired secretion.

H Preoperative assessment and precautions

Diabetic patients should whenever possible have their blood glucose
control optimized prior to surgery. The reasons for good glycaemic con-
trol are as follows:

m Prevention of ketosis and acidaemia

m Prevent perioperative electrolyte imbalance and volume depletion
secondary to osmotic diuresis

m Increased risk of impaired wound strength/wound healing if control
inadequate

m Hyperglycaemia leads to an impaired immune response, and poor
diabetic control, increases risk of infection.

Alert the team if:

m HbAlc>9%
m Fasting glucose > 10 mmol/l.
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Take a full preoperative history and examination, and screen the dia-
betic patient for preoperative complications that might increase the risk
of surgery:

1. Renal: nephropathy, renal failure, check urea and electrolytes, urinal-
ysis

2. Cardiac: ischaemic heart disease, hypertension, arterial disease, ECG

3. Eyes: fundoscopy to exclude proliferative retinopathy

4. Infection: exclude preoperative focus, delay surgery until infections
treated

5. Metabolic: confirm adequate glycaemic control, BM, HbA1C

6. CNS/PNS: exclude autonomic/peripheral neuropathy

H Perioperative management of
Type 1l diabetes

1. Place first on operating list if possible (reduces period of starva-
tion/risk of hypoglycaemia).

2. Optimize control preoperatively and continue on normal oral hypo-
glycaemic medication until the morning of surgery.

3. Long acting sulfonylurea agents should be stopped 2 days prior to
surgery (e.g. chlorpropamide, may need to be reduced or stopped 48
hours in advance).

4. Stop metformin the night before surgery to reduce the risk of lactic
acidosis.

5. Omit the morning oral hypoglycaemics.

6. Avoid glucose-containing iv fluids.

7. Poorly controlled patients, or those undergoing major surgery should
be started on a preoperative sliding scale regimen as for patients with
Type I diabetes.

8. Restart the patient on normal oral hypoglycaemic regimen postoper-
atively when eating and drinking normally.



m Perioperative care

H Perioperative management of Type |
(insulin dependent) diabetes

1. Achieve good preoperative control.

2. Admit the patient the night before surgery.

3. If undergoing minor surgery, with preoperative BM < 10 mmol/l and
patient first on operation list, it is possible to avoid iv insulin regimen.

4. If patient undergoing major surgery use a sliding scale of iv insulin
infusion (see table below) along with 5 % dextrose (containing KCl)
a. Alberti regimen (intravenous infusion of 5-10 g glucose/1-2 units

of insulin/100 ml fluid/hr)
b. PIG (potassium, insulin, glucose) regimen (10 % dextrose/10 units
insulin/10 mmol KC1/10 hr).

5. Start the above regimen preoperatively and continue until eating
normally.

6. Monitor blood glucose, before, during and after surgery, aiming for a
blood glucose level of 6-10 mmol/L.

7. Restart the patient’s routine s/c insulin regimen postoperatively
when eating and drinking normally (only discharge the patient when
their control is within recognized limits; insulin requirements can
transiently increase after a stimulus such as surgery).

B Recommended sliding scale regimen

Prescribe: 50 units of Actrapid insulin in 50 mls of normal saline to run
according to sliding scale as shown in the table.

Blood glucose (mmol/I) Insulin infusion rate (u/hr)
0-4 0.5

4.1-7 1

7.1-12 2

12.1-17.0 4

17.1-27.0 7

>27.0 10
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‘/i Perioperative management of diabetic patients Na

Minor surgery Major surgery

Type Il All type | (plus poorly controlled Type II)

Preoperation

BM < 10 mmol: continue meds until night Preoperation

Moming of surgery Admit night before surgery

BM > 10 mmol (as for major surgery) Normal meds until day of surgery

Day of surgery Day of surgery

Omit moming oral hypoglycaemics Omit oral hypoglycaemics and normal s/c

BM 1 hour pre operation/2 hourly post operation insulin

Postoperation Check BM 1 hour pre operation and 2 hourly

Restart meds when eating and drinking post operation

Type | Start iv insulin sliding scale regimen (as

Preoperation Postoperation above) with 5% dextrose 1 litre/8 hours with

Normal meds Restart s/c regimen KCI

Day of surgery (with first meal) Postoperation

First on list/no insulin Stop infusion and recommence regimens
when eating and drinking normally

Algorithm: perioperative management of diabetic patients



Special situations in surgery: the jaundiced
patient

DANIEL LEFF AND PAUL ZIPRIN

H Preoperative management of the
jaundiced patient

Adequate preoperative preparation is essential in the jaundiced patient.
Preparation entails correction of metabolic derangement, optimizing
the general condition of the patient, and specific measures that aim to
reduce the incidence of complications associated with jaundice on sys-
tems such as:

1. Immune: increased risk of infections (cholangitis, septicaemia,
wound infections)
2. Haematological: clotting abnormalities

w

. Metabolic: electrolyte abnormality such as hypernatraemia and
hypokalaemia

. Renal: hepatorenal syndrome/acute renal failure

. Hepatic: hepatitis, fulminant liver failure

CNS: delirium and hepatic encephalopathy

. Gl tract: gastrointestinal bleeding from varices

. Endocrine: hypoglycaemia due to depletion of glycogen stores.

HISTORY

Duration of the jaundice (acute or chronic) and symptoms suggesting
cause (e.g. dark urine, pale stools)

Family history of haemolytic illnesses e.g. spherocytosis, glucose-6-
phosphate dehydrogenase deficiency

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Drug history (many drugs including anaesthetic agents are metabolized
by the liver and may therefore have a prolonged duration of action)
Detailed history of alcohol intake.

EXAMINATION

Full systematic examination

Exclude preoperative cholangitis/sepsis secondary to other causes

Exclude spontaneous bacterial peritonitis (SBP) in patients with chronic
liver disease

Exclude preoperative hepatic failure (ascites, hepatic encephalopathy).

INVESTIGATIONS

FBC: exclude preoperative anaemia, and elevated WCC suggesting
preoperative infection

Clotting screen: exclude prolonged prothrombin time (PT)

Urea and electrolytes: ensure normal renal function, exclude preopera-
tive hypernatraemia and hypokalaemia

Liver Function tests: establish baseline bilirubin, transaminases and
albumin

Blood glucose

Calculate the severity of chronic liver disease if present using Child’s
classification which helps quantify the perioperative risk (see table).

H General perioperative interventions

Fluid balance: ensure adequate hydration to prevent hepatorenal syn-
drome; preoperative diuresis may reduce incidence (administer 5%
dextrose/saline for 12 hours preoperatively +/— loop diuretic at time
of induction). Some report benefits of using low doses of the inotrope
dopamine (causes renal vasodilation), though its use remains largely
unproven.



m Perioperative care

Note: hypoalbuminaemia may lead to fluid retention in jaundice
patients; manage the patient with a urinary catheter and accurately
monitor fluid input/output charts.

Treat hypokalaemia: secondary hyperaldosteronism leads to Na* reten-
tion and K* depletion.

Clotting: decreased vitamin K absorption in cholestatic jaundice leads
to reduced synthesis of factors II, VII, IX, and X, leading to a pro-
longed prothrombin time (PT). Intravenous injection of vitamin K
(5-10 mg) will reverse the clotting deficiency within 1-3 days. If more
urgent correction is required use fresh frozen plasma (FFP) within
1-2 hours of the surgical procedure.

Infection: (1) wound and (2) cholangitis. In general there is a greater risk
of postoperative wound failure and wound infection associated with
jaundice; use prophylactic broad-spectrum antibiotics to avoid risk of
sepsis. Ciprofloxacin 500 mg po to prevent risk of cholangitis.

M Specific perioperative interventions

Relieve jaundice prior to surgery if possible: endoscopic sphinctero-
tomy to relieve CBD obstruction and remove common bile duct stones.
Note: liver failure may be encountered in patients with prolonged CBD
obstruction or with preoperative hepatocellular disease. If jaundice is
severe (>150mmol/]) and if concomitant sepsis evident, a period of
decompression is required prior to surgery, via ERCP and endoscopic
stenting +/— sphincterotomy.

Child’s classification of the severity of chronic liver disease

Category A B C
Bilirubin <35 35-50 >50
Albumin >35 30-35 <30
Ascites None Mild to moderate Severe
Encephalopathy None Mild Moderate
Nutrition* Good Moderate Poor
Risk of surgery Good Fair Poor

*Pugh’s modification replaces nutrition with prothrombin time
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Identify the cause for

Anticipate Jaundice f B
postoperative ®( jaundice
complications ¢
i Routine preoperative preparation ] A 4
1. Prehepatic
. 2. Hepatocellular
° BIeedlng 3. Posthepatic
e Sepsis
e Hepatic/renal 4
dysfunction
® Nutrition Hb clotting profile
Renal function (U&E)
Baseline liver function
Blood glucose
A\ 4
Specific interventions
A 4
Prevent hepatorenal Relieve obstruction If clotting profile
syndrome — ensure Post hepatic jaundice deranged:
adequate hydration +/- secondary to 1.Givel0 mg iv of vitamin K
osmotic diurectic +/- obstruction, ERCP +/- 2.1f urgent surgery
sphincterotomy required, use FFP
preoperatively (especially within 1 hour of
if signs of sepsis) the procedure

Algorithm: perioperative management of the jaundiced patient



Special situations in surgery: patients with
thyroid disease

DANIEL LEFF AND PAUL ZIPRIN

H Predict perioperative complications
such as

1. Related to thyroid diseases

a.

Exacerbation of hyper or hypothyroidism, postoperative thyroid-
itis

. Airway management in patients with goitres or those undergo-

ing thyroid surgery — anticipate difficult intubation and liaise with
anaesthetist

. Thyroid storm (acute thyroid crisis)
. Specific postoperative complications related to thyroid surgery

(see table).

2. Other systems

a.

CVS: tachyarrhythmias, exacerbation of preoperative atrial fibril-
lation, heart failure (thyrotoxic cardiomyopathy)

. Ophthalmic: thyroid eye disease in Graves’ disease such as exoph-

thalmos and ophthalmoplegia

. Preoperative anaemia: normochromic normocytic anaemia in

hyper and hypothyroidism

. Liver disease: pre-existing deranged liver function in hyperthy-

roidism

. Musculoskeletal: pretibial myxoedema, thyroid acropachy
. CNS: delirium, psychosis
. Immune: increased risk of infection.
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H Preoperative management

HISTORY

Relating to both the presenting surgical condition (if not thyroid surgery)

Thyroid diseases

Family history of MEN syndromes in patients with thyroid carcinoma

Drug history (e.g. propanolol, carbimazole, radioiodine '3'T treatment,
thyroxine).

EXAMINATION

General systematic examination

Examination of thyroid gland/goitre/assess for retrosternal expansion

Identify signs of preoperative thyrotoxicosis (restless, tremor, warm
sweaty peripheries, thyroid acropachy;, irregular pulse)

Exclude preoperative infection (may precipitate thyroid storm in hyper-
thyroid patients).

INVESTIGATIONS

Thyroid function tests: (TSH, free T4 and free T3) — exclude preoperative
thyrotoxicosis

Thyroid autoantibody screen: if suspicious of preoperative Graves’
disease

Thyroid US scan: if new onset goitre or localized nodule

Consider isotope scan: to determine extent of retrosternal goitre

FBC: exclude pre-existing anaemia associated with thyroid disease

Bone profile: establish preoperative Ca?>* level in patients undergoing
thyroid surgery

CT scan: to exclude preoperative metastases in patients with thyroid
carcinoma
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Vocal cord check: to exclude pre-existing paresis, especially if there has
been previous thyroid surgery.

H Preoperative management of
thyrotoxicosis

It is vital that patients are euthyroid prior to undergoing surgery. Preop-
erative control of hyperthyroidism is essential to prevent precipitating
acute thyroid crisis. The speed with which restoration to euthyroidism is
required will dictate the treatment choice.

The treatment options include:

1. Symptom control with 3 blockers, e.g. propanolol 40 mg/6 hr po

2. Thyroid suppression with carbimazole 15-40 mg/24 hr po for four
weeks or propylthiouracil

3. Radioiodine ('3'T), repeated until euthyroid

4. A combination of iopanoic acid (500mg bd) and dexamethasone
(1 mg bd) used in conjunction with propylthiouracil and (3 blockers,
with which a rapid correction has been achieved.

H Management of thyroid storm

Rare, severe form of hyperthyroidism. Life threatening condition occur-
ring in patients inadequately controlled before surgery. Dyspnoea,
tachycardia, hyperpyrexia, restlessness, confusion, delirium, vomiting
and diarrhea occur. Examination may reveal goitre and a thyroid bruit.
Liaise with the endocrinologists.

Treatment includes: (1) rehydration, 0.9 % saline 500 mls/4 hr; (2) NG
tube if vomiting; (3) take blood for free T3/T4 and blood cultures;
(4) cooling with tepid sponging; (5) paracetamol 1g; (6) propanolol
40mg/8hr po (maximum iv dose: 1mg over 1 minute, repeated
nine times at >2 minute intervals; (7) start antithyroid medication:
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carbimazole 15-25mg/6hr po; (8) dexamethasone 4mg/6hr po or
hydrocortisone 100 mg/6hr iv; (9) treat any suspected infective cause
with broad spectrum antibiotics.

H Preoperative correction of hypothyroidism

Thyroxine replacement therapy is the mainstay of treatment (start at low
dose 25 pg and increase dose every fortnight to avoid precipitating tach-
yarrhythmias and cardiac failure). The normal long-term dose required
is between 75 and 150 pg. Patients should remain on thyroxine until the
morning of the surgery.

Specific complications of thyroid surgery

Complication

Clinical features/treatment

Bleeding

Airways obstruction

Infection

Thyroid storm

Nerve injury
1. Recurrent laryngeal nerve (RLN)
2. External laryngeal nerve (ELN)

Parathyroid injury/hypocalcaemia
Swallowing difficulties

Failure to control hyperthyroidism

Hypothyroidism

Unsightly scars

Massive bleeding in 1/500 patients, can be
life threatening, may require control in
operating theatre. Haematoma more common

(1) Secondary to bleeding: open the wound to
relieve obstruction. (2) Chondromalacia

Localized infection in 1-2 % of patients. Treat
cellulitis with broad spectrum antibiotics,
drain neck abscesses

See above for treatment

RLN - if unilateral - hoarse voice (temporary
in 4%, permanent in 19%), if bilateral airways
obstruction ELN - affects pitch (opera singers)

Monitor serum calcium postoperatively

Common first few days postoperatively, rarely
persistent

2-4 %, monitor T3/T4/TSH
postoperatively/treated with radioactive
iodine

Especially if total thyroidectomy, check
T3/T4/TSH. Thyroxine replacement

After wound infection, keloidosis, may cause
tethering and affect swallowing




History/examination

= Neck irradiation

= Family history thyroid cancer/MEN*
= Obstructive symptoms

| Thyroid US scan and FNA*

A 4

| Thyroid function tests |

Inadequate

Malignant

Thyroid isotope scan
= Hot nodule - ?adenoma Papillary Follicular
= Cold nodule number = Excision Papillary
Medullary
¢ Multinodular Anaplastic
— = Observe
| Cold nodule - excision u Excision -
(if indicated) Thyroidectomy

*MEN - Multiple endocrine neoplasia
FNA - Fine needle aspiration biopsy

Algorithm: perioperative management of the patient with thyroid disease



Special situations in surgery: steroids
and surgery

DANIEL LEFF AND PAUL ZIPRIN

A number of patients that are attending hospital for elective and emer-
gency surgery will be taking steroids for a number of different medi-
cal reasons including: asthma, inflammatory bowel disease, rheumatoid
arthritis and sarcoidosis.

M Effect of surgery

It is important to remember that there is an increase in ACTH and corti-
sol in response to injury and surgery. In response to minor surgery there
is minimal increase in cortisol secretion (50 mg), and a 2-3 fold increase
following major surgery (75-100 mg).

B Why do patients require additional
steroids?

Patients who are on long-term steroids tend to have a suppressed
hypothalamic — pituitary — adrenal axis (see Figure 1). These patients
are at risk of developing hypoadrenal crisis (circulatory collapse and
shock), if supplementary cortisol is not provided. Not all patients who
are treated with steroids will have this suppression, which depends on
the dose and duration of steroid therapy.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Stress:
- Physical stress
@ - Emotional stress

- Hypoglycaemia
- Cold exposure
Circadian regulation - Pain
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Figure 1

B Which patients require supplementary
steroids?

1. Pituitary — adrenal insufficiency on steroids

2. Pituitary or adrenal surgery

3. Patients on long-term corticosteroids at a dose of more than 10 mg
prednisolone daily (or equivalent)

4. Patients who have received corticosteroids at a dose of more than
10 mg daily, in the last three months

5. Patients taking high dose inhalation corticosteroids (e.g. beclo-
methasone 1.5 mg a day).
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H Useful conversions

Prednisolone 5 mg is equivalent to:

Beclomethasone 750 g
Cortisone acetate 25 mg
Dexamethasone 6 mg
Hydrocortisone 20 mg
Methylprednisolone 4 mg

B How much steroid is needed?

Early regimens used high dose replacement therapy. Small studies have
subsequently suggested that such regimens may actually impair wound
healing, delay recovery and result in postoperative morbidity. The cur-
rent guidelines recommend the use of much smaller doses.

Dose Type of surgery Recommended dose

Patients currently taking steroids
<10 mg Minor/moderate/major  Additional cover not required

>10mg Minor 25 mg hydrocortisone at induction,
resume normal meds postoperation

>10mg Moderate Usual dose of steroid preoperatively,
25 mgq iv of hydrocortisone on
induction, followed by 25 mg iv/8
hourly for 24 hours, then
recommence preoperative dosage

>10mg Major Usual dose of steroid preoperatively,
then 50 mg of iv hydrocortisone at
induction, followed by 50 mg iv/8
hourly for 48-72 hours, then
recommence preoperative dosage

Patients who have stopped taking steroids

>10 mg within Treat as above
three months
of surgery

> three months ~ No additional cover
required
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B Complications associated with steroid
therapy in the perioperative period

. Impaired wound healing

. Increased risk of nosocomial infections

. Addisonian crisis with cardiovascular collapse if under treated

. Impaired glucose tolerance (monitor postoperative blood glucose)
. Increased risk of peptic ulceration (consider use of PPI)

O W N

. Mineralocorticoid effects, i.e. sodium and water retention, potassium
loss and metabolic alkalosis (monitor fluid and electrolyte balance
postoperatively).



Special situations in surgery: surgical
considerations in the pregnant woman

SANJAY PURKAYASTHA

Pregnancy is responsible for many changes in women. With regards to
surgery and surgical diagnoses these can be divided up into the follow-
ing categories:

Anatomy

Physiology
Pharmacokinetics
Anaesthesia

Imaging

Social considerations

H Anatomy

The gravid uterus is responsible for a shift in organs that are mobile and
are usually sitting in the pelvis, e.g. small bowel, sigmoid colon, caecum
and appendix. This leads to a different pattern of pain or symptoma-
tology from pathology arising in such organs. A common example
is the presentation of appendicitis which may present with diffuse
right-sided pain or even right upper quadrant pain late in pregnancy.
Tenderness/guarding is not usually over McBurney’s point once the
uterus is large enough for it not to be in the pelvis.

The gravid uterus later in pregnancy may compress the IVC, or even
the aorta, when the patient is supine, and thereby reduce venous return
and uterine blood flow, respectively. This can be avoided by positioning
patients at an angle on the examination couch/operating table (e.g. with
the use of a foam wedge).

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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H Physiology

CARDIOVASCULAR

Increased: cardiac output, HR, stroke volume, blood volume, coagulable
state

Decreased: colloid oncotic pressure (i.e. increased risk of pulmonary
oedema), SBP and DBP, systemic vascular resistance.

RESPIRATORY

Respiratory alkalosis early in pregnancy with a compensated metabolic
acidosis leads to less buffering capacity

Increased: oxygen consumption, minute ventilation, tidal volume

A large gravid uterus will also splint the diaphragm and lead to further
potential respiratory compromise.

GASTROINTESTINAL

Increased: GORD; gastroparesis, cholestasis, cholelithiasis, haemor-
rhoids
Decreased: bowel motility.

RENAL

Increased: renal blood flow and GFR; risk of UTIs
Decreased: urea and creatinine levels.

HAEMATOLOGY

Always consult local reference values, however in general:

Increased: WCC, ALP, hypercoagulability
Decreased: Hb, Na, K, Ca, creatinine, urea, albumin, bilirubin
Unchanged: platelets, glucose, magnesium.
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B Pharmacokinetics

Many drugs may harm the fetus (especially in the first trimester) and the
national formulary/pharmacist should be consulted if there is any doubt
regarding the safe prescription of any medications during pregnancy.

B Anaesthesia

For general anaesthesia: use aspiration prophylaxis and rapid sequence
induction with cricoid pressure and intubation for women at
>18-20 weeks gestation or any pregnant woman with symptomatic
reflux.

Left uterine displacement is indicated for any pregnant woman
>20 weeks gestation undergoing anaesthesia.

Continuous fetal heart-rate monitoring is recommended intraopera-
tively.

Measures to prevent perioperative thromboembolic events should be
taken.

Consult the anaesthetic team early on and discuss the patient and case
to allow potential problems to be identified early.

Avoid X-rays where possible. Shielding of the fetus if necessary.
The use of ultrasound and MRI should be encouraged as alternatives if
imaging is essential.

Ml Social considerations

It is important to consider making arrangements for the other children
of mothers if involved, and being able to be flexible with management
if necessary, e.g. allowing patients to go home and come back in the
morning if presenting at night (as long as it is clinically safe to do so).
Be understanding about child-care issues and the psychological aspects
of a difficult situation in pregnancy.
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H Non-obstetric surgery during pregnancy

Less than 1% of pregnant women require non-obstetric surgery dur-
ing pregnancy, most commonly: appendicectomy, cholecystectomy and
removal of an adnexal mass.

Laparoscopy is becoming a more popular method of surgery.

Timing and location of surgery is related to morbidity and preterm
labour. First trimester surgery and surgery near the uterus are more
commonly associated with such problems.

A delay in a diagnosis of peritonitis greatly worsens outcomes for the
fetus.

H Laparoscopy during pregnancy

Has the advantages of reduced pain, and hospital stay and immobil-
ity, therefore less analgesia, hospital stay-associated complications and
thromboembolic events. However the major concern to the fetus is
the pneumoperitoneum, therefore a limited pneumoperitoneum (max-
imum of 15 mmHg) should be used along with left-sided displacement
of the uterus from the midline.

Ideally try to avoid elective surgery during pregnancy. Always think of
the possibility of the patient being pregnant prior to surgery and per-
form a pregnancy test. If necessary then try to delay surgery till the
second trimester (third trimester has an increased risk of preterm
labour). Minimize fetal drug exposure and try to utilize local or regional
anaesthesia if possible.

H Trauma/emergency surgery

Always communicate early with the obstetric and neonatal teams
to work together. Remember that you are essentially managing two
patients in one: the mother and fetus, and BOTH need to be moni-
tored if possible. Always assume female patients in emergency situations
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are pregnant until proven otherwise (by pregnancy tests). Follow ATLS
guidelines for the management of a trauma patient.

H Consent for surgery

Should be carried out by a senior, ideally the person who will be car-
rying out the procedure. The risks of the loss of the fetus and preterm
labour should be discussed and the anaesthetic risk should be discussed
by the anaesthetist. The risks of not operating and leaving the poten-
tial for peritonitis should also be discussed so that the patient is fully
informed and understands the importance of performing non-obstetric
surgery if necessary.



Haematological considerations: thrombosis
in surgery

SANJAY PURKAYASTHA AND ABDUL SHLEBAK

H Definitions

m Thrombus: an aggregation of platelets and fibrin with entrapped cells,
mainly erythrocytes, in a blood vessel or a cardiac cavity.

m Thrombosis: the development of thrombi. This may be in the arterial
or venous system.

m Embolus: a detached intravascular solid, liquid or gaseous mass that
is carried by the blood to a site distant from its point of origin, thus
obstructing the flow of blood. Most (99 %) arise from thrombi and are
known as thromboemboli.

m Ischaemia: a period of insufficient blood flow (and therefore oxygen
supply) to an organ or organ system.

m Deep vein thrombosis (DVT): thrombus formation in the deep veins,
usually the deep pelvic system and/or the deep veins of the legs.

.
H Actiology
Circulatory stasis
Virchow's
triad
Endothelial ‘_. Hypercoagulable
injury state

Figure 2 Virchow's triad

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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All three factors are increased during ill health and surgery, therefore
patients are more predisposed to thrombosis.

There are patient factors, e.g. immobility, smoking, OCP (oral contra-
ceptive pill)/HRT, hypercoagulable states (e.g. antithrombin, protein
C and S deficiencies, APC resistance and factor V Leiden), malignancy,
obesity and pregnancy.

There are disease factors, e.g. haematological conditions with a predis-
position to clotting, acute illness causing hypercoagulability such as
severe sepsis.

There are surgical factors, such as the length of surgery, the position
of the patient and the type of surgery, e.g. increased thrombosis in
orthopaedic surgery.

B Where does thrombosis commonly occur?

The deep veins of the leg and pelvis commonly. For the majority of
patients, initial thrombus formation occurs during surgery, but is only
clinically apparent postoperatively.

Thrombosis can also occur in other sites, e.g. within cardiac cham-
bers: commonly this is in the atria in patients with atrial fibrillation,
where a large, dilated chamber that is not contracting synchronously
with the rest of the cardiac structures results in increased turbulent flow.
Prosthetic conduits such as aortic grafts and extra-anatomical bypasses
in vascular patients are also at risk of thrombotic complications.

B Common complications of thrombus
formation

Occlusion of the vessel, conduit, or chamber.

Distal embolization in the lung (pulmonary), brain (resulting in tran-
sient ischaemic attacks or strokes, limbs (causing limb or digital/pedal
ischaemia) are all relatively common clinical occurrences.
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H Common presentations

1. DVT: unilateral sudden onset limb swelling (usually the leg) and pain
in a patient with risk factors for thrombosis.

2. Pulmonary embolus (PE): shortness of breath, haemoptysis, pleuritic
chest pain, collapse.

3. Arterial thrombus: presentation depends on which vessel or conduit
is occluded by thrombus or emboli, but classically, limb or digital
ischaemia, with pain, pallor, pulselessness, cold limb, parasthaesia
and paralysis.

H Treatment

This can be broadly divided into prevention and therapy.

Perioperative prevention involves reducing the risks of the amenable
factors, e.g. cessation of smoking and the OCP, weight reduction, early
mobilization etc.

But also more active medical/surgical management, e.g. the use of
thromboembolic deterrent stockings (TEDS), pneumatic compression
devices during surgery, minimizing the length and trauma of surgery,
and the use of heparin and low molecular weight heparin.

A large polysaccharide molecule (mean molecular weight 15000 Dal-
tons), originally derived from bovine lung or porcine intestine, which
acts as an anticoagulant by activating antithrombin. It therefore acts
on the extrinsic coagulation pathway and can be monitored by measur-
ing the activated partial thromboplastin time (APTT, or its ratio com-
pared to normal, APTR). This used to be given as an intravenous infusion
as thromboprophylaxis to all patients at risk; however, due to its com-
plications of bleeding and adverse reactions such as heparin-induced
thrombosis, and because of the need to closely monitor the func-
tion of the extrinsic system, low molecular weight heparins (LMWHSs)
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have become used more widely for prophylaxis of DVT periopera-
tively. These consist of only short chains of polysaccharide. LMWHs are
defined as heparin salts having an average molecular weight of less than
8000 Da. All of the anticoagulant, pharmacokinetic, and other biologi-
cal differences between unfractionated heparin (UFH) and LMWH can
be explained by the relatively lower binding properties of LMWH. Com-
pared with UFH, LMWHs have reduced ability to inactivate thrombin
because the smaller fragments cannot bind simultaneously to AT and
thrombin. In contrast, because bridging between AT and factor Xa is less
critical for anti-factor Xa activity, the smaller fragments inactivate factor
Xa almost as well as do larger molecules.
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Figure 3 Mechanism of action of heparin

MONITORING IF INTRAVENOUS HEPARIN

IS USED E.G. PREOPERATIVELY FOR A PATIENT
WITH A PROSTHETIC HEART VALVE, RECURRENT
PEs OR STROKES

Prophylactic dosing with intravenous heparin is usually guided by local
protocols which should be sought out by the prescribing practitioner;
however, usually an intravenous dose as a bolus and then an infu-
sion (diluted up in either 5% dextrose or 0.9 % sodium chloride) over
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24 hours. FBC, APTT (or APTR) must be monitored regularly, and the
rate of the infusion changed accordingly in order to keep the APTR at
the desired range. Preoperatively the infusion is generally stopped 2-4
hours prior to surgery. If there is a doubt about the effect of heparin an
APTR should be checked. Generally, if the APTR is <1.5 most surgery
can go ahead. The complications of heparin include bleeding, heparin-
induced thrombocytopaenia and occasionally hyperkalaemia.

If any of these complications or an adverse reaction is suspected, the
infusion should be stopped and haematological advice sought (heparin
overdose can be treated using protamine sulphate).

H Prevention of thrombosis in surgery

Preoperative Stop smoking
Weight reduction
Stop OCP/HRT
TEDS
Heparin/LMWH
Use of IVC filter in severe/recurrent cases

Perioperative Pneumatic compression boots/devices
Reduce operative time and trauma
Patient positioning
Heparin/LMWH
TEDS

Postoperative Early mobilization
TEDS
Heparin/LMWH

Complex or recurrent cases should be discussed with the haematol-
ogy team and the patient should be optimized for surgery prior to the
procedure using a multidisciplinary approach, and the individual must
be warned and counselled about the perioperative risks of thrombotic
complications.

Warfarin acts by inhibiting vitamin K-dependent coagulation factors.
Chemically, it is 3 H (x-acetonylbenzyl)-4-hydroxycoumarin, and there-
fore affects the intrinsic system.
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Some patients are in need of long-term anticoagulation (e.g. those
with atrial fibrillation, extra-anatomical vascular conduits, patients with
prosthetic heart valves, occasionally CABG patients etc.). These patients
need to stop their warfarin at least 48 hours prior to surgery and have
their anticoagulation monitored haematologically with serial INR mea-
surements (surgery can take place once this is <1.5).

However, if there is a severely increased risk of thrombotic complica-
tions subsequent to the cessation of warfarin, e.g. recurrent PEs, pros-
thetic mitral valve etc. then these patients must be admitted when their
warfarin is stopped and started on intravenous heparin (see above). If
in doubt the haematology team and/or the specialty team in question
should be consulted. Postoperatively these patients should have their
anticoagulation started back on their previous dose and be discharged
once the INR is therapeutic again.

Warfarin dosing must be carefully prescribed. For patients that have
never been on warfarin previously one daily dose of 5mg, followed by
5mgand then 10 mg is usually well tolerated. The INR is usually checked
on day two and then 48 hours later.

The patient is discharged to the care of the anticoagulation clinic
when the INR has stabilized in the desired range. Care should be taken
with such a standard regime for patients taking medication such as
NSAIDs, antiepileptics and antibiotics (for a comprehensive list please
see the Appendix in the British National Formulary for interactions, sec-
tion on coumarins).

summary of INR ranges for different conditions

Condition INR range
Above-knee DVT 2-3
Pulmonary embolus 2-3
Recurrent DVT PE 2.5-3.5
Prosthetic aortic valve 2-3
Prosthetic mitral valve 2.5-3.5
Tissue valves 2-3

Atrial fibrillation 2-3
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Warfarin overdose should be treated by stopping the warfarin,
and if the patient is actively bleeding, considering volume replace-
ment, fresh frozen plasma and vitamin K replacement (see section on
bleeding).

H Perioperative management of
thrombotic events

These may be either, commonly, venous or, less commonly, arterial. DVT
and PE are treated by confirming the diagnosis and concurrently using
short-term anticoagulation (with treatment dose LMWH and concur-
rently starting the patient on warfarin). This subcutaneous treatment of
LMWH can be stopped once the INR is therapeutic (usually 2-3). For
above-knee DVTs and PEs this treatment is continued for 3-6 months
with regular anticoagulation clinic follow-up. The cause for the event
must be investigated simultaneously.

Arterial thrombosis, although less common following most surgery,
is more evident following vascular surgery. If this is clinically sus-
pected the patient should be anticoagulated with intravenous UF
heparin while the diagnosis is confirmed using imaging techniques
such as contrast angiography. If an occlusive thrombus is con-
firmed then this can be treated with thrombolysis, angioplasty +/—
stenting or surgical approaches such as endarterectomy or vascular
bypass.

H Antiplatelets and thrombosis in surgery

Antiplatelets such as aspirin and now more commonly clopidogrel are
used to prevent arterial thrombotic events in coronary, cerebral and
peripheral arteries in patients at risk of occlusive arterial disease and
in patients with vascular bypass grafts and prosthetic extra-anatomical
grafts. Such antiplatelets, especially used simultaneously, can cause
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excessive bleeding perioperatively. The risk/benefit ratio of such ther-
apies must be considered preoperatively with discussion between the
specialist teams concerned and if concerns are raised, platelet function
tests can be carried out and perioperative platelet transfusions may be
administered if appropriate.
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SANJAY PURKAYASTHA AND ABDUL SHLEBAK

M Clinical features of bleeding disorders

In general terms bleeding may be caused by a platelet disorder or a clot-
ting disorder. In some instances both elements are implicated (DIC and
liver disease). It is very useful to dissect this based on history and clinical
picture. The following features may help you to decide:

Platelet disorders Coagulation factor disorders
Site of bleeding Skin and mucous Deep in soft tissues
membranes
Petechiae Yes No
Ecchymoses (‘Bruises”) small, Large, deep
superficial
Haemarthrosis/muscle Rare Common
bleeding
Bleeding after cuts and Yes No
scratches
Bleeding after surgery Immediate, usually Delayed (1-2 days) often
or trauma mild severe

H Platelet disorders

Classification: bleeding secondary to altered platelet quantity or quality

1. Quantitative disorders
Increased destruction
Dilutional effect (following massive transfusion)
Decreased production (bone marrow failure and marrow infiltration)
Abnormal distribution (in splenomegaly).
Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay

Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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2. Qualitative disorders (commoner)

Acquired disorders

Drug induced (aspirin, ticlopidine, clopidogrel, GPIIb/IIla inhibi-
tors)

End stage renal failure

Cardiopulmonary bypass

Paraproteinaemic conditions (plasma cell dyscrasias and amyloido-
sis)

Myeloproliferative disorders

Myelodysplastic disease

Inherited disorders (rare).

These conditions require specialist investigations and work-up
should be done in collaboration with a haematologist.

QUANTITATIVE DISORDERS, CAUSES OF
THROMBOCYTOPAENIA

® Immune-mediated

m Idiopathic (Idiopathic thrombocytopaenic pupura, ITP), one of the
commonest haematological conditions

m Drug-induced (heparin-induced thrombocytopaenia is the common-
est; this is associated with paradoxical increased risk of thrombosis
rather than bleeding)

m Collagen vascular disease (e.g. SLE)

m Lymphoproliferative disease including chronic lymphocytic leukae-
mia and lymphoma

m Sarcoidosis

m Non-immune mediated (consumptive)

m Disseminated intravascular coagulation (DIC, associated with coagu-
lopathy)

m Microangiopathic haemolytic anaemia (MAHA) clotting studies are
usually normal or mildly deranged. Examination of blood film shows
abundant red cell fragmentation.
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What are the differentiating features of acute vs. chronic ITP?

Features Acute ITP Chronic ITP

Age Children (2-6 yrs) (Adults 20-40 yrs)
Female:male 1:1 3:1

Prodromal illness Common Rare

Onset of symptoms Abrupt Abrupt-indolent
Platelet count at presentation <20000 <50000

Duration 2-6 weeks Long term
Spontaneous remission Common Uncommon

TREATMENT OF ITP

The need for therapy is based on bleeding symptoms and platelet count.
In general, patients with mucous membrane (mouth, nose, uterine)
bleeding, ‘wet purpura’, may require therapy whereas lack of mucous
membrane bleeding, ‘dry purpura, may not require intervention. This
table is a guide for the indication and the choice of therapeutic modali-
ties in ITP patients.

Platelet count (x10%)  Symptoms Treatment

>50 None None

20-50 No bleeding* None

20-50 Bleeding** Oral steroids (e.g. prednisolone
1mg/kg)
+/— ivimmunoglobulin (1 mg/kg)

<20 No bleeding** Oral steroids

<20 Bleeding** Oral steroids +/— platelets

*inform a senior colleague ** inform senior; request haematology consultation
ITP not responsive to medical therapy may need a splenectomy

H Acquired coagulation disorders

Acquired clotting factor disorders are commoner than inherited con-
ditions. Laboratory investigation may help to diagnose and guide
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clinicians to the appropriate intervention. The following conditions are
common examples:

VITAMIN K DEFICIENCY

Vitamin Kis a fat-soluble vitamin. It plays an essential role in biologically
activating factors II, VII, IX and X in the liver.

Source of vitamin K: green vegetables, synthesized by intestinal flora

Required for synthesis: factors II, VII, IX, X; protein C and S

Causes of deficiency: malnutrition, biliary obstruction, malabsorption,
antibiotic therapy

Treatment: vitamin K +/— fresh frozen plasma.

DISSEMINATED INTRAVASCULAR COAGULATION

This represents a medical emergency; diagnosis and immediate man-
agement is paramount in order to save patient lives. It is associated
with activation of both coagulation and fibrinolytic pathways. Labora-
tory indices include:

Thrombocytopaenia

Deranged clotting with prolonged PT
APTT

Elevated d-dimers

Hypofibrinogenaemia.

The following are common clinical conditions associated with DIC:
sepsis, trauma (head injury, fat embolism and multiple trauma espe-
cially), malignancy, obstetric complications, amniotic fluid embolism,
abruptio placentae, vascular disorders, toxin (e.g. snake venom, drugs),
immunological conditions, severe allergic reaction, transplant rejection,
massive transfusion, acute promyelocytic leukaemia (FAB: M3).

Principles of management of DIC: NB this is an epiphenomenon and
not a disease so:
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1. Treatment of underlying disorder is the most important aspect
2. Supportive therapy:

Platelet transfusion to correct the thrombocytopaenia
Fresh frozen plasma and cryoprecipitate to rectify the coagulopathy
Packed red cell transfusion to improve blood O, carrying capacity.

Other therapy may be helpful but controversial:

Activated protein C concentrate
Coagulation inhibitor concentrates (ATIII)
Anticoagulation with low dose heparin is controversial.

LIVER DISEASE

Several mechanisms may result in failure of haemostasis in liver disease,
including:

. Decreased synthesis of I, VII, IX, X, XI and fibrinogen

. Patients with liver disease are prone to DIC

. Thrombocytopaenia due to hypersplenism

. Dietary vitamin K deficiency (inadequate intake or malabsorption)
. Dysfibrinogenaemia

(o2 B N

. Enhanced fibrinolysis (decreased alpha-2-antiplasmin).

Management of haemostatic defects in liver disease

Treatment for prolonged PT/PTT

Vitamin K 10 mg once daily for 3 days — usually ineffective

Fresh-frozen plasma infusion (12-15 ml/kg, immediate but temporary
effect).

Treatment for low fibrinogen
Cryoprecipitate (10 units per average adult will raise fibrinogen by 1 g/1).

Treatment for DIC (elevated d-dimer, low fibrinogen,
thrombocytopaenia)
Replacement therapy with FFP, cryoprecipitate and platelets.
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H Inherited bleeding disorders

1. Haemophilia A and B
2. Von Willebrand disease
3. Other factor deficiencies

HAEMOPHILIA A AND B (CHRISTMAS DISEASE)

An x-linked recessive disease associated with a bleeding tendency. The
degree of bleeding is related to the severity of the factor deficiency. This
table lists the differences between haemophilia A and B.

Haemophilia A Haemophilia B
Coagulation factor deficient Vil IX
Incidence in males 1in 10000 1in 50000
Severity Related to factor level Related to factor level
<10%-severe - Spontaneous
bleeding

1-5 % - moderate - Bleeding
with mild injury

5-25 % - mild - Bleeding
with surgery or trauma

Complications Soft tissue bleeding Soft tissue bleeding

Haemophilia A and B are clinically indistinguishable
Symptoms: Haemarthrosis (most common). Fixed joints due to recur-
rent bleeding in a target joint. Soft tissue haematomas (e.g. muscle).
Muscle atrophy. Shortened tendons.

Other sites of bleeding: urinary tract, CNS, neck (may be life-
threatening). Prolonged bleeding after surgery or dental extractions.
Skeletal deformity. School absenteeism. Viral illnesses associated with
plasma factor replacement.

Treatment of haemophilia A
Depending on the severity of the condition and the site of bleeding. The
choice of the type of factor also depends on age, previous exposure to
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therapy and virological serology. Most children will be enrolled on a pro-
phylaxis programme early in life to prevent bleeding complications.

Factor VIII (FVIII) concentrate

Recombinant factor VIII: Virus free/no apparent risk; no functional
von Willebrand factor; for children and newly diagnosed patients;
expensive

High purity (monoclonal) FVIII: virucidally treated; no functional von
Willebrand factor (VWF)

Intermediate purity FVIIL: virucidally treated; may contain von Wille-
brand factor.

Dosing guidelines for haemophilia A

Mild bleeding
Target: 30 % dosing 2-3 daily for 1-2 days (15 U/kg)
Haemarthrosis, oropharyngeal or dental, epistaxis, haematuria.

Major bleeding

Target: 80-100 % 2-3 daily for 7-14 days (50 U/kg)
CNS trauma, haemorrhage, lumbar puncture
Neurosurgery and ophthalmic surgery
Retroperitoneal haemorrhage.

GI bleeding

Adjunctive therapy: tranexamic acid

DDAVP (for mild disease only)

Results in increase of FVIII by 2-5 fold

Tachyphylaxis may occur

Tranexamic acid should be used as it will inhibit fibrinolysis
First choice for minor procedures in mild cases of haemophilia.

Treatment of haemophilia B

Factor IX concentrate: recombinant human factor IX and high purity
factor IX

Initial dose: 100 U/kg. Subsequently 50 U/kg every 24 hours.
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VON WILLEBRAND DISEASE

Probably the commonest inherited bleeding tendency affecting around
0.8 % of the population.

Clinical features

von Willebrand factor is an important clotting factor for primary platelet
plug formation; it is synthesized in endothelium and megakaryocytes. It
forms large multimers; functions include:

Carrier of factor VIII (prevents proteolysis of FVIII in the circulation)

Anchors platelets to damaged subendothelium

Inheritance — autosomal dominant

Incidence —1/10 000

Clinical features — mucocutaneous bleeding including easy skin bruis-
ing, epistaxis, menorrhagia, post-dental extraction prolonged bleed-
ing and post-surgical and post-trauma bleeding.

Classification

Type 1 Partial quantitative deficiency
Type 2 Qualitative deficiency

Type 3 Total quantitative deficiency.

Treatment of von Willebrand disease

DDAVP (deamino-8-arginine vasopressin)

Increases plasma VWF levels (2-5 fold) by stimulating secretion from
endothelium

Duration of response is variable

Not generally used in Type 2 disease especially 2B, which is associ-
ated with thrombocytopaenia, as DDAVP may worsen the thrombo-
cytopaenia

Dosage 0.3 pug/kg every 12 hours iv.
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Factor VIll concentrate (intermediate purity): Haemate P is
commonly used in UK
Virally inactivated product.

Cryoprecipitate

Source of fibrinogen, factor VIII and VWF

Not virally inactivated product

Only plasma fraction that consistently contains VWF multimers.



Haematological considerations: haemorrhage
(massive-bleeding protocol)

SANJAY PURKAYASTHA, ABDUL SHLEBAK AND JAMES UPRICHARD

H Definition

Loss of one blood volume (5 L in an adult) within a 24 hr period, or 50 %

blood volume within 3 hours or a rate of loss of 150 ml per minute.
Most frequent cause of death is inadequate replacement of circulating
volume and red cells.

M Principles of management

Most blood banks have a clear-cut policy about managing transfusion in
massive-bleeding patients.

TREAT SHOCK (SEE CHAPTER ON SHOCK)

Insert large bore peripheral cannulae.

Give crystalloid or colloid to achieve an acceptable systolic blood
pressure and prevent tissue hypoxia.

Send blood samples for crossmatch, FBC, coagulation screen and renal
function.

When blood is required immediately it may be necessary to issue Group
O, Rh D negative un-crossmatched red cells if the patient’s blood
group is unknown.

ABO group-specific red cells should be given at the earliest possible
opportunity. (ABO and Rh D grouping can be performed within five
minutes.)

Intraoperative blood salvage may be of great value in reducing require-
ments for allogeneic blood.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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MAINTAIN HAEMOSTASIS

Packed red cells do not contain coagulation factors or platelets, but the
platelet count rarely falls below 50 x 10°/1unless 1.5 blood volumes have
been transfused.

Use platelet concentrates to maintain platelet count > 50 x 109/1.
Use FFP to maintain PT ratio < 1.5 times the control value.
Use cryoprecipitate to maintain fibrinogen concentration at > 1.0 g/dl.

HOMEOSTASIS

Coagulation factors work best at physiological pH and temperature.

Beware of metabolic disturbances such as hypocalcaemia, hyper-
kalaemia and acidosis.

When a fast rate of transfusion is required (>50 ml/kg per hour), a blood
warmer should be used.

Samples to test FBC and coagulation must be monitored frequently;
these may need interpretation by a haematologist.

Supplementary point of care testing may assist in managing massive
haemorrhage. Haemostatic competence can be assessed by throm-
boelastography and platelet function using platelet function analyser
with platelet mapping by defining residual platelet function.



Haematological considerations: blood
products and transfusion

SANJAY PURKAYASTHA AND ABDUL SHLEBAK

H Blood products

PACKED RED CELLS

One unit contains 250-350 ml unless there is cardiorespiratory compro-
mise; most patients can tolerate a haemoglobin concentration of 8 g/dl
comfortably and do not need transfusion.

PLATELET CONCENTRATE

One pool of platelets contains 250-300 ml. A normal adult pool would
be expected to raise the platelet count by 20-40 x 10%/1.

The cause of thrombocytopaenia should be established before
platelets are given. For example platelets are absolutely contraindicated
in thrombotic thrombocytopaenic purpura (TTP) unless the patient is
bleeding or undergoing invasive procedures prior to plasmapheresis.

Many patients remain haemostatically competent with a platelet
count as low as 10 x 10°/1 before suffering haemorrhagic complications.
However, for most surgery the platelet count should be above 50 x 107/1.
In high risk surgery (e.g. brain or eye), aim for above 100 x 10%/],
whereas for epidural analgesia aim for 80 x 109/1.

FFP (FRESH FROZEN PLASMA)

One bag contains 250-300 ml. The usual dose is 12-15 ml/kg.
Indications:

Replace multiple coagulation factor deficiencies (e.g. liver disease, DIC).
To correct coagulopathy associated with massive blood transfusion.
Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Urgent reversal of warfarin overdose-induced bleeding in association
with vitamin K, but only in the absence of prothrombin complex con-
centrate (PCC).

Replacement of single factor deficiencies (e.g. Factor V) in situations
when factor concentrate is unavailable.

CRYOPRECIPITATE

This is now pooled from five donations. One bag contains 100-200 ml.
This contains FVIII, von Willebrand factor and fibrinogen. The usual
dose is two pooled bags. It is used in hypofibrinogenaemia (fibrinogen
<1 g/]) associated with massive blood transfusion, DIC and in unex-
plained bleeding in end-stage renal disease.

PCC (PROTHROMBIN COMPLEX CONCENTRATE)

Contains factors II, IX, X +/— VIL Principally, used for reversal of life-
threatening warfarin overdose-induced haemorrhage.

rvila (RECOMBINANT FACTOR Viia OR ‘NOVOSEVEN’)

Currently used as a ‘last-ditch’ treatment in situations of uncontrolled
haemorrhage. It is also used in patients with FVIII inhibitors and in
CNS bleeding with or without warfarin. Use must be discussed with a
haematologist.

B Pharmacological agents to reduce
blood loss

APROTININ

Anti-fibrinolytic agent. Often used in cardiac surgery pre-sternotomy
(e.g. dose 50000 wunits) and then given as bolus injections
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intraoperatively (e.g. 500000 units hourly). Its use is associated with
reduced bleeding and reduced need for allogeneic red cell transfusion.

TRANEXAMIC ACID

Anti-fibrinolytic agent. Particularly useful in mucosal bleeding such
as dental extraction, primary menorrhagia, bleeding associated with
thrombocytopaenia and in blood loss associated with cardiopulmonary
bypass surgery. It is also used in adjunct with DDAVP in bleeding-
tendency patients (mild haemophilia and von Willebrand disease).
Usual dose 15-25 mg/kg tds orally.

PROTAMINE SULPHATE

Used to reverse overdosage of heparin. (It is of limited benefit in the
presence of low molecular weight heparins.) 1 mg neutralizes 80-100
units of heparin.

H How to avoid errors with transfusions

Most deaths from blood transfusion are due to errors either in the col-
lection or labelling of the sample for blood grouping, or in the laboratory
or at the bedside prior to the administration of transfusion due to failure
in checking patient identity.

In order to minimize these errors, it is imperative that the request form
contains all relevant information on the patient’s identification, location
for transfusion, number and type of blood components, past obstet-
ric and transfusion history, patient’s diagnosis and the reason for the
request. The sample tube must be labelled and signed immediately with
full patient identification details. Pre-labelling is prohibited. The pre-
scription of the blood components should specify the component type,
including any special requirement (e.g. gamma-irradiated), the quantity
given and the duration of transfusion.
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of acute tr reaction

Fever; chills; tachycardia; hyper or hypotension; collapse:; rigors; flushing; urticaria; bone, muscle, chest and/or abdominal
and/or flank pain; shortness of breath; nausea; generally feeling unwell; respiratory distress

]

Stop transfusion immediately and call the doctor
Check temperature, pulse, BP, respiratory rate, pulse oximetry

Check identity of the recipient, the details on the unit of blood and the compatibility form

MILD FEVER

reaction

Observe frequently

Febrile non-haemolytic transfusion

If temp rises less than 1.5 °C,
observations are stable and the patient
is otherwise well give paracetamol 1g
Restart infusion at slower rate

Reaction URTICARIA
involves Mild allergic reaction
mild fever  — Give iv anti-histamine (chlorpheniramine 10 mg)
or Restart infusion at slower rate
urticarial Observe closely
rash only?

SUSPECTED SEVERE REACTION

Discontinue transfusion

Take down unit and giving set

Do not flush residual blood through giving set
Commence iv 0.9 % saline infusion immediately
Inform haematologist

Take blood samples from patient 2 x 6 ml EDTA

Return unit and giving set to blood bank as soon as possible
Fluid balance chart — maintain urine output >100 ml/hr
Consider — chlorpheniramine = hydrocortisone + adrenaline if allergic reaction suspected

To Blood Transfusion
To Blood Transfusion
To Haematology
To Haematology

1x dotted sample
FBC

Coagulation screen
Biochemistry (U&E, LFT) To Chemical Pathology
Blood cultures To Microbiology
Urinalysis (if dipstick + ve then send to Microbiology)

— nebulised salbutamol if bronchospasm present
— broad spectrum antibiotics if bacterial infection suspected
— if urinary output falls <100 mi/hr consult renal team

IN ADDITION CONSIDER:

Fluid overload

STOP INFUSION

Give oxygen and frusemide
and discuss with medical
team

TRALI - Transfusion related
acute lung injury
Dyspnoea, CXR ‘white out’

If acute dyspnoea
Monitor blood gases
Perform CXR

Raised Normal
cvp cvp

STOP TRANSFUSION
GIVE 100 % oxygen

Consider monitoring CVP

Treat as ARDS
Discuss with haematologist
Discuss with ITU

Management algorithm

H Monitoring blood transfusion

Transfusion should occur in areas where patients can be readily

observed by clinical staff.

Patients should be asked to report adverse effects immediately (such
as shivering, rash, flushing, loin pain and shortness of breath). Vital signs
(temperature, pulse and blood pressure) should be monitored before
and after the start of each blood component. They should also be moni-

tored after 15 minutes and then one hourly with each unit.



Haematological considerations: blood products and transfusion u

H Infections acquired from transfusions

Which agents transmit?

Viruses: HBV, HCV, HIV, HTLV, CMYV, EBV, Parvovirus

Parasites: Plasmodium (malaria), Trypanosoma cruzi (sleeping sickness)
Bacteria: Treponema pallidum (syphilis), others causing septicaemia
Others: e.g. prions.

It is mandatory to test all donations for: HBV, HCV, HIV, HTLV and
syphilis. In some donations testing for CMV, Plasmodium, T. cruzi, West
Nile Virus is also performed. There is no readily available test for prions
at present.

H Suspected acute transfusion reaction

If a transfusion reaction is suspected follow the flow chart for further
assessment and management.



Shock

RACHEL MASSEY AND PARASKEVAS PARASKEVA

H Definition

The clinical condition resulting from insufficient blood flow to the tis-
sues to meet demand.

W Classification

1. Hypovolaemic
2. Cardiogenic
3. Obstructive:
m Tamponade
m Tension pneumothorax
m Pulmonary embolism.
4. Distributive:
m Septic
m Anaphylaxis
m Neurogenic.

H Hypovolaemic shock

Secondary to a reduced intravascular volume.
Common causes:

Blood loss: haemorrhage, trauma, aneurysm

Third space fluid sequestration: burns, pancreatitis, peritonitis, bowel
obstruction

Gl losses: vomiting, diarrhoea, enterocutaneous fistulae

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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Renal losses: diabetic ketoacidosis, diabetes insipidus
Skin losses: sweating, burns.

Symptoms and signs

Blood loss 0-15 % 15-30 % 30-40 % >40 %
SBP (mmHg) >110 >100 <90 <90
Respiratory rate 16 16-20 21-26 >26
Capillary refill time N it 0 1t

Urine output N N 1 N
Mental state Anxious Agitated Confused Lethargic

M Cardiogenic shock

Cardiac pump failure.
Diagnosed as the persistence of shock after correction of non-cardiac
factors:

Hypovolaemia
Hypoxia
Acidosis
Arrhythmias.

Commonest cause is myocardial infarction. Other causes include:

m Cardiomyopathy
m Myocardial contusions following trauma
m Infections — myocarditis.

H Obstructive causes of shock

Characterized by the triad of:

Low cardiac output
Tachycardia
Raised jugular venous pressure with peripheral vasoconstriction.
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Causes:

m Cardiac tamponade (Figure 4)
m Tension pneumothorax
m Pulmonary embolus.

Pericardial sac

Blood or fluid

Build up of
fluid or blood in
the pericardial sac
places pressure on
the heart

Figure 4 Cardiac tamponade

Collapsed lung

Two-way valve

Simple pneumothorax

Figure 5 Massive pneumothorax



Shock ﬂ
H Distributive

Definition: occurs when peripheral vascular dilation leads to a fall in

peripheral vascular resistance.
Causes:

Sepsis

Anaphylaxis

Neurogenic

Acute adrenal insufficiency.

H Assessment of the shocked patient

When assessing a patient it is important to find both the underlying
cause and to make an assessment of the degree of shock. Although shock
and hypotension often coexist it is not necessary for the patient to be
hypotensive to make a diagnosis of shock, and it is more important to
assess the patient for evidence of hypoperfusion. Evidence of hypoper-
fusion can be obtained by examining:

m Temperature of the peripheries

m Capillary refill

m Conscious state

m Urine output - a healthy adult should have a urine output of at least
0.5ml kg/hr.

Additional information may be obtained by performing an arterial
blood gas and identifying acidosis (metabolic).

All patients should also have heart rate and blood pressure measured
and ideally central venous pressure monitored formally via a central
venous line.

B Management of the shocked patient

Make an assessment of the patient looking at the parameters discussed
above.
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Airway: a patient’s airway is likely to be patent in shock but may be com-
promised in anaphylactic shock or in a trauma setting in a patient with
a tension pneumothorax and obstructive shock.

m All patients should be initially managed with high-flow oxygen
(151/min) via a reservoir face mask.

Airway adjuncts such as Guedel airways and nasopharyngeal tubes may
be used.

Breathing: marked tachypnoea is a very good indication that a patient
is severely ill, but may not be the result of respiratory failure. Patients
with a tension pneumothorax, tamponade or pulmonary embolus will
obviously have respiratory failure, but a breathless patient with nor-
mal oxygenation indicates a non-respiratory cause such as acidosis or
sepsis.

Circulation: assessment of circulatory status should include both blood
pressure and perhaps more importantly tissue perfusion, which can
be assessed by looking at capillary refill, altered conscious level,
peripheral temperature, oliguria and metabolic acidosis as discussed
above. Due to physiological compensation, hypotension is a late fea-
ture of cardiovascular dysfunction.

At this stage of the assessment all patients should have, if not already
established:

m Intravenous access — via two large bore 12 or 14G cannulae in the
antecubital fossae and blood sent for FBC, urea and electrolytes, clot-
ting and, if indicated from the history, a group and save.

m Urinary catheterization.

m Arterial blood-gas sampling (Figure 6).

Depending on the assessment so far it may also be necessary to insert
a central venous line at this stage. From the above assessment it should
be possible to make a working diagnosis of the underlying cause of the
shock. This may subsequently prove to be incorrect but this should not
alter the immediate emergency management of the patient. The major-
ity of patients who are clinically shocked will require aggressive fluid



Flexor carpi
radialis

Radial artery

Abductor pollicis
longus

Figure 6 Arterial gas sampling

resuscitation. The actual fluid requirement may vary considerably, how-
ever, between types of shock and individual patients, but all patients
should receive an initial fluid challenge, usually 250-500 ml of colloid
as a stat dose over 30 minutes, during which time effect on the blood
pressure or CVP, if any, should be noted.

H In general, response to a fluid
challenge in the different types
of shock can be seen below

Hypovolaemic: dependent on volume lost but fluid challenge produces
a transient increase in BP(CVP) which will only be sustained once the
lost volume is replaced.

Cardiogenic: initial blood pressure (or CVP) may be normal, low or high.
If the underlying cause is myocardial infarction, fluid challenge may
be tolerated badly and lead to a sustained rise in pressure and pul-
monary oedema.

Distributive: due to peripheral vascular dilation, BP (or CVP) may
remain persistently low despite large volume resuscitation. In this
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setting very unwell patients may require vasopressor agents or
inotropes such as noradrenaline to cause vasoconstriction and main-
tain blood pressure before hypovolaemia has been completely cor-
rected.

Obstructive: initial BP (or CVP) especially in tamponade or tension
pneumothorax may be high, and there may be little detectable
response to fluid challenge. In both of these cases it is essential to treat
the underlying cause with insertion of an intercostal drain or by per-

forming pericardiocentesis.

Under filled

CVP (mmHg)

Time (mins)

Fluid challenge

Figure 7 Graph demonstrating under filled, adequately filled and over filled CVP
responses to a fluid challenge



Fluid management

ANDREW HARTLE AND MICHELE HENDRICKS

H Introduction

It is essential to understand how fluids are distributed in the human
body: see Figure 8.
Euvolaemia is important because:

It achieves an adequate cardiac output and circulating volume.
It ensures good organ perfusion.
It allows normal cell homeostasis to occur.

With hypovolaemia, the following are evident:

Hypotension

Vital organ hypoperfusion
Metabolic acidosis
Oliguria.

To avoid the above, fluids must be given early and the patient’s
response to fluids must be monitored.

M Daily fluid requirements

Adults (of approximately 70 kg) require approximately 3000 ml of
fluid/24 hr, which equates to 20-30 ml/kg/24 hr.

Children require fluid (per hour) according to their weight, based on
the 4-2-1 rule:

A 25 kg child requires 4 ml/kg for the first 10 kg, 2 ml/kg for the second
10 kg and 1 ml/kg for the remaining weight, adding up to 65 ml/hr.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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e—————————— TOTAL BODY FLUIDS: 40 LITRES, 60 % TBW ——«——o

EXTRACELLULAR: 15 LITRES, 20 % INTRACELLULAR: 25 LITRES, 20 %

1
1
1

Plasma volume:3 litres, 5% —!-: —Red cell volume: 2 litres

Blood volume: 5 litres

Figure 8 Diagram of fluid distribution in the normal human body

H Fluid requirements in hypovolaemia

Depending on the cause, adults may require as much as 2000 ml of crys-
talloid (e.g. normal saline) or colloid (Gelofusine (succinylated gelatin),
blood) for resuscitation. Colloids remain in the intravascular compart-
ment longer, and may be preferred in trauma and haemorrhage. Chil-
dren need 20 ml/kg crystalloid, or 10 ml/kg blood. Third space loss is
the sequestration of fluid in a pathological compartment which is not in
the ICF or ECF (e.g. in the GI tract during bowel obstruction) and leads
to the patient becoming hypovolaemic.

H Preoperative fluid management

ROUTINE SITUATION

Follow local nil-by-mouth protocols. Electrolyte abnormalities often
include hypokalaemia and hyponatraemia.
Give maintenance fluid and electrolytes to:

m Patients receiving bowel preparation

m Patients who have GI upset (vomiting, diarrhoea, fistulae)
m Patients who have experienced prolonged fasting

m Diabetics (give dextrose, insulin and potassium)
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m Children
m Those using diuretics.

EMERGENCY SITUATION

These patients have:

m Intravascular volume depletion
m Hypotension

m Tachycardia

m Oliguria.

Give them adequate fluid resuscitation, as well as maintenance flu-

ids and electrolytes (0.9 % sodium chloride + 1 mmol/kg potassium
chloride).

H Postoperative fluid management

Sequestration of fluids perioperatively (i.e. third space losses) may lead
to relative hypovolaemia. Replace losses early, e.g. colloid boluses of
500 ml as well as maintenance fluids. Essential monitoring includes tem-
perature, heart rate, blood pressure, respiratory rate, and urine output.
Remember to replace potassium, magnesium and phosphates. These
can all be given via a central intravenous line.

Ideal monitoring includes central venous pressure measurement and
hourly urine output. This allows better assessment of the patient’s
response to fluid management.

M Special circumstances

1. Cardiac and renal disease: fluids are essential, but response must
be monitored by CVP measurement. Check renal function 1-2 times
daily.
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2. Burns: these patients have spectacular fluid loss and sequestration.
Fluid resuscitation must be aggressive. ATLS guidelines suggest 2—
4 ml Ringer’s Lactate/kg/% burn/24 hours (see chapter on burns).
Aim for urine output of 30-50 ml/hr in adults, and 1 ml/kg/hr in
children.

3. Sepsis: these patients are pyrexial, tachycardic, tachypnoeic and
often have a focus of infection. They need aggressive fluid resuscita-
tion in order to maintain a good cardiac output, and vital organ per-
fusion. Give colloid boluses (250-500 ml) as well as electrolytes such
as potassium.

H Daily fluid requirements

An average 70 kg adult also requires 3 | of water intake per day, and with
this approximately 60-70 mmol of potassium and 140 mmol of sodium.

H Types of fluids available on the ward, and
their constituents

1. Crystalloids: substances which form true solutions and pass freely
through semi-permeable membranes:

m 11 normal saline (0.9 % sodium chloride): 1 1 water, 154 mmol Na,
154 mmol Cl = 0] energy.

m 115 % dextrose: 11 water, 50 g dextrose = 837 kJ energy.

m 11dextrose saline (0.18 % sodium chloride, 4 % dextrose): 1 1 water,
30 mmol Na, 30 mmol Cl, 40 g dextrose = 668 k] energy.

m 1 1 Hartmann'’s solution: 1 1 water, 131 mmol Na, 111 mmol Cl,
5 mmol K, 29 mmol HCO3, 2 mmol Ca = 0] energy.

2. Colloids: substances which do not form true solutions and do not
pass through semi-permeable membranes. There are many differ-
ent types of colloid, and all stay in the intravascular compartment for
varying lengths of time, depending on molecular size; e.g. Gelofusine,
Haemaccel (polygeline), hetastarch, albumin, blood.
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m 11 Gelofusine: 154 mmol Na, 125 mmol Cl, 0.4 mmol K, 0.4 mmol
Ca.

m 11Haemaccel: 145 mmol Na, 145 mmol Cl, 5.1 mmol K, 6.25 mmol
Ca.

Typical prescription of the normal daily requirement of fluid (for a
nil-by-mouth patient): 110.9 % sodium chloride + 20 mmol potassium
chloride (KCl) over 8 hours; 115 % dextrose + 20 mmol KCI over 8 hours;
115 % dextrose + 20 mmol KCl over 8 hours. Plus replacement of any
additionallosses e.g. if vomiting, diarrhoea, high stomal output etc. The
most important aspect of assessment for fluid therapy is clinical evalu-
ation, e.g. looking for dry mucous membranes, tachycardia, low urine
output, low CVPB, hypotension etc.



Electrolyte management

ANDREW HARTLE AND MICHELE HENDRICKS

B Why are electrolytes important?

m They maintain cell homeostasis and cell volume, see Figure 9.

m They cause gradients between the inside and the outside of the cell,
allowing ions to move into or out of the cells.

m These movements cause physiological effects such as action-
potential propagation, protein kinase phosphorylation and protein
synthesis.

m These physiological effects give rise to physical changes such as mus-
cle relaxation or contraction, inotropy and bradycardia.

Average adult daily requirements:

Sodium: 2 mmol/kg
Potassium: 1 mmol/kg
Calcium: 0.1-0.2 mmol/kg
Magnesium: 0.1-0.2 mmol/kg
Chloride: 1.5 mmol/kg
Phosphate: 0.2-0.5 mmol/kg.

H Potassium (K): normal range
3.5-5.0 mmol/I

m Most abundant intracellular cation (4ve).

m Essential for maintenance of the cell membrane potential and for
generation of action potentials.
m Depletion often seen pre- and postoperatively.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Figure 9 Schematic of Na-K cell-membrane ion-channel pump involved in regulation of
cell homeostasis and volume

Hypokalaemia: seen with diuretic use, insulin and catecholamine
use, excessive GI tract losses, alkalosis, hyperaldosteronism.

Effects: muscle weakness, arrhythmias (S-T depression, lengthens Q-
T and P-R intervals, T wave inversion), metabolic alkalosis, impaired
renal concentrating ability.

Treatment of hypokalaemia: oral supplements up to 200 mmol/day;,
or intravenous potassium chloride 40 mmol in 1 1, infused over a min-
imum of 1 hour. Monitor ECG if infusing potassium rapidly. Monitor
electrolyte levels in perioperative situation, as derangements are very
common, and need correcting.

Hyperkalaemia: seen with renal failure, adrenocortical insufficiency,
drugs (ACE inhibitors, potassium-sparing diuretics), trauma, crush
syndrome, acidosis, rapid blood transfusion.

Effects of hyperkalaemia: nausea, vomiting, muscle weakness, car-
diac depression (peaked T waves, wide QRS), arrhythmias including VF
and cardiac arrest.
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Treatment of hyperkalaemia: Insulin (Actrapid) 15 units in 50 ml of
50 % dextrose (this drives K into the cell).

Calcium gluconate 10 % (10 ml) acts as an antagonist of K.

Polystyrene sulphonate resins 15 g, 8 hourly. Consider dialysis or
haemofiltration.

H Sodium (Na): normal range
135-145 mmol/I

m Main ECF cation, accounts for a large percentage of the osmotic

action of plasma, thus determines ECF (plasma) volume.
m Plays central function in excitable cells.

Hyponatraemia: caused by water excess (increased intake (polydyp-
sia), intravenous administration of sodium-deficient fluids, TURP syn-
drome, hepatic and cardiac failure, nephrotic syndrome), or reduced
concentration of Na (SIADH, drugs with anti-diuretic effect e.g.
oxytocin).

Features of hyponatraemia: hypovolaemia, dehydration. If Na
< 120 mmol/l, may see convulsions and coma (as water enters
cells).

Treatment of hyponatraemia: treat underlying cause, restrict water,
iv saline to correct plasma levels slowly (by 5-10 mmol/l every day).
Too rapid correction can lead to subdural haemorrhage, central pontine
myelinosis and cardiac failure.

Hypernatraemia: caused by excess Na (Cushing’s syndrome, hyperal-
dosteronism, iatrogenic), water loss (renal loss, insensible loss), GI tract
loss (vomiting, diarrhoea).

Features of hypernatraemia: dehydration, thirst, confusion, coma.

Treatment of hypernatraemia: oral or iv water. Too rapid an infu-
sion can cause cerebral oedema. Aim to reduce plasma Na slowly (by
5-10 mmol/] every day).
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H Calcium (Ca): normal range
2.2-2.6 mmol/I

Mostly found in bone; ionized plasma Ca acts as a second messenger,

involved in various cellular responses to stimuli.
Involved in:

Neuromuscular transmission
Muscle contraction

Cell division

Coagulation

Cardiac inotropy.
Clinical uses:

To treat hypocalcaemia.
As an inotropic agent in cardiac surgery.

Hypercalcaemia: caused by hyperparathyroidism, malignancy, high
bone turnover states e.g. Paget’s disease, vitamin D metabolic disorders,
hyperthyroidism, renal failure, lithium use. Treatment with fluid rehy-
dration, loop diuretics e.g. frusemide (care with K and Mg depletion and
bisphosphonates).

Hypocalcaemia: caused by hypoparathyroidism, e.g. post thyroid/
parathyroid surgery, pancreatitis, chronic renal failure, lack of vitamin
D. Can cause perioral tingling, tetany, Chvostek’s and Trousseau’s sign,
arrhythmias, seizures and laryngeal spasm. Treat cause and give calcium
as ivinfusion +/— orally.

B Magnesium (Mg): normal range
0.75-1.0 mmol/I

Acts as a cell membrane stabilizer. Required for protein synthesis,
including ATP.
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Uses:

As a bronchodilator in severe asthma — given as 2 g intravenous infu-
sion over 20 minutes.

As a membrane stabilizer and vasodilator in pre-eclampsia - given as
stat dose of 4 g, then 1 g/hr.

As an anti-arrhythmic, especially where hypokalaemia is present —
give 8 mmol intravenously over 15 minutes.

As a nutritional supplement in critically-ill patients.

Remember to check Mg levels, as toxic effects are seen above
4-5mmol/l. Reflexes disappear at this level, so monitor them
regularly.



Pain control

MATT JARRETT AND MIKE PLATT

H Introduction

What is pain? ‘An unpleasant sensory or emotional experience, associ-
ated with actual or potential tissue damage or expressed in terms of such
damage’ (definition from: The International Association for the Study of
Pain, 1996).

Acute pain is defined as pain lasting less than 3 months, chronic pain
lasting more than 3 months.

H Steps to good pain control

Pain assessment:

Site

Character

Time course

Radiation

Aggravating factors

Relieving factors

Associated factors (nausea, sweating etc.)

Affective (emotional) setting.

Pain treatment is optimized by following the basic principles: analge-
sia according to individual need, by mouth, by the clock, and by the pain
ladder.

The need for regular assessment of pain scores cannot be overem-
phasized. (For special considerations see below.) Management of co-
morbidity, such as sleep disturbance is important.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Step 3:Severe pain
Strong opiate®
+ non-opiate'

Step 2: Moderate pain
Weak opiate?
+ non-opiate'

Step 1:Mild pain
Non-opiate'

An adjuvant is any drug or technique used to enhance analgesia at any step on the ladder.
They include anxiolytics, anti-convulsants, local anaesthetics, neuroleptics, steroids and
anti-emetics.

1:Non-opiates include paracetamol, aspirin and non-steroidal anti-inflammatory drugs
(NSAID)

2: Mild opiates include codeine, dihydrocodeine and tramadol

3:Strong opiates include diamorphine, fentanyl, morphine and oxycodone.

NB: Patients can move both up and down the analgesic ladder.

Include regular anti-emetics and laxatives as Steps 2 and 3.

Figure 10 Analgesic ladder

B Analgesic pain ladder (after WHO 1986-90)

Introduced by the World Health Organization as an easy, cheap and
effective method of controlling cancer pain. It is effective in approx-
imately 90% of patients. It has been subsequently modified and
extended to include non-cancer patients.

Surgical patients differ from cancer patents in that whatever their
background level of pain, which may be negligible (e.g. talipes) or severe
(e.g. peritonitis), their postoperative pain is often significantly worse

than preoperatively. This gives no time for use of the analgesic lad-
der (see Figure 10), consequently analgesia is often pre-emptively pre-
scribed at Step 3.
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Figure 11 Inadequate analgesia: infrequent, excessive doses of opiate

Unlike cancer pain, post surgical pain usually wanes over a mat-
ter of days. As such, it is important to regularly review analgesic
requirements and reverse down the analgesic ladder, to prevent opiate
narcosis.

B Modes of administration

Regular vs. on request (PRN: pro re nata) prescribing. To achieve a steady
state with the plasma drug concentration in the therapeutic range, phar-
macokinetics dictates a balance between dose size, frequency and drug
clearance. Regular dosing ensures maintenance of therapeutic plasma
levels (see Figures 11 and 12).

Remember the old maxim ‘PRN = Pain Relief? None.’ PRN dosing
should be reserved for patients with minimal discomfort or to top up
plasma levels in addition to a regular regime. Ward practicalities mean
patients on PRN regimes rarely receive adequate analgesia when it is
required.
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Figure 12 Adequate analgesia: correct dose size and schedule

H Polypharmacy

Analgesics targeted against various forms of nociception have a syner-
gistic effect, i.e. (1 + 1 may = 3): this may be avoided by the prescrip-
tion of a simple analgesic, plus an anti-inflammatory, plus an opiate to
affect different parts of the nociceptive pathway, and achieve analge-
sia at lower doses and with fewer side-effects than with fewer drugs at
higher doses (see Figure 10).

1. Enteral - oral/non-oral: sublingual, intranasal, rectal.
2. Parenteral: topical, transcutaneous, subcutaneous, intramuscular,
intravenous, neural blockades (perineural, epidural, intrathecal).

ENTERAL

Oral (po): easily administered, tolerated and preferred by the majority
of patients. Beware impaired swallow/absorption. Drugs may be liquid
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or tablet/capsule, immediate or modified release. Non-oral analgesics
avoid first pass metabolism, and sublingual or intranasal opiates act
rapidly. Rectal (pr) administration avoids problems of gastric stasis and
ileus.

PARENTERAL

Topical (top.)

Local anaesthetic creams used extensively in paediatric and needle-
phobic patients prior to venepuncture. Need to be put on for approxi-
mately 30 minutes to work effectively. NSAID preparations exist, but are
not routinely used in the inpatient environment.

Transcutaneous
Opiate patches provide an effective and simple method of analgesia in
special situations such as chronic pain and palliative care.

Overdose range: sedation, respiratory depression and nausea
predominate.

subcutaneous (sc)

Similar kinetics to intramuscular injection, but less painful. Used in pal-
liative care with continuous infusions, but can be used in any situa-
tion. Placement of a labelled sc cannula avoids repeat needling and is
therefore preferable to im injections. Absorption may be delayed if skin
perfusion is low.

Intramuscular (im)

Traditionally the parenteral route of choice for staff, if not patients.
Nurses in the UK do not have to be iv licensed to administer. Relatively
predictable kinetics, rapid absorption (<20 min). NB: im diclofenac may
cause sterile abscesses — give po or pr if possible.
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Intravenous (iv)

Rapid onset (<5 min), easy to titrate to pain. Used extensively periop-
eratively, especially in the recovery room. Reliable kinetics. Advent of
patient controlled analgesia (PCA) pumps have revolutionized surgical
analgesia: a computer-controlled, syringe driver giving small fixed doses
of iv opiate as demanded by the patient. A lock-out function means
that the patient cannot overdose, and the psychological benefit of giv-
ing the patient control over their pain is enormous. PCAs allow rapid
response to changes in pain levels, and allow pre-emptive analgesia,
e.g. prior to coughing or physiotherapy. Problems can occur after sleep,
when plasma opiate levels drop and the patient experiences a delay in
regaining pain control. Beware patients titrating to nausea rather than
pain: prescribe regular anti-emetics in conjunction.

Neural blockade

Perineural blocks: usually performed perioperatively by anaesthetists
(e.g. brachial plexus block, sciatic nerve block), these can be useful in the
emergency setting. Intercostal nerve blocks for fractured ribs, or femoral
nerve block for fractured femur are particularly useful.

Neuraxial analgesia/anaesthesia: epidural or intrathecal blocks. Cur-
rently almost entirely the preserve of anaesthetists, they allow pro-
found analgesia from the thorax down, enabling abdominal, pelvic
and lower-limb surgery with a light general anaesthetic or minimal
or even no sedation. Postoperative analgesia is often total, and is
regarded as the gold standard. Also used in other fields such as palliative
care.

Epidural drugs (usually a dilute local anaesthetic plus an opiate) are
administered outside the dural sac, diffusing across the sac and cere-
brospinal fluid (CSF) to block pain transmission over a region of the
spinal cord, but often leaving lower regions intact. It is particularly suited
to indwelling catheter techniques. Intrathecal blocks involve the injec-
tion of drugs directly into the CSE Smaller doses can be used, and the
block is often a dense sensorimotor one. Indwelling catheters can be
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inserted. The potential for a serious adverse event with neuraxial block-
ade is relatively high, and care of these patients is a specialized area.

M Special considerations

Most NHS Hospital Trusts in the UK have a Consultant led acute pain
team: if in doubt, discuss the patient with the team.

H Pain scoring

Pain is entirely subjective. To convey this to the clinician, various scor-
ing methods are used, most commonly as a fraction: 0 out of 10 for no
pain, to 10 out of 10 for the worst pain imaginable. A descriptive scale
of mild/moderate/severe is equally valid. Scores should be checked reg-
ularly, noted and acted upon. Anything maintained over 3-4 (>mild) is
unacceptable. Children and adults with reduced capacity are more diffi-
cult to assess, however the Oucher facial scale is commonly used. It con-
sists of photos or line drawings of children’s faces expressing increasing
degrees of pain. These are presented and explained in suitable terms.
The patient then points to the most appropriate picture. Effective anal-
gesia is when a score of <3 is achieved.

H Patient considerations

1. Reduced compliance: postoperatively, mental competency is often
reduced, especially in the elderly or chronically ill. This may make
them unable to take drugs orally, unable to ask for PRN analge-
sia and unable to operate PCAs. Adapt your prescribing accordingly,
and ensure both regular medical and nursing assessment of patient
pain.

2. Gastric emptying: this is reduced by pain, abdominal surgery (ileus)
and opiates. Subsequent distension reduces drug absorption and
causes both nausea and vomiting.
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H Prescribing in opiate-addicted patients

This is often a problem area, due largely to the perceived differences
between the aims of the team and patient. In the acute situation, the
majority of addicts are not looking for a recreational ‘hit’ in hospital, and
are only concerned with avoiding withdrawal and pain. Addicts in treat-
ment are often on stable doses of opiate, and the equipotent dose may
be given by iv or infusion to prevent withdrawal, with a modified PCA
regime being given as well. Untreated addicts are unlikely to know how
much opiate they require to avoid withdrawal, and prescribing in these
cases is best done under expert guidance. A single prescriber may help
limit communication difficulties.

B Affective component of pain

Pain is a multifactorial experience, and rated pain will depend on the
context and meaning of the pain. Pain scores for a laparotomy will dif-
fer wildly between a patient who has undergone an ‘open and shut’
for inoperable cancer, compared to a laparotomy for a curative proce-
dure. Analgesic requirements will be considerably higher in the former
patient, and it is important to adapt accordingly. Early involvement of
specialist support is essential (e.g. palliative care).

H Drug considerations

1. Anticoagulation: it is vital that epidural and spinal blocks are per-
formed in patients with relatively intact coagulation systems. Sim-
ilarly, epidural or spinal catheters should only be removed from
non-anticoagulated patients. The risk is of precipitating an epidural
haematoma. This is a neurosurgical emergency, and will require an
immediate laminectomy to prevent permanent neurological dam-
age. Consequently, heparin should be prescribed in the evening, out-
side of the risk period.
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. Epidurals: Catheters should be removed from patients 2 hours before
the prescribed heparin, to allow clotting to occur. Ideally, the epi-
dural should be stopped in the morning, and only when the patient is
requiring <6 ml/hour of low dose epidural solution (LDE: 0.1 % bupi-
vacaine and 2 pg/ml fentanyl) with minimal motor block. As long as
the pain can be controlled by other means (po or PCA) over the next
4-6 hours, the epidural is suitable for removal 2 hours prior to the
next dose of heparin. If in doubt, ask the pain team.

. Epidurals, spinal blocks and lower limb compartment syndrome:
this is a perennial area of conflict between orthopaedic surgeons
and anaesthetists, the argument being that neuraxial blockade will
mask the pain associated with the development of the syndrome. A
search of the literature shows that the connection is controversial.
Communication between surgeon and anaesthetist remains the best
course.

. Non-steroidal anti-inflammatories: this group of drugs is very use-
ful, but needs careful prescribing. The recent Vioxx(rofecoxib)/COX
2 controversy has further muddied the waters. COX 1 inhibitors,
regardless of route, will cause gastric erosion and compromise renal
blood flow, precipitating renal failure in vulnerable groups. Avoid in
extremes of age, and limit administration to short (3-5 day) courses
with food. Consider a proton pump inhibitor or Hy antagonist. COX 2
inhibitors largely avoid gastric side-effects in the short term, but renal
effects are identical to COX 1 inhibitors and cardiovascular events are
suggested. (A more detailed report can be found in: BMJ 330, 2005,
1366-69.)

. Opiates and epidurals: do not prescribe an opiate if the patient has
an opiate-containing epidural running, or respiratory depression will
occur. Ask the pain team.

. Opiates and renal function: diamorphine and codeine are pro-
drugs, being converted to morphine after administration. Morphine
(the active drug) is metabolized in the liver to pharmacologically
active metabolites, which are then excreted renally. Renal failure
causes a build up of active metabolites, which cause opiate toxicity.
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Consequently, fentanyl and oxycodone (hepatic excretion) are pre-
ferred in renal failure. Help should be sought from the pain team.

H Other useful facts for complete
pain management

Pain acts as a physiological antagonist to opiate-induced respiratory
depression and sedation. Acute reduction in pain will reduce this antag-
onist effect, thereby causing sedation and possibly respiratory depres-
sion. If pain is suddenly reduced (e.g. following local anaesthetic),
reduce the opiate prescription.

All opiates constipate, as does bed rest. Co-prescribe laxatives.

All opiates nauseate. Co-prescribe anti-emetics.

Warfarinized patients and elective surgery: these will need early admis-
sion for conversion to iv heparin at an appropriate APTR prior to
surgery.



Nutrition

DAVID WALKER AND HUW ). W. THOMAS

An appreciation of the nutritional status of the patient is an important
part of inpatient management. A number of factors may be involved,
including poor intake (anorexia associated with illness, chronic illness,
neglect), malabsorption (pancreatitis, inflammatory bowel disease, fol-
lowing bowel resections), and increased requirements (malignancies,
acute illness). A malnourished patient has a significantly impaired
immune system, delayed wound healing and reduced strength that
manifests itself as decreased ventilatory function.

Modern surgical management of surgical patients puts increasing
importance on adequate nutrition. The current areas of intense discus-
sion are when and how nutrition should be administrated, and how
it changes outcome. From the point of view of the junior doctor, it is
important to involve the dietician early on, and ideally this should be
done preoperatively.

H Nutritional requirements

As with fluid requirements, the nutritional status and the require-
ments of the patient will change according to their state of health. The
aim in the surgical patient is to prevent a depletion of protein stores
due to increased catabolism that leads to a negative nitrogen balance.
The average carbohydrate stores are depleted in 24 hours, whereas
protein and fat stores are depleted over the next month. Younger
patients require a higher number of calories per kg than older ones.
However in some patients, e.g. those with severe burns and trauma,

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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the calorie requirements may increase by 100 % above basal resting
requirements.

ADULT DAILY CALORIE REQUIREMENT = 30 kcal/kg/ day,
ADULT DAILY PROTEIN REQUIREMENT = 1 g protein/kg/day.

Since 6.25 g of protein provide 1 g of nitrogen, the average nitrogen
requirement is approximately 12 g/day.

H Subjective global assessment of
nutritional status

This incorporates the following points:

1. Weight history (loss of >10 % body weight suggests significant mal-
nutrition)

2. Dietary intake

3. Gastrointestinal symptoms (including diarrhoea, vomiting and poor
appetite)

4. Functional status (bed bound vs. active)

5. Disease state: active disease will increase metabolic demands on the
body

6. Physical assessment: loss of subcutaneous fat (triceps, chest), mus-
cle wasting (quadriceps, deltoids), ankle oedema, sacral oedema and
ascites.

7. Body mass index = weight/height?.

H Biochemical assessment of
nutritional status

Albumin is an important indicator in the absence of other pathology
that may cause hypoalbuminaemia (liver disease, nephropathy). Albu-
min does however have a 21-day half-life, making it unreliable in the
short term. Albumin < 30 mg/dl suggests malnutrition. Lymphocyte
count may be low. Other more rapid turnover proteins that may be
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used to evaluate nutritional status include transferrin, thyroid binding
pre-albumin and retinol-binding protein.

H Anthropometric measurements

Skin-fold thickness (e.g. triceps, iliac crest), arm circumference, and grip
strength.

Taking these variables into account, the patient can be classified as
well-nourished, moderately malnourished or severely malnourished.
Patients who are nutritionally depleted or at risk of nutritional deple-
tion should be considered for supplemental feeding regimes. The deci-
sion to start nutritional support and the planning of the route of feeding
should be as part of a multidisciplinary decision always involving the
dietician, nurses, the patient and if appropriate the speech and language
therapist.

H Enteral feeding

If the patient can swallow and has a functional gastrointestinal tract, oral
nutritional support is preferable as it results in fewer complications. Also
early enteral nutrition has been advocated to preserve intestinal struc-
ture and the role of the intestine in immune function (the absence of
enteral feeding has been related to villous and cellular atrophy).

ENTERAL FEEDING ROUTES

If the patient cannot swallow he or she will need to be fed through a
fine-bore nasogastric, nasoduodenal, or nasojejunal tube (surgical). If
long-term feeding is required in a patient who is not going to be able to
swallow they should be considered for a gastrostomy. Gastrostomies can
be performed endoscopically (percutaneous endoscopic gastrostomy —
PEQ) or radiologically (radiologically inserted gastrostomy — RIG).
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ENTERAL NUTRITION SUPPORT

This can be in the form of food supplements, liquidized food, or palat-
able enteral diet. If this is not sufficient then an elemental diet can be
given through a fine-bore nasogastric tube that is placed directly into
the stomach or small bowel. These types of feeds can provide approx
8000 kJ of energy with about 70 g of protein in 2-3 litres (e.g. Osmolite).
Types of enteral nutrition include:

1. Polymeric — near normal
These contain intact proteins, starches and long-chain fatty acids;
they are useful in patients who have a functioning stomach and nor-
mal digestive capacity.

2. Disease specific
These are feeds that are tailored to meet the requirements of spe-
cific diseases, e.g. feeds for patients with liver disease are deficient
in branched amino acids, which can exacerbate encephalopathy.

3. Elemental
These are chemically-defined feeds that contain simple amino acids,
oligo and monosaccharides. These require minimal digestion. They
are useful in patients with intestinal fistulae, but are far from
palatable.

INDICATIONS FOR ENTERAL NUTRITION

In practice each patient needs to be considered individually and the
decision to begin enteral feeding requires the advice of dieticians,
speech and language therapy (SALT) nurses and even relatives if there
are difficult issues such as a poor prognosis to be addressed. Indications
include:

. Long-term feeding
. Dysphagia, e.g. stricture, stroke
. Chronic disease, e.g. neoplasia

B W N~

. Malnutrition
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. Sepsis

. Burns

. Major surgery
. Coma/ICU.
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COMPLICATIONS

Malposition or blockage of the tube

. Aspiration pneumonia

. Feeding intolerance

. Diarrhoea

. Vomiting

. Metabolic imbalance (hyperglycaemia)

N o O W N e

. Electrolyte imbalance (hyperosmotic non-ketotic coma).

H Total parenteral nutrition (TPN)

TPN is used if the patient does not have a functioning gastrointestinal
tract. If TPN is unlikely to be needed for more than two weeks then feed
can be given via a large peripheral cannulae. However, if long term feed-
ing is required a central vein (central venous line or a Hickman line) will
need to be used.

INDICATIONS FOR TPN

. Unable to swallow, e.g. oesophageal tumour
. Burns, where upper GI tract is severely burnt
. Prolonged obstruction, high output fistula

. Prolonged ileus

. Short bowel syndrome

. Severe Crohn'’s disease

. Severe sepsis

. Severe malnutrition

© 0 N O ke W N

. Severe pancreatitis.
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TPN COMPOSITION

While the exact composition of TPN should be guided by dietician
guidelines most formulations contain a varying amount of carbohy-
drate, amino acids, lipid emulsions, vitamins, trace elements (Zn, Cu,
Cr, Mn, Se) and electrolytes.

PATIENT MONITORING WITH TPN

This includes qds vital signs measurement and BM testing, strict fluid
balance, weight measurement every two days. The frequency of bio-
chemical tests is as follows:

1. Daily: FBC, U&E, BM
2. Weekly: LFTs, Ca, POy, albumin, trace elements
3. Fortnightly: vitamin By, Zn, Mg, Se, Cu, Fe, transferrin

H TPN complications

These can be thought of as complications of the feed itself, and those
related to the insertion and presence of a central line:

1. Line insertion — pneumothorax, haemorrhage, cardiac tamponade

2. Line in situ - vein thrombosis, infection, sepsis

3. Feed (metabolic) complications — hyper/hypoglycaemia, abnormal
LFT, electrolyte imbalance, mineral overload, vitamin and mineral
deficiencies.

Meticulous attention should be paid to ensuring an aseptic technique
during line handling as infections are common and can be fatal.

REFEEDING SYNDROME

Once the need for enteral/parenteral nutrition has been established,
a baseline biochemical assessment must take place before feeding is
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commenced, and monitoring should continue during the period of

nutritional support in order to reduce the risk of ‘refeeding syndrome’.

This is a serious metabolic consequence of malnourished patients who

undergo refeeding. It can result in severe and rapid reduction in potas-

sium, calcium, phosphate and magnesium, leading to cardiac, renal and

gastrointestinal abnormalities. Patients who are at risk of refeeding syn-

drome include chronic alcoholics, patients without nutrition for >7 days

and oncology patients receiving chemotherapy. In these patients

thiamine 200 mg bd should be prescribed prior to feeding.

Route Indications Possible contraindications
Nasogastric (NG) - Unsafe swallow - Obstruction of oropharynx or
- Those patients requiring oesophagus preventing
extra nutrition to passage of tube
supplemental oral intake - gastric outlet obstruction
- For short term use - delayed gastric emptying
(<21 days)
Gastrostomy - Patients requiring - Oesophageal /gastric
- percutaneous nutritional support for obstruction
endoscopic >21 days, e.g. trauma - Gastric outlet obstruction
gastrostomy patients, head injury, risk - Large ascites
(PEG) of lung aspiration - Unable to pass endoscope
Gastrostomy - - Unable to pass endoscope - Oesophageal /gastric
radiologically to inert PEG obstruction
guided (RIG) - Gastric outlet obstruction
- Large ascites
Nasojejunal - Patients at risk of gastric - Inability to pass NJ tube due
feeding tube aspiration to oesophageal /gastric
- Acute pancreatitis obstruction
- Intractable vomiting
Needle catheter - Upper Gl surgery (e.g. - Non-functioning gut post
jejunostomy Gastrectomy) where surgery
patients likely to require
nutritional support
- Long-term feeding into
the jejunum
Intravenous - Mechanical obstruction - Poor venous access

(TPN)

- Non-functioning gut
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Potential problems of enteral feeding

Problem Action
Blocked NG, N) or PEG tube - Flush the tube with 10 ml warm water (use 20 ml
syringe)
- Now try 10 ml fizzy fluid e.g. soda water. Leave for at
least 30 min

- Now try 10 ml pineapple juice

- If all unsuccessful consider tube replacement

(Note: a common cause of a blocked tube is putting
crushed tablets down it. Always use liquid preparations
if possible)

Vomiting, gastric distension - Stop feed. Start slowly and gradually build up rate.
- Consider prokinetics, e.g. domperidone, erythromycin

Diarrhoea - Review medication
- Send stool sample for Clostridium difficile
- Consider loperamide if no infection
- Review infusion rate and feed content




Antibiotic prescribing in surgery

SANJAY PURKAYASTHA

This encompasses both prophylactic and treatment regimes for elective
and acute cases. Local policies may vary and communication between
the surgical and microbiology team is essential.

H Important principles to remember

. Are you prescribing for prophylaxis or treatment?
. What is the duration of therapy planned?
. Is the infection being treated bacterial?

AW N =

Have the necessary specimens been taken prior to starting antibi-
otics?

. Is empirical treatment necessary?

. Can oral antibiotics be used, or will parenteral therapy be needed?

. How will the effectiveness of the antibiotic therapy be monitored?

. Are you sure that the patient does not have antibiotic allergies?

© o0 N O G

. Is surgical treatment needed with antibiotic therapy? for example
incision and drainage.

How to choose the right antibiotic: think of patient factors and
likely causative organism. Patient factors: how unwell is the patient;
co-morbidities e.g. diabetes, renal impairment, immunocompromised,
hepatic impairment etc.) Likely causative organisms: see the table for
common surgical infections in surgical patients and antibiotics to
use.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Surgical infection Common organisms Therapy

Peritonitis Gram negatives and Cephalosporin + metronidazole
anaerobes

Biliary tract infection  Gram negatives and Cephalosporin + metronidazole or
anaerobes ciprofloxacin

Urinary tract Gram negatives and Trimethoprim or cephalosporin or
anaerobes co-amoxyclav* or ciprofloxacin

Osteomyelitis/septic ~ Gram positives Flucloxacillin* or clindamycin or

arthritis vancomycin*

Cellulitis Gram positives Benzylpenicillin* + flucloxacillin*

Hospital-acquired Gram positive or gram  1st line: co-amoxiclav

pneumonia negative 2nd line: cefuroxime

If poor response after 48 hours:
ciproflaxacin

* Care with potential penicillin allergy

Usual intravenous doses of the common treatment antibiotics given to
surgical patients: cefuroxime 1.5 g tds; metronidazole 500 mg tds; co-
amoxiclav 1.2 g tds; ciprofloxacin 400 mg bd; benzylpenicillin 1.2 g qds;
flucloxacillin 1 g qds.

Guide for length of antibiotic courses:

Cellulitis: 7-10 days

Gram negative sepsis without focus: 10 days

Lower urinary tract infection: 3-5 days; upper urinary tract infection:
7-10 days

Pneumonia: 10 days; infective exacerbation of COPD: 7 days.

B When should intravenous prescriptions be
converted to oral?

It is best to use the oral route whenever possible and the follow-
ing drugs are all very well absorbed enterally and have good cellular
penetration: ciprofloxacin, clarithromycin, clindamycin, metronidazole
and rifampicin. Therefore there is no advantage to prescribing these
parenterally unless gut absorption is affected, e.g. bowel obstruction.
The majority of the drugs listed above are considerably more expen-
sive in their intravenous forms. However if intravenous antibiotics are
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prescribed, after 72 hours consider changing to oral regimes if all of the
following criteria are met:

Oral fluids are tolerated; there are no potential problems with gut
absorption; high tissue concentrations of antibiotics are not needed (e.g.
endocarditis, osteomyelitis, Staphylococcus aureus bacteraemia, etc.);
pyrexia has been <30 °C for >48 hours; WCC and other inflammatory
markers are returning to normal; there is no unexplained tachycardia;
the patient is not immunocompromised.

Which antibiotics to use when switching from intravenous to oral

Intravenous Oral

Ciprofloxacin, gentamicin Ciproflaxacin

Cefuroxime (for peritoneal infections) Cefalexin

Cefuroxime (for pneumonia) Co-amoxiclav or moxifloxacin

H Prophylactic antibiotics in surgery

Prevention of gas gangrene for contaminated limb amputations: ben-
zylpenicillin 300-600 mg qds for five days or, if penicillin allergic,
500 mg metronidazole tds for five days.

Prevention of infection during gastrointestinal procedures: intra-
venous single dose of cephalosporin + metronidozole, co-amoxiclav
=+ gentamicin.

Prevention of infection in orthopaedic surgery: especially for joint
replacement surgery, single dose of intravenous cefuroxime or flu-
cloxacillin. If penicillin allergic then use vancomycin.

Prevention of infection in urological procedures: transrectal prostate
biopsy: single dose of intravenous cefuroxime and metronidazole;
TURP: single dose of oral ciprofloxacin or intravenous gentamicin or
cefuroxime.

H Prevention of endocarditis in patients
with prosthetic heart valves

For patients undergoing gastrointestinal procedures and genito-
urinary procedures: amoxicillin 1g intravenously and gentamicin
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120 mg intravenously on induction and then oral amoxicillin 500 mg
six hours later (NB if urine is infected, prophylaxis should cover infec-
tive organism).

Urinary catheterization: antibiotic cover needed if UTI suspected — use
single dose of intravenous prophylaxis that will cover urinary infec-
tions, e.g. cefuroxime, gentamicin.

H Patients with orthopaedic implants

Patients that have prosthetic joints do not need any special prophylactic
measures if they are having any of the procedures described above.

B Special infections in surgery

All of the following should be treated in conjunction following commu-
nication with the microbiology team in the local NHS Trust.

1. MRSA: treat with vancomycin. Initial dosage depends on renal func-
tion, so this and creatinine clearance must be checked first:

Creatinine clearance (ml/min)

= [A x (140 — age) x weight in kg]/serum creatinine in umol/l,

where A = 1.23 for men and 1.04 for women. The above formula may
change for obese patients, for whom it is advisable to contact the
ward pharmacist.

Vancomycin is administered as a slow intravenous infusion for
MRSA sepsis, combined with 0.9% sodium chloride or 5% dex-
trose. Maximum concentrations are 5mg/ml (500 mg/100ml or
1g/250 ml). Vancomycin level must be monitored using trough lev-
els which should be taken immediately prior to the next dose. Trough
levels should be 5-10 mg/l. Levels should be monitored every three
days if renal function is normal or daily if this is abnormal. Renal
function should be monitored three times a week at least. Teicoplanin
is another option.
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2. Clostridium difficile colitis: although this usually responds well to
treatment with oral metronidazole or vancomycin, approximately
15 to 20 % of patients will experience re-appearance of diarrhoea and
other symptoms weeks or even months after initial therapy has been
discontinued. The usual therapy for relapse is to repeat the 10 to
14 day course of either metronidazole or vancomycin and this is suc-
cessful in most patients.



Critical care: the critically-ill patient, decision
making and judgement

PARASKEVAS PARASKEVA AND RICHARD LEONARD

H Objectives

1. Identify signs of impending critical illness

2. Understanding and managing critical illness early on ICU
3. Appreciate limitations of intensive care.

Advice on critically ill patients must be provided at a senior level.
Trainees should never take it upon themselves to manage the sickest
patients in the hospital without asking their consultant for support.
Events proceed much more quickly in ICU than elsewhere.

Intensive Care is an expensive and limited resource, and should only
be offered to those who need it and will benefit from it. It is often
said that it is not reasonable to refuse admission to ICU simply on
the grounds of advanced age, and that old people have been shown to
respond to intensive care just as well as younger ones with similar dis-
orders. While this is true, death cannot be postponed indefinitely, and
the humane and reasonable use of Intensive Care over the age of 80
requires particular care in patient selection. Regardless of age, when the
appropriateness of ICU admission is in question, an assessing inten-
sivist needs the following information:

m Current diagnosis
m Its prognosis

m Co-morbidities
m Functional status.

The last of these is often the decisive factor, and the personal history,
such as exercise tolerance, whether patients can get out of the home and

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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how, whether they manage to shop and do their own housework, and
so on.

Clearly such judgements regarding the possible withholding of life-
sustaining treatment can be difficult; they must be made at a senior
level, wherever possible involving the patient. If the patient is not com-
petent, the role of the next of kin is to represent the likely wishes of the
patient regarding treatment. However, it is inhumane and morally irre-
sponsible to leave such decisions to the relatives alone. The recent fash-
ion for seeking written agreement from the next of kin before making
an order not to attempt resuscitation often leaves families feeling that
they bear ultimate responsibility for their relative’s death. However in
tune this may be with current ideological imperatives, such an outcome
is a gross dereliction of care. Discussions should be couched in terms
of ‘working together to decide what the patient would want us to do’,
not of ‘asking consent to withdraw or withhold treatment’. Dealing expli-
citly with death can be painful and difficult, but should not be avoided
until it is too late; patients and their families are sometimes surprisingly
grateful for the chance to discuss these issues openly. On the other hand,
intensivists often receive requests for manifestly inappropriate admis-
sion to ICU, justified by the words ‘The family wants everything done.’
Such requests represent failures of communication during the decision-
making process outlined above. The result is that the intensivist takes
on a responsibility for communication which should lie with the refer-
ring specialist. Sadly, this phenomenon seems likely to become more
common.

It has been shown that some patients are admitted to ICU too late
in the course of their disease. Earlier treatment might improve out-
come and perhaps even avoid ICU admission altogether. For this to hap-
pen, it is necessary to detect deterioration early and then provide staff
capable of intervening effectively. The concept of a medical emergency
team, called in response to defined physiological criteria, has been sug-
gested as a solution. While this is theoretically attractive, outcome ben-
efits have yet to be demonstrated. It is possible that such systems are
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simply unable to detect deterioration soon enough to affect the course
of the disease.

Successful management of the critically-ill patient requires that two
processes occur simultaneously:

1. Resuscitation from the pathophysiological derangement
2. Diagnosis and specific treatment of the underlying disease.

Either of these alone is doomed to failure. For example, appropri-
ate surgical management of faecal peritonitis is futile without resus-
citation from the profound septic shock that may accompany it. On
the other hand, a ruptured abdominal aortic aneurysm requires rapid
surgery, not merely adequate volume replacement. Unfortunately, the
resuscitative skills of anaesthetists are not always accompanied by a
clear understanding of the need for specific diagnosis and treatment,
while physicians and surgeons are often deficient at identifying and cor-
recting severely abnormal physiology.

The rest of these chapters on critical care will concentrate on the phys-
iology of critical illness and how to correct it. The focus will be primar-
ily on the pre-ICU management rather than on the technical details of
mechanical life support. While each vital system is considered in turn, in
reality they must be dealt with simultaneously. In order to provide use-
ful practical guidance, safe threshold limits are given for physiological
values. Naturally there will be some patients for whom the limits chosen
are too permissive or too stringent. However, trainees who ignore these
limits without seeking senior advice are asking for trouble, and will find
it sooner rather than later.

H Key points

1. Intensive Care requires careful coordination among many specialties
and disciplines.

2. Do not advise on critically-ill patients without seeking senior
support.
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. Respond quickly to requests for assistance in ICU.

4. Intensive Care is a valuable and limited resource and is not simply

a final common pathway to the morgue or a means of reassuring
patients’ relatives.

. When referring to Intensive Care, be ready with the following
information:

m Current problem and reason for referral

m Prognosis of present condition

m Co-morbidities

m Functional status.

. Critically-ill patients need simultaneous resuscitation, diagnosis and
specific treatment.

. Communication with the patient, relatives, nursing, and other medi-
cal staff is crucial to managing these patients optimally.



Critical care: cardiovascular physiology
and support

PARASKEVAS PARASKEVA AND RICHARD LEONARD

B Cardiovascular pathophysiology

The function of the circulation is to transport oxygen and nutrients to
the tissues and to remove metabolic waste products. For this to happen,
there must be:

m Enough oxygen in the blood
m Enough blood flowing (cardiac output)
m Enough blood pressure to let tissues regulate their own perfusion.

The oxygen content of the blood is determined by haemoglobin
concentration and saturation.

H Blood pressure

This is determined by the equation BP = CO x TPR.

(BP = blood pressure, CO = cardiac output, TPR = total peripheral
resistance.)

Thus hypotension can be due either to low cardiac output or to
inappropriate vasodilation. Treatment usually requires correction of the
abnormal variable.

M Cardiac output

Cardiac output is determined by the following:

1. Rate: too high a heart rate prevents adequate filling of the ventricle
and reduces preload and cardiac output. Bradycardia reduces cardiac
output as ejection simply does not happen often enough.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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2. Rhythm: loss of atrial contraction in junctional rhythms or atrial
fibrillation also reduces preload and hence cardiac output by up to
30 %.

3. Preload: Starling’s law states that the force of contraction of a car-
diac muscle fibre is proportional to its initial length. The fibre length
is determined by the ventricular volume. However volumes are dif-
ficult to measure clinically, and the simplest substitute is the cen-
tral venous pressure (CVP). The relationship between pressure and
volume is not linear and is described by the ventricular compliance,
which varies both between individuals and within each individual
over time. Because of this and the shape of the ventricular compli-
ance curve, it is often not possible to determine the true preload or
volume status from a single measurement of the central venous pres-
sure. We get far more information about volume status from the CVP
by observing, first, the trend over time and, second, the response to a
fluid challenge (see figure 7 in the chapter on Shock).

Give 250 ml colloid over 10 minutes. The response indicates the
volume status:
m CVP rises by more than 7 mmHg hypervolaemic
m CVP settles to within 3 mmHg of original value  euvolaemic
m CVPrises by less than 3 mmHg hypovolaemic.

4. Contractility is defined as the intrinsic ability of the myocardium to
contract, independent of loading conditions. It is impossible to mea-
sure directly even under laboratory conditions, and must be inferred
clinically from the CVB blood pressure and assessments or measure-
ments of the cardiac output. If preload is adequate and blood pres-
sure remains low, with evidence of a low cardiac output, contractility
is usually impaired.

5. Afterload: cardiac output is inversely related to the afterload, which
may be defined either as the aortic input impedance or as the sys-
tolic ventricular wall tension. Afterload is reduced by the following
manoeuvres:

m Vasodilation (including re-warming of hypothermic patients)
m Positive intra-thoracic pressure
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m Intra-aortic balloon counter pulsation.
Manipulation of afterload in cardiogenic shock is complex and
difficult, and is outside the scope of this introduction.

It is not often necessary to measure cardiac output in clinical situ-
ations. There has recently been much debate about a possible associ-
ation between the use of pulmonary artery catheters to measure cardiac
output and an apparent increase in mortality. The quality of both evi-
dence and debate is low. However, partly in response to this controversy,
less invasive methods of monitoring cardiac output are gaining in pop-
ularity. For some reason the British seem excessively interested in such
devices, to the exclusion of proper understanding of the diseases being
treated.

Inadequate tissue perfusion produces the signs of shock listed below
(See chapter on Shock). As can be seen the disorder involves several sys-
tems. Patients with these signs are critically ill and are liable to rapid
decompensation. They need urgent resuscitation.

Signs of inadequate tissue perfusion:

. Hypotension (BP < 90 mmHg)
. Tachypnoea

1
2
3. Oliguria
4. Abnormal mentation
5

. Slow capillary refill (not in early sepsis).

H Hypotension

In the non-pregnant adult, a systolic blood pressure of less than
90 mmHg represents dangerous hypotension and requires immedi-
ate action. While there may be patients for whom a slightly lower BP
is acceptable (for instance the rule does not necessarily apply under
anaesthesia), inexperienced trainees should not take such a decision
alone. Conversely, if a patient has a systolic BP of 100 mmHg, but shows
all the other signs of inadequate tissue perfusion, they should be treated
with the same urgency as a shocked hypotensive patient.
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MANAGEMENT OF HYPOTENSION

Check for airway, breathing and circulation

Check the BP yourself

Give high flow oxygen

Check for signs of shock

Establish large bore venous access (14G or 16G) and draw blood for:

Investigations: FBP, coagulation studies, U&E, amylase, cardiac
enzymes, arterial blood gases, chest X-ray/ECG

Quickly examine for signs of pulmonary oedema. If a hypotensive
patient has pulmonary oedema, he or she is desperately ill and needs
expert assistance from the ICU immediately. If there is no pulmonary
oedema it is safe to give fluid

Give 500 ml of any fluid except 5 % dextrose, and repeat as necessary

Take a history, examine the patient, make a diagnosis and give specific
treatment.

If there is no response after between 1000 and 2000 ml fluid, insert a
central venous catheter and titrate filling using serial fluid challenges
as described above.

If hypotension persists despite adequate filling, vasoactive drugs are
needed.

Inotropes (adrenaline) if cardiac output is low or uncertain.

Vasoconstrictors (noradrenaline) if cardiac output is high.

It is sometimes necessary to measure cardiac output directly in order
to make this distinction.

H Goals of resuscitation

m Mean BP > 70 mmHg

m Resolving tachycardia

m Improved peripheral perfusion

m Urine output improved above at least 0.5 and preferably 1 ml/kg/hour
m Resolving acidosis and falling lactate.
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H Key summary points

1. Systolic BP < 90 mmHg requires urgent treatment.

2. Hypotension is due to either reduced cardiac output or pathological
vasodilation.

3. In the absence of clinically obvious pulmonary oedema, it is safe to
give fluid.

4. The response of the CVP to a fluid challenge indicates volume status.

5. Cardiac output is determined by contractility, rate and rhythm, after-
load, and preload.
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SERENE SHASHAA AND RICHARD LEONARD

The function of the respiratory system is to transport oxygen to the blood
and remove carbon dioxide from it. Success requires an adequate vol-
ume of gas to ventilate the alveoli and close matching of the degree of
ventilation and perfusion of each lung unit. Failure results in hypox-
aemia, hypercarbia or both.

Hypercarbia is caused by a reduction in alveolar minute ventilation,
due to:

m Decreased minute ventilation (respiratory rate or tidal volume) such
as in drug overdose and neuromuscular disorders

m Increased dead space ventilation (e.g. rapid shallow breathing,
COPD)

m Increased physiological dead space ventilation

m Increased CO: production (e.g. sepsis, fever, seizure).

All of these can be corrected or compensated by an increase in the
respiratory rate.
Hypoxaemia may be caused by:

Hypoventilation: if the rate at which fresh inspiratory gas is presented
to the alveoli falls but oxygen consumption remains the same, the par-
tial pressure of oxygen within the alveoli falls. The oxygen tension within
the pulmonary capillary and systemic arteries (PaO;) is reduced. Post-
operative surgical patients are vulnerable to hypoxaemia due to pain
from upper abdominal incisions and opioid analgesia causing respira-
tory suppression. Hypoxaemia from hypoventilation can be corrected
by:

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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m Increasing the respiratory rate, either pharmacologically or mechani-
cally
m Increasing the inspired FiO, (oxygen fraction).

Shunting: true anatomical shunting cannot be corrected by an
increased FiO2, because by definition no gas exchange occurs. Phys-
iological shunting caused by imperfect V/Q matching can be par-
tially corrected by increasing the FiO,. Postoperative surgical patients
are vulnerable to shunting due to basal atelectasis, ARDS, pulmonary
oedema, and chest infection. Techniques available to reduce shunt
involve raising the mean airway pressure in order to recruit collapsed
lung units. Management includes:

m Oxygen
m Continuous positive airway pressure (CPAP)
m Mechanical ventilation (invasive or non-invasive).

[Note: chronic obstructive pulmonary disease (COPD) patients — as
with all patients, hypoxaemia is a far more dangerous and rapidly
lethal state than hypercarbia. Although hypoxic COPD patients do
experience an increase in arterial carbon dioxide tension (due to
a suppression of their respiratory drive) when given oxygen, it is
extremely important to give them oxygen to treat the hypoxia. The
increase in arterial carbon dioxide tension (P,CO>) rarely causes prob-
lems so long as oxygen therapy is controlled to ensure safe but not
excessive oxygen saturations (say 90-92 %). If hypercarbia does occur,
and is causing problems, the treatment is to ventilate the patient, not to
add hypoxaemia to their difficulties.]

Other causes include:

Ventilation/perfusion mismatch (e.g. pulmonary embolus)
Diffusion impairment (e.g. interstitial lung disease)

Low cardiac output

Anaemia.

Types of ventilation can be divided into:

m [nvasive: requires an artificial airway, e.g. endotracheal intubation.
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m Non-invasive: via nasal or full-face mask. Includes CPAP and BiPAP
(see below). The need for emergent intubation is an absolute con-
traindication to non-invasive ventilation.

H 1. Oxygen therapy

This can be delivered through the following devices:

m Nasal prongs delivering 2-4 1/min O,
m Hudson masks delivering up to 15 1/min O;.

[Note: nasal prongs and Hudson masks deliver a known flow of oxy-
gen, but the FiO; is determined by amount of air entrained by the patient
during inspiration. This in turn is determined by the peak inspiratory
flow rate, which of course varies.]

m Venturi masks delivering 24-60 % O5.

[Note: Venturi devices use Bernoulli’s principle in order to deliver a
high enough flow of known FiO, to exceed the patient’s peak inspiratory
flow rate, thus avoiding entrainment of further air.]

In surgical patients, oxygen therapy is always prescribed in the early
postoperative period to treat hypoxaemia from the causes mentioned.
These patients are known to continue to experience episodic nocturnal
hypoxaemia for at least three days after surgery, which is also a period
that coincides with a high risk for perioperative myocardial infarction.
Anaesthetists commonly prescribe oxygen for three days after surgery in
patients who are at particular risk of this dangerous complication and it
is important for surgical teams to ensure that this takes place.

H 2. Continuous positive airway
pressure (CPAP)

This represents the next level of respiratory support from oxygen sup-

plementation. A tight-fitting mask connected to either a large reservoir
or high gas flow permits an FiO, of up to 1.0, while at the same time a
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positive pressure is applied continuously to the patient’s upper airway.
This positive pressure recruits alveoli which are collapsed due to lung
disease, and results in:

m Reduced shunting and therefore increased PaO,
m Increased lung volume and therefore (usually) improved pulmonary
compliance and reduced work of breathing.

CPAP is not usually recommended in patients with hypoxaemic res-
piratory failure, unless in the setting of CHF exacerbation. In this case
the patient should be closely monitored in an ICU setting for clinical
improvement. If in 2-3 hours the patient is not better, one should pur-
sue immediate intubation. In a patient with severe pneumonia or ARDS,
consider intubation early.

[Note: CPAP usually has little effect on PaCO,, despite the reduced
work of breathing.]

H 3. Bi-level positive airway
pressure (BiPAP)

BiPAP provides two levels of pressure (one for inhalation and a lower
pressure for exhalation). In the setting of a COPD exacerbation, BiPAP
can be used to improve both P,0, and P,CO,. The patient should be
watched closely and have regular blood gases done. They should also
receive their steroids and nebulizer treatments. Failure to improve after
several hours suggests the need to intubate.

[Note: contraindications to NIPPV (non-invasive positive pressure ven-
tilation) include: (1) Cardiac or respiratory arrest. (2) Non-respiratory
organ failure. (3) Severe encephalopathy (GCS < 10). (4) Severe upper
gastrointestinal bleeding. (5) Haemodynamic instability or unsta-
ble cardiac arrhythmia. (6) Facial or neurological surgery, trauma,
or deformity. (7) Upper airway obstruction. (8) Inability to cooper-
ate/protect airway. (9) Inability to clear secretions, and (10) High risk for
aspiration.]
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H 4. Mechanical ventilation

This commonly involves endotracheal tube intubation (and later a tra-
cheostomy for prolonged ventilation).

AIMS

Improve oxygenation

Improve ventilation (hypercapnoeic respiratory failure)
Protect the airway (e.g. stroke, drug overdose)

Provide pulmonary toilet (e.g. excessive secretions).

INDICATIONS

Respiratory failure refractory to less-invasive treatments
Elective postoperative ventilation
Physiological control (e.g. raised intra-cranial pressure).

The decision to ventilate a patient with respiratory failure is complex,
taking into account:

Respiratory distress
Respiratory drive

[ |
]

m Conscious level

m Natural history of underlying disease
|

Arterial blood gas results.

Elective postoperative ventilation is often used in anticipation of res-
piratory failure following:

m Major surgery (e.g. cardiac surgery, thoraco-abdominal aneurysm
repair)

m Hypothermia

m Massive transfusion

m Haemodynamic instability
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m Staged procedure (e.g. following penetrating abdominal trauma or
faecal peritonitis).

[Note: elective intubations are much less risky than emergent ones. As
aresult the decision to intubate is an important one with delays likely to
result in devastating consequences for the patient.]

COMPLICATIONS OF MECHANICAL VENTILATION

Complications of artificial airway

m Trauma of insertion
m Tracheal stenosis.

Complications of positive pressure ventilation

Pneumothorax
Pneumomediastinum

|
]
m Ventilator-associated lung injury
m Decreased cardiac output

|

Fluid retention.
Complications of artificial ventilation

Ventilator-associated pneumonia
Oxygen toxicity

Stress ulcers
Myopathy

[ ]
[ ]
m Sedation-related ileus
[ ]
(]
m Psychosis.

MODES OF VENTILATION

These can be confusing, and classifications of them are usually unhelp-
ful. Essentially, it is important to understand that other than the basic
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goal of delivering tidal volumes of respiratory gas to the lungs a certain
number of times a minute, the different modes are aimed at:

m Facilitating the patient’s spontaneous respiratory efforts

m Improving oxygenation in refractory hypoxaemic patients by increas-
ing FiO; and/or positive-end-expiratory pressure (PEEP)

m Reducing hypercarbia by increasing tidal volume or respiratory rate

m Limiting dangerously high airway pressures.

M Identifying respiratory distress

Signs of respiratory distress are one of the earliest indicators of impend-
ing critical illness, as well as the major determining factor of the need for
mechanical ventilation. They are:

Tachypnoea

Tachycardia

Agitation, confusion or coma

Use of accessory muscles of respiration
Difficulty speaking

Rapid shallow breathing
Cardiovascular instability

Refractory hypoxaemia (e.g. SpO2 < 90 % despite 100 % oxygen).

A patient with any of the following is potentially seriously ill and
requires immediate treatment:

m Respiratory rate > 30 or < 8

m Unable to speak half a sentence

m Agitation or coma

m Refractory hypoxaemia (e.g. SpO2 < 90 % despite 100 % oxygen).

Unless such patients improve rapidly they are likely to require intuba-
tion and ventilation in the near future. In the setting of respiratory dis-
tress, agitation or coma are particularly worrying, as they make it very
difficult to manage the patient without securing the airway.
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[Note: SpO2 < 90% in a patient not known to have COPD requires
immediate correction, as further desaturation is likely to be rapid. Addi-
tionally, a satisfactory SpO; reading does not rule out severe respira-
tory problems, as oxygen therapy can often maintain normal saturations
until shortly before respiratory arrest occurs. The respiratory rate is a
crucial component of monitoring the potentially unstable patient.]

H Common postoperative pulmonary
complications

Atelectasis: very common; may cause significant hypoxaemia. Prevent
it by using incentive spirometry, deep breathing and adequate pain
control.

Infection: including bronchitis and pneumonia.

Prolonged mechanical ventilation and respiratory failure.

Exacerbation of underlying lung disease.

Bronchospasm: may be secondary to medications (e.g. morphine) or
exacerbation of an underlying pulmonary condition (COPD, asthma).
Treat by removing any possible instigators, administer inhaled (32 ago-
nists. Systemic steroids may be needed.

Pleural effusions: managed with observation in patients with otherwise
uncomplicated course, especially if the effusion layers are <10 mm on
the decubitus film. A sub-phrenic abscess should be considered when
a pleural effusion develops >10 days after abdominal surgery and is
associated with signs and symptoms of systemic infection.

Pulmonary oedema: may be cardiogenic, non-cardiogenic or a combina-
tion of both. Treat with oxygen, diuresis, and mechanical ventilation if
indicated.



Critical care: renal support

ANISHA TANNA AND RICHARD LEONARD

H Renal dysfunction

Renal failure is a frequent problem in surgical wards and in the ICU. By
far the commonest cause is acute tubular necrosis (ATN) resulting from
inadequate renal perfusion, which in turn is usually due to a combina-
tion of:

m Hypovolaemia

m Hypotension

m Sepsis

m Nephrotoxic drugs

m Pre-existing renal disease.

In the case of sepsis, renal failure may occur as part of the syndrome of
multiple organ dysfunction, when it carries a grim prognosis. However
if the patient survives the acute illness, renal function usually recovers.

B Oliguria

The initial manifestation of renal dysfunction is oliguria. Urine output
of less than 0.5 ml/kg/hr must be corrected. If any underlying renal
hypoperfusion can be corrected at an early stage, it may be possible to
prevent the development of acute tubular necrosis. Management of olig-
uria should therefore be to:

m Correct hypovolaemia, if necessary using CVP guidance as described
above.

m Correct hypotension and low cardiac output, using vasopressors or
inotropes.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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In previously hypertensive patients it may be necessary to raise the
blood pressure to levels close to their normal pressure (which may be
higher than the usual target mean arterial pressure in ICU of around
70 mmHg). Only then can the kidneys autoregulate their blood flow,
allowing renal perfusion to occur.

Use of other protective strategies is not founded on evidence of clin-
ical benefit. In particular, low-dose ‘renal’ dopamine has recently been
shown to be ineffective in the critically ill. The use of frusemide to pro-
mote a diuresis is common, and though it appears not to affect the
course of the disease, it does at least have the theoretical benefit of
reducing renal oxygen consumption and protecting the struggling kid-
ney against ischaemia. However, it is essential to correct hypovolaemia
first. One of the commonest errors in surgical management is the use
of frusemide to treat oliguria caused by hypovolaemia. Do not commit
it.

In a surgical patient, the other common causes of oliguria are:

m Urinary obstruction, of which the commonest cause by far is a
blocked catheter.

m Sodium and water retention due to the neuroendocrine stress
response to surgical trauma.

If oliguria persists despite the above measures, established renal fail-
ure is likely. A high urinary sodium (>20 mmol/l) or a low urinary osmo-
lality (280-320 mOsm/]) in the absence of recent diuretic use are sug-
gestive of renal failure. The advice of an intensivist or nephrologist is
necessary. During this time:

m Maintain euvolaemia, which will usually involve fluid restriction to
20 ml/hr plus the previous hour’s output. Avoidance of fluid overload
is much more important in patients who are not ventilated.

m Monitor closely for hyperkalaemia and metabolic acidosis.

m Measure serum creatinine and urea twice daily.

Renal replacement therapy in the form of haemofiltration or
haemodialysis is indicated for:



Critical care: renal support ﬂ

m Hyperkalaemia

m Acidosis

m Fluid overload

m Inexorably rising creatinine.

Once dialysis is inevitable there is nothing to be gained from procras-
tination, and it should be instituted without delay.

Surgical juniors are usually called to see patients with the following
common renal problems: reduced urine output, raised creatinine and
hyperkalaemia.

For all renal conditions in surgical patients, including the three above,
it is important to remember the types of renal failure:

1. Pre-renal: hypotension/dehydration, sepis, iatrogenic under filling.

2. Renal: toxins, e.g. NSAIDs, ACE inhibitors, antibiotics (especially gen-
tamicin).

3. Post-renal: urinary tract outflow obstruction — prostatic disease,
blocked catheter, clot retention etc.

How to assess patients with failure; evaluate the following:

1. Fluid balance: skin turgor, JVP/CVP, pulse, BP, check for pericardial
rub or other signs of pericarditis or pericardial effusion (will need
dialysis).

2. Cognitive state — declines with uraemia.

3. Urine output.

4. Drug chart for potential causes and to change doses of renally han-
dled medications still needed e.g. renal dose antibiotic prescription.

5. Previous blood results/imaging and renal investigations, especially
baseline creatinine.

H Management

1. Patient. move to area of close monitoring; ensure rehydration if
under filled; if postoperative bleeding then give blood and call senior
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surgeon involved for assessment to go back to theatre; urinary
catheter and careful fluid balance recording; if overloaded consider
frusemide bolus/infusion; regular assessment; consider early central
access (CVP line).

2. Electrolytes: hyperkalaemia: ECG and cardiac monitor. Consider
10ml 10 % calcium gluconate as soon as possible for cardioprotec-
tion and then 10-15U of actrapid insulin in 50ml of 50 % dextrose
with regular blood glucose monitoring. Acidosis: if bicarbonate is
less than 20 and patient is clinically dehydrated consider physio-
logical strength sodium bicarbonate (1.26 %, 500 ml to 1000 ml over
6-12 hours, depending on volume and cardiac status) and call renal
team as soon as possible.

3. Medication: stop renotoxic drugs e.g. NSAIDs and ACE inhibitors.
Alter (reduce) doses of renally handled drugs.

4. Investigations:

a. Urine (MC&S and electrolytes and osmolality)

b. Bloods (FBC, U&E, clotting, renal screen if appropriate)
c. CXR - check for volume overload

d. Renal USS - exclude obstruction.

Regular assessment and reassessment is vital. If there is no improve-
ment in the urine output, or if the creatinine continues to rise, or hyper-
kalaemia persists despite treatment, contact senior member of renal
team or ICU as soon as possible.

M Indications for dialysis

Persistent acidosis
Persistent hyperkalaemia

[

|

m Symptomatic uraemia

m Persistent oliguria/anuria (where simple causes are excluded)
[

Persistent fluid overload.
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H Key points

1. Urine output of <0.5 ml/kg/hr represents oliguria and must be
corrected.

2. Do not treat hypovolaemia with frusemide.

3. Low dose ‘renal’ dopamine is ineffective.

4. Careful clinical examination and regular assessment and reassess-
ment along with the use of appropriate investigations will ultimately
work to avoid ATN.
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PARASKEVAS PARASKEVA AND RICHARD LEONARD

H Acute neurological problems

Surgical trainees will encounter many patients with an acutely
depressed conscious level resulting from:

m Trauma

m Drugs

m Acute intracranial event (e.g. infarction, haemorrhage)
m Encephalopathy of critical illness.

There are two important points to make:

m Never forget to check the blood sugar level.

m Any patient with a Glasgow coma score (GCS) < 8 or who fails to local-
ize to pain requires intubation and ventilation, as well as investigation
and specific treatment.

There is a tendency to try and avoid intubating such patients pending
investigation. Unless the patient should not have active management of
an intra-cranial disaster under any circumstances (in which case inves-
tigation is pointless), this is a mistake. A patient with a GCS < 8 needs to
be intubated. If a CT scan shows an unrecoverable situation, then treat-
ment can be withdrawn at that point as described in the introduction.

B Nutrition

Nutritional support is needed when the patient is unlikely to resume

normal oral intake within 7-10 days of it ceasing. If nutritional sup-
port is inevitable it should be started as soon as the patient is stabilized.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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The timing of commencement of feeding is often a bone of contention
between surgeons and intensivists. A mutually acceptable compromise
can usually be worked out.

PREFERRED ROUTES FOR FEEDING

The ideal route of nutrition is the subject of much dogma and little evi-
dence. There is no doubt that enteral feeding is cheaper and easier, and
therefore preferable. The evidence for a protective effect on the intesti-
nal mucosa is much weaker than commonly realized, and the compli-
cations of enteral feeding are generally under-reported in the literature.
In particular, enteral feeding has been definitely established as an inde-
pendent risk factor for ventilator-associated pneumonia. Thus it is a rea-
sonable position to consider parenteral feeding in patients whose ability
to tolerate enteral feeding within seven days is in serious doubt. In the
meantime strenuous efforts should be made to establish enteral feeding.
When nasogastric feeding is not tolerated despite the use of prokinetic
agents, a nasojejunal tube is often successful. This route is now com-
monly used in patients with pancreatitis. Traditionally, such patients
were fed parenterally, but jejunal feeding is now known to be safe and
perhaps associated with better outcomes.

COMPOSITION OF FEED

The optimal content of feeding solutions is also uncertain. Carbohy-
drates, essential lipids, protein, vitamins and trace elements are needed,
and it is clear that there is an upper limit to the amount of both
energy and protein which the body can use. Excessive feeding is at
least as dangerous as under feeding. There is a vogue for the use of
regimes which contain immunologically active nutrients such as argi-
nine, glutamine, RNA and omega-3 fatty acids. These feeds are expen-
sive and the methodology of some of the studies evaluating them is
poor.
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B General considerations

Much of Intensive Care medicine consists not of the melodrama sur-
rounding admission and resuscitation but rather of the mundane, unex-
citing but nonetheless vital process of nursing patients back to health.
This aspect requires meticulous attention to detail, and is as important
as the initial resuscitation. Four areas deserve mention:

m Nosocomial infection with resistant organisms is an enormous
problem in ICU. Infection control measures must be adhered to;
surgeons who think themselves above such concerns are putting
all their patients at risk and will incur the anger and contempt
of ICU staff. The following minimum measures must always be
applied:

m Wash hands before and after touching any patient.

m Wear gloves and plastic apron when examining a patient, and wash
hands afterwards.

m Use full sterile technique as for a surgical procedure when insert-
ing a central venous catheter, whether in ICU or on the wards. This
reduces catheter-related bacteraemia rates 6-fold, and it is indefen-
sible not to do so.

m Thromboembolism prophylaxis: this is needed for most patients.
Subcutaneous heparin is appropriate for the majority. Compressive
stockings may be useful.

m Stress ulcer prophylaxis is also necessary at least until enteral feeding
is established. Proton pump inhibitors (PPIs) are the drug of choice for
this. If the patient has no history of or special risk factors for peptic
ulceration then feeding alone is adequate protection.

m The patient’s family is in an extremely stressful situation. Frequent
communication and support can alleviate this to some extent. Good
communication early on can make subsequent management of dif-
ficult decisions much easier. While this can sometimes be burden-
some to ICU staff, it is also one of the most rewarding aspects of the
specialty.
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H Key points

1. Patients with a GCS < 8 who merit active treatment must be
intubated.

2. Always check a blood sugar level in an unconscious patient.

3. Enteral feeding should usually be started once the patient is
stabilized.

4. Infection control measures must be adhered to.

5. Time spent talking to patients’ families is time well spent.



Postoperative complications

DAVID JAMES AND OMER AZIZ
A careful appreciation and understanding of postoperative complica-
tions that a patient may face during their recovery period is required by

clinical staff in order to respond early and reduce associated morbidity.

Bl Classification

This can be done:

1. Temporally: immediate (<24 hours); early (<30 days); late
(>30 days).

2. By type of complication: complications of anaesthesia; general com-
plications of surgery; complications specific to type of surgery.

H Common presentations

Postoperative pyrexia: Day 0-2: atelectasis, response to trauma (beware
of aspiration pneumonia). Day 3-5: UTI, wound infection, can-
nula site infection, catheter-related sepsis. Day 5-10: wound infec-
tion, anastomotic leak, intra-abdominal abscess, DVT/PE (beware of
acute acalculous cholecystitis in ICU/HDU (high dependency unit)
patients). Weeks/months: prosthesis/implant-related infections.

Postoperative pain: best to avoid this with adequate planning of a
patient’s analgesic requirement. Pain can significantly affect recov-
ery by: impaired respiratory function (reduced breathing, coughing
and secretion clearance), reduced mobility (increases DVT/pressure
sore risk), increased cardiac output (myocardial oxygen demand),
impaired bowel function, urinary retention and anxiety. For analgesic
recommendations see the Pain Control Chapter. Calf pain - beware of
DVT (see Haematological Considerations Chapters).
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Poor urine output: oliguria is defined as a urine output of <30 ml/hr.
Anuria means no urine production at all. Most common causes
include a blocked urinary catheter, poor fluid replacement (dehydra-
tion), or acute renal failure following direct renal injury due to drugs,
prolonged hypoperfusion during surgery, transfusion or trauma. Each
of these should be ruled out with bladder washout, fluid challenge,
and serum urea, creatinine and electrolyte measurement, respectively.

Shortness of breath: important causes include fluid overload (and
LVF), pneumonia, PE, unrecognized COPD, pneumothorax (particu-
larly following CVP line, thoracic surgery and thoracic drain inser-
tion). Early intervention by sitting patient up, oxygen therapy, and
prompt examination (chest auscultation) with appropriate investiga-
tion (ABG, CXR).

Tachycardia +/- hypotension: beware of postoperative haemorrhage,
sites of trauma, or unrelated haemorrhage, and look for sites of
bleeding (including po/pr/pu). Also consider cardiogenic causes (MI,
arrhythmia), PE, pain, anaphylaxis secondary to drugs (See Shock
Chapter). Adequate iv access and resuscitation is mandatory.

Chest pain: beware of angina and MI. Prompt examination and investi-
gation with ECG is the least that should be done. If suspicious of car-
diac disease, sublingual GTN may be both diagnostic and therapeu-
tic and serum troponin can be performed (not usually raised within
first eight hours). Seek early cardiology advice. Gastritis and PUD may
also present in which case use alginates such as Gaviscon and a PPI
(lansoprazole).

Confusion: patient may be agitated, disorientated, aggressive, have low-
ered level of consciousness or perceptual abnormalities. Common
causes include hypoxia, drug-related (opiates), infections, urinary
retention, renal failure, hepatic disease, CVA, endocrine cause.

Nausea and vomiting: beware of mechanical obstruction (adhesional),
paralytic postoperative ileus (commonly within the first three days),
opiate-induced ileus and drug reaction. Early examination with
avoidance of oral intake, NGT, iv resuscitation and anti-emetic
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treatment (with cyclizine 50 mg tds iv/im or metoclopramide 10 mg
iv/im tds) may be used to manage this.

Wound complications: wound dehiscence following laparotomy may be
due to inadequate closure, poor healing, or wound infection. An early
warning sign is a serosanguinous (pink) discharge from the wound
followed by separation at days 7-10. This is a serious complication
associated with significant mortality (up to 30%). Infections begin
as erythema and cellulitis around the wound, eventually resulting in
purulent discharge associated with fever. Deep wound infections may
require exploration under either LA or GA. Early bacterial swabbing
and culture, adequate cleaning and drainage, and antibiotic treatment
are all important.

Postoperative bleeding: this may be classified as: primary haemorrhage
that starts during or very shortly after surgery, directly from oper-
ative site, usually due to inadequate haemostasis or rise in blood
pressure postoperatively. If continuous and not reducing it requires
re-operation and haemostasis. Resuscitate patient and use blood
products if necessary. Secondary haemorrhage occurs after 7-14 days,
usually due to infection. Resuscitate and arrange for blood products

as above.

Classification of general complications of surgery

Immediate Haemorrhage
Allergic reaction
Primary haemorrhage

Early Secondary haemorrhage
Atelectasis
Anastomotic breakdown
Wound dehiscence/infection
uTl
Chest infection
DVT/PE

Late Chronic infection (prosthesis)

Disease recurrence (cancer)
Scar (keloid/hypertrophic)
Psychological
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Examples of complications specific to types of surgery

Bowel resection Anastomotic leak
Intra-abdominal abscess
Incisional hernia
Disease recurrence (cancer)

Laparoscopy (pneumoperitoneum) Visceral damage
Air embolism
Hypercapnoea/acidosis
Arrhythmias/vagal reaction
Atelectasis

Laparoscopic cholecystectomy Bile duct injury/stricture/leak
Cystic artery haemorrhage

Thyroidectomy Haematoma
Tracheal compression
Nerve injury (recurrent laryngeal)




Surgical drains

TIM BROWN AND OMER AZIZ

H Definition

A material (such as tubing, sheet, gauze, or sponge) inserted into a
wound or cavity to facilitate discharge of fluid, gas or purulent mater-
ial from that cavity. An ideal drain is easily managed by both staff and
patient, easily removed, inexpensive, safe (preventing introduction of
infection and damage to surrounding structures), and allows adequate
cavity drainage.

Tubular drains are traditionally sized using the ‘French’ scale.
1Fr=0.33 mm.

H Classification

1. OPEN VS. CLOSED

Open drains allow effluent to drain directly into overlying dressings or
collecting appliances, i.e. ‘open’ to the environment. These are typically
low pressure systems that rely on pressure gradients, capillary action or
gravity to allow flow of material. Some open drains work by preventing
wound closure and allowing fluid to exude around the drain (e.g. corru-
gated drain). Advantages: low pressure, therefore unlikely to cause sur-
rounding tissue damage. No collecting system attached, allowing greater
patient mobility. Disadvantage: they are open to air with the potential to
introduce infection to the cavity being drained. Examples: ‘wick drain’
used for drainage of abscess cavities, ‘corrugated drain’ used for con-
taminated wounds and superficial cavities (see Figures 13, 14).
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Closed drainage systems typically consist of a drainage tube, a con-
necting tube and a closed collection container, i.e. they are ‘closed’ to
the external environment. They can be low or high pressure depend-
ing on whether the system is attached to a vacuum device. Advan-
tages: closed systems tend towards lower infection rates than open
systems. The collecting device can prevent caustic skin damage. They
are cleaner, therefore potentially safer to ward staff. There is increased
accuracy when measuring output. Disadvantages: usually more trau-
matic to insert and remove, closed system failure can lead to develop-
ment of ‘open’ drainage system. Examples include ‘Robinson’s drain’
used for prophylactic drainage of the abdominal cavity following
surgery, ‘radiologically guided’ drains, ‘T-tubes’ draining the biliary
tree, ‘nasogastric tubes’ and ‘urinary catheter’ draining the stomach
(Figure 16) and bladder, respectively (Figure 15).

Figure 15 Urinary catheter
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Figure 16 Nasogastric tube

2. UNDERWATER SEAL DRAINAGE

This type of drainage system is used following chest drain insertion, with
the drainage fluid or air passing through an underwater seal prior to
entering the drain (Figure 17). This seal prevents the re-entry of air into
the pleural space, preventing pneumothorax. Chest drain insertion and
management is further described elsewhere in this book.
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Figure 17

3. ACTIVE (SUCTION) VS. PASSIVE (GRAVITY)

Suction drainage systems are ‘closed’ systems that are connected to a
vacuum device. This may be a vacuum drainage bag or a wall vacuum
device. Advantages: negative cavity pressure prevents fluid accumula-
tion within the cavity (e.g. haematoma or seroma formation). Exter-
nal pressure gradient theoretically prevents bacterial migration into the
drainage cavity. Continuous suction can prevent build up of material
that may precipitate and cause the drainage tube to become blocked.
Disadvantages: the drain may erode into the cavity causing further com-
plications. For example suction drains are not used in the abdominal
cavity. Examples of suction drains include ‘Redivac drains’ used follow-
ing breast and hernia surgery, and ‘vacuum dressings’ used for closure
of large fascial defects in plastic surgery.
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4. ‘SUMP’ SUCTION VS. ‘CLOSED’ SUCTION

The sump is the collection of fluid within a cavity that requires
drainage. A sump drain has an inner and outer tube. The outer tube
has air vents just proximal to the tip that encourage air flow into the
emptying sump. The inner tube is connected to a wall suction device
and drains the ‘sump’ and circulating air via a vacuum effect. The pur-
pose of air flow into the sump cavity is to maintain a positive sump pres-
sure. This will theoretically prevent cavity walls from collapsing onto the
drainage tube as well as attempting to prevent solid tissue from blocking
the drainage tube. Advantages: prevention of mechanical damage to sur-
rounding tissue; other advantages of suction drainage. Disadvantages:
‘open’ drainage system, therefore has risk of introducing infection into
the cavity. This risk can be minimized by the addition of a microbial fil-
ter device. The drain is connected to a wall-mounted vacuum device,
thereby reducing patient mobility.

When are drains required?

To drain a collection of fluid or gas that may potentiate infection.

To remove dead space and promote wound healing.

To allow access to a body cavity (e.g. intrathecal drug administration).
To monitor leakage (e.g. volume of ascites after ascitic tap).

To relieve pressure within a closed system.

To allow injection of contrast into a system (T-tube cholangiogram).

Note: drainage is not a substitute for haemostasis.

B When are they removed?

The simple answer is ‘as soon as possible’. Time is proportional to
complications and so when the drain has ceased to perform its job, it
should be removed. Timing of drain removal is a very contentious issue
and varies from surgeon to surgeon. If in any doubt, consult a senior
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member of the team before removing a drain. Once removed, it almost
always cannot be easily re-inserted.

H Drain management

When called about drain problems, a systematic approach is adopted.
Remember to approach and think about the patient first and the drains
second!

1. Blocked drain: when the output slows suddenly or stops, or if fluid
starts to bypass the drain, there is a suspicion that the drain may
be blocked. Solution: rule out mechanical blockage (e.g. kinked tube,
tight suture). Ensure connectors are intact. Check for foreign material
in the drain lumen. This may require aspiration, flushing or changing
the apparatus. (NB only flush a drain under aseptic conditions and
only after seeking senior advice.)

2. Broken drain tubing, drain retraction, loosening or falling out.
Solution: re-secure the drain to the skin using an appropriate
method. If the drain has fallen out, it is important to ensure that
there are no drain fragments left within the cavity. Inspect the drain
to ensure it is in its entirety. If in doubt, perform a radiograph looking
for radio-opaque fragments. This problem may require exploration
and/or re-insertion in theatre. Never attempt to re-insert a drain that
has previously fallen out. This will be a dirty procedure and risks
introducing micro-organisms into the patient.

3. Loss of suction (vacuum drains): this may be due to failure of the
equipment, erosion into, or leak from, an air-containing cavity (e.g.
bowel) or having a drainage hole migrating away from the skin. Solu-
tion: look very carefully at the drain system. Ensure that all con-
nectors, seal caps and tubes are in their entirety and applied prop-
erly. Ensure that there are no drainage holes appearing through the
wound. If an air leak is found in the drain apparatus, this should be
replaced or occluded with adhesive tape. If no cause is found then
investigation for a leaking viscus should be employed. Notify senior
team member.



Abdominal stoma care

ELAINE CRONIN

H Stoma classifications

There are three basic types of eliminating stomas:

Ileostomy: opening into the ileum (small intestine)
Colostomy: opening into the colon (large bowel)
Urostomy: opening into the urinary tract.

A fourth, but less common, eliminating stoma is that of a jejunostomy
—an opening into the jejunum.

H Different stoma types

1. Ileostomy: constructed mainly from terminal ileum. Usually sited
in the right iliac fossa (RIF). Output is variable (loose/watery) but
mostly a thick porridge consistency. Daily output is approximately
600-800 ml. An ileostomy is spouted, protruding 6-25 mm from
the abdominal wall surface (Figure 18). A drainable bag is required.
The bag is emptied 3-7 times in 24 hours. A low-fibre diet is
recommended.

2. Colostomy: constructed from ascending, transverse, descending or
sigmoid colon. Usually situated in the left iliac fossa. Output is
thicker/more formed/contains less fluid. A colostomy is flush with
the abdominal wall surface (Figure 18). A closed bag is required. The
bagis changed 1-3 times in 24 hours. A high fibre, high fluid intake is
usually recommended.

3. Urostomy/ileal conduit: constructed from 10-15 cm of ileum
(implantation of the ureters into ileum). Usually situated in the RIE
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With a fluid intake of 2-2.5 litres a day, 1.5-2 litre output is expected. A
Urostomy is spouted (6-25 mm). The mucosal lining produces mucus
on a daily basis. A bag with a tap outlet is required. The bag is emp-
tied 3—7 times in 24 hours. (Night drainage system is also used.) A high
fluid intake is advised (to reduce the risk of infection).

lleostomy Colostomy

Figure 18

H End and loop stomas

End: a single segment of bowel (the afferent or proximal limb from the
digestive tract) is exteriorized, i.e. following a Hartmann’s procedure,
abdominoperineal excision of rectum (APER) or panproctocolectomy.

Loop: two openings that sit side by side (the afferent or proximal limb
from the digestive tract and the efferent/distal limb which opens into
redundant intestine (ileum or colon) are exteriorized, e.g. covering
loop ileostomy following anterior resection (an example of a defunc-
tioning stoma), loop colostomy following procedures for the treat-
ment of colo-vesical fistula, carcinoma of the rectum and perianal
Crohn’s disease).
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B Mucus fistula

The efferent/proximal limb that opens into redundant bowel is exterior-
ized as a mucus fistula (mucus producing). It is usually situated at the
bottom of the midline incision (e.g. following a sub-total colectomy) but
can be found along the transverse or descending colon. Mucus is passed
at irregular intervals (anteriorly and posteriorly) and a gauze/lint dress-
ing or a small stoma bag (cap) is required.

H How to site a stoma

The patient should be asked to lie semi-recumbent, sit forward and
stand during which time the following anatomical features should be
identified and avoided (see Figure 19).

Umbilicus

Bony prominences of the hip, rib cage and symphysis pubis
The natural waistline

Previous scars (dense scar tissue)

Deep skin creases and fatty folds

The groin flexure (on either side)

Pendulous breasts.

The location of the abdominal incision (usually midline) must be
taken into account so that the stoma is not placed in too close proximity
to the wound. The patient’s general physique should also be considered,
i.e. BMI, any abdominal distension or pre-existing skin conditions (e.g.
psoriasis).

NB: always site higher in those patients with abdominal distension
since its position will fall postoperatively following bowel decompres-
sion and a reduction of intra-luminal oedema. The optimal stoma site
should (where possible) be visible and accessible to the patient either
on standing or sitting and movement (i.e. bending, sitting) should not
adversely affect the site.
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Figure 19 Anatomical features to identify during stoma siting

The ileostomy (RIF) and colostomy (LIF) are positioned one-third to half
way between the umbilicus and the anterior superior aspect of the iliac
crest. A transverse colostomy is positioned 5-8 cm below the lower rib
cage (right or left) and either central to the umbilicus or to one side
depending on disease type/location (i.e. tumour). The urostomy is posi-
tioned as for an ileostomy. Jejunostomies are usually constructed under
emergency conditions and are therefore not sited preoperatively.

H Stoma complications
(immediate/early/late)

Necrosis: the blood supply to the stoma is compromised. The stoma
will appear dusky initially and black when the mucosa becomes truly
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necrotic. Necrosis can occur during surgery or within 72 hours post-
operatively. Surgical revision may be required.

Retraction: the stoma is pulled back below skin level (as a result of ten-
sion or inadequate bowel mobilization), making management and
containment of faecal fluid difficult.

Muco-cutaneous separation: separation occurs between the bowel
mucosa and the skin (can be partial or full - 360 degrees) creating a
noticeable gap/defect. Faeces can irritate exposed nerve endings in
this gap causing pain and discomfort. Occlusion therapy (i.e. Aquacel,
cohesive) or Orabase paste are required for healing.

Stitch fistula: effluent seeps from the lumen of the bowel through a peri-
stomal stitch site that has not closed/healed, pouring straight onto the
abdominal surface.

Prolapse: the stoma (one or two limbs) falls out onto the exterior of the
abdomen. The stoma becomes bulky and oedematous and the bowel
is at risk of superficial necrosis or friction ulcers.

Herniation: an abnormal bulge develops around the stoma distorting
the shape of the abdomen. The base of the stoma enlarges and stoma
function often becomes erratic.

Stenosis: the lumen (opening) of the stoma becomes narrowed. Scar tis-
sue continues to develop around the mucosal junction and evacua-
tion becomes difficult. Laxatives (if a colostomy) are required to keep
the output soft.

H Product types

The diameter of the stoma should be measured so that the flange from
the stoma bag fits snugly and does not leak (Figure 20).

1 Piece: the base (flange) and bag (closed, drainable or tap) are welded
together as one inseparable unit. When the bag needs changing (as
for a colostomy patient) the whole appliance is renewed. The adhesive
needs renewal every 24 hours.
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2 Piece: the base (flange) and bag (closed, drainable or tap) come as
two separate units. One is joined to the other by way of a coupling
mechanism. The flange can stay in place 3-4 days prior to renewal
(it has a thicker adhesive). The patient changes the base 2-3 times a
week, renewing the bag as often as required or as preferred.

Convex Product: used in the management of complex stomas (i.e.
retracted, stenosed) where product adhesion and further stomal
spouting is desired.

ol w

One piece Two piece

Figure 20 Stoma bags
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Trauma: adult trauma

ABOSEDE AJAYI AND PATRICIA WARD

H An approach to managing the
multiply-injured patient

The incidence of trauma (both blunt and penetrating) is rising in the
UK. Associated with significant morbidity and mortality, trauma is the
commonest cause of death in the first four decades of life and mostly
affects people in their third decade. Males are more likely to be injured
than females. Death from trauma follows a tri-modal distribution where
50 % of deaths occur at the time of trauma followed by another peak at
an hour (golden hour) followed by a subsequent peak weeks or months
later.

Trauma is frequently associated with multi-system injury. Such
injuries may be difficult to identify and can be life threatening. The
‘Primary survey’ provides a simple and effective method for identifying
and treating life-threatening injuries in the multiply-injured patient by
treating the greatest threat to life first.

Assessment, investigation and treatment of the trauma patient are
performed simultaneously. It may not be possible to take an accurate
history until life-threatening problems have been addressed. Key infor-
mation about mechanism of injury should be collected from paramedics
who attended the scene. Several members of a ‘trauma team’ have spe-
cific roles using the same principles of trauma management under the
guidance of an experienced Team Leader.

There are potential pitfalls with respect to the management of
patients at the extremes of age, and pregnant women - this is because
of altered physiology (senescent or iatrogenic).
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B Underlying principles

Systematic approach: ABCDEs.

Initial assessment and regular reassessment.

Correct life-threatening abnormalities before moving on to the next part
of assessment.

Always assess the effect of any intervention or treatment.

Initial interventions should be considered to be ‘holding measures’ until
definitive treatment can be initiated, which often involves operative
intervention.

Recognize the need and ask for senior surgical opinion early.

Use and communicate effectively with all members of the trauma team.

If there is any deterioration in the patient’s condition go back to the
beginning of the system and reassess the patient.

H Primary survey

AIRWAY WITH CERVICAL SPINE CONTROL

m Maintain inline spinal immobilization; either manually or with cervi-
cal collar, blocks and tape.

m s the patient able to talk? If not, is there stridor, or paradoxical chest
and abdominal movement?

m If the airway is compromised try jaw thrust/chin lift but not head tilt,
and consider oropharyngeal or nasopharyngeal airway.

m If endotracheal intubation is required, inline C-spine immobilization
must be maintained throughout.

m Give oxygen in high concentration (using mask with reservoir bag).

BREATHING

m Count the respiratory rate and attach oxygen saturation monitor.
m Look for signs of chest trauma: bruising, deformity, penetrating
wounds, crepitus, and paradoxical movements.
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m Look for signs of respiratory distress.

m Examine the chest comparing expansion, palpation, percussion and
auscultation on both sides of the chest.

m Think of and treat tension pneumothorax (immediate needle decom-
pression) and haemothorax (early chest drain).

CIRCULATION WITH HAEMORRHAGE CONTROL

m Assess patient’s colour, skin temperature.

m Assess pulse rate, character, volume and blood pressure.

m 2 x large intravenous access and bloods for FBC, U&E, clotting, and
crossmatch.

Give warmed fluids and watch for a response.

Examine the abdomen and limbs for sites of haemorrhage.

Treat obvious haemorrhage with direct pressure and elevation.

Splint obvious fractures. Splint pelvis (reduces blood loss).

DISABILITY (BRIEF NEUROLOGICAL ASSESSMENT)

m Use the Glasgow coma score (GCS) to assess consciousness.
m Pupils - size, reaction to light.

EXPOSURE/ENVIRONMENT /EVENTS

m Expose the patient fully to enable assessment of injuries.

m Do not allow the patient to become hypothermic, therefore make use
of blankets and heating apparatus.

m Review the events of the trauma with the patient and any witnesses
available.

INVESTIGATIONS IN THE PRIMARY SURVEY

m Arterial blood gas
m Exhaled CO; (end tidal pCO,)
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m ECG

m Urinary catheter

m NG tube

m X-rays: AP chest X-ray, AP pelvis X-ray, lateral C-spine X-ray

m Consider diagnostic peritoneal lavage (DPL) on abdominal USS (see
Abdominal Trauma Chapters).

LOG ROLL

The timing of this is variable depending on the clinical status of the
patient. The pelvis should be examined and fractures stabilized prior to
the log roll.

The log roll requires a minimum of five people. The first coordinates
the procedure and takes control of the head and neck of the patient
by maintaining continuous inline cervical spine immobilization. Three
assistants are responsible for rolling the trunk and legs. The fifth exam-
ines the neck, back and sacrum and performs a digital rectal examina-
tion. Other personnel can assist in the removal of clothing or equipment
and in the application of any required dressings.

H Secondary survey

This involves a brief history as indicated by the AMPLE below.
This is then followed by a top-to-toe examination including oto-
scopy, rhinoscopy, digital rectal examination and insertion of a urin-
ary catheter. The adage ‘fingers and tubes in every orifice’ is a useful
reminder.

AMPLE history:

Allergies

Medication (i.e. drug history)
Past medical history

Last meal

Events.
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Specific information regarding the mechanism of injury, some assess-
ment of forces involved, time to extrication and time from the incident
to arrival in hospital should be sought from the ambulance personnel.
These can serve to predict patterns of injury as well as to serve as prog-
nostic indicators.

PHYSICAL EXAMINATION

1. Head and maxillofacial — inspect and palpate for injuries (lacer-
ations, contusions, fractures), pupils, GCS score, eyes (injury, acu-
ity, contact lenses), gross cranial nerve function, ears and nose (CSF
leak), mouth (injuries, loose teeth).

2. C-spine and neck — inspect for injury and tracheal deviation. Palpate
(maintaining inline neck traction) for tenderness, swelling, defor-
mity, subcutaneous emphysema, symmetrical pulses. Auscultate for
carotid bruits. Lateral C-spine X-ray.

3. Chest — inspect and palpate thoracic cage for blunt/penetrating
injury, use of accessory muscles, fractures (ribs, sternum and clavi-
cle), and subcutaneous emphysema. Percuss for resonance. Auscul-
tate for heart and breath sounds.

4. Abdomen - inspect anterior and posterior surface for blunt or pen-
etrating injury, palpate for tenderness, guarding, rebound tender-
ness. Percuss to elicit peritonism. Auscultate for bowel sounds. Pelvic
X-ray. DPL/USS if warranted. Consider abdominal CT if patient is
stable.

5. Perineum (rectum/vagina) — look for contusions, haematomas, la-
cerations, rectal examination (bleeding, tone, bowel wall integrity,
bony fragments, prostate position), vaginal examination (bleeding,
lacerations).

6. Musculoskeletal — inspect and palpate upper and lower limbs for la-
cerations, contusions, fractures, bleeding, deformity and pain. Eval-
uate joints. Palpate peripheral pulses. Evaluate X-rays for fractures.
Look for thoracic, lumbar and sacral spine injury (log roll). If in doubt
X-ray to exclude fracture.
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7. Neurological - GCS, upper and lower limb sensory and motor func-
tion (gross), look for localizing signs.

Careful documentation of findings and procedures is paramount and
should be performed by a dedicated member of the trauma team.

RADIOLOGY

The use of radiological investigations and their timing can be diffi-
cult. Plain radiographs of the C-spine, chest and pelvis are imperative
together with imaging of suspected long-bone fractures.

Ultrasound scan is helpful in assessing intra-abdominal injury.
However, although sensitive, it is not very specific and is operator-
dependent. It is generally accepted that the presence of free fluid on
abdominal ultrasound acts as an indication for laparotomy. It is impor-
tant to note that the absence of any positive finding on ultrasound does
not exclude major intra-abdominal pathology.

Computed tomography should only be considered in the haemo-
dynamically normal patient. The decision to undertake a transfer of a
patient from the emergency department (to CT scanning or theatre)
should always be made in consultation with senior doctors.

OTHER INVESTIGATIONS

Diagnostic peritoneal lavage is not commonly undertaken as it is less
specific than ultrasound and computed tomography which have now
largely superseded it. There are rare occasions when it may be appropri-
ate to undertake diagnostic peritoneal lavage, but the procedure must
always be performed by an appropriate operator.

H Transfer

This needs to be safe, efficient and necessary, to a place where an appro-
priate level of care can be provided. This may be to the operating theatre
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or to an intensive care unit. An appropriate escort must accompany the
patient. There needs to be a safe handover of the patient in terms of the
history, initial findings, treatment and response thus far. It is often not
possible to complete the secondary survey prior to transfer; it is there-
fore important that documentation of the injuries found, and their treat-
ment up to that point are clear — including any items of the primary and
secondary survey that have not been completed.

H Potential pitfalls

There are certain groups of patients who may present potential difficul-

ties in management due to altered physiological states.

Children: see Paediatric Trauma chapter.

Elderly: among this group there is a reduction in physiological reserve
and therefore a decreased ability to deal with the physical chal-
lenges of trauma. Many will be on drugs (often numerous), which can
impair the ability to produce an appropriate response to trauma; e.g.
{3 blocker use will prevent an appropriate tachycardia in the hypo-
volaemic patient.

Pregnancy: in this context, although there are two patients, it is mater-
nal health that is the first priority. The obstetric team and paedia-
tricians should always be involved in the care of these patients. It is
important to remember that the gravid uterus will cause compres-
sion of the IVC if the patient is supine. Therefore a wedge should be
placed under the right hip to displace the uterus off the IVC, other-
wise, manual manoeuvres can be employed. Pregnancy involves a rel-
atively hypervolaemic state and therefore, haemorrhage may not be
associated with any signs.

This chapter is an overview of these principles and offers an approach
to managing the multiply-injured trauma patient. Participation on an
Advanced Trauma Life Support course is recommended for trainees in
relevant specialties.



Trauma: paediatric trauma

PRIYA BHANGOO

Trauma is the leading cause of death in childhood, with a higher inci-

dence in boys, with road traffic accidents and falls accounting for 80 % of

injuries. The initial assessment follows the same principles as in adults,

the first priority being Airway, Breathing and then Circulation, but there

are additional considerations at every step of the assessment.

Additional points to consider when preparing for the arrival of a pae-

diatric trauma patient:

Delegating team member roles: this is particularly important with
children as not only are the trauma team present but the pediatri-
cians, paediatric intensive care unit (PICU) staff and paediatric anaes-
thetists may all be present. Swift and clear team leadership is required
to run an efficient trauma team, with relevant specialists called upon
when required.

Unlike adult trauma victims, childhood trauma also involves the par-
ents. Early on the parent(s) needs to be cared for by a single del-
egated member of staff who can provide ongoing support to the
family and also take a considered history during the resuscitation.
Parents may often request to be present during the resuscitation; such
requests need to be respected and given due care and consideration
but reassessed repeatedly during the ongoing resuscitation. To calm
children during a trauma, it may be helpful for a familiar voice and
face (a single member of the family/friend) to be present at the head
end of the child.

Since children are usually under adult supervision, witnesses/parents
often accompany the child to hospital. A clear history needs to be
taken with due care and consideration documenting clearly not only

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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the event history, but also who is providing the history. This allows not
only an appreciation of potential injuries but may also raise concerns
regarding the possibility of non-accidental injury.

m Vital parameters vary with age. In all resuscitation rooms there should
be easy access to normal values for respiratory rate, pulse rate and
blood pressure. Become familiar with these before the child arrives as
active resuscitation is dependent on these as well as a child’s weight.

m Weight can be estimated from age or from head-to-toe length. The
Broselow tape provides details of normal parameters for height as
well as extensively detailing doses of medication and size of equip-
ment required during a paediatric resuscitation. Easily memorizable
formulae also provide similar guidance, e.g. Weight = (age + 4) x 2.

m Children compensate for illness and injury more effectively than
adults. They have a greater reserve to mask shock, whatever the aeti-
ology. By careful repeated assessments, along with a high index of sus-
picion, the aim is to prevent the sudden deterioration from compen-
sated shock to catastrophic decompensation.

H Primary survey

Treat life-threatening conditions as they are encountered during the ini-
tial survey.
A useful mnemonic for possible aetiology:
A irway obstruction
T ension pneumothorax
O pen pneumothorax
M assive haemothorax
F lail chest
C ardiac tamponade.

M 1. Airway with cervical-spine control

m Oxygen - high flow, 10-15 1/min through a face mask and reservoir
bag. If, after further assessment, breathing is inadequate, bag and
mask ventilation will be required.



Surgical emergencies

As with adult trauma. Collars are sized according to the size of the
child’s neck. A collar alone is insufficient, either sandbags or tape are
required or in a smaller child manual immobilization is often better
tolerated. If a child is uncooperative, senior judgement is required as
to whether more harm than good is being done by forceful immobi-
lization. It may be appropriate to immobilize the child, if there is a
high index of suspicion, once the child is intubated and ventilated.
The optimal airway position in a child is different from that of an
adult. The neutral position is advocated as opposed to ‘sniffing the
morning air’ in adults. This can be achieved either manually or with
a small support placed under and at the level of the shoulders, thus
reducing overextension at the neck. Jaw thrust and chin lift is done as
for adults.

Once optimal positioning is achieved the patency of the airway can

be assessed.

Look for effort of breathing/cyanosis, listen for breath sounds and

voice, feel for breath.

Airway adjuncts can be used to improve airway patency if tolerated:

Oropharyngeal airways (Guedel) are sized from the level of the
incisors to the angle of the jaw and are placed with the concave side
nearest the roof of the mouth.

Nasopharyngeal airways are often better tolerated, the estimated size
is one that is the same as the patient’s little finger. Do not insert np
airways when head injury is suspected.

Definitive airway if indicated — a secure tube placed within the tra-

chea. This is done by an experienced member of the trauma team

after discussion with the team leader:

Endotracheal airway size: newborn size 3.0

From age of 1 year: internal diameter size (mm) = (age/4) + 4

Length (cms) = (age/2) + 12.

ANATOMICAL DIFFERENCES IN CHILDREN

Infants less than six months are obligate nasal breathers.

Relatively larger head and tongue.



Trauma: paediatric trauma m

Larynx is higher and epiglottis is proportionally bigger and horseshoe
shaped.

Cricoid is narrowest part of the larynx which limits the size of the endo-
tracheal tube (ETT). In adulthood, the narrowest part is at the cords,
hence the use of uncuffed ETT in children to reduce ulceration and
sub-glottic swelling.

C-spine: interspinous ligaments are more flexible, facet joints are flat,
children have larger head compared to neck —all these result in greater
flexibility and movement of the head on the neck. Spinal cord injuries
without any evidence of a fracture are more common compared to
adults. Bear this in mind when addressing potential C-spine injuries
(SCIWORA - spinal cord injury without radiological abnormality).

H 2. Breathing

m Assess respiratory effort as with adults, noting the normal rate cor-

rected for age.

m Look, feel, auscultate.

m Check midline tracheal position - if deviated with evidence of pneu-
mothorax (pushes trachea away) then immediate needle decompres-
sion required. A large bore cannula is inserted into the affected side,
second intercostal space in the mid-clavicular line. This is then to be
followed with insertion of a chest drain.

m Identify any life-threatening conditions and treat immediately.

T ension pneumothorax
O pen pneumothorax
M assive haemothorax
F lail chest.

ANATOMICAL DIFFERENCES IN CHILDREN

Relatively smaller upper and lower airways. Resistance to flow is
inversely proportional to the fourth power of the radius (so halving the
radius will result in a 16-fold increase in resistance); so small obstruc-
tions have significant effects on air entry.
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Infants’ ribs lie more horizontally, contributing less to chest expansion.

They rely mainly on diaphragmatic breathing.

The majority of chest trauma in children is due to blunt injury, princi-

pally caused by road traffic accidents.

Children have a more pliable chest wall, this increases the frequency of

pulmonary contusions without overlying rib fractures. When rib frac-
tures do occur they indicate severe force.

Chest injuries are managed as with adults. Chest drains in adults are 28—

32F size; in children the largest drain that fits between the rib spaces
is used.

M 3. Circulation with haemorrhage control

Assess as with adults, noting the normal values corrected for age.

m In infants and children it is easier to assess the pulse at the brachial

and femoral/carotid artery, respectively.

Normal capillary refill is taken at the sternum for five seconds and
should return within two seconds.

Cool peripheries.

m Blood pressure: according to age. As a rough guide systolic BP = 80 +

(2 x Age); diastolic 2/3 of this value.
Intravenous access is gained as in adults but intraosseous (io) is con-
sidered in young children (<6 years of age) if iv access is poor (after
two attempts) in an unwell child. The most common site is over
the relatively subcutaneous area 1-2 finger breadths below the tib-
ial tuberosity (venous cut down is another alternative although more
time-consuming and requiring more skill).
Request FBC, blood request (O negative, type specific and full
crossmatch dependent on urgency) and bedside glucose test as a
minimum.
Fluid boluses: 10 ml/kg followed in quick succession by another
10 ml/kg.

Circulation is then reassessed. If required, this is then repeated.
Again reassess. When starting the third bolus, blood should be con-
sidered (10 ml/kg) and urgent surgical opinion is needed.
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m Look for source of blood loss and aim to control it. Think of the body
in compartments as you carry out your primary assessment; blood
can be lost into any of these and may not be recognized unless actively
looked for.

Thoracic cavity, abdominal cavity, pelvic cavity, long bones, and
don’t forget to look on the floor!

ANATOMICAL DIFFERENCES IN CHILDREN

A child’s circulating volume per kg of body weight (70-80ml/kg) is
greater than an adult, but the actual total volume is small.

Heart rate contributes significantly to their ability to compensate; BP fall
is a much later sign of shock relative to adults.

Pain relief is particularly important after gaining iv access. Children
become much more cooperative when they are comfortable; as they
get older their compliance improves with their comprehension.

M 4. Disability (brief neurological
assessment)

m Hypotension and hypovolaemia must be corrected to prevent sec-
ondary injury to the brain.

m Assess neurological status using the modified paediatric Glasgow
coma score which changes the verbal component in those under the
age of four years. A much simpler method is using the AVPU scale in
which responding to pain only is equivalent to 8/15 GCS.

m Check papillary responses, fontanelle, lateralizing signs.

A - Alert; V-Verbal; P — Pain; U - Unresponsive.

H Glasgow coma scale: document best score

m If each side is different document this clearly.
m Clearly specify score in each of eyes (E), verbal (V), and motor (M)
response.
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Glasgow Coma Scale

Eye opening Score

Spontaneously 4
To speech
To pain
Nil

- N W

Best motor response Score

Obeys command

Localized stimulus (above level of clavicle)
Withdraws

Abnormal flexion

Extensor response

Nil

- N W &5 U1 O

Verbal response >4 yrs <4 yrs Score

Orientated Appropriate words, smiles, follows 5
Confused Cries but consolable
Inappropriate words Persistently irritable
Incomprehensible words Restless and agitated
Nil None

- N W &

Reprinted with permission from Elsevier © 1974

ANATOMICAL DIFFERENCES IN CHILDREN

Although uncommon, and unlike adults, children may become
hypotensive after a head injury. Fontanelles and mobile cranial sutures
are more tolerant of expanding intra-cranial lesions. Patients with
bulging fontanelles, in the absence of coma, should be treated as hav-
ing a more severe injury.

H 5. Exposure

m Keep children warm from early on in resuscitation with warm/heated
blankets.
m Manage as with adults.
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ANATOMICAL DIFFERENCES IN CHILDREN

Ratio of a child’s body surface area to blood volume is highest at birth,
diminishing as child grows. Children subsequently become hypother-
mic more quickly than adults.

H Investigations in the primary survey

Invasive procedures are avoided unless necessary and this is dependent
upon clinical indication:

Blood glucose
X-rays — chest, pelvis, C-spine: AP and lateral (+ peg view if >8 years)

ECG

u
|
m Urinary catheter — NG tube used to catheterize
[
® Remaining investigations as with adults.

Log roll - number of people required is dependent on size of child.
Take this opportunity to examine not only the spine but also the back
of the head and limbs, clearly documenting the presence or absence of
injuries. Rectal examination although performed in adults is rarely indi-
cated in children.

M 6. Secondary survey and AMPLE history

See adult trauma section.

M 7. Further investigations, transfer and
definitive care

See adult section.

H 8. Non-accidental injury

This should be suspected if:

m There is delay in seeking medical help
m Vague, or inconsistencies in re-calling events, either from the same or
different people
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Repeated presentations in different emergency departments
Inappropriate parental behaviour and interaction with the child
Discrepancy between injuries and history

Concerning injuries and patterns: bites, burns in unusual sites, peri-
anal or genital injuries

Injuries of different ages
m Injuries inconsistent with the child’s developmental age.

Paediatric trauma victims are not only challenging due to the anatom-
ical and physiological differences, but also psychologically. A de-briefing
session should be offered to all staff after the resuscitation to discuss
management issues as well as coping with potentially traumatizing
experiences.

This chapter is based on the principles advocated on Advanced
Trauma Life Support and Advanced Paediatric Life Support courses.
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ABOSEDE AJAYI AND PATRICIA WARD

Trauma scoring refers to the use of physiological and anatomical param-

eters as prognostic indicators in trauma. Physiological scoring systems

incude the Glasgow coma scale (GCS), Revised trauma score, and

Trauma and injury severity score (TRISS). Anatomical scoring systems

include the Abbreviated injury score (AIS) and Injury severity score (ISS).

While no single system is accepted as the gold standard some important

examples are given below:

B Glasgow coma score

(Note that a score of <8 indicates need for definitive airway such as

endotracheal tube.)

Feature

Scale responses

Score notation

Eye opening

Verbal response

Best motor response

Spontaneous
To speech
To pain
None

Orientated

Confused conversation
Words (inappropriate)
Sounds (incomprehensible)
None

Obey commands
Localize pain
Flexion - normal

- abnormal
Extend
None

S NWHBEUO = NWBEULI =2NWS

Total coma ‘score’

3/15-15/15

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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H Revised trauma score

One commonly used system is the revised trauma score, which can be
used as a triage tool, and has been shown to have high inter-rater relia-
bility. As with most scoring systems it is based on physiological param-
eters as at the time of presentation. A composite of scores, given for
respiratory rate, systolic blood pressure and Glasgow coma score, is cal-
culated. It is heavily weighted towards the Glasgow coma score to com-
pensate for major head injury in the absence of multi-system injury
or major physiological changes. The probability of survival rises with
trauma score. Various threshold values have been suggested to demand
treatment of patients at a fully equipped trauma centre.

Revised trauma score

Component Finding Score

A Respiratory rate (breaths/min) 10-29
>29
6-9
1-5
0

B Systolic BP (mmHg) >89
76-89
50-75
1-49
0

C GCS score conversion 13-15
9-12
6-8
4-5
<4

O=2aNWA O=NWIA O=aNWN

Revised trauma score (A + B + ()

B Paediatric trauma score

There are important physiological and anatomical differences between
adults and children which make trauma scoring difficult. These relate
to body surface area, different size and shape of the airway and different
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ranges of physiological parameters such as heart rate, respiratory rate
and blood pressure.

The respiratory rate observed may or may not represent respiratory
compromise e.g. in the crying or frightened child. Assessment of the
Glasgow coma score requires knowledge of the normal behaviour of a
child of any given age, and in the pre-verbal child it is even more diffi-
cult to determine. The paediatric trauma score represents the sum of the
severity of grade of each category and has been demonstrated to predict
potential for death and severe disability.

H Injury severity score (ISS)

This is an anatomical scoring system that provides an overall score for
patients with multiple injuries. An Abbreviated injury scale (AIS) score is
assigned to each injury, allocated to one of six body regions (head, face,
chest, abdomen, extremities and pelvis, external). Only the highest AIS
score in each body region is used. The three most severely injured body
regions have their score squared and added together to produce the ISS
score. The ISS takes some time to formulate so is not a useful triage tool,
but it has important uses as a prognostic indicator as it correlates with
morbidity, hospital stay and mortality. Ranging from 0-75, a score of
<15 points, for example, indicates a better prognosis than one of
>56 points.
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ANDREAS DEMETRIADES AND JOAN GRIEVE

H Introduction

Head injury can be defined as any alteration in mental or physical func-
tioning related to a blow to the head. The most affected are young adults
and societal cost is significant (emotional and financial), estimated at
$25 billion per annum in the USA alone, excluding inpatient costs.

H Classification

m Neurological impairment: mild (GCS 14-15), moderate (GCS 9-13) or
severe (GCS 3-8). See Trauma Scoring Systems Chapter for GCS.

m Anatomical: focal (extradural, subdural and intra-cerebral haema-
toma) vs. diffuse (concussion, multiple contusions, diffuse axonal
injury (DAD), hypoxic injury).

® Mechanism: blunt vs. penetrating.

H Incidence

180-220 cases per 100 000 population (US), approximately 600 000 each
year. Of these 10% are fatal, 75% are minor, the remainder equally
divided between moderate and severe. Males are affected more than
females (2:1) and it is commoner in the under 35s.

H Actiology

Road accidents are the commonest cause. Also falls, occupational
injuries, sports and leisure accidents. Violence and penetrating trauma
increases in cities with a population >100 000.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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H Pathophysiology concepts

Monro-Kelly doctrine: total intra-cranial volume (1500 ml) is fixed due
to the inelastic nature of the skull and is composed of brain (85—
90 %), blood (10 %), and CSF (<3 %). Cerebral oedema, haemorrhage,
focal haematoma and hydrocephalus increase these components. An
increase in one of these compartments will require a compensatory
decrease in the others in order to maintain intracranial pressure (ICP).
Normal ICP=10-15 mmHg. At the point where the compensatory

mechanisms are exhausted, ICP exponentially rises (see Figure 21).

@
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Figure 21

Compliance: the change in volume per change in pressure. Brain com-
pliance is limited and volume changes from oedema or haematoma
are not easily tolerated.

Cerebral blood flow (CBF): the critical parameter for brain function and
outcome following trauma. CBF can only be measured continuously
by invasive means. It is, however, dependent on cerebral perfusion
pressure.

Cerebral perfusion pressure (CPP) = mean arterial pressure (MAP) —
ICP.
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Autoregulation: CBF is maintained in the normal brain when MAP is
50-150 mmHg. Below 50 mmHg there is a risk of ischaemia and above
150 mmHg a risk of high ICP caused by pressure-passive flow. In trau-
matic brain injury (TBI) autoregulation is often impaired when CBF
becomes directly dependent on CPP.

H History

A complete history may be impossible and collateral history (family,
witnesses and paramedics) is therefore crucial. Consider non-accidental
injury in children and discuss with appropriate authorities (subdural
haematomas of different ages, bilateral or multiple skull fractures,
retinal haemorrhages and contusions). Consider mechanism of injury:
could there be associated injuries? (e.g. cervical spine). Establish
degree of retrograde and antegrade amnesia. Past medical history
should include investigation of the cause of traumatic brain injury
(e.g. arrhythmia, epilepsy), establishing co-existing disease (diabetes,
coagulopathy) and alcohol intake — never assume that decreased GCS
is due to alcohol and always look for a head injury. Allergies and tetanus
status are important.

H Symptoms

Headache, nausea, vomiting, focal neurological symptoms (weakness,
dysphasia, sensory changes, double vision) may all lead to suspicion of
TBI. Ask about symptoms of skull fracture (otorrhoea, rhinorrhoea) and
seizures (collateral history).

M Signs

Vital signs: heart rate, blood pressure, Glasgow coma scale (GCS)

Eyes: pupil size and symmetry (consider third nerve palsy or local orbital
trauma), extraocular eye movements, visual fields and acuity, and
fundoscopy
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Neurological assessment: cranial nerves, limb tone, power, coordina-
tion, reflexes and sensation. Gait if appropriate

Signs of skull base fracture: haemotympanum, haemorrhage from ear,
rhinorrhoea or otorrhoea (CSF will give a halo sign on blotting paper),
anosmia, subconjunctival haemorrhage, Battle’s sign (mastoid bruis-
ing from petrous temporal bone fracture) (see Figure 22) and racoon
eyes (bilateral periorbital bruising (see Figure 23)).

Raccoon eyes

Figure 22

Battle's sign

Figure 23
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H Investigation

Blood tests: FBC, U&E, LFTs, G&S, glucose, blood alcohol level.

Urine toxicology screen.

Skull X-ray has been largely replaced by CT but may still have a role in
penetrating injury to assess foreign body presence.

CT scan is the mainstay of TBI assessment. It is rapid, reliable and easily
interpretable but patients must be fully assessed and stable prior to
transfer.

B NICE guidelines in England and Wales for
brain CT with head injury (www.nice.org.uk)

GCS < 13 at any point after the injury.

GCS of 13 or 14 two hours after injury.

Suspected open or depressed skull fracture.

Any sign of basal skull fracture.

Post-traumatic seizure.

Focal neurological deficit.

Retrograde amnesia (events before injury) over 30 minutes.
Vomiting more than once.

Amnesia or LOC with any of age > 65, coagulopathy or warfariniza-
tion.
m Dangerous mechanism of injury.

H CT scan interpretation

Although the CT scan should always be seen and reported by a radiol-
ogist, below are a few things to look out for when commenting on the
scan.

1. Examine bone windows for fractures.
2. Assess tissue windows for intra-axial haematoma (intra-cerebral,
subarachnoid or intraventricular haemorrhage); extra-axial
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haematoma (extra- or subdural); contusion with or without a
contre-coup injury. Note that an acute subdural haematoma (freshly
clotted blood) is more opaque on CT than a chronic subdural which
is more liquid.

3. Check for intracranial air (pneumocephalus); hydrocephalus (tem-
poral horn dilatation is often the earliest indicator); mass effect and
midline shift; oedema and obliteration of the basal cisterns.

B Other imaging

MRI has a limited role in acute trauma evaluation, however its greater
anatomical accuracy is useful in the subacute stage to assess for small
contusions and diffuse axonal injury, neuronal injury in the subcortical
gray matter or brainstem due to rotational or acceleration/deceleration
forces, which is often the cause of persistently low GCS with no signifi-
cant injury visible on CT.

Types of brain haematoma (Figures 24-27)

Haematoma

Cranium

Dura

Ventricle

Figure 24 Subdural haematoma
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Cranium Dura

Haematoma

Figure 25 Extradural haematoma

Cranium

Haematoma
Dura

Figure 26 Intracerebral haematoma

Frontal sinus

Bleed

Cranium

Figure 27 Subarachnoid haematoma
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H Management

MINOR HEAD INJURY

Admit for observations until the picture is any concern.
Indications for admission:
m Seizure
m Focal deficit
m |GCS
Skull fracture
Severe headache and vomiting
Bleeding diathesis

Difficulty in assessment e.g. alcohol, age, epilepsy, language

barrier
m Social circumstances.

Regular neurological observations are essential.

If deterioration occurs:

m Resuscitate
m Discuss with a senior and/or neurosurgery
m Consider an urgent CT scan.

Discharge after 12-24 hours if the patient has GCS 15 and is asymp-
tomatic with no focal neurological deficit. Otherwise consider CT
scan. Ensure a responsible adult will be present for 24 hours following
discharge. Give advice card warning of post-concussion symptoms.
Ensure adequate analgesia.

MODERATE HEAD INJURY

ABCDE of ATLS protocol

All require CT scan

All require admission and observation

80 % will improve — manage as minor head injury

10-20 % will deteriorate - manage as severe head injury.
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SEVERE HEAD INJURY

ABCDE of ATLS protocol.

Give oxygen and maintain full spinal precautions unless spinal injury
excluded — always assume there is an associated neck injury.

Check breathing and provide assistance as necessary. Comatose patients
will require intubation and ventilation to protect airway and maintain
oxygenation.

Aim at pCO; of 4-4.5 kPa. Hypocapnia causes vasoconstriction. If
patients are over-aggressively hyperventilated, the brain is made fur-
ther hypoxic, compounding the primary injury.

Correct hypovolaemia.

Treat any cause of major continuing blood loss.

Urgent CT and discuss with neurosurgery.

Check BM and correct hypoglycaemia.

Give tetanus cover and iv antibiotics (cefuroxime 1.5 g) for compound
skull fractures (check local policy).

Avoid nasogastric tube in skull base or facial fractures (use orogastric
instead).

Clean and close scalp lacerations but not at the expense of CT or transfer
to neurosurgery.

Treat seizures with iv diazepam 5-10 mg and load with phenytoin
(15 mg/kg iv slowly with ECG and BP monitoring then 3-4 mg/kg as
a single dose per day).

H Further management

1. Look closely for signs of raised ICP/herniation: Cushing’s triad:
hypertension, bradycardia and reduced LOC suggest increased ICP.
Signs of raised ICP with a risk of imminent herniation include a fixed
and dilated pupil ipsilateral to pathology with contralateral (occa-
sionally ipsilateral Kernohan’s notch) hemiparesis (not always assess-
able). In either case discuss immediately with neurosurgeon.
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2. Consider the need for osmotic diuresis with mannitol: (0.5 g/kg bolus
or 200 ml of 20 % in adults). Note this is only a temporizing manoeu-
vre but may buy time to allow for neurosurgical transfer.

3. Avoid causes of secondarybrain injury: hypoxia, hypotension, hyper-
thermia and infection.

4. In intensive care units where intracranial pressure monitoring is
used, CPP can be accurately controlled. Aim at ICP < 25 and CPP >
65 mmHg. Maintain a head-up body tilt of 20-30 degrees.

H Prognosis

Risk of intracranial haematoma after traumatic brain injury is as
follows:

m GCS 15 with no skull fracture 1:6000
m GCS < 15 with no skull fracture 1:120
m GCS 15 with skull fracture 1:30

m GCS < 15 with skull fracture 1:4.

Up to 50 % may have late-onset epilepsy (>7 days from injury) after
penetrating trauma. With CSF fistula 80 % of acute rhinorrhoea resolves
within a week; meningitis risk with CSF leak is 10-15 %, but prophylactic
antibiotics have not been proven to reduce this. Post-concussion symp-
toms (headache, dizziness, poor concentration, depression, lethargy)
are common after head injury and may persist for months. Symptoms
are exacerbated by alcohol, and decreased functional status will affect
return to work, predisposing to stress and anxiety. 100 % of severe and
approximately 65 % of moderate head injuries will not return to pre-
morbid functional level due to permanent disability.

H Head injury advice (on discharge)

Rest quietly and avoid alcohol for 48 hours.
A responsible adult should remain with you for the next 24 hours.
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You should return to the hospital immediately if you:

1. Vomit more than twice

2. Become dizzy or develop a severe or persistent headache not
relieved by normal painkillers (e.g. paracetamol)
Become restless or drowsy
Have a convulsion or fit or twitching of face, arms, legs etc.
Develop any sign of weakness anywhere in the body.
Have double vision or blurred vision.

A

Common symptoms (these may persist for some days) include:
1. Mild headache
2. Tiredness
3. Poor concentration
4. Mild memory loss.



Trauma: thoracic trauma

GEORGE KRASOPOULOS AND THANOS ATHANASIOU

Incidence: 10 % of all trauma cases. 25 % of trauma deaths in the United
Kingdom.

Prognosis: less than 15 % of the victims with thoracic injuries require
surgery and 80 % are managed conservatively with or without a chest
drain. Overall mortality of 10 %.

Classification: injuries can be described broadly as due to blunt trauma
and those due to penetrating injuries (gunshot or stab wounds).
Pathophysiology: blunt injuries may be more difficult to diagnose, often
require additional imaging, and are mainly managed with simple inter-
ventions like intubation, ventilation and chest-tube insertion. In con-
trast, penetrating injuries are more likely to require emergency surgery.
Patients with penetrating trauma generally deteriorate more rapidly and
recover more quickly than patients with blunt injury.

Clinical features: major thoracic trauma can occur without chest wall
damage, and the presence of other injuries may delay diagnosis, so high
index of suspicion is paramount. The examination and diagnosis should
be guided by mechanism and suspicion of injury rather than a direct
manifestation.

Initial management and investigation: this follows the basic tenets of
resuscitation of all critically injured patients as per ATLS guidelines. The
primary goal is to provide oxygen to vital organs. Airway control (A),
adequate breathing and ventilation (B), circulation and volume replace-
ment (C) are the top priorities. The patient should be monitored with
pulse oximetry and a cardiac monitor (ECG) to ensure adequate ven-
tilation and look for common arrhythmias such as premature ventric-
ular contractions and pulseless electrical activity (PEA). The first-line

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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approach to managing the clinical entities of thoracic trauma is given
below. The cardiothoracic team should be involved early on.

H Primary survey of life-threatening
injuries

TENSION PNEUMOTHORAX

Thoracic injury resulting in a ‘one-way valve’ air leak through either the
chest wall or from the lung itself; allows air to enter (but not leave) the
thoracic cavity. This completely collapses the affected lung, displacing
both mediastinum and trachea away from the affected side.

Clinical features: chest pain, shortness of breath, respiratory dis-
tress. Examination reveals tachycardia, hypotension, tracheal deviation
away from the affected side, neck vein distension, absent breath sounds
on affected side, and hyperresonance on percussion. Tension pneumo-
thorax is an emergency clinical diagnosis that should be acted on prior to
CXR.

Management: patient should be placed on high-flow oxygen and
large-bore needle decompression (14G or 16G cannula) of the affected
side in the second intercostal space anterior axillary line immediately
performed. Follow with iv access and fluid resuscitation. Definitive treat-
ment involves placement of a chest drain in the fifth intercostal space
anterior axillary line on the affected side.

FLAIL CHEST

Occurs with two or more consecutive rib fractures in two or more places,
resulting in an unstable thoracic wall segment. Subsequent paradoxical
motion of this segment in relation to thoracic wall, and reduced chest
expansion due to pain. If untreated results in respiratory failure and
hypoxia. Associated with contusion of underlying lung and a haemo-
pneumothorax.
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Management: respiratory support (high-flow oxygen, positive-
pressure ventilation or intubation) and analgesia. Gain iv access and
fluid resuscitate but do not fluid overload as this is likely to precipitate
pulmonary oedema. Arterial blood gas monitoring (arterial line inser-
tion) and HDU admission mandatory. Normal chest wall stability re-
stored within 5-10 days. Physiotherapy. Surgical repair rarely indicated.

OPEN PNEUMOTHORAX OR ‘SUCKING CHEST WOUND’

Results from a large chest wall defect through which air enters the thor-
acic cavity (if the opening is greater than the diameter of the trachea, air
enters preferentially through this wound).

Management: high-flow oxygen, iv access, resuscitate. Close defect
with a sterile occlusive dressing taped on three sides, acting as a
valve allowing air to escape from the pleural space on expiration (see
Figure 28), and insert a chest drain. Definitive closure is required.

Three-sided dressing

/\_/

Figure 28

MASSIVE HAEMOTHORAX

An accumulation of more than 1500 ml (or 1/3 blood volume) of blood
within the thoracic cavity.

Clinical features: severe hypovolaemia with shock, flat neck veins
(unreliable as tension pneumothorax may distend the neck veins),
absent breath sounds or dullness to percussion.

Management: high-flow oxygen, large-bore iv access and volume
replacement with colloid and crystalloid, and type specific blood.
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Urgent blood crossmatch, FBC, U&E, clotting. Chest drain insertion
on the affected side. Over 1500 ml blood drainage usually requires a
thoracotomy so cardiothoracic team should be contacted immediately
if this is suspected. Autotransfusion may also be set up to restore
volume. Other indications for thoracotomy include continuing blood
loss (200 ml/hr for 2-4 hours), requirement for repeated transfusion,
persistent hypovolaemic shock, and penetrating chest-wall injuries
(especially those between nipples anteriorly and scapulae posteriorly).
Thoracotomy should only be performed by a surgeon qualified to deal
with and control the site of haemorrhage.

CARDIAC TAMPONADE

The collection of blood within the pericardium (a fibrous sac surround-
ing the heart), resulting in inadequate cardiac filling and low cardiac
output.

Clinical features: Beck’s triad of raised JVP (raised CVP), hypoten-
sion and muffled heart sounds. Exaggerated pulsus paradoxus (systolic
BP drops more than 10 mmHg during inspiration) and Kussmaul sign
(paradoxical rise in CVP on inspiration) may be noted but are soft signs.
Prompt echocardiogram (as part of a FAST scan) may be useful provided
patient is stable. In PEA with the absence of hypovolaemia and tension
pneumothorax, cardiac tamponade should be excluded.

Management: pericardiocentesis (see Pericardiocentesis Chapter) is
diagnostic and therapeutic. Positive pericardiocentesis from trauma
requires further surgical management by cardiothoracic team, either to
fully drain blood with a pericardial window, or to perform emergency
thoracotomy/sternotomy and pericardiotomy to inspect the heart. Note
that the presence of clotted blood will result in ineffective pericardio-
centesis and require emergency drainage by a qualified surgeon.

EMERGENCY THORACOTOMY

Indicated mainly for penetrating injuries with vital signs on presenta-
tion (survival 25 %). Any penetrating injury traversing the mediastinum
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is an indication for thoracotomy. It is not indicated for the vast majority
of blunt injuries (mortality >98 %). The preferable incision is the ‘clam-
shell’ as it can give you access to both pleural spaces and to the medi-
astinum. The possibility of survival is enhanced if it is performed by a
cardiothoracic surgeon and in the operating theatre.

Indications:

Cardiac arrest with penetrating injury

Any penetrating injury traversing the mediastinum

Massive haemorrhage (>1.51or >0.3 1/hr)

Cardiac tamponade

Large open wounds

Major thoracic vascular injuries

Major tracheobronchial injuries

Oesophageal perforation.

B Secondary survey of life-threatening
injuries

During the secondary survey there is an opportunity to examine the
patient in depth, look at the CXR, ABG, pulse oximetry and ECG. In
thoracic trauma the clinician should have a high index of suspicion for
the following injuries:

SIMPLE PNEUMOTHORAX (Figure 29)

Air enters the space between visceral and parietal pleura (either from the
lung via a laceration or through the thoracic wall) resulting in collapse of
the affected lung.

Clinical features: patient may be short of breath and hypoxic. Absent
breath sounds, subcutaneous emphysema, and hyper-resonance on
percussion of affected side.

Management: CXR confirms diagnosis. Chest drain should be
inserted. A patient with a pneumothorax should not be intubated and
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ventilated or given positive pressure ventilation (PPV) until a chest drain
is inserted to avoid turning this into a tension pneumothorax.

Collapsed lung

Two-way valve

Figure 29 Simple pneumothorax

HAEMOTHORAX

Blood enters the interpleural space from a bleeding intercostal vessel,
internal mammary artery, or lung laceration most commonly.

Management: if seen on CXR, insert a chest drain and monitor output
(as for Massive haemothorax).

RIB FRACTURES

A common injury usually occurring in the space between the fourth
to tenth ribs. If lower ribs are involved: think about the possibility of
an associated abdominal (hepatic or splenic) injury. If upper ribs are
involved: think about the possibility of a major neurovascular injury,
haemo/pneumothorax, or abdominal injury.

Management: pain control (see Figure 10 Analgesic ladder), and
identification of complicated injuries. The presence of lung injury or
haemothorax requires chest drain insertion. Early physiotherapy is
imperative.



m Surgical emergencies
PULMONARY CONTUSION

May develop over time as contusion matures following injury, and
present with progressive respiratory failure.

Management: pulse oximetry, serial ABG, ECG monitoring, high-flow
oxygen and appropriate ventilatory support (including intubation and
ventilation if severe hypoxia), HDU/ICU admission, repeat CXR.

TRACHEOBRONCHIAL TREE INJURY

Injuries to the trachea, larynx and major bronchi carry a significant mor-
tality, and are often overlooked in blunt trauma.

Clinical features: haemoptysis, subcutaneous emphysema, tension
pneumothorax, mediastinal shift.

CARDIAC INJURIES

Can occur with blunt or penetrating injuries of the thorax and include:

Penetrating injuries

1. Simple lacerations of the chambers: resuscitate the patient and
call for urgent cardiothoracic assistance. Clam-shell or median ster-
notomy is indicated to inspect all sides of the heart and major vessels.
Septal or valvular injuries can be repaired later unless haemodynam-
ically important.

2. Simple lacerations of the coronary arteries: resuscitate the patient
and call for cardiothoracic assistance. Surgery involves ligation for
distal arterial involvement, and cardiopulmonary bypass and repair
if proximal artery is involved.

Blunt injuries

They are the cause of myocardial contusion in 90 % of the cases. Patients
may complain of chest discomfort, and present with arrhythmias
(premature ventricular contractions, sinus tachycardia, AE RBBB, S-T
segment changes), right ventricular failure (raised CVP) and hypoten-
sion. Patients should be on a monitor for at least 24 hr.
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TRAUMATIC AORTIC DISRUPTION

Specific symptoms and signs are absent, high index of suspicion in
deceleration injuries. CXR may raise suspicion showing:

. Widened mediastinum

. Fractures of scapula, first or second ribs

. Obliterated aortic knuckle

. Left haemothorax

. Presence of apical pleural cap

. Right tracheal/oesophageal deviation

. Obliterated space between pulmonary artery and aorta

© N O s W N =

. Depressed left main bronchus.

Management: resuscitate the patient. If suspected contact cardio-
thoracic team early. Further investigation includes aortography and
helical contrast-enhanced CT. Surgery or stenting is indicated if there
is massive blood loss, tamponade or an expanding haematoma. This
decision should be made by a cardiothoracic surgeon.

DIAPHRAGMATIC INJURIES

These are present in 25 % of penetrating injuries of the thorax.
Blunt injuries of the thorax and/or abdomen can cause diaphragmatic
injuries. In these cases the left side is more commonly affected (90 %)
although bilateral injuries can be present. They are often associated with
lower-rib fractures. The stomach is the most frequent herniating organ.

Clinical features: include respiratory distress, bowel sounds in the
chest, hypovolaemia (80 % chance of gastric volvulus in three years if
untreated).

Management: resuscitate and refer to cardiothoracic team early.

OESOPHAGEAL INJURIES

Can be due to penetrating and blunt trauma. Diagnosis requires a high
level of suspicion especially in gunshot or stab-wound transversing
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the mediastinum. Spontaneous oesophageal rupture (Boerhaave'’s syn-
drome) is usually precipitated by severe vomiting, resulting in a sudden
onset of severe thoracic or epigastric pain. Diagnosis is often delayed
as the clinical picture mimics other emergency conditions, such as
myocardial infarction, acute gastritis and acute pancreatitis.

Clinical features: presence of pleural effusion without rib frac-
tures, chest pain, subcutaneous and/or mediastinal emphysema,
pneumo/haemothorax, presence of gastric contents in the chest tube.

Management: resuscitate the patient, nil by mouth, analgesia, chest
drain insertion, prompt referral to cardiac team. CT scan may help
confirm diagnosis, Gastrografin (diatrizoate meglumine and diatrizoate
sodium) swallow may be used, and early oesophagoscopy is useful to
confirm diagnosis (50-90 %).

STERNAL FRACTURES

Usually linear and in middle third. Have high index of suspicion for
underlying major vascular injuries.

Management: adequate analgesia, identify underlying injuries with
imaging (CT). Ultimately may require open reduction and fixation as
part of another treatment or to improve cosmesis.

SCAPULA FRACTURES

May occur with significant force of impact injuries. The brachial plexus
is usually injured.

Management: shoulder immobilization, early physiotherapy and sur-
gical intervention are indicated if complicated shoulder problems are
present.

CLAVICULAR FRACTURES

May be extremely displaced and should raise index of suspicion of high
velocity blunt thoracic injury.
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ROS JACKLIN AND PARASKEVAS PARASKEVA

Abdominal trauma is an important cause of morbidity and mortality
among all age groups. Identification of the site of trauma requires an
appreciation of the fact that the external surface of the abdominal cavity
is superiorly covered by the lower thorax (the diaphragm may rise up to
the fourth intercostal space with full expiration), inferiorly extends down
to the pelvis, laterally includes the flanks, and posteriorly is covered by
the back (Figure 30). Internally the cavity is divided into:

Peritoneal space: contains diaphragm, liver, spleen, stomach, small
bowel, parts of ascending and descending colon, transverse colon, sig-
moid colon, and female reproductive organs.

Retroperitoneal space: contains abdominal aorta, inferior vena cava,
duodenum, pancreas, kidneys, ureters, parts of ascending and
descending colon.

Pelvis: contains rectum, bladder, iliac vessels and female reproductive
organs.

H Types of injury

Blunt abdominal trauma: compression forces such as direct blows or
compression against a fixed object (seatbelt) commonly cause tears
and subcapsular haematomas in solid visceral organs. Hollow organs
(bowel) may experience a transient increase in intraluminal pressure
resulting in rupture. Deceleration forces result in shearing between fixed
and free segments of tissue, tearing supporting tissues at their junction.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Omentum

Peritoneum

Peritoneal
cavity

Figure 30

Classic injuries include mesenteric tear with splanchnic vessel injuries,
and hepatic tear along the ligamentum teres. At laparotomy for blunt
trauma, common injuries include splenic (40-55 %), hepatic (35-45 %),
and retroperitoneal haematoma (15 %).

Penetrating abdominal trauma: a foreign body breaches the abdom-
inal wall and enters the peritoneal cavity. Stab wounds may be decep-
tive in the injuries they cause and a high index of suspicion for occult
injuries must be maintained. Commonly affected organs include liver
(40 %), small bowel (30 %), diaphragm (20 %) and colon (15 %). Gunshot
wounds (GSWs) are high-energy transfer injuries with unpredictable
missile track. High-velocity rifle wounds may cause temporary cavita-
tion and secondary missiles (e.g. fragments of bone) may inflict addi-
tional injuries.
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B Management of abdominal trauma

Initial assessment and management are described in the Trauma: adult
trauma Chapter in accordance with ATLS guidelines. An experienced
surgeon should be involved early. In hypotensive patients the goal is
rapidly to determine if an abdominal injury is present and whether it
is the cause of haemorrhage (indicating immediate laparotomy).

HISTORY

Seek information as to the mechanism of injury, such as the height
of any fall. In the context of a road traffic accident (RTA) this would
include speed of the vehicle, type of collision, use of seatbelts/restraints
and deformity to the passenger compartment. After penetrating trauma,
establish time of injury, type of weapon, range (GSW) and the amount of
external bleeding at the scene.

EXAMINATION

This should be performed systematically (inspection, palpation, percus-
sion, auscultation), remembering to examine the back and lower chest.
Look for penetrating injuries, lacerations, and contusions from restraint
devices. Assess pelvic stability and perform penile, perineal, rectal and
vaginal examinations. Assess the gluteal region, as up to 50 % of pen-
etrating injuries here are associated with significant intra-abdominal
component (including rectum).

INVESTIGATIONS

Blood tests: G&S/cross match, FBC, U&E, clotting, amylase, glucose,
alcohol levels. Urinary catheter to monitor urine output and urinalysis
for haematuria (exclude urethral injury first looking for meatal blood,
pelvic fractures). Urinary pregnancy test +/— urinary drug screen when
appropriate. NG tube may be beneficial.
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X-rays: trauma series (lateral C-spine, chest and pelvis). Erect CXR
may reveal free air, diaphragmatic hernia or rib fractures. AXR of ques-
tionable benefit but in blunt trauma may show retroperitoneal air or
loss of psoas shadow suggesting retroperitoneal haemorrhage. Diag-
nostic ultrasound: focused assessment sonography in trauma (FAST)
scan is a rapid, non-invasive means of diagnosing intra-abdominal fluid,
which may be performed by trained individuals (See Radiology — Ultra-
sound Chapter). Limitations include operator dependency and inabil-
ity to diagnose diaphragmatic, pancreatic and bowel injuries. Diagnos-
tic peritoneal lavage (DPL) is a quick invasive procedure for detect-
ing free blood or gastrointestinal contents in the peritoneal cavity (see
DPL Chapter). Limitations include invasiveness, low specificity, inabil-
ity to diagnose retroperitoneal haemorrhage and inability to localize
injury. Computed Tomography (CT): only appropriate for patients who
are haemodynamically normal with no existing indication for emer-
gency laparotomy. CT provides information on site of injury including
pelvic organs and retroperitoneum. Limitations include time taken, fail-
ure to diagnose diaphragmatic/pancreatic injuries, and need for patient
transport.

Indications for laparotomy following abdominal trauma

Mode of evaluation Blunt abdominal trauma  Penetrating abdominal trauma

Clinical findings Positive DPL/FAST USS Uncontrolled haemorrhage from
in unstable patients Gl/GU tract
Any GSW traversing

peritoneum/retroperitoneum
Evisceration of abdominal
contents

Unexplained hypotension and abdominal distension
Signs of peritonitis

X-ray Free/retroperitoneal air  —
or rupture of
hemidiaphragm
T Ruptured Gl tract or intraperitoneal bladder, renal pedicle

injury or severe visceral parenchymal injury
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H Local exploration of stab wounds

If the patient is haemodynamically stable and has no signs of periton-
ism, the wound may be explored under local anaesthetic; however this
is often not definitive and of questionable value. Confirmation of peri-
toneal cavity breach either with a CT scan or definitively with diagnostic
laparoscopy should be carried out.

B Observation and serial examination

Admission, observation, and serial examination in apparently asymp-
tomatic patients with blunt or penetrating (stab wounds) abdominal
trauma may reveal injuries that were initially missed in the resuscitation
room.



Burns

BEN ARDEHALI AND GREG WILLIAMS

Incidence: 250 000 people per annum sustain burn injuries in the UK.
Of these, 15000 require admission to a specialist burns unit. There are
300 deaths per annum from burns.

Types: Flame injuries (55 %) account for the majority of the burns.
Scald burns (40 %) are the second most common type. Electrical and
chemical burns are less common (5 %).

H Pathophysiology

Local response — three zones of burn:

1. Coagulation zone - central area composed of non-viable tissue due
to coagulation of constituent proteins.

2. Stasis zone — initially blood supply is present but over the ensuing
24 hours hypoperfusion and ischaemia can prevail, resulting in irre-
versible damage. The aim of burn resuscitation is to increase tissue
perfusion and prevent this tissue damage. Hypotension, infection
and oedema can render this zone non-viable.

3. Hyperaemia zone — contains viable tissue; unless associated with
severe sepsis and/or prolonged hypoperfusion this zone tends to
recover.

Systemic response: large burns > 30 % total body surface area (TBSA)
can have a profound systemic effect on major organs through the release
of cytokines and other inflammatory mediators.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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1. Cardiovascular system: systemic hypotension and end organ hypo-
perfusion can occur from (a) fluid loss from the burn wound, (b)
sequestration of intravascular fluid and proteins into the interstitial
space due to increase in capillary permeability, and (c) decrease in
myocardial contractility due to release of cytokines such as tumour
necrosis factor «.

2. Respiratory system: bronchospasm is caused by circulating inflam-
matory mediators, and adult respiratory distress syndrome can occur
in severe burns.

3. Metabolic changes: hypermetabolic response is common and can
increase the original rate upto three fold. Early enteral feeding to
meet increased energy requirement and maintain gut integrity due
to splanchnic hypoperfusion is imperative.

B Burn wound assessment

Evaluating size of area involved:

1. Palmar surface method: patient’s palm (including fingers) is approx-
imately 1 % TBSA. Good at estimating small (<15 %) or very large
(>85 %) burns.

2. Wallace’s rule of 9's: good at estimating medium to large burns in
adults. Each arm, anterior aspect of each leg, posterior aspect of each
leg, and head =9 % each, anterior/posterior torso = 18 % each.

3. Lund and Browder charts: account for variation in body shape (Figure
31) with age and provide an accurate assessment of burns in children.

(Note: erythema should not be included in the burn area.)
Evaluating depth of burn:

1. Superficial (First degree): e.g. sunburn. Mild erythema and confined
to epidermis. Capillary refill present. Pain resolves in 72 hours. No
blisters or scarring.

2. Partial thickness (Second degree): this is further sub-divided into three
categories.
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a. Superficial dermal: pale pink, presence of sensation and capillary
refill. Blisters are small. Dermal appendages are intact and the
wound will heal in less than three weeks with minimal scarring.

b. Mid-dermal: dark pink, sensation intact, capillary refill slow. Large
blisters present and usually heals with minimal scarring.

c. Deep-dermal: fixed staining, absence of sensation and capillary
refill. No blisters and will heal in more than three weeks with
marked scarring.

+
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Adult

Figure 31
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3. Full thickness (Third degree): epidermis and dermis layers are
destroyed, no epidermal appendages remain. White/yellow leath-
ery, waxy, charred appearance with thrombosis of vessels. Absence
of sensation and capillary refill. No possibility of spontaneous
regeneration.

Bl Management

Major burns >15 % TBSA:

History: mechanism (type of burn, duration of exposure, time of injury,

type of first aid performed). Any concomitant injury, inhalational risk

(enclosed space).

Examination: ABCDE of primary survey as follows:

1. Airway - signs suggesting inhalational injury and potential airway
compromise include: singed nasal hairs, carbonaceous sputum or
carbon particles in the oropharynx, facial burns and history of flame
burn in an enclosed space or patient lying unconscious in a fire. A
senior anaesthetist should assess the patency of the airway and if in
doubt intubate.

2. Breathing — inhalational injury can lead to carbon monoxide (CO)
poisoning. CO has 250 times the affinity for Hb as oxygen and leads to
tissue hypoxia. Blood gas levels of COHb > 25 % warrant intubation
of the patient. Treatment with 100 % oxygen displaces CO six times
faster than atmospheric oxygen. Smoke inhalation leads to bron-
chospasm, inflammation and bronchorrhoea. The accumulation of
secretion can lead to pneumonia. Nebulizer and non-invasive ven-
tilation can help. Invasive ventilation may be required to allow lung
toileting. Circumferential thoracic burn causing mechanical restric-
tion in chest expansion requires escharotomies.

3. Circulation - intravenous access with large bore cannula (take blood
for urea and electrolytes, full blood count, clotting and group and
save). Fluid resuscitation is required for adults with burn > 15 %
and children with burns > 10 % (excluding erythema). Fluid formu-
lae are guidelines, and ultimately the monitoring of physiological
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parameters is the key to successful resuscitation, e.g. blood pressure,
pulse and urine output. Many regimes have been described. We use
the Parkland formula based on Hartman’s crystalloid fluid.

Parkland formula for total fluid requirement in 24 hours
=4 ml x kg (body weight) x % burn surface area.

Half of this fluid is given in the first 8 hours (starting from the time of
burn and not time of admission) and the remaining half is given in
the next 16 hours.

Fluid requirements for children: because of their increased surface
area, they should receive an additional maintenance infusion of
dextrose-saline:

100 ml x kg in 24 hours for the first 10 kg of the child’s weight.
50 ml x kg in 24 hours for the next 10 kg of the child’s weight.
20 ml x kg in 24 hours for the next 10 kg of the child’s weight.

Aim to maintain a urine output of 0.5-1.0 ml/kg/hour in adults and
1.0-1.5 ml/kg/hour in children.

4. Disability - Glasgow coma scale (GCS) assessment important, but
rule out hypoxia and hypovolaemia as source of confusion.

5. Exposure — adequate exposure is essential to correctly estimate the
area of burn and assess the depth and temporarily dress the area with
cling film. Also look for other concomitant injuries. Minimize heat
loss through unnecessary exposure by applying bear hugger to keep

patient warm.
(Note: any deep circumferential burn results in limited ability of

expansion of tissue oedema. This can lead to tissue ischaemia and
necrosis. The burn extremity needs to be elevated and escharotomy car-
ried out. This involves making an incision of burned skin to relieve
pressure.)

H Reasons for referral to a burns unit

m Burns covering more than 10 % TBSA in adults and 5 % in children
m Burns involving face, hands or perineum



Inhalational injury
Significant electrical or chemical burns

|
[

m Suspicion of non-accidental injury
m Burns associated with major trauma
|

Extremes of age — under 5 or over 60.

B Chemical burns

Usually deeper than they appear; dilution and not neutralization is
the rule of management. In cases of hydrofluoric acid burn, however,
the wound should be neutralized with 10 % calcium gluconate. Phenol
burns need to be washed with polyethylene glycol if available, as phenol
is poorly soluble in water.

H Electrical burns

Lowvoltage injuries < 1000 V: can cause local tissue destruction without
systemic impact.

High voltage injuries > 1000 V: can cause significant internal destruc-
tion through passage of current through tissues. Can be described as
a massive crush injury with intact skin. The resultant muscle damage
and breakdown can lead to myoglobinuria and acute tubular necrosis.
These patients should be managed by maintaining a high urine out-
put (2 ml/kg/hr) and urine can be alkalinized with sodium bicarbon-
ate to increase the solubility of myoglobin. Fasciotomies as opposed
to escharotomies may need to be carried out, as deep compartments
are involved. Cardiac damageis rare but monitoring should be carried
out during the first 24 hours along with cardiac enzymes.

M Excision and grafting

Deep dermal and full thickness burns need to be excised either tangen-
tially with a hand knife or fascial excision. The resultant defect is then
covered with meshed autograft. In cases of inadequate donor site for
graft harvest the debrided area can be covered with cadaveric allograft
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or skin substitutes (Integra, Biobrane) to protect against fluid loss and
burn wound infection.

H Nutritional requirement

In their hypermetabolic state the burn patients have increased daily
calorific requirements: adults: (25 kcal x kg) + (40 kcl x % burn),
children: 40-60 kel x kg.

W Multi-disciplinary approach

Successful outcome in burns patients to pre-injury level of physi-
cal, emotional, and psychological well-being relies on a strong multi-
disciplinary approach from the onset of the accident. The essential role
of fire brigade, paramedics, medics, nurses, pharmacists, nutritionists,
physiotherapists, occupational therapists, psychologists and social ser-
vices cannot be over emphasized.

H Examples of fluid resuscitation calculations

Case 1: a 48-year-old mechanic weighing 70 kg with a 40 % flame burn
was brought to A&E (accident and emergency department) at 5 pm. The
accident took place an hour prior to his admission.

m Question 1. What is his total fluid requirement in the first 24 hours?
Answer:4 ml x 70 kg x 40 % TBSA burn = 11200 ml in 24 hours.

m Question 2. How much should he receive in the first 8 hours? Answer:
5600 ml in the first 8 hours and 5600 ml over the next 16 hours.

m Question 3. He was given 1000 ml by the paramedic team. What will be
his hourly infusion rate in the first 8 hours? Answer: subtract what he
has already been given from what he should be receiving in the first
8 hours: 5600 — 1000 = 4600 ml. The burn took place at 4 pm and
midnight will be his 8 hour point. It is now 5 pm, so over the next
7 hours he should receive: 4600/7 = 657 ml/hour from 5 pm to
midnight.
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m Question 4. What will be his hourly infusion rate for the next 16 hours?
Answer: 5600/16 = 350 ml/hour from midnight to 4 pm the next day.

Case 2: calculation of maintenance fluid for a child.
m Question 5. How much maintenance fluid will a 29 kg child require?
Answer:

100 ml x kg in 24 hours for the first 10 kg of the child’s weight = 1000 ml
in 24 hrs.

50 ml x kg in 24 hours for the next 10 kg of the child’s weight = 500 ml in
24 hrs.

20 ml x kg in 24 hours for the next 10 kg of the child’s weight = 180 ml in
24 hrs.

Total = 1680 ml in 24 hours.

Hourly infusion rate: 1660/24 = 70 ml/hour.



Acute abdomen

HENRY TILLNEY AND ALEXANDER G. HERIOT

H Definition

Acute abdominal pain of less than one week’s duration sufficiently
severe to require hospital admission and not previously investi-
gated/treated. Accounts for 1 % of UK hospital admissions, 6 % of A&E
referrals and 18 % of surgical admissions.

H Actiology

This may be due to thoracic, abdominal or pelvic pathology as shown in
the figure.

B Pathogenesis

Visceral pain is poorly localized and sensed according to the embryolog-
ical origin of the structure/organ (see figure). Foregut viscera (includ-
ing stomach, duodenum, pancreas, gallbladder and liver) transmit pain
to the epigastrium via coeliac plexus. Midgut viscera transmit pain to
the umbilicus via superior mesenteric plexus. Hindgut viscera transmit
pain to the hypogastric region via inferior mesenteric plexus. Parietal
pain is localized pain secondary to direct parietal peritoneal irritation
mediated by the somatic nerves (thoraco-lumbar), and may be associ-
ated with reflex involuntary abdominal wall rigidity. Diaphragmatic irri-
tation (for example secondary to acute cholecystitis) is referred to the
shoulder (C3-5 distribution) (Figure 32).
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Acute hepatitis

Acute pancreatitis
Cholangitis
Cholecystitis
Cholelithiasis

Duodenal ulcer
Dyspepsia

Hepatic abscess
Retrocaecal appendicitis

Medical
Hepatomegaly: heart failure
Myocardial infarction
Pericarditis

Pneumonia

Herpes zoster

Right lower quadrant

Appendicitis

Bowel obstruction
Diverticulitis

Hernia

Inflammatory bowel disease
Kidney stones

Meckel’s diverticulitis

Psoas abscess

Mesenteric adenitis

Ectopic pregnancy

Gynaecological

Ectopic pregnancy
Mittelschmerz
Endometriosis
Ovarian cyst
Ovarian torsion
Pelvic inflammatory disease
Tubo-ovarian abscess
Spontaneous/

threatened abortion

.

Right upper quadrant

Diffuse
Acute pancreatitis
Bowel obstruction
Aortic dissection
Aortic aneurysm
Early appendicitis
Gastroenteritis
Inflammatory bowel disease
Irritable bowel syndrome
Mesenteric infarction / ischaemia
Peritonitis
Sickle-cell crisis

Figure 32

H History

Acute abdomen m
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Dyspepsia
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Splenic abscess
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Splenic rupture
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Pneumonia
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Bowel obstruction
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Kidney stones

Inflammatory bowel disease
Irritable bowel syndrome
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Gynaecological

Ectopic pregnancy
Mittelschmerz
Endometriosis
Ovarian cyst
Ovarian torsion
Pelvic inflammatory disease
Tubo-ovarian abscess
Spontaneous/

threatened abortion
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Features of the abdominal pain (Figure 33):

m Location over the abdomen: localized versus generalized.

m Character: sharp, dull, burning, colicky (episodic and of variable
intensity, usually secondary to obstruction of hollow muscular viscus
with frequency of pain increasing with proximal obstruction).

m Nature: constant vs. intermittent. Constant pain is usually secondary
to inflammation/necrosis.
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Diaphragm
(C4)

Heart (T3 and T4)

Oesophagus
(T4 and T5)

Stomach (T8)

Liver and gallbladder

(T8-T11)
Small intestine (T10)
Colon (T11) .
Kidney and testes
Bladder (T11-L1) (T10-L1)
Figure 33

m Onset/offset. sudden (signifying acute event such as perforation) ver-
sus gradual (progressive inflammatory process such as appendicitis).
Change from intermittent to constant pain in a patient with obstruc-
tive symptoms is a worrying sign, and is suggestive of infarction or
perforation.

m Intensity: 1-10 (10 being the worst pain they have ever experienced).

®m Radiation: renal colic (loin to groin), biliary colic (RUQ to right
scapula), and pancreatitis (epigastrium through to the back) are clas-
sical examples.

m Exacerbating/alleviating factors: for example movement and cough-
ing exacerbates parietal peritonism but has no affect on renal colic,
and food alleviates gastritic pain but exacerbates biliary colic.

m Similar previous presentations.

Associated symptoms such as anorexia, nausea, vomiting, hae-
matemesis, diarrhoea, constipation, rectal bleeding, fever, urinary tract
symptoms (dysuria, frequency, nocturia, etc.) and vaginal discharge are
important in making the initial differential diagnosis.

Characteristics of vomiting may help, for example, determine the
level of intestinal obstruction (food implies above the second part of
the duodenum, bilious may be indicative of a lower obstruction, and



Acute abdomen m

faeculent is indicative of small bowel obstruction and occurs due to bac-
terial overgrowth in stagnant small bowel contents).

Bowel habit is an important part of the history. Constipation may
indicate obstruction, or ileus (absolute constipation is a worrying fea-
ture). Diarrhoea may suggest gastroenteritis, diverticulitis, appendici-
tis, or partial obstruction. Blood in the stool is a very important clue
(see Gastrointestinal Bleeding Chapter). Stool colour and character (pale
stools difficult to flush in toilet) may also highlight site of pathology.

Menstrual and sexual history to exclude gynaecological causes and
ectopic pregnancy.

Systems review, past medical history and drug history allows not only
an appreciation of co-morbidity but may identify a medical cause for the
abdominal pain (for example diabetic keto-acidosis or sickle-cell crisis).

H Examination

General inspection: general appearance (jaundice, dehydration) and
level of comfort (lying very still in peritonism versus writhing around
unable to get comfortable in colic). Pain with coughing implies parietal
peritonism. Vital signs: heart rate (tachycardia with pain and shock), res-
piratory rate (tachypnoea in compensated respiratory acidosis), blood
pressure. Abdominal inspection: scars, shape (distended), visible peri-
stalsis, hernias. Palpation/percussion: site of maximal tenderness and
rigidity. Guarding is involuntary contraction (rigidity) of underlying
musculature. Rebound tenderness is pain on removal of examining hand
or percussion (due to stretching of the inflamed parietal peritoneum).
This is a sensitive guide to underlying inflammation (peritonism). Aus-
cultation: absent/scanty/high pitched/obstructive bowel sounds. Com-
plete the examination by performing rectal, vaginal, hernial orifices and
external genitalia examinations.

H Investigation and management

Bloods tests: FBC, U&E, LFTs, Amylase, CRP and group and save/cross-
match as indicated. Urine dip: infection, haematuria. Urine 3-HCG:
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essential in females of child-bearing age. Arterial blood gas: metabolic
acidosis (compensated or uncompensated)/lactate (e.g. in bowel
ischaemia and pancreatitis). Erect CXR: free gas (indicative of vis-
ceral perforation), pulmonary pathology. AXR: dilated bowel, extralumi-
nal gas (Rigler’s sign), gallstones, renal stones, calcified pancreas/aorta.
USS, CT and contrast studies may all be of benefit. Whilst initial man-
agement includes patient resuscitation and analgesia while investiga-
tions are performed, further management is directed to the underlying
condition and described throughout this book.



Acute pancreatitis

DANNY YAKOUB AND GEORGE HANNA

Implies pancreatic inflammation and autodigestion. Acute cases regress
and heal while chronic cases persist and progress. It may occur at any
age, but most commonly in middle-aged men.

H Actiology

Alcoholism and gallstones are the most common causes. It may occur
with viral infections e.g. Coxsackie B virus, hyperparathyroidism, blunt
trauma, iatrogenic injury during surgery or ERCP.

H Pathophysiology

Aetiological factors might lead to acinar cell injury, leading to release
of proteases and lipases which cause local gland and fat digestion. The
resulting acute oedematous inflammation may regress or progress to
haemorrhagic or necrotizing form. Necrosis of the gland may lead to
dysfunction, formation of a pseudocyst, abscess or peritonitis.

H Presentation

Acute cases: pain (90 %), nausea, vomiting and possibly picture of shock,
acidosis and signs of peritonitis as abdominal distension, tenderness,
guarding and rigidity. Retroperitoneal haemorrhagic fluid collection
may show as pigmentation in the flanks and peri-umbilical region (Grey
Turner and Cullen’s signs). Complications include chronic pancreati-
tis, biliary obstruction, pseudocyst formation and septicaemia. Chronic
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— Epigastric pain

1a Acute pancreatitis —_l During attack

W Serum enzyme level

M Pancreatic function

1b Recurrent acute pancreatitis

2a Chronic relapsing pancreatitis

2b Chronic pancreatitis

I EET

Figure 34 Modified Marseilles definition of types of pancreatitis

pancreatitis may present with relapsing acute attacks or simply by pro-
gressive loss of pancreatic function in the form of diabetes and malab-
sorption. Pancreatitis can be classified according to aetiology, severity or
clinical presentation and progression (see Figure 34).

M Differential diagnosis

Acute cholecystitis, intestinal gangrene, obstruction or perforation, rup-
tured aortic aneurysm.

H Assessment of severity and prognosis of
acute pancreatitis

Scoring systems include Ranson’s, Glasgow and APACHE II scores (see
tables). APACHE II (acute physiology and chronic health evaluation)
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score is the most sensitive and specific and can be used at any time.
In addition some biochemical markers have been investigated but none
proved robust enough to be used alone e.g. trypsin activated peptide,
phospholipase A2, serum trypsinogen 2 and CRP.

H Investigations

Biochemical tests: increased serum and urinary amylase starts after 12
hours, peaks at 48-72 hr and is back to normal at 5-7 days, sensiti-
vity (75-92 %), specificity (20-60 %). Serum lipase and trypsin are more
sensitive (86-100 %) and specific (50-99 %) but are not widely avail-
able and disappear rapidly, thus not used routinely. Blood gases are
important as they may show signs of acidosis. Others include hypergly-
caemia, hypocalcaemia, methemalbuminaemia and hyperlipidaemia.
Plain abdominal X-ray may show signs of ileus. CT scan: invaluable for
diagnosis and assessment of severity and complications via a contrast-
enhanced CT scoring giving grades A-E according to radiological
picture.

H Management

Acute cases: resuscitation and systems support is the mainstay of treat-
ment, through NG placement, replacement of fluids, electrolytes, blood
and plasma with monitoring of vital signs, urine output and central
venous pressure. Opiates are used for relief of pain. Premature feed-
ing may cause exacerbation, frequent arterial blood gas monitoring
may reveal occult respiratory failure commonly present early, which
may need ventilator support and pulmonary artery pressure monitor-
ing. Where sepsis is present, antibiotics should be started early. Frequent
re-evaluation of severity and progress is essential to guide further man-
agement. Surgical: indicated in failed response to medical management
or to treat complications such as abscess, haemorrhage or pseudocyst.
Chronic cases: enzyme replacement, adequate nutrition and insulin
supplement. For chronic relapsing cases, pain management and
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rehabilitation of the alcoholic patient. Surgical intervention is indicated
in intractable pain not responsive otherwise or for management of a sec-
ondary complication.

M Various scoring systems for assessment of
severity and prognosis of acute pancreatitis

Ranson’s criteria scoring

Present on admission Developing during the first 48 hours
Age > 55 years Haematocrit fall > 10 %

WBC > 16 x 10%/I Urea > 0.9 mmol/I rise

Blood glucose > 10 mmol/I Uncorrected serum calcium < 2 mmol/I
Serum LDH > 350 1U/I Arterial p0; < 60 mmHg (8 kPa)

AST > 120 1U/I Base deficit > 4 mmol

Estimated fluid sequestration > 6 |

Ranson score of 0-2: 0.9 % mortality. Score of 3-5: 10 %-20 % mortality. Score of >5 has 50-90 %
mortality and is associated with more systemic complications.

Modified Glasgow prognostic criteria

Finding at any time during

Parameter first 48 hours Points
Arterial pO; on room air < 8 kPa (<60 mmHg) 1
Serum albumin <32g/d 1
WBC count > 15 x 10°/I 1
Serum calcium < 2 mmol/I 1
Urea > 16 mmol/L 1
Serum LDH or > 600 IU/I 1
Serum AST/ALT >100 1U/I

Age > 55 years 1
Blood glucose > 10 mmol/I 1

Interpretation: if the score > 3, severe pancreatitis likely while if < 3 it is unlikely. NOTE: a use-
ful acronym is PANCREAS (P=p0,, A=Albumin, N=Neutrophils (WBC), C=Calcium, R=Raised Urea,
E=Enzymes (LDH/AST/ALT), A=Age, S=Sugar (Glucose).



APACHE |1 Scoring system (Online calculator:
www.sfar.org/scores2/apache22.html)

(A) Acute physiology score

(each 0-4) (B) Age points  (C) Chronic health points

1 = Rectal temp (°C) <44-0 Cirrhosis -2 or 5

2 = Mean arterial pressure (mmHg) 45-54 -2 Immunosuppression
-20r5

3 = Heart rate (bpm) 55-64 -3 NY Heart Assoc. class IV
-20r5

4 = Respiratory rate (bpm) 65-74-5 COPD-2o0r 5

5 = Oxygen delivery (ml/min) >75-6 Renal dialysis
-20r5

6 = p0, (mMmHg)

7 = arterial pH

8 = Serum sodium (mmol/I)

9 = Serum potassium (mmol/I)
10 = Serum creatinine (mg/dl)
11 = Haematocrit (%)

12 = White cell count

Interpretation: A+ B + C > 9 suggests severe pancreatitis.



Acute appendicitis

ROS JACKLIN AND PARASKEVAS PARASKEVA

The vermiform appendix is a long diverticulum, rich in lymphoid tis-
sue, extending from the inferior pole of the caecum at the point of con-
vergence of the taenia coli. Appendicitis refers to inflammation of this
structure with superimposed infection (Figure 35).

Post ileal: 19%

Retrocaecal: 63%
lleum

Pre ileal: 1%

Subcaecal: 2% Pelvic: 35%

Figure 35

H Incidence

It may occur at any age, but is commonest in the second and third
decades, with an overall lifetime risk of 7%. M > E

B Pathophysiology

Luminal obstruction (commonly due to a faecolith) results in an
increased luminal pressure, ultimately resulting in an impaired blood
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supply to the appendix wall. Infection of the obstructed appendix ulti-
mately results in gangrene and perforation of the wall of the appendix
which is either localized (appendix abscess) or leads to generalized
peritonitis.

H Classification

According to the position in which the appendix lies in relation to
the caecum: (1) Lies within the peritoneal cavity (exposed to anterior
parietal peritoneum), (2) ‘Hidden’ from parietal peritoneum (pelvic,
retroileal or retrocolic positions).

H History

Progressive history often starting with central abdominal pain eventu-
ally localizing to the right iliac fossa. Associated anorexia, nausea, vom-
iting, and low grade fever. Pain usually has features of peritonism such
as worsening on coughing or moving, and is alleviated by lying still. A
retrocaecal appendix may present with varying features of abdominal
pain depending on the site of peritoneal irritation. Perforation results
in diffuse peritonitis with pain throughout the abdomen. Atypical pre-
sentations include diarrhoea (irritation of adjacent rectum), urinary
frequency (irritation of adjacent bladder), and flank pain (retrocaecal
appendix). A urological and gynaecological (menstrual) history should
be taken, to exclude urinary tract infection, pregnancy (ectopic or uter-
ine) and ovarian pathology as the cause. Always ask the patient if they
have had an appendicectomy before!

H Examination

Patient may be flushed, dehydrated, tachycardic, have low grade pyrexia
and a fetor oris (foul-smelling breath). Patient often bends over when
walking holding RIE or may sit with legs drawn up. Abdominal exam-
ination reveals RIF tenderness, with guarding. Classically tenderness
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from an anterior lying appendix is greatest at ‘McBurney's point’ (a point
one-third of the distance from the anterior superior iliac spine and
umbilicus). Peritonism may be elicited by percussion tenderness or
rebound tenderness (the former is kinder to the patient). A palpable
mass is indicative of an appendix abscess. Digital rectal examination
may reveal tenderness if appendix is located in the pelvis. Vaginal exam-
ination should be performed on female patients with vaginal discharge
or bleeding. Rovsing’s sign is demonstrated by palpation in the left iliac
fossa reproducing the pain in the right iliac fossa. Psoas sign can be
elicited by stretching the iliopsoas muscle by extending the thigh. Obtu-
rator sign is tenderness elicited on passive internal rotation of the flexed
hip.

Appendicitis usually evolves over 24-36 hours, and use of a brief
period of observation and serial examination are invaluable in making
the diagnosis.

H Investigation

FBC (raised WBC), U&E, CRP (may be raised), G&S, clotting. Urinalysis
including 3-HCG (ectopic pregnancy) and dipstick for UTI, but beware
as urine may contain traces of blood, protein and leucocytes in appen-
dicitis. Although mainly a clinical diagnosis radiological investigations
may be used in difficult cases. USS may be beneficial in patients with
appendix masses, and in women to exclude ovarian pathology. Note
that a negative USS does not exclude appendicitis. CT has a higher
diagnostic accuracy and may visualize an inflamed appendix. Diagnos-
tic laparoscopy is indicated in difficult cases, particularly in women. In
patients over the age of 50, alternative diagnoses such as colonic diver-
ticular disease and malignancy should be excluded with a CT scan (see
relevant chapters).

l Management

The patient should be given analgesia and iv fluids while prepara-
tions are made for appendicectomy. Antibiotics should be given once a
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diagnosis and decision to operate has been made by the surgeon, espe-
cially if there is a delay in surgery. Appendicectomy may be performed
laparoscopically or open. If an apparently normal appendix is removed,
the surgeon must exclude a Meckel’s diverticulum, acute salpingitis and
Crohn’s disease. Other sequelae of appendicitis include an appendix
mass where the appendix becomes walled off by the omentum, typi-
cally after a several-day history. These patients should be settled on iv
antibiotics and an interval appendicectomy performed after 6 weeks. An
appendix abscess may be managed with percutaneous drainage under
imaging guidance, or drained at appendicectomy. Mortality in unper-
forated appendicitis is less than 1 %, but approaches 5 % in the very
young and the elderly, due in part to delays in diagnosis and a higher
rate of perforation. The management of appendicitis is summarized
below.

RIF pain suggestive of appendicitis

|

History, examination, blood tests, urinalysis (BHCGI

Atypical findings, especially in
women, chlldren and pregnancy
Typical findings

Ultrasound Diagnostic

laparosco
Observation P Py

v
+ve for inflamed

appendix or -ve for
) ovarian, uterine,
Failure to gravid pathology
resolve without
treatment

Appendix
abscess/
appendix mass

+ve for inflamed appendix

CT-guided drainage
/iv antibiotics

v v
If appropriate
interval
appendicectomy

Laparoscopic/open appendicectomy Laparoscopic

appendicectomy

Management algorithm



Acute cholecystitis

ANDRE CHOW AND ARA DARIZI

Acute inflammation of the gallbladder. One-third of patients with biliary

colic develop acute cholecystitis within two years.

H Actiology

90 % of cases associated with obstruction of the cystic duct by a gall-
stone. Acalculous (absence of gallstones) cholecystitis occurs in 2-5 %
of cases and is associated with prolonged fasting, trauma (burns, frac-
tures), severe illness, intensive care admission, parenteral nutrition
(TPN) and AIDS.

H Pathophysiology

Cystic duct obstruction with continued gallbladder secretions leads to
an increase in pressure. Concomitant infection by intestinal organisms
leads to gallbladder inflammation, diaphragmatic irritation. The stone
often slips back into the gallbladder fundus allowing drainage and reso-
lution of inflammation. Continued obstruction of the duct results in
collection of mucus (mucocoele) and then pus in the gallbladder form-
ing an empyema (pus-filled gallbladder). Subsequently ischaemia of the
gallbladder wall may lead to infarction, necrosis, perforation and ulti-
mately biliary peritonitis.

Acalculous cholecystitis often results from reduced gallbladder con-
traction due to decreased cholecystokinin release, with viscous bile
thought to result in gallbladder obstruction and subsequent bacterial
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seeding. Cystic duct compression may also be caused by extrinsic com-
pression (tumour, node, inflammatory mass).

B Symptoms

Continuous RUQ and epigastric pain (in contrast to the fluctuating pain
of biliary colic). Pain may radiate to back or to right scapula (due to peri-
toneal irritation via T7-9 dermatomes). Note that pain may be very sim-
ilar to that of acute gastritis or peptic ulcer disease (PUD). Associated
nausea, anorexia, fever and vomiting. May have known history of gall-
stones/biliary colic.

H Examination

Pyrexia, tachycardia, dehydration and possible tachypnoea with shallow
respiration. Jaundice may result due to a common bile duct stone. RUQ
palpation reveals localized tenderness with peritonism exacerbated with
deep inspiration. A positive Murphy’s sign is produced when the palpat-
ing hand is placed in the RUQ and the patient asked to inhale. Descent
of the diaphragm pushes the inflamed gallbladder against the examining
hand. The resulting pain causes the patient to arrest inspiration, catching
their breath. The inflamed gallbladder is rarely palpable.

M Differential diagnosis

Peptic ulcer disease (gastritis or perforation), acute pancreatitis, acute
appendicitis (with appendix tip in RUQ), right lower lobe pneumonia,
pyelonephritis, and myocardial infarction (MI).

H Investigations

Blood tests: raised WCC and CRP. LFTs often abnormal with ALP
more affected than ALT/AST. An elevated serum bilirubin should raise
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suspicion of CBD stone (choledocholithiasis). Amylase may be mildly
elevated. X-rays: erect CXR is required to exclude perforated viscus (duo-
denal ulcer) and right lung lower lobe pathology. AXR is often normal
and therefore not indicated, however if performed it is important to look
out for a ‘sentinel loop’ of dilated proximal jejunum (pancreatitis) and
air in the biliary tree (gallstone ileus). Ultrasound is a good and use-
ful initial investigation (see Hepatobiliary disease: gallstones and bil-
iary colic Chapter). Endoscopic retrograde cholangio-pancreatography
(ERCP) is indicated in obstructive jaundice to visualize the biliary tree
and identify gallstones. Magnetic resonance cholangio-pancreatography
(MRCP) may be considered if there is no obvious evidence of CBD
obstruction on blood tests and ultrasound scan, however clinical sus-
picion remains.

H Management

Admit for analgesia, iv fluids, antibiotics (cefuroxime 750 mg-1.5 g/8 hr
iv or ciprofloxacin 500 mg bd po + Metronidazole 400 mg/8hr iv) effec-
tive against gram negative and coliform organisms. Keep NBM if vomit-
ing. Should signs of obstructive jaundice or cholangitis develop, urgent
visualization of biliary tree with MRCP and subsequent drainage is
indicated.

Laparoscopic cholecystecomy is the definitive procedure and may be
performed within 72 hours of the onset of symptoms, or 4-6 weeks after
discharge from hospital. Persistent sepsis with suspicion of gallbladder
necrosis/perforation is an indication for emergency surgery. In severe
cases of acute cholecystitis or in a moribund patient a cholecystostomy
tube may be used to drain the gallbladder.

H Prognosis

90 % of cases resolve with this conservative management. 10 % require
further emergency intervention.
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H Cholangitis

DEFINITION

Obstruction of the biliary tree (such as by a stone in the CBD) results
in stasis and subsequent bacterial overgrowth. The biliary tree eventu-
ally fills with pus and severe biliary sepsis follows. This life-threatening
condition requires early diagnosis and intervention.

CLINICAL FEATURES

Charcot’s triad of (1) Fever and rigors, (2) RUQ pain, and (3) Jaundice
is seen in 60 % of cases. Worsening of the patient’s medical condition
may lead to (4) Shock and (5) Altered level of consciousness (Reynold’s
pentad).

INVESTIGATIONS

Elevated WCC together with obstructive jaundice (raised bilirubin and
LFTs), with confirmation of biliary tree obstruction and dilatation by
urgent USS.

MANAGEMENT

Patient requires intensive resuscitation, antibiotic treatment (consider
ciprofloxacin, tazocin, imipenem or meropenem iv) and supportive care
in an HDU/ICU setting. Urgent surgical decompression of the biliary
tree may be achieved by either ERCP, percutaneous drainage, or intra-
operatively with CBD exploration.
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H Choledocholithiasis

DEFINITION

Stones most commonly pass down gallbladder cystic duct into the
CBD where they may cause biliary colic, cholangitis, pancreatitis and
strictures.

INVESTIGATIONS

An elevated serum bilirubin and LFTs warrant visualization of the biliary
tree and determination of evidence of obstructive dilation with first USS
and then MRCP.

MANAGEMENT

ERCP and definitive CBD drainage. Failed ERCP is an indication for per-
cutaneous cholangiography. Some favour intraoperative cholangiogram
and bile duct exploration at the time of laparoscopic cholecystectomy.
Laparoscopic USS at the time of laparoscopic cholecystectomy may also
be used to locate CBD stones. Note that if surgical opening of the bile
duct is required to remove stones, a T-tube is often placed within the
CBD through this opening. A T-tube cholangiogram can then be per-
formed at day five, and if no CBD stones/leakage is seen then the tube
is clamped. The tube is then removed over a period of 2-3 weeks in the
outpatient setting.



Large-bowel obstruction

PIERS A. C. GATENBY AND PAWAN MATHUR

H Introduction

Incidence: this is a common presentation to the general surgeon on call.
It is more common in older patients in line with the three common
causes — carcinoma, volvulus, diverticular disease (and the important
differential diagnosis of pseudo-obstruction).

Risk factors:

1. Colorectal adenocarcinoma (53 %): age, male sex, previous colonic
polyps, familial adenomatous polyposis, hereditary non-polyposis
syndromes, long-standing ulcerative colitis.

2. Diverticular disease (12 %): age, poor fluid/fibre diet, previous epi-
sodes of diverticulitis.

3. Volvulus (17 %): age, poor colonic motility.

H Definition and classification

Definition by site: distal to ileocaecal valve.
Causes:

1. Mechanical:

a. Extraluminal: colonic volvulus (most frequently sigmoid colon,
but caecum may fold upwards), metastatic carcinoma (frequently
gynaecological/stomach); less frequently: endometriosis, hernia.

b. Luminal: colorectal carcinoma, diverticular/inflammatory
(Crohn’s, UC)/ ischaemic stricture.

c. Intraluminal: foreign body ingestion, intussusception of polyp,
faecal impaction; rare: foreign body introduction.
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2. Non-mechanical: ileus and pseudo-obstruction (mechanical causes
must be excluded).

B Making the diagnosis and treatment

It is important to differentiate clinically a true (mechanical) obstruction
from a failure of bowel motility (pseudo-obstruction), and this may be
made on clinical examination and plain X-rays (or CT or contrast scans
if doubt still remains).

CT scanning is useful for demonstration of metastatic disease in
malignant disease, and in the presence of metastases, relief of the
obstruction by endoluminal stent alone may be sufficient surgical treat-
ment of the primary tumour.

H History

Pain classically colicky in nature (in waves) with individual waves lasting
several minutes, felt in the centre of the abdomen; pain becomes con-
stant in strangulation or perforation. Distension progresses as history
lengthens.

Vomiting in the presence of an incompetent ileocaecal valve, large
bowel (‘faeculent’) contents will be vomited late in the course.

Constipation will become absolute (no flatus or faeces — also known
as obstipation) in complete obstruction after the bowel distal to the
obstruction has emptied (often with diarrhoea initially due to increased
peristalsis in the early course).

Acute/chronic patients may have chronic features of worsening
obstruction (commonly in carcinoma) or previous episodes of acute
obstruction (most commonly in volvulus).

Complete/incomplete partially obstructing lesions may give chronic
symptoms prior to presentation.

Simple vs. strangulated: simple = mechanical obstruction (most com-
mon), strangulated = compromise of vascular supply (especially in
sigmoid volvulus).
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Closed-loop vs. non-closed-loop: if the bowel is obstructed at two
points (e.g. the neck of a hernia or volvulus, or a single obstructing
lesion with a competent ileocaecal valve), the segment lying between
these will become rapidly distended with vascular compromise and
risk of perforation (beware large-bowel obstruction and right iliac
fossa tenderness which may indicate that the caecum is at risk of
ischaemia/rupture).

Time course: initially in the time course symptoms and signs increase
in severity as the intestinal motility and contractile activity increase,
followed later by fatigue and dilation of the bowel. Alternatively the
increased intraluminal pressure may result in perforation and peri-
tonitis (especially if the blood supply is compromised e.g. in a stran-
gulated hernia, volvulus, sepsis, hypovolaemia). The time course of
symptom progression may be several days if the ileocaecal valve is
incompetent and the large bowel may decompress proximally into
the small intestine. Large quantities of fluid will be sequestered
into the third space (outside of the intracellular and intravascular
compartments).

Other features: chronic change in bowel habit, weight loss and passage
of fresh or altered blood per rectum are common in colorectal carci-
noma (but may be present in diverticular disease).

H Examination

Cardiovascular shock secondary to fluid sequestration, systemic inflam-
matory response or sepsis.

ABDOMEN

1. Inspection: distension, previous surgical scars, hernia.

2. Palpation: tenderness, peritonism (in the case of perforation),
abdominal mass from carcinoma, diverticular segment or distended
bowel loop, hernia.

3. Percussion: resonance over gas-filled dilated bowel loops, tender in
the case of peritonitis, ascites in previous abdominal malignancy.
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4. Auscultation: increase in bowel sound frequency and pitch in ear-
lier stages followed by reduction later in course if there is con-
comitant small-bowel obstruction. Normal or reduced bowel sounds
otherwise.

5. Rectum: after bowel opened may be empty and collapsed, presence
of blood indicates possibility of tumour, bowel infarction, diverticular
disease or inflammatory bowel disease; rectal tumour may be palp-
able. A capacious rectum is suggestive of pseudo-obstruction.

MANAGEMENT ALGORITHM

[ Examination + proctoscopy + rigid sigmoidoscopy ]

I_I_I

[ Plain radiology ] [ FBC, U&E ]

[ NG tube + ivi + urinary catheter +/— CVP line |

F
[ Radiological investigations: CT or contrast enema ]

[ I 1
[ sigmoid volvulus | [Diverticular structure | [ Obstructing carcinoma ]

1
[ Consider endoluminal stent ]
I

Work-up for
surgical oncology

Decompress with flatus
tube

I
[ Consider percutaneous

Trial of conservative
management

Surgical resection

endoscopic colostomy
(PEC) if recurrent

Ultimate surgical treatment may involve one of the following proced-
ures: segmental resection and anastomosis +/- on-table lavage +/—
defunctioning ileostomy; Hartmann’s procedure or subtotal colectomy.
Management of pseudo-obstruction is supportive.
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H Investigations

Diagnosis is usually made clinically and investigations are used to con-
firm clinical suspicion and localize the level of obstruction and cause if
not apparent.

Blood tests: normal initially, followed by signs of electrolyte derange-
ment (fluid sequestration), dehydration (raised urea and haema-
tocrit), sepsis (raised WCC/inflammatory markers), raised tumour
markers (CEA, CA19-9) in colorectal carcinoma.

Plain radiology: plain X-ray of the abdomen shows dilated large bowel
loops (peripheral position in abdomen, haustra do not completely tra-
verse lumen), air-fluid levels, foreign bodies, hernia, absence of gas
and faeces distal to the level of obstruction. Erect chest X-ray to rule
out perforation.

Contrastradiology: unprepared water-soluble enema (e.g. Gastrografin)
will demonstrate level of obstruction, features of stricture suggesting
cause, and exclude pseudo-obstruction. This is shown in Figure 36.

Figure 36
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CT (iv with rectal contrast): may help to demonstrate the level of
obstruction and frequently the cause of obstruction.

H Treatment

Resuscitation: treatment of dehydration and electrolyte replacement
with crystalloid, with monitoring of fluid status with a urinary catheter
(4+/— central line). Preoperative optimization and consideration of
transfer to HDU. Early anaesthetic review and opinion is useful.

Antibiotics: if signs of peritonitis/sepsis.

Bowel decompression: nil by mouth. Nasogastric tube if small-bowel
obstruction secondary to incompetent ileocaecal valve. If closed loop
obstruction, early decompression should be instituted due to high risk
of strangulation and perforation.

TREATMENT OF CAUSE OF OBSTRUCTION

1. Carcinoma: surgery is the ultimate treatment (see below) but stent (if
such services are available locally) if complete obstruction, for emer-
gency decompression; stage with CT:

a. Metastatic disease: stent +/— possibility of resection
b. No metastatic disease: stent (as a bridge to surgery) + resection.

2. Diverticular disease: trial of conservative management with bowel
rest (nil by mouth), intravenous fluids and antibiotics; proceed
to resection if symptoms do not settle or patient has recurrent
admissions (see Colorectal disease: colonic diverticular disease
Chapter).

3. Volvulus: decompression with flatus tube +/— consideration of PEC
(percutaneous endoscopic colostomy)/resection.

If the bowel can be decompressed in the acute setting, and surgi-
cal resection is planned electively later, then the risk of a stoma can be
minimized.
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Surgical procedures undertaken for large-bowel obstruction depend
on where the obstructing lesion is and include the following (see
Figure 37):

. Anterior resection
Hartmann’s procedure
. Left hemicolectomy

. Right hemicolectomy
. Subtotal colectomy

oG A W N

. Segmental resection +/— on-table lavage.

A defunctioning ileostomy may be used with any of the above proced-
ures where primary anastomoses are formed.

DVT prophylaxis: thromboembolic deterrent stockings (TEDS) and low
molecular weight heparin.

Nutrition: consider supplemental enteral (or parenteral nutrition),
especially in chronic obstruction.

H Prognosis

The majority of patients with obstructing colorectal carcinoma present
at an advanced stage and may require adjuvant chemotherapy. A diver-
ticular stricture secondary to inflammation and bowel spasm may settle
with bowel rest and antibiotics. Of those that present with volvulus, 50 %
have a further episode, so resection should be considered in patients fit
for surgery, and prevention of further episodes with percutaneous mini-
colostomy (to fix the sigmoid colon and allow venting of gas) in unfit
patients. The overall mortality of large-bowel obstruction is 15 %, and
highest in malignant causes of large-bowel obstruction; operative mor-
tality is about twice that of elective resections but is highly dependent
on the patient’s co-morbidities and how unwell the patient is at the time
of surgery.



Right
hemicolectomy

Figure 37 Illustration showing examples of surgical procedures



small-bowel obstruction

PIERS A. C. GATENBY AND PAWAN MATHUR

H Introduction

Incidence: this is a common presentation to the general surgeon on call,
but the incidence is difficult to estimate: 12-17 % of patients who
have previously had abdominal surgery will have subsequent small-
bowel obstruction. With increasing elective hernia repair, adhesions
(secondary to previous surgery) are now the most common cause of
small-bowel obstruction.

Risk factors: related to cause — notably previous surgery resulting in
adhesions, hernias, gynaecological malignancy, Crohn’s disease.

H Definition and classification

Definition by site: distal to pylorus, at or proximal to ileocaecal valve.
Causes:

1. Extraluminal

a. Adhesions (60 %): usually acquired postoperatively, rarely inflam-
matory or secondary to chemical/starch from surgical gloves.

b. Hernias (20 %):
i. Acquired (inguinal, femoral; rarely: obturator, lumbar,

spiegelian).

ii. Secondary incisional, internal postoperative.

c. Mass lesion: malignant disease (10 %), peritoneal disease from e.g.
gynaecological/stomach primary.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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2. Luminal

a. Luminal stricture (5 %): Crohn’s, radiation enteritis, vasculitis.

b. Primary tumours: gastrointestinal stromal tumours/carcinoid/
carcinoma (carcinoma of the caecum)/lymphoma; secondary
tumours are rare.

3. Intraluminal

a. Bolus obstruction: gallstone ileus, ingested foreign body, bezoar,
food bolus; rare: parasites.

b. Intussusception.

NB A major diagnosis to exclude is paralytic ileus (failure of bowel
motility without mechanical obstruction).

H History

Pain: classically colicky in nature with individual waves lasting a few
minutes felt in the centre of the abdomen; pain becomes constant in
strangulation or perforation.

Distension: progresses as history lengthens. More marked in more distal
site of obstruction.

Vomiting: food and bile, occurs earlier in more proximal obstruction.

Constipation: will become absolute (no flatus or faeces) in complete
obstruction after the bowel distal to the obstruction has emptied
(often with diarrhoea initially due to increased peristalsis in the early
course).

Acute/chronic: patients may have chronic features of worsening
obstruction or previous episodes of acute obstruction.

Complete/incomplete: not all patients will have complete bowel
obstruction. Complete obstruction is less likely to settle without
surgery.

Simple/strangulated: simple = mechanical obstruction, strangu-
lated = compromise of vascular supply.

Time course: initially in time course symptoms and signs increase in
severity as the intestinal motility and contractile activity increase,
followed later by fatigue and dilation of the bowel. Alternatively the
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increased intraluminal pressure may result in perforation and peri-
tonitis (especially if the blood supply is compromised e.g. in a strangu-
lated hernia, volvulus, sepsis, hypovolaemia). Large quantities of fluid
will be sequestered into the third space (outside of the intracellular
and extracellular compartments).

H Examination

Cardiovascular shock/dehydration secondary to fluid sequestration,
systemic inflammatory response or sepsis.
Abdomen:

1. Inspection: distension, visible peristalsis, previous surgical scars,
hernia (femoral orifices in females).

2. Palpation: tenderness, peritonism (in the case of perforation),
abdominal mass, hernia.

3. Percussion: resonance over gas-filled dilated bowel loops, tender in
the case of peritonitis.

4. Auscultation: increase in bowel sound frequency and pitch in
earlier stages followed by reduction later in course.

5. Rectum: after bowel emptying may be empty/collapsed (capacious
rectum is suggestive of possible large-bowel obstruction (previ-
ous chapter); presence of blood would necessitate investigation of
large bowel prior to attributing to small-bowel pathology.

H Investigation

Diagnosis is usually made clinically and investigations are used to con-
firm clinical suspicion and localize the level of obstruction and cause if
not apparent.

Plain radiology: AXR shows dilated small bowel loops (>4 cm, central
position in abdomen, valvulae conniventes) as shown in Figure 38.
Air-fluid levels as shown in Figure 39. Foreign bodies and occasion-
ally a hernia may be seen. Absence of gas and faeces distal to the level
of obstruction.
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Figure 38

Contrast radiology: small-bowel study (water-soluble contrast orally/
via NG tube) will demonstrate level of obstruction, and osmotic effect
may be therapeutic in obstruction secondary to adhesions or extralu-
minal tumour.

CT +/— contrast: will demonstrate level and frequently the cause of
obstruction.

Blood tests: normal initially, followed by signs of electrolyte derange-
ment (fluid sequestration), dehydration (raised urea + haematocrit),
sepsis (raised WCC/inflammatory markers).
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Figure 39

H Treatment

1. Resuscitation: treatment of dehydration and electrolyte replacement
with crystalloid intravenous fluids (‘drip’), with monitoring of fluid
status with a urinary catheter (+/— central line).

2. Antibiotics: if signs of peritonitis/sepsis.

3. Bowel decompression: with nasogastric tube and NBM (‘suck’).



m Surgical emergencies

4. Surgery: indicated when clinical deterioration/increasing distension
on AXR, for hernia repair, bowel strangulation, peritonitis.

5. DVT prophylaxis: thromboembolic deterrent stockings (TEDS) and
low molecular weight heparin.

6. Nutrition: consider supplemental enteral (or parenteral nutrition) in
chronic obstruction.

As a general principal, conservative management should be reviewed
at 24-48 hours with a repeat AXR +/— diagnostic CT, and consider
surgery (‘do not let the sun go down on a small-bowel obstruction’).
Signs of peritonism are an indication for surgery.

Surgical treatment includes division of band adhesions, small-bowel
resection and anastomosis, hernia reduction and closure of the defect

(Figure 40).
[ Resuscitation ]
[ His:ory ]
[ Examination J
I.‘
[ NG tube + iv + urinary catheter +/— CVP line ]
| I 1
[ Plain radiology ] [ FBC, U&E ]

|
[ Contrast radiology/CT ]

| I

[ Trail of conservative J

management

Resolution ] [ Operative management ]

Figure 40 Management algorithm
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Methods of adhesion prevention exist (e.g. Adept and use of
Seprafilm) but long-term efficacy remains unproven at present.

In advanced malignant disease, palliative management only may be
appropriate as surgical bypass has a very poor outcome.

H Prognosis

60-85 % of patients with partial obstruction settle without surgery.
20-40 % mortality in the presence of strangulation and bowel infarction.

Surgical exploration is indicated early if the patient has not had previ-
ous surgery as obstruction secondary to adhesions is unlikely.



Perforated gastro-duodenal ulcer

DANNY YAKOUB AND GEORGE HANNA

A perforated gastro-duodenal ulcer is a surgical emergency requiring
urgent assessment and intervention. The incidence of this condition has
decreased markedly since the introduction of proton pump inhibitors
and Helicobacter pylori triple therapy for peptic ulcer disease.

H Actiology/predisposing factors

m Chronic benign duodenal ulcer: Helicobacter pylori infection is an
important predisposing factor (80 % of perforated ulcers).

m Acute ulceration secondary to drugs: steroids, NSAIDs.

m Excessive alcohol consumption.

m Acute ulceration secondary to physiological stressors: burns, trauma,
sepsis, chemotherapy and radiotherapy.

m Perforation of a malignant gastric ulcer.

H Pathogenesis

Ulcer is usually located anteriorly, resulting in the release of gastric con-
tents and air into the peritoneal cavity. Posterior ulcers erode into the
gastro-duodenal artery and result in haemorrhage. Anterior perfora-
tion may be duodenal, pyloric or gastric and may be sealed naturally
by omental folds or open to the general peritoneum. Release of gastro-
duodenal contents induces chemical peritonitis which if untreated
results in bacterial peritonitis.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.



Perforated gastro-duodenal ulcer m
H Symptoms

History of peptic ulcer disease. Sudden excruciating epigastric pain,
haematemesis or melaena. Shoulder pain due to diaphragmatic irrita-
tion. Significant vomiting is usually late and due to peritonitis and ileus.
Peritoneal soiling may trickle along the right paracolic gutter and local-
ize in the right iliac fossa to mimic appendicitis. Patient may have been
on NSAIDs, steroids, heavy drinker, or have other predisposing factors
mentioned above.

Severity depends on degree of peritoneal soiling. Upper abdominal ten-
derness, rebound tenderness and board-like rigidity. Later when ileus
ensues abdominal distension, silent abdomen and signs of shock and
sepsis.

W Differential diagnosis

Acute pancreatitis, acute cholecystitis, acute appendicitis, intestinal
infarction.

H Complications

Generalized peritonitis, penetration of the pancreas and pancreatitis,
bleeding perforated ulcer and finally sub-diaphragmatic abscess.

H Investigations

Plain erect chest X-ray or lateral decubitus in very ill patients shows free
air under the diaphragm and maybe basal atelectasis in the lung fields
(Figure 41). Abdominal X-ray may show fluid levels in the case of general
peritonitis and ileus.
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Figure 41

Blood tests: FBC (WCC may be raised), U&E, amylase (raised in up
to 20 % of cases), G&S, clotting. Radiology: if diagnosis is difficult, a
CT scan. Investigations for H. pylori infection should be done. Water-
soluble contrast study may differentiate between sealed perforation and
that spreading to the lesser sac or general peritoneum.

l Management

0., large-bore iv access and aggressive fluid resuscitation with 0.9 % nor-
mal saline to correct hypovolaemia and electrolyte imbalance. An NG
tube may be inserted if patient is vomiting profusely. Intravenous anti-
emetic and iv proton pump inhibitor. Analgesia im/iv, usually morphine
(NOT NSAIDs). Intravenous antibiotics (750 mg cefuroxime and 500 mg
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metronidazole) should be given while patient waits for further definitive
treatment.

Surgery is usually open although this can be done laparoscopically.
An upper midline laparotomy is usually performed to gain access to the
site of perforation, which is identified and biopsied. Copious peritoneal
lavage is followed by suture repair of the perforation either by primary
closure and omental plug, or by omental plug alone (in cases where tis-
sues are very friable). The patient should be optimized and resuscitated
prior to surgery, correcting oliguria and poor peripheral perfusion. This
should not, however, delay surgery beyond a few hours from presenta-
tion. In cases of perforated gastric ulcer, a biopsy is essential to inves-
tigate the presence of malignancy. In these cases a partial gastrectomy
with wide margins may be required. In the case of bleeding posterior
duodenal ulcers, surgery involves performing an enterotomy and under-
running the ulcer base for haemostasis.

Conservative management of perforated duodenal ulcer may occur
in cases where the presentation is delayed with localization of the per-
foration by the omentum which seals and controls it (Figure 42). This is

Duodenal wall

Mucosa

Gastro-duodenal artery

Posterior wall

Peritoneal cavity

Anterior wall

Ulcer

Figure 42
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also the case for patients with severe co-morbidity who are not fit for
anaesthesia and therefore are not likely to survive an operation. The
decision to manage a perforated viscus conservatively must be taken
by a senior surgeon and preferably the consultant responsible for the
patient. In these cases, intravenous antibiotics and analgesia may help
although prognosis remains poor.

H Prognosis

Immediate surgical management carries excellent prognosis. Long-term
inhibition of acid secretion and H. pylori eradication is imperative to
prevent recurrence. Prognosis worsens with: prolonged period from per-
foration to admission, hypovolaemia, increased age, and co-morbidity
of patients. Patients should complete a course of H. pylori eradication
triple therapy after surgery.



Volvulus

JAMES KINROSS AND PAUL ZIPRIN

This important condition has a significant morbidity and mortality and
therefore requires a high index of suspicion. It can be missed as it often
presents in the elderly and infirm.

H Definition and classification

Volvulus is a rotation of a segment of bowel about its longitudinal
mesenteric axis, resulting in occlusion of the proximal section. It most
commonly affects the colon (the sigmoid and caecum) although small
bowel (usually the lower ileum) or stomach may also be affected. It can
be classified as primary (i.e. caused by congenital intestinal malrota-
tion, abnormal mesenteric attachments or congenital ‘Ladd’s’ bands), or
secondary (more common), and can be either acute or chronic.

H Incidence

Sigmoid volvulus is the most common type and is responsible for
approximately 8 % of all intestinal obstructions. Men are more com-
monly affected than women, most commonly in the sixth decade of life.
Caecal volvulus is more common in women.

H Actiology

Associated with increasing age, chronic constipation, a high-roughage
diet, lead poisoning, neurological conditions (e.g. Parkinson’s disease),

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Hirschsprung’s disease, patients in nursing homes and mental health
facilities. Can be caused by round-worm infection and Chagas disease.
Incomplete midgut rotation predisposes to caecal volvulus.

H Pathology

Macroscopic: volvulus occurs secondary to a narrow mesentery in asso-
ciation with a long redundant sigmoid allowing two segments of bowel
to come together and twist around the axis, usually anticlockwise in
the case of the sigmoid volvulus, varying from 180° (35%) to 540° (10%)
(Figure 43). Caecal volvulus usually involves clockwise axial rotation of
terminal ileum, caecum and ascending colon around ileocolic vessels
and mesentery (Figure 44). Microscopic: venous congestion and arterial
compromise cause ischaemia and infarction. Oedema, bacterial translo-
cation, gangrene and ultimately perforation can occur. Massive volumes
of fluid can lie in this pathological third space causing hypovolaemic as
well as septic shock. Early reduction is therefore important.

H History

50 % of patients have had a previous episode. Obstruction may be com-
plete or incomplete. The patient complains of absolute constipation,
sudden onset colicky abdominal pain and late vomiting in sigmoid
volvulae (early if in a caecal volvulus). Initial obstruction may be inter-
mittent with subsequent passage of large volumes of flatus/stool. Caecal
volvulus is often accompanied by small-bowel obstruction.

B Examination

A distended hypertympanic abdomen with tinkling or absent bowel
sounds and an empty rectum are found on examination. If pain is severe
with guarding consider perforation. Patients can be shocked and febrile
if ischaemia or perforation has ensued. (NB in view of aetiology often
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serious concomitant systemic diseases are present that need to be con-
templated.)

H Investigations

FBC (leucocytosis), U&E (electrolytes, renal function), G+S (in case of
surgical intervention). Arterial blood gas may reveal metabolic acido-
sis and raised lactate suggesting ischaemic bowel. Erect CXR (exclude
perforation). AXR shows closed double loop of large bowel, haustra may
be visible. Classic ‘Coffee bean’ sign in 70 %, going from pelvis to RUQ
(pointing to left on AXR) in sigmoid volvulus and pelvis to LUQ (point-
ing to right on AXR) in caecal volvulus. In caecal volvulus the presence
of distended small-bowel loops can make diagnosis difficult. Bowel wall
thickening indicates oedema and suggests risk of perforation. Sig-
moid volvulus may be confirmed and reduced by Gastrografin enema,
demonstrating obstruction at the rectosigmoid junction (contraindi-
cated if perforation or evidence of ischaemia). CT scanning confirms
diagnosis (identifying other pathology), helps determine bowel wall
thickness, and presence of perforated viscus.

H Treatment

CONSERVATIVE/MEDICAL

Patient should initially be resuscitated with iv fluids and oxygen,
catheterized to monitor urine output and decompress abdomen, kept
NBM, and NG tube passed if vomiting. Intravenous/im analgesia (mor-
phine) with anti-emetic (e.g. cyclizine 50 mg iv) should be given. In cases
of sigmoid volvulus (sited at 15-25 cm from anus) where perforation has
not occurred, an attempt should be made at reversal and decompres-
sion by placement of a long, soft and well-lubricated flatus tube past
the site of obstruction during rigid sigmoidoscopy at the bedside. Flex-
ible sigmoidoscopy is often a better and easier way of reducing volvulus
and should be performed if available or if rigid sigmoidoscopy fails. A
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Figure 43 Sigmoid volvulus

successful reduction is indicated by a hiss of decompression followed by
passage of a large amount of loose stool and secretions occupying the
third space. A flatus tube should be connected to a drainage bag, com-
fortably secured and may be left for 48 hr while oedema resolves. Perfor-
ation is a surgical emergency. Recurrent cases require elective surgical
treatment. Caecal volvulus should always be treated surgically.



Ladd’s band

Figure 44 Caecal volvulus

SURGICAL

Indications for emergency surgery: (1) Failed conservative therapy, (2)
Recurrent volvulus, (3) Evidence of perforation/ischaemia, (4) Caecal
volvulus. The initial surgery for sigmoid volvulus is a laparotomy with
untwisting of the segment, decompression and assessment of bowel via-
bility. Resection (sigmoidectomy) of the compromised segment with pri-
mary anastomosis or Hartmann’s procedure are often required, though
other surgical options exist. In caecal volvulus the same principles
apply, with untwisting of the volvulus followed by either resection (right
hemicolectomy) or caecopexy performed. Caecostomy or percutaneous
drainage are rarely done. Elective procedures follow similar operative
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principles, can be performed laparoscopically, and are aimed at primary
resection and anastomosis.

H Prognosis

High recurrence rate (60 % at one year) for those managed conserva-
tively. Thirty day mortality is up to 25 % in an emergency due to delayed
diagnoses.



Gastrointestinal bleeding

HENRY TILLNEY AND ALEXANDER G. HERIOT

H Definition

Bleeding from the gastrointestinal tract (GI) is an important surgical

emergency that requires urgent evaluation and assessment if major
morbidity and mortality is to be avoided. After initial assessment of
haemodynamic status and resuscitation, attention should be drawn
to trying to determine the site of bleeding as well as potential co-
morbidities.

H Classification

Upper gastrointestinal haemorrhage is defined as bleeding occurring in
the GI tract proximal to the ligament of Treitz (duodenojejunal flexure)
whereas lower gastrointestinal haemorrhage is defined as bleeding aris-
ing in the bowel distal to this.

H History

Patients commonly present with GI bleeding either to the emergency
department, or often during hospital admission for another illness. In
most cases the history offers the best clue as to the site of potential
haemorrhage:

Bleeding: the mode of bleeding (haematemesis versus rectal bleed-
ing), type (bright red, clotted, altered blood/melaena), and quantity
of blood and duration of symptoms offer vital clues. Melaena refers to

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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blood that has been partially digested by enzymes rendering it black
and ‘tar-like’ in appearance and very foul smelling. Dark clotted blood
usually results from a proximal lower GI bleed, but may be confused
with melaena. Bright red bleeding usually implies a distal lower GI
bleed. Note that a massive upper GI bleed may also present with bright
red bleeding although the patient is usually very haemodynamically
unstable in this case. Occult bleeding refers to a slow and intermittent
pattern of blood loss and does not pose an immediate threat though
warrants investigation.

Change in bowel habit: may signify underlying pathology.

Pain: may highlight site of bleeding, such as epigastric in peptic
ulcer disease (PUD); oesophagitis, lower abdominal crampy pain in
Crohn’s, ulcerative colitis and diverticulitis.

Past medical history: PUD, alcohol use, severe vomiting, Helicobac-
ter pylori infection, previous GI bleeds, inflammatory bowel disease,
diverticulosis, polyposis syndromes and trauma.

Medications: anticoagulants (warfarin) are important to note as are
other medications such as (3 blockers, which may result in an abnor-
mally low heart rate, with diuretics and calcium channel block-
ers resulting in a low blood pressure; also NSAIDs, clopidogrel and
steroids.

B Examination

General status, conscious level, vital signs (BP, HR, RR, oxygen satura-
tion). Orthostatic hypotension (lower BP when standing as compared to
lying down). Look for peripheral stigmata of liver disease (jaundice, pal-
mar erythema spider naevi) associated with variceal bleeding. Look in
mouth for evidence of blood. Inspect vomitus/stool for type and quan-
tity of blood. Abdominal examination may highlight pathology. Rectal
examination is mandatory and should be followed by proctoscopy and
rigid sigmoidoscopy.
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H Initial management and investigation

Oxygen, large-bore iv access (14-16G), send blood tests for FBC (Hb, Hct
and platelets are important), U&E (look for urea rise and renal function),
LFT (co-existing liver pathology), clotting, urgent blood crossmatch.
Resuscitate with colloids (Gelofusin) and then either normal saline or
Hartmann’s solution. Pass urinary catheter to monitor output. Nasogas-
tric tube may help differentiate upper and lower GI bleeding. A GCS of
<8 due to massive haemorrhage and hypotension is an indication for
intubation and urgent transfer to theatre. CXR/AXR may be indicated
for perforated/obstructed viscus. Contact anaesthetists early.

H Further management

The identification of source of bleeding combined with initial therapy is
discussed in the following pages on ‘Upper GI bleeding’ and ‘Lower GI
bleeding’.

N Upper Gl bleeding

DEFINITION

Bleeding from any source from mouth to ligament of Trietz (suspensory
ligament of fourth part of duodenum).

INCIDENCE

50 to 150 per 100000 per year. Incidence is higher among the lowest
socioeconomic groups.

AETIOLOGY

Most common cause in the West is peptic ulceration (H. pylori
and NSAID associated). Alcoholic cirrhosis resulting in gastric and
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oesophageal varices is becoming increasingly common. Other aetiolo-
gies are listed below.

Cause of upper Gl bleed Frequency (%)
Peptic ulcer 35-50

Varices 5-12
Mallory-Weiss tear 2-5
0Oesophagitis 20-30
Duodenitis/gastritis /erosions 10-20
Vascular (Dieulafoy’s lesion, angiodysplasia) 2-3
0Oesophageal /gastric cancer 2-5
Aortoduodenal fistula <1
Oesophageal/gastric cancer <1

H Lower Gl bleeding

DEFINITION AND CLASSIFICATION

Bleeding from source distal to the ligament of Treitz. ‘Massive’ if >6 unit
transfusion in 24 hours. 10-15 % of those with severe bright red rectal
bleeding have an upper GI source.

INCIDENCE

Annual incidence approximately 25 per 100 000 adult population. Mean
reported age 63-77.

AETIOLOGY

Most common cause of massive lower GI bleeding is diverticular dis-
ease (60%), followed by inflammatory bowel disease (13 %), angio-
dysplasia and colorectal cancer. Other causes include infective/
ischaemic/pseudomembranous colitis, rectal ulcers, radiation colitis,
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postoperative bleeding (haemorrhoidectomy or polypectomy), aortoen-
teric fistula, any of the above with co-existing coagulopathy.

H Upper Gl bleeding

SYMPTOMS AND SIGNS

Haematemesis: vomiting of fresh blood or ‘coffee grounds’ if gastric acid
has had time to convert haemoglobin to methaemoglobin.

Melaena: passage of dark, partially digested blood per rectum.

Haematochezia: bright red rectal bleeding in massive upper GI bleed
(associated with cardiovascular instability/shock).

Co-morbidity: significantly affects outcome.

INVESTIGATION AND INITIAL MANAGEMENT

Resuscitation: 2 x 14G cannulae, IVI, Oz.

Bloods: FBC, U+E, LFTs, clotting, G&S or Crossmatch (four units if
melaena on pr and SBP < 100, six units if variceal bleed suspected).
NG tube may be of benefit and aid diagnosis (fresh bleeding, coffee

ground).
If GCS < 8 patient is at risk of aspiration and requires endotracheal
intubation.
Medication: iv proton pump inhibitor.
Urinary catheter for monitoring urine output.
CVP line may be used for monitoring blood volume.

FURTHER MANAGEMENT

OGD: within 24 hours or more acutely if unstable, is both diagnostic and
therapeutic. Stigmata of recent haemorrhage and their associated risk
of rebleeding include: spurting vessel (80 %); non-bleeding visible ves-
sel (50 %); adherent blood clot (33 %); oozing (10 %); flat spots (7 %);
and clean ulcer base (3 %). Note: endotracheal intubation should be
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considered in large bleeds or in elderly patients with comorbidity who
carry a significant risk of aspiration.

Endoscopic treatment: adrenaline injection, laser photocoagulation,
heat probe, bipolar diathermy, endo-clip.

Surgical treatment: indicated when (1) Active bleeding cannot be con-
trolled by endoscopic means or (2) Rebleeding after initially success-
ful treatment. (Endoscopic treatment may be repeated once if endo-
scopist and surgeon believe this to be appropriate.) Surgery involves
gastrotomy/duodenotomy with under-running of the ulcer. In very
large ulcers resection (gastrectomy) may be required. Combined care
(gastroenterologist/surgeon) is optimal. The following criteria may
be used to determine need for surgery: Age < 60 years: transfusion
requirements > 8 units in 24 hr, one or two rebleeds, spurting vessel
at OGD not controlled by injection of medication, continued bleed-
ing. Age > 60 years: transfusion requirements > 4 units in 24 hr, one
rebleed, spurting vessel at OGD, continued bleeding.

PROGNOSIS

The Rockall score is an externally validated risk-assessment tool for
patients with upper GI bleeding. The predicted mortality is shown
below, followed by the score criteria.

Predicted mortality

Score Initial score (%) Full score (%)
0 0.20 0.00
1 2.40 0.00
2 5.60 0.20
3 11.00 2.90
4 24.60 5.30
5 39.60 10.80
6 48.90 17.30
7 50.00 27.00

— 41.10

(o]
=
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Rockall score criteria

Initial Rockall score

Age <60 yrs 0
60-79 yrs 1
>80 yrs 2

Shock None 0

Pulse > 100 and systolic BP > 100 1
Systolic BP <100 2
Co-morbidity None 0
Cardiac failure, IHD, or any major co-morbidity 2

Renal/liver failure or disseminated malignancy 3

Total initial Rockall score (Max 7)

Full Rockall score after endoscopy

Endoscopic diagnosis
M-W tear or no lesion and no sign of bleeding 0
All other diagnoses 1
Malignancy of upper Gl tract 2

Major stigmata of recent haemorrhage
None or dark spot only 0
Blood in upper Gl tract, adherent clot, visible or spurting vessel 2

Final Rockall score (Max 11)

H Treatment of acute variceal bleeding

Massive haematemesis with variceal bleeding carries a high mortality.

INITIAL MANAGEMENT

Early resuscitation (as above), correction of coagulopathy (with blood
products), and airway management. Consider the diagnosis early (e.g.
jaundice, liver disease). Poor liver function as indicated by Child’s
classification system results in a much higher risk of mortality. ICU
management.

MEDICAL THERAPY

Seek specialist advice. Intravenous infusion of somatostatin analogue
(octreotide) decreases splanchnic blood flow, thereby decreasing portal
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and variceal pressure. Vasopressin may also be used to reduce splanch-
nic blood flow and portal hypertension.

ENDOSCOPIC TREATMENT

Oesophageal: injection sclerotherapy, banding. Gastric: may be difficult
to control endoscopically.

SENGSTAKEN-BLAKEMORE TUBE

If unable to control bleeding endoscopically. Re-endoscope and treat at
24 hours.

TIPSS

Transvenous intrahepatic portosystemic shunts (TIPPS) may be placed
to decompress the portal circulation if still persistently bleeding on
removal of Sengstaken-Blakemore tube.

SURGICAL TREATMENT

Oesophageal transaction or portosystemic shunt. High morbidity/
mortality.

H Lower Gl bleeding

SYMPTOMS AND SIGNS

Haematochezia: passage of bright red blood per rectum (melaena —
passage of dark/black, partially digested blood - suggests upper GI
aetiology).

Shock/haemodynamic instability (rapid thready pulse/hypotension)
suggests significant bleed.
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Digital rectal examination confirms nature of the blood and excludes a
low rectal/anal tumour.
Co-morbidity: significantly affects outcome.

INVESTIGATION AND INITIAL MANAGEMENT

Resuscitation: 2 x 14G cannulae, IVI, O, and assessment/investigation
in tandem if unstable. Management algorithm is shown in Figure 45.
Urgency of investigation is increased with instability.

Bloods: FBC, U&E, LFTs, clotting (beware of anticoagulant medication),
crossmatch.

Rigid sigmoidoscopy and proctoscopy: to exclude rectal source.

FURTHER MANAGEMENT

Colonic investigation: elective colonoscopy on prepared colon if bleed-
ing stops. Some advocate acute colonoscopy following rapid cleans-
ing, with adrenaline injection/thermal coagulation of actively bleed-
ing lesions, including diverticula.

OGD: exclude upper GI source (if in doubt).

OTHER INVESTIGATIONS

In the presence of ongoing bleeding where endoscopy and colonoscopy
have not yielded a diagnosis, other investigations include:

Mesenteric angiography: requires bleeding rates of >1 ml/min but can
be therapeutic with the use of intra-arterial vasopressin or emboliza-
tion. Vasopressin is associated with a 50 % rebleed rate but even if not
therapeutic, arteriography can help to locate the source of bleeding
and guide segmental colectomy should surgery be required. Ongoing
active bleeding may require diagnostic/therapeutic arteriography/
embolization if this is available.

Radionucleotide imaging: can detect rates of bleeding as low as 0.1-
0.5 ml/min but accuracy ranges from 24 to 91 %. More useful in
haemodynamically stable patients with ongoing bleeding.
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ACUTE LOWER GI BLEEDING

l

Resuscitation and evaluation
Physical exam/orthostatics
CBClelectrolytes/coags/type and cross

l

¥
Massive
bleeding

Consider
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(PEG lavage) (>0.5 ml/min)
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t(e)gg S’e Manage as
upper Gl bleed

| O

I 1

Successful
angiography Persistent
Colonoscopy (embolization or bleeding
intra-arterial injection)
| Observation | | Surgery |

Figure 45 Management algorithm for lower Gl bleeding

INDICATIONS FOR SURGERY

If persistent bleeding/shock, >6 U blood transfusion. Surgery includes
diagnostic on-table enteroscopy/colonoscopy. Resection of source of
bleeding: bowel resection/segmental colectomy if site identified. Sub-
total colectomy/end-ileostomy if source not identified.
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PROGNOSIS

Overall mortality of 2-4 %. Operative mortality from emergency surgery
10 %. Rebleeding occurs in 14-38 % of patients with a first bleed, and
50 % following a second episode of bleeding.



Mesenteric ischaemia

LAI PUN TONG AND AVRIL CHANG

H Introduction

DEFINITION AND CLASSIFICATION

Mesenteric ischaemia is the impaired circulation in the mesenteric ves-
sels leading to inadequate perfusion and oxygenation of intestines with
possible progression to infarction and necrosis.

May be classified into:

1. Intermittent or chronic: intestinal angina. This presents more in an
outpatient setting with poorly localized pain often after meals, or
weight loss and occasionally with non-specific symptoms such as
bloating, or altered bowel habits similar to irritable bowel syndrome.
Most of these patients are elderly and have other signs of peripheral
vascular disease.

2. Acute ischaemia: leading to infarction and necrosis, resulting in acute
surgical emergency. This is due to either thrombosis or emboliza-
tion of the mesenteric arteries, most usually the superior mesen-
teric artery. Hence the distribution of the ischaemic bowel tends to
be jejunum to ileum and may possibly also involve the right colon
depending on the extent of arterial occlusion.

H History

Emergency presentation with moderate to severe acute abdominal pain
as main feature. Pain usually generalized or central. Abdominal dis-
tension, nausea, vomiting and rectal bleeding commonly occur. Onset
of pain may be related to food. Symptoms can be vague. Differential

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Resuscitate ABC, 100% O,, iv fluids,
baseline investigations, treat sepsis

¢ A4
Acute ischaemia suspected | Chronic ischaemia suspected
X A 4 A
If clinically severely ill, CT scan with contrast, Investigate to confirm
septic with peritonitis, mesenteric angiography if diagnosis and for underlying
proceed to surgery available cause

A v \ A 4
Laparoscopy/laparotomy Medical therapy

Reperfusion/embolectomy Consider heparin therapy, angioplasty or
Resection of non-viable segment ) infusion therapy and long-term warfarin
Peritoneal lavage. Possible stoma formation

I ]

Look for underlying causes e.g. arrhythmias,
hypercoagulable states, stenotic vessels

Management algorithm

diagnoses include appendicitis, diverticulitis, acute pancreatitis, ulcer-
ative colitis. Typical patients are >50 years old, with history of periph-
eral vascular disease or arrhythmias, especially atrial fibrillation. Some
patients may have hypercoagulable states or underlying thrombogenic
disorders e.g. polycythaemia rubra vera, essential thrombocytosis, pro-
tein C and S deficiencies, vasculitides (e.g. polyarteritis nodosa, lupus).

H Examination

The main feature is the presence of severe abdominal pain, sometimes
with very little tenderness or guarding, especially in the early stages; i.e.
the abdominal signs may appear out of proportion to the severity of
pain experienced by patients. Agitation or restlessness to try and find
a comfortable position may be a feature early on. Tachycardia, sweati-
ness is usually present. With progression of the bowel from ischaemia to
necrosis, localized peritonitis from the ischaemic segment will appear.
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A tender mass may be palpable. rectal bleeding is common. Sepsis along
with widespread peritoneal signs are late signs and may indicate perfo-
ration of the ischaemic segment.

H Investigation

Full blood count, clotting, electrolytes, LFTs, lactate, amylase and CRP.
The only abnormality may be a raised WBC count. Arterial blood gases
are mandatory and may show metabolic acidosis and raised lactat.
Chest and abdominal radiograph are mandatory and the findings of
small-bowel distension, or later, free intraperitoneal air may occur with
perforation. Positive findings appear on 20-30 % of abdominal radio-
graphs but are non-specific; thumb printing can be indicative but not
sensitive.

ECG is necessary to exclude atrial fibrillation and other arrhyth-
mias, myocardial infarction causing hypoperfusion etc. as the cause of
ischaemia. NB in the early stages of mesenteric ischaemia, all the above
investigations may be normal, and may need to be repeated some hours
later.

CT scan with intravenous contrast is usually the most useful and eas-
ily accessible investigation in the acute setting. Note that a negative
CT scan does not rule out mesenteric ischaemia, especially in the early
stages, but most cases do have positive findings on the CT. A repeat CT
scan 24 hours later may be helpful if the patient is suspected of being
ischaemic, is treated with anticoagulation and is then followed up. CT
angiography specificity can be >90 % depending on the site of the occlu-
sion, and is preferred in most hospitals. Formal mesenteric angiography
is the diagnostic gold standard if available. Barium studies are not usu-
ally useful in the acute setting but may be used at a later stage to diag-
nose ischaemic strictures.

H Treatment

Resuscitation: 100 % oxygen, narcotic analgesic (note that the pain of
ischaemia is often poorly relieved with any form of analgesia and this
may be diagnostic of the condition), iv hydration with crystalloids. Treat
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sepsis early with broad-spectrum antibiotics, monitor fluid balance,
insert urinary catheter and NG tube, consider central line and ICU/HDU
monitoring. Urgent investigations, i.e. CT within the next few hours, not
next day.

SURGERY

If infarction/necrosis of bowel is confirmed or strongly suspected (based
on clinical signs) then laparotomy (or initial diagnostic laparoscopy in
some centres) is mandatory.

Exploratory laparotomy provides the opportunity to identify the seg-
ment of ischaemic bowel and decide on the viability of the surrounding
tissue, followed by resection or reperfusion therapy if indicated. Occa-
sionally mesenteric ischaemia is caused by strangulation, from a band
adhesion, and this may be relieved with division of the band. Depending
on the extent of ischaemic bowel, either a resection and primary anasto-
mosis may be performed (if the segment is localized), or a resection with
second-look laparotomy, or a stoma and mucus fistula may be brought
to the skin. For potentially salvageable bowel consider embolectomy or
vascular bypass procedures.

H Prognosis

Mortality and morbidity rates from acute mesenteric ischaemia are
highly dependent on timing of presentation and diagnosis, effectiveness
of treatment, extent of intestinal ischaemia and resection and treatment
of underlying causes. Mortality has been reported at 45-80 %, averaging
at 71 % over the last 15 years. Following bowel resection of more than
50 %, mortality rate reaches up to 80 %. Once bowel wall infarction has
occurred, mortality is at 90 %.

One of the specific problems may be short bowel syndrome caused by
infarction/resection of most of the small bowel leading to malabsorp-
tion. Some of these patients may need long-term total parenteral nutri-
tion (TPN) with all its associated complications.
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The underlying cause of mesenteric ischaemia should be sought and
treated.

Cases treated non-operatively may be prone to recurrence unless
the underlying cause is treated, e.g. with angioplasty or long-term anti-
coagulation.



Acute limb ischaemia

CAROLINE D. RODD AND RICHARD GIBBS

H Definition and classification

A sudden reduction in the perfusion of a limb due to occlusion of an
artery or graft resulting in limb ischaemia. The severity of the ischaemia
depends on the anatomical site of the occlusion and the extent of exist-
ing collateral vessels. The acutely ischaemic limb presents in a vari-
ety of forms, as classified by the Society for Vascular Surgery (SVS)/
International Society of Cardiovascular Surgery (ISCVS):

m Class 1: a viable leg, without impairment of sensory or motor function
and audible Doppler signals.

m Class2a: a potentially threatened limb, with mild sensory loss (usually
in the toes) and audible Doppler signals.

m Class 2b: limb immediately at risk with marked sensory loss, mild to
moderate motor loss and audible Doppler signals.

m Class 3: the limb is paralysed, with total sensory loss and irreversible
tissue damage. The Doppler signals are absent. (Non-viable limb.)

N Incidence and outcome

Incidence of 1 in 7000 per year, rising to 1 in 6000 per year when bypass
graft occlusions are included. Thirty-day mortality in the UK of 15-30 %,
with a limb salvage rate of 75 %.

H Aetiology

In the UK the vast majority of acutely ischaemic limbs are caused by an
in situ thrombosis on a pre-existing atherosclerotic plaque in an artery,

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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or thromboembolism from a proximal site of intravascular thrombosis.
Rarer causes include:

Thrombosis Atherosclerosis
Popliteal aneurysm
Bypass graft occlusion
Thrombotic conditions

Embolism Atrial fibrillation (AF)
Mural thrombosis
Vegetations
Proximal aneurysms
Atherosclerotic plaque

Other causes Dissection
Trauma
External compression
Popliteal entrapment
Cystic adventitial disease
Compartment syndrome

H Symptoms

A sudden onset painful limb. If they have had a vascular bypass graft,
they may have observed that the graft has stopped pulsating. Associated
symptoms known as the 6 P’s: Paralysis, Paraesthesia, Pain, Pallor (or
colour change from blue/purple/white), Pulseless, and Perishingly cold
limb.

Earliest signs (30 minutes from onset) are neurological, with sensory
deficit followed by motor paresis (in the lower limb look for ankle,
foot, and toe paralysis/sensory loss), pain on passive stretching may
also occur. From six hours onwards the presence of calf tenderness
(particularly the lower limb anterior compartment) indicates muscle
ischaemia or necrosis. The acutely ischaemic limb is usually a marble
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whitein the early stages, but mottling does not occur until 24 hours, and
is a late, non-discriminatory sign. If pressure is applied to the mottled
skin it will blanch.

M Differential diagnosis

Itis very important to discriminate between the two commonest causes:
in situ thrombosis vs. embolism, as subsequent management depends
on the aetiology. A pre-existing history of intermittent claudication, rest
pain, well-defined vascular risk factors, and reduced or absent pulses in
the contralateral leg suggest the in situ thrombosis. AE recent MI and
absence of other peripheral vascular risk factors suggest embolism.

H Investigations

FBC (polycythaemia, thrombocytosis and leukaemia), U&E, clotting
(prothombotic state), G&S, ECG (AE MI), CXR (anticipation of surgery,
malignancy). Other general investigations to consider include: cardiac
enzymes (MI), digoxin levels (uncontrolled AF), TFT (thyrotoxicosis),
thrombophilia screen, and tumour markers. Further specific investiga-
tions are determined by the degree of ischaemia. If the limb is Class
2b, then the patient should proceed to surgery, with on-table angiogra-
phy if required. Performing a departmental angiogram in these circum-
stances causes unacceptable delay in the treatment of the condition. If
the limb is Class 1 or 2a, then urgent angiography or duplex scanning
may offer valuable information as to the aetiology and the treatment
options.

H Management

iv resuscitation, O2, opiate analgesia, AF rate control. Anticoagulation
with loading dose of iv 5000 units heparin and initial maintenance of
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1000 units/hour with adjustment by measurement of APTT to prevent
further propagation of the thrombus. Class I ischaemia may resolve
with heparinization alone. Class III ischaemia requires primary ampu-
tation in order to save life. Conservative treatment, i.e. analgesia, may
be appropriate especially in the very elderly (poor chance of survival) or
those with other life-threatening conditions (malignancy, cardiac failure
etc.). Conservative management in such cases usually results in a termi-
nal event and should only occur after close discussion with the patient,
family members, and vascular team. In all other cases the limb requires
revascularization:

1. Acute embolic event: balloon embolectomy with a Fogarty catheter
under loco-regional anaesthesia.

2. Arteriopath with an in situ thrombosis: requires diagnostic angio-
graphy prior to definitive treatment. Thrombolysis is an attractive
option in these patients, as it unmasks the culprit lesion and often
allows endoluminal treatment (transluminal or subintimal angio-
plasty) in preference to major operative revascularization with a
definitive bypass procedure. Once the leg is revascularized, prophy-
lactic fasciotomies should be considered to avoid the postoperative
complication of compartment syndrome secondary to the reperfu-
sion oedema.

Selective local intra-arterial thrombolysis is given by slow infusion
or pulsed spray. The drugs used are streptokinase or more commonly
tissue plasminogen activator (t-PA). Significant complications include
haemorrhage (up to 50 %) and stroke (1.2-2.1 %). Patients must be man-
aged in an HDU and must undergo repeat angiography every 6-12 hours
until the thrombus has vanished. This should reveal the underlying
atherosclerotic lesion responsible. The treatment tends to be reserved
for thrombosis secondary to popliteal aneurysms when the runoff ves-
sels are vulnerable due to chronic embolization and occluded grafts.
Thrombolysis is more likely to fail in older patients, females, diabetics
and in vein graft occlusion.
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H Summary

The acutely ischaemic limb is a common vascular emergency with sig-
nificant morbidity and mortality. The management of this condition is
complex and multifaceted. The successful outcome is dependent on a
careful and thorough assessment of the patient and rapid instigation of
treatment.



Leaking abdominal aortic aneurysm

ROBERT BRIGHTWELL AND NICHOLAS CHESHIRE

H Introduction

Ruptured abdominal aortic aneurysm (AAA) kills 5000 people each year
and is the 15th leading cause of death in the UK. With an incidence of
25-30/100 000 it is implicated in the death of 1.2 % of men and 0.6 % of
women aged over 65 years. In the UK it is the indication for 7500 emer-
gency operations per annum. Despite improved detection and periop-
erative care it remains a highly lethal pathology.

The presence of blood outside the lumen of an aneurysm affecting the
abdominal aorta. It is usually associated with back, abdominal, flank or
groin pain, in association with haemodynamic instability. The presence
of one or both of these in a patient with an aortic aneurysm is an indica-
tion for immediate action.

H Classification

Many classifications for aneurysms exist. The most frequently encoun-
tered are fusiform in shape and atherosclerotic in origin. Anatomi-
cally most are infrarenal (90 %), juxta/supra-renal (9 %), and thoraco-
abdominal (1 %). Other aetiologies include inflammatory, mycotic, and
false or anastomotic. The simplest method of classifying rupture is
retroperitoneal (80 % cases) which is usually to the left side and results in
tamponade of the haematoma, or free (intraperitoneal — 20 %) which is

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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in the peritoneal cavity or nearby venous structures and usually results
in sudden death or very poor outcome.

B Management algorithm

Standard resuscitation guidelines should be followed, but with judi-
cious use of colloids (or crystalloids) in maintaining an adequate (but
not so high as to cause further bleeding) blood pressure. No single fig-
ure should be aimed for; if the patient is conscious and passing urine
(0.5 ml/kg/hr minimum) this is sufficient, irrespective of the absolute
arterial pressure in mmHg — 100 mmHg systolic is usually more than
enough. A quick and accurate diagnosis is vital, with ‘door-to-theatre’
times of less than 30 minutes being both achievable and desirable. The
management protocol is shown below.

H History

Only 5 % of patients with a ruptured aneurysm have a previous history
of AAA. Abdominal, flank or back pain are the most common symp-
toms in patients with a rapidly expanding or ruptured AAA (70+ %).
Some patients may complain of collapse — a feature secondary to sudden
haemorrhage (18 %). Less frequently patients may present with vomit-
ing (could be confused with other causes of acute abdomen e.g. bowel
obstruction), leg ischaemia (15 %) or neurological deficit.

H Examination

The signs of ruptured AAA can be very subtle: only 40 % of cases present
with the classical triad of pain, hypotension, and pulsatile abdomi-
nal mass. 70 % of patients with rupture will have a pulsatile mass,
40 % have abdominal tenderness and few (<10 %) have absent periph-
eral pulses. Other features to examine for include scars from previous
abdominal surgery and pathology in other vascular beds (e.g. heart,
carotids). If the diagnosis of ruptured AAA is doubtful then the clinician
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must be aware of alternative diagnoses and their associated signs (e.g.
pancreatitis, perforated duodenal ulcer, myocardial infarction, pul-
monary embolus).

H Investigation

If ruptured AAA is suspected the following tests should be arranged
urgently: FBC, U&E, clotting profile, crossmatch 10 units, and arrange
for clotting products. Amylase, cardiac enzymes, CRP, liver function tests
may be perfomed if other diagnoses are suspected. Bedside ultrasound
(USS) equipment can identify an AAA, and suggest the presence of free
fluid in the peritoneal cavity, as well as suggesting alternative diagnoses.
If the patient is stable, further information can be gained from CT scan-
ning, and this is mandatory if the patient is to have endovascular treat-
ment (see below). The decision to CT scan a patient who is haemody-
namically stable with a ruptured AAA (rather than take them straight to
theatre) should only ever be at the discretion of a vascular surgeon. CXR
can suggest other pathologies (e.g. perforated viscus), and is usually per-
formed during the emergency work-up. AXR may be performed if bowel
obstruction is suspected.

H Treatment

The management summary outlines the treatment that should be insti-
tuted prior to the patient arriving in the operating theatre. The oper-
ation performed depends on the surgeon and centre, but at the cur-
rent time will usually be an open operation. An ‘inlay’ repair technique
using a Dacron tube graft is most frequently used. If the iliac vessels are
aneurysmal then a bifurcated graft may be used. Some centres now offer
endovascular repair of ruptured AAA (EVAR) in selected cases.

H Prognosis

This remains poor. Over 50 % of patients with ruptured AAA will die
in the community; of those that make it to hospital nearly 50 % will
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die from complications such as uncontrollable intraoperative haemor-
rhage, ARDS, ARE SIRS, MI and stroke. Predictors of increased mortality
include: advanced age (>80 yrs), preoperative shock, low preoperative

haemoglobin, short duration of symptoms prior to A&E arrival and pre-

operative delay greater than 2—4 hours.

Inform:

Senior vascular surgeon
Anaesthetist

Theatres

Radiology

Blood transfusion

Diagnosis of AAA made/suspected

Assess and treat patient using ALS

IcCU guidelines. Give high-flow 02. two large
cannulae and resus. BP until conscious and
VO 0.5 mi/kg/hr
Arrange: 4‘
Full bloods (inc. xm 10 units)
CXR Patient
ECG to be considered for endovascular repair? —————— Ygs ——
Catheter
ABC
Consent
No
Patient haemodynamically unstable? ——No —
Yes Emergency CT scan

(at discretion of
vascular surgeon)

Transfer to theatre for

immediate open repair

Leak confirmed?

using inlay graft | No
No Yes
Suitable for
Transfer to
EVAR? Seek
theatre/angio suite )
Yes alternative
for emergency EVAR
diagnosis

Protocol for managing AAA



Epistaxis

ANURAG PATEL AND NEIL S. TOLLEY

H Introduction

The nose cleans, humidifies and warms inspired air. This function is
facilitated by a considerable vascular supply.

Vascular anatomy: branches of internal (ICA) and external carotid
(ECA) arteries. Most important branch of the ECA is the sphenopala-
tine (supplies inferior part of the nasal septum). Collaterals of the ECA
are the greater palatine and superior labial artery. ICA branches: anterior
and posterior ethmoid arteries (supply superior part of the septum). The
anterior nasal septum is known as Little’s area, which contains a super-
ficial plexus of vessels (Kiesselbach’s plexus).

H Definition and classification

Epistaxis is a nose bleed; classified into anterior or posterior epistaxis.
Bi-modal age distribution. Children often anterior septum (small ves-
sels, minor bleeding). Elderly often posterior (medium vessels), can be
torrential and life threatening. Arterial epistaxis is far more common
than venous epistaxis.

B Incidence (including predisposition
according to sex and geography)

Epistaxis is common and affects all age groups. Prevalence of anterior
epistaxis is greatest in children and young adults; posterior epistaxis is
more common in adults and the elderly. Childhood epistaxis is more
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BLEEDING NO BLEEDING -
/ l examine Little's area
Major epistaxis Apply pressure for / \
minor epistaxis Visible vessel No visible vessel
ENT referral + l
continue 2 failed
resuscitation attempts
Merecel Cautery Discharge with Naseptin
Insert Foley pack & epistaxis advice
& pack insertion /'
anteriorly NB conti
with BIPP resugglr;altr:g: Rebleed . Successful
(follow bleeding
ENT pathway)
referral

Management algorithm

common in males, elderly have equal sex distribution. More common
in the winter months.

H Aetiology

Idiopathic, trauma including fractured nose and nose picking, post
coryzal, bleeding diatheses, drugs, rarely tumours and Osler’s disease
(hereditary haemorrhagic telangiectasis).

Risk factors include antiplatelet drugs, anticoagulants, rhino-
sinusitis, upper respiratory tract infection and fluctuations in tempera-
ture and humidity.

B Pathogenesis (macro/microscopic
pathology)

Theories include: small to medium vessel progressive infiltration of
collagen in tunica media, and large vessel susceptibility to calcifica-
tion. May result in propensity to rupture and failure to vasoconstrict
adequately.
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H Symptoms and signs

Assess for signs of shock (see Shock Chapter). Bleeding may be visible
through the nostrils unilaterally or bilaterally. Examine Little’s area with
use of pen torch and elevating tip of nose. Assess the posterior oropha-
ryngeal wall for streaks of fresh bleeding or clots with gentle use of a
tongue depressor and pen torch. NB aerosolized blood may be present,
therefore take barrier precautions (eye, mouth, hand and clothing).

H Investigation

Blood tests: FBC, clotting and G&sS or crossmatch.

H Treatment

Think ABC’: resuscitate the patient, establish bleeding site, stop bleed-
ing and treat cause. Specialist advice for haematological replacement
therapy. See the management algorithm.

1. Conservative: pressure, silver-nitrate cautery or nasal packing:

a. Pressure: pinch the soft cartilaginous part of nose with patient’s
head flexed forward. Patient to suck on ice cube and apply ice pack
to forehead — aids vasoconstriction.

b. If vessel(s) visible in Little’s area, apply topical local anaesthetic
spray then cauterize with silver-nitrate sticks in circle around,
then directly on blood vessel. NB avoid contact with skin and tell
patient to wipe secretions off skin to prevent burns.

c. Nasal packing if patient failed two 15 minute trials of pinching.
Insert merecel nasal pack along floor of nose (parallel to palate)
leaving no residual pack outside nostril. Squirt 5 ml sterile normal
saline either side of pack to ‘inflate’ sponge.

d. Major epistaxis: insert balloon catheter (e.g. Foley) along floor
of nose until just visible below soft palate. Inflate balloon with
sterile normal saline until resistance felt (do not use >10 ml).
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Draw catheter anteriorly to occlude posterior choanae and secure
catheter anteriorly with umbilical clip (to prevent migration of
catheter into oropharynx). NB protect skin from ulceration by
placement of gauze under plastic umbilical clip. Anterior pack-
ing with BIPP (bismuth iodoform paraffin paste) ribbon gauze into
nasal cavity (best carried out by ENT team).

e. No bleeding and no packs: apply Naseptin cream (chlorhexi-
dine hydrochloride and neomycin sulphate) to affected nostril
three times daily for two weeks. Provide epistaxis advice — sneeze
through mouth, no nose blowing, no hot food and drink, no smok-
ing, rest with no exercise for at least 48 hours, nose pinching
advice if rebleeds.

2. Surgical: septal surgery or vascular ligation by ENT surgeons, or
angiography or embolization. If secondary to a fractured nose, the
nose often requires reduction to facilitate epistaxis control.

H Prognosis

Excellent, but there is some associated morbidity and mortality in the
elderly.



Inhaled foreign body (FB)

ANURAG PATEL AND NEIL S. TOLLEY

H Introduction

Airway anatomy: nasal cavity leading to nasopharynx (choanae to above
soft palate); Oral cavity (lips to palatoglossal (PG) pillar) leading to
oropharynx (PG pillar to superior edge epiglottis). Nasopharynx leads
to oropharynx which in turn leads to the hypopharnyx (superior edge
epiglottis to cricopharyngeus) (see Figure 46).

Sinus
Masal cavity
Nasopharynx

Tongue Oropharynx Pharynx

Hyoid bone Hypopharynx
Larynx
Epiglottis
Cricoid
Oesophagus
Trachea

Figure 46 Sagittal section showing aero-digestive tract

The epiglottis covers and occludes the larynx to allow food to pass
into the hypopharynx, travelling down the gutters (pyriform sinuses),
which are lateral to the larynx, towards the cricopharyngeus (top of
oesophagus) (see Figure 47).
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Epiglottis
Trachea False vocal cord
True vocal cord

Piriform sulcus
Cricopharyngeus
muscle

Figure 47 Endoscopic (bird’s eye) view of larynx and hypopharynx

Trachea: 10-11 cm long from lower end cricoid cartilage (C6); bifurca-
tion (carina - ‘keel of a boat’) at T5. Right main bronchus is wider, shorter
and more vertical than LMB (left main bronchus).

H Definition and classification

Types of FB:

1. Organic: peas, beans, dried pulses, nuts, paper, cotton wool, rub-
ber, sponge and wood. NB These induce rapid mucosal irritation and
swelling by hygroscopic action with rapid inflammatory response —
early diagnosis is more important (especially leguminous organic
matter).

2. Inorganic: washers/nuts, nails, screws, buttons, plasticine, stones,
beads, plastic/metal toy pieces and dentures. NB rough surfaces
cause mucosal trauma.

3. Animate: screw worms +/— larvae, maggots, black carpet beetle
(usually tropical climates).

M Incidence (including predisposition
according to sex and geography)

Sites of FBs:

Nose - children (especially <3 years old)
Trachea/bronchial tree, much more common than larynx (rare) (see
Figure 48)
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Trachea

Main bronchus

Labar bronchus

Segmental bronchus

Respiratory bronchiole

Terminal bronchiole  Alveolar duct  Alveolar sac

Figure 48 Tracheo-bronchial tree
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Right main bronchus > left main bronchus
Overall more common in children (especially < 3 years old).

H Actiology

Aspiration risks: sudden fright, laughing, or absent laryngeal sensory
innervation.

In adults note predisposition in CNS dysfunction, facial trauma,
recent dental procedure, underlying respiratory diseases and patients
with learning difficulties. Dentures also important as FB is not sensed
and food not chewed so well.

B Pathogenesis (macro/microscopic
pathology)

FBs are irritants and result in an inflammatory reaction and risk of infec-
tion (e.g. chemical bronchitis). The resultant increased production of
secretion and mucosal oedema increases the risk of airway obstruction.
(NB in nose, calcium and magnesium carbonates and phosphates may
deposit around an FB to form a rhinolith (needs removal under general
anaesthetic).)

H Symptoms and signs

Nose: symptoms: (1) Mucopurulent +/— blood stained unilateral nasal
discharge (unilateral rhinorrhoea in children = FB until proven other-
wise!) (2) Unilateral nasal obstruction (3) Other - pain, epistaxis,
sneezing.

Signs: unilateral — (1) Reddened congested mucosa (2) Mucopus (3)
NB granulations, ulceration and necrosis.

Larynx, trachea and broncial tree: symptoms: (1) Sudden onset chok-
ing/coughing +/— vomiting (2) Stabbing pains (3) NB productive cough.

Signs: (1) Respiratory distress (2) Stridor (upper airway and tracheal
obstruction) or localized wheeze (lower airway bronchial obstruction)
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(3) NB whole, lobar, segmental lung collapse dependent on anatomi-
cal site of obstruction - tracheal deviations towards side of collapse and
decreased breath sounds (4) Productive cough (check for signs of chest
infection) +/— systemically unwell (5) Other - clicking sound on respi-
ration (movement of FB in trachea).

H Investigation

If no signs of respiratory distress:

Nose: none (based on history and examination)
Larynx, trachea and bronchial tree: AP + lateral neck and/or chest.

H Treatment

Think ABC: if signs of or any risk of airway compromise, seek urgent
anaesthetic and ENT consult. If the obstruction is above cricoid cartilage
consider Heimlich manoeuvre and if unsuccessful consider cricothy-
roidotomy.

If no signs of or risk of airway compromise do not attempt to extract
FB with digit or instruments (to prevent causing impaction of the FB,
and airway compromise). Arrange investigations and prepare patient for
removal under GA (see Management algorithm, p. 278).

Visible FB — removal from nose:

Ideally topical local anaesthetic spray application (but not in children
as not tolerated), instrument (wax hook), good illumination of nostril,
good patient positioning and available suction. Avoid mucosal trauma
to prevent epistaxis.

Wax hook: place hook posterior to FB and then gently draw FB anteri-
orly out through the nostril. NB forceps reduce control (difficult to grip
FBs, especially spherical objects, and therefore risk impacting and/or
pushing the FB more posteriorly).

Suctioning available: useful for removal of some FBs (NB careful not to
push FB more posteriorly) and in the event of epistaxis.
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Patient positioning: adults - sitting upright in a chair. Children - sitting
on parent’s lap with their back against parent’s chest, parent crossing
legs over their child’s legs and hugging child to prevent movement of
child’s arms, and an assistant to hold child’s head steady. Both adults
and children: head slightly tilted back to view floor of nose.

CRICOTHYROIDOTOMY

Needle cricothyroidotomy: place 12G cannula into the trachea via the
cricothyroid membrane. This allows adequate ventilation for up to 45
minutes (hypercapnoea is the limiting factor). Seek expert airway assis-
tance. This is the preferred technique for children < 12 years.

Formal cricothyroidotomy: immobilize patient’s C-spine in neutral
position. Prepare, drape and apply local anaesthetic with adrenaline
only in the conscious patient with a patent airway (no time in an
asphyxiated/dying patient). Stabilize thyroid cartilage and make trans-
verse incision 3 cm long through skin overlying cricothyroid membrane
(closer to the cricoid cartilage than the thyroid cartilage). Second pass of
the scalpel is through the cricothyroid membrane into the airway. Rotate
the blade 90 degrees to face longitudinally. Use artery forceps to take
over from the scalpel as the means of holding the incised edges apart.
Insert tracheostomy tube into the airway, directed towards the chest;
ideal adult size = 6.0.

FB removal under general anaesthetic:

Nose: rigid nasendoscope (e.g. Hopkins rod)
Larynx: rigid laryngoscope +/— endoscope
Tracheobronchial tree: rigid bronchoscopy

All of the above need the use of extraction instruments (e.g. grasping
forceps).

H Prognosis

VQ (ventilation-perfusion) relationship after bronchial FBs may take
many months to normalize.
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Figure 49 Heimlich manoeuvre shown in three different positions

B Heimlich manoeuvre

Wrap your arms around the patient while standing posterior to them.
Make a fist with only one hand and place your thumb below the xiphis-
ternum. Grasp your fist with your other hand pressing inward and
upward into the patient’s abdomen. Do not compress the rib cage, con-
fine the force to the thrust of your hands, and don'’t slap the patient’s
back as this may cause complete obstruction by the foreign body (see
Figure 49).



Urinary retention

ED ROWE, ERIK MAYER AND JUSTIN VALE

H Introduction

Prompt diagnosis and treatment of this common condition is vital to
relieve patient discomfort and hopefully reverse any associated decline
in renal function.

H Definition and classification

Acute retention (AR) is characterized by a sudden inability to void with
associated suprapubic pain. Chronic retention (CR) is typically painless,
and is subdivided into high or low pressure CR depending on the intra-
vesical pressure at the end of micturition.

M Incidence (including predisposition
according to sex and geography)

The exact incidence is unknown but parallels the increasing incidence
of benign prostatic hyperplasia (BPH) in the elderly male population.
Approximately 10 % of men in their forties and 90 % of men in their
eighties have detectable BPH. Studies have shown an approximate 10 %
risk of urinary retention in men with BPH. Retention of urine is relatively
uncommon in females.

H Aetiology

Commonest causes in males: benign prostatic hyperplasia, prostate
cancer, urethral strictures and postoperative (secondary to drugs,
immobility, constipation, pain and local oedema).
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Commonest causes in females: retroverted gravid uterus, atrophic ure-
thritis, fibroid uterus.

Other causes: faecal impaction, drugs (e.g. anti-cholinergics, alcohol,
anti-histamines), blood clot (clot retention), urethral calculus, trau-
matic rupture of the urethra, infection (urethritis, prostatitis) and
phimosis.

B Pathogenesis (macro/microscopic
pathology)

BPH occurs due to enlargement of glandular component of the tran-
sition zone of the prostate under the influence of the male hormone
testosterone. This represents the commonest cause in men.

H Symptoms and signs

In acute retention the patient classically presents with an inability to
pass urine with suprapubic bladder discomfort.

There may be a history of lower urinary tract symptoms (LUTS),
which suggest bladder outflow obstruction (BOO), such as a poor uri-
nary stream, frequency, hesitancy, and nocturia. Preceding urinary tract
infections may be a sign of incomplete bladder emptying. Previous ure-
thral trauma, sexually transmitted disease (STD) or UTI may precede
stricture formation. Headaches, anorexia, vomiting and mental distur-
bance may be a sign of post-renal (obstructive) renal failure.

May be pyrexial secondary to urinary sepsis. Examination reveals an
enlarged bladder (tender in AR), which is dull to percussion. Digital rec-
tal examination (DRE) to check for constipation and prostate pathology.
Neurological assessment (lower limb power and reflexes, perianal tone
and sensation) to exclude a cauda equina lesion.

H Investigation

FBC, U+E, renal ultrasound (exclude hydronephrosis), and CSU for
MC&S. Consider urodynamic assessment. PSA may be relevant if
prostate feels malignant, but acute retention and catheterization them-
selves raise PSA.
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H Treatment

Aseptic urethral catheterization (see Urethral Catheterization Chapter).
If the catheter does not pass easily first time consult an urologist or con-
sider suprapubic catheterization. Note residual urine volume. Haema-
turia following decompression of the bladder is not uncommon and
usually clears spontaneously.

Observe for post-obstructive diuresis (>200 ml of urine/hour), espe-
cially if residual volume is >800 ml. This is potentially fatal if not man-
aged promptly. If diuresis occurs, replace volume with normal saline
adjusting the rate as necessary on an hourly basis. Early central venous
pressure monitoring is advised. Repeat U&E, and ABG. Patient may
require temporary dialysis.

Trial without catheter (TWOC) if: predisposing cause removed (e.g.
constipation), no renal impairment, no preceding LUTS, residual
<800 ml. Drugs such as « blockers can improve the chances of a suc-
cessful TWOC.

Consider bladder outflow surgery (e.g. transurethral resection of
prostate — TURP) if there were preceding LUTS, residual >800 ml, high-
pressure chronic retention and/or renal impairment.

Low-pressure chronic retention (bladder detrusor failure) may require
clean intermittent self-catheterization.

H Prognosis

Approximately 30 % of men will undergo a successful TWOC, which
increases to over 50 % with the help of an o blocker (tamsulosin).
Approximately one-third will have a further episode of retention within
one year. The risk of further episodes of AR may be reduced by the addi-
tion of a 5-x reductase inhibitor (finasteride).

TURP or retropubic prostatectomy (if the gland exceeds 80 to 100 g)
has a high success rate (>90 %). Side-effects include impotence (10 %),
retrograde ejaculation (nearly 100 %), bleeding (5 % risk of transfusion)
and infection (need antibiotic prophylaxis).
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Gross haematuria

ERIK MAYER, ED ROWE AND JUSTIN VALE

H Introduction

If a patient is experiencing frank haematuria with the passage of clots,
the most immediate risk is of clot retention, which may be difficult to
resolve. It is extremely rare for haematuria to present to such a degree
that it becomes acutely life threatening from exsanguination, although
those on anticoagulant medication are at more risk. Gross haematuria is
significant in the setting of genitourinary trauma.

H Definition and classification

There is no absolute definition for massive haematuria. Haematuria
is divided into microscopic and macroscopic (gross/frank) and then
further divided into painless or painful. Initial painless macroscopic
haematuria may become painful with the passage of clots or impend-
ing clot retention.

H History

A good history and examination will indicate the likely source of haema-
turia. Initial simple classifications, as above, will include/exclude mul-
tiple causes. It is always important to take a full urological history
including:

m Previous urological procedures
m History of UTIs/STDs
m Lower urinary tract symptoms (LUTS)
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m Risk factors for urinary tract malignancies (smoking/occupational
risks/family history)
m Preceding trauma.

A thorough past medical and drug history will also highlight diag-

nosis and treatments associated with haematuria, such as anticoagu-
lant/antiplatelet agents.

B Examination

In the presence of extreme haematuria, the patient should be resusci-
tated with regards to their airway, breathing and circulation. This may
well be in the setting of advanced trauma life support (ATLS) if trauma
has been a precipitating cause. Once intravenous access and fluid resus-
citation have been initiated, examination can be directed towards iden-
tifying a cause for haematuria. A full abdominal system examination,
including external genitalia in both men and women and digital rectal
examination (DRE) in men is thus performed. Particular attention must
be paid to identifying the presence of a palpable bladder with the inabil-
ity to void, and signs which would indicate trauma:

Evidence of penetrating trauma
Flank bruising (with or without rib fractures)

Unstable pelvis

[ ]
]

m Perineal bruising
(]

m Blood seen at the external urethral meatus
[ ]

High-riding prostate on DRE.

H Investigation

Blood tests: FBC, U&E, LFTs, bone profile, clotting, G&S or crossmatch
if there is a suspicion of significant anaemia. Urine is sent to microbiol-
ogy for microscopy, culture and sensitivity (MC&S) and cytology. A plain
kidneys, ureters, bladder (KUB) radiograph will indicate the presence of
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calcified lesions within the urinary tract. An intravenous urogram (IVU)
will identify filling defects in the urinary tract indicating probable
tumours. CT (with intravenous contrast) is the gold standard for inves-
tigating the kidneys in trauma. Bedside ultrasound may have to be
employed for an unstable patient, but provides no information about
important factors such as kidney function and urinary extravasation.

Bl Management

m Fluid resuscitation to stabilize the patient haemodynamically.

m Urethral catheterization should be attempted using a large-bore
three-way catheter. This will allow subsequent bladder irrigation with
normal saline to prevent clot retention. Catheterization in the pres-
ence of perineal trauma is always hotly debated. Current guidelines
indicate that a single gentle attempt at urethral catheterization is
unlikely to convert a partial urethral tear into a complete tear and is
thus acceptable.

m Often a period of bladder irrigation with regular manual bladder
washouts will suffice to ensure continuing bladder drainage while
haemorrhage ceases.

m Consideration should be given to the correction of clotting abnormal-
ities, which may be secondary to pharmacological agents or ensue
from allogeneic blood transfusion.

m In the unlikely event of a significant arterial bleed, angiographic stud-
ies and attempted therapeutic embolization may be required.

m A cystoscopy under GA may be required if bleeding is unremitting and
the likely source is in the lower urinary tract.

H Prognosis

Gross haematuria usually settles with bed rest and a period of resuscita-
tive management as outlined above. A patient should then be formally
investigated to identify aetiology.
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[ Patient with gross haematuria :I
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Renal colic

ED ROWE, ERIK MAYER AND JUSTIN VALE

H Introduction

Renal colic is common, and generally regarded as one of the most
painful surgical conditions. It can be life threatening when there is asso-
ciated urinary sepsis. Exclude a ruptured abdominal aortic aneurysm
(AAA) which can have a similar presentation.

H Definition and classification

Renal colic most commonly results from the presence of a calculus in the
upper urinary tract. Interference with normal cyclical peristalsis leads to
the classic symptoms of intense colicky pain, stabbing in nature, often
with nausea and vomiting.

H Incidence (including predisposition
according to sex and geography)

The incidence of stone disease is approximately 0.1 to 0.3 %. Male to
female ratio 3:1. Prevalence 2-3 %. Peak incidence 20-40 years. More
common in mountainous, desert and tropical areas.

H Aetiology

The most common cause of renal colic is a ureteric stone. Other causes
include blood clots (clot colic), and a sloughed renal papilla (associated
with diabetes, sickle-cell disease). Partially obstructing ureteric transi-
tional cell carcinomas can present with similar symptoms.
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B Pathogenesis (macro/microscopic
pathology)

For stones to form, urine must be supersaturated with the salt that can
then form crystals and ultimately the stone. Hypercalciuria (secondary
to hypercalcaemia e.g. hyperparathyroidism, immobility), hyperox-
aluria and hyperuricaemia may predispose to stone formation. Foreign
bodies (e.g. ureteric stents) and certain proteins may form a frame-
work for crystal deposition. The commonest types of stone are: cal-
cium (oxalate, phosphate and mixed) 70 %, infection stones (magne-
sium ammonium phosphate or struvite stones, associated with urease
splitting organisms such as Proteus, leading to a high urinary pH and
occasionally staghorn calculi) 15-20 %, uric acid 5-10 %, cystine 1-5 %
(autosomal recessive inheritance). Typically stones form in the renal
pelvis and pass into the ureter where they become impacted at its nar-
rowest parts i.e. pelviureteric junction, pelvic brim and ureterovesical
junction. Natural inhibitors of stone formation in the urine (e.g. urinary
citrate) may be reduced.

The pain in renal colic is usually caused by the distension of the ureter
or collecting system, while non colicky (constant) renal pain is caused by
stretching renal capsule.

B Symptoms and signs

Severe intermittent colicky loin pain which radiates to the groin. Often
associated with nausea and vomiting. Unrelated to movement. May
present as UTI, penile or testicular pain, haematuria, or renal failure.
Past medical history (PMH) may include previous renal colic, medullary
sponge kidney, or hyperparathyroidism. There may be a family history
of familial renal tubular acidosis, cystinuria or xanthinuria. Abdominal
examination is normal except for some loin tenderness. (NB check for
AAA which may have a similar presentation. Pyrexia and rigors suggest
associated infection and require urgent treatment.)
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H Investigation

FBC, U&E, serum calcium and uric acid, blood and urine cultures if evi-
dence of sepsis. Urinalysis confirms microscopic haematuria in 90 % of
cases. Urinary 3-HCG to exclude pregnancy prior to imaging. Urinary
pH (pH < 5.5 suggestive of uric acid stone, pH > 8 suggestive of infective
stone). Imaging — plain KUB (90 % of stones are radio-opaque, uric acid
stones are radiolucent) then IVU or CT KUB (the latter has the greatest
sensitivity).

H Treatment

Analgesia (opioid or NSAID with anti-emetic). Beware of urinary sep-
sis associated with an obstructing calculus because of the risk of fatal
gram negative septicaemia. These patients require urgent iv antibiotics,
iv fluid resuscitation, ultrasound and immediate discussion with on-
call Urology specialist registrar (SpR)/Consultant for consideration of
nephrostomy or ureteric stent insertion.

If the pain is controlled, there are no signs of sepsis (WBC count can
be raised in renal colic without infection) and renal function is normal
then the patient can be discharged with advice to return if they develop
further pain or a fever. Follow up in the local stone clinic is required
(approximately two weeks with a KUB) according to local policy. If these
criteria are not satisfied the patient requires admission.

Stones that will not pass spontaneously can be treated as follows:

1. Proximal ureteric stone: ESWL (extracorporeal shockwave
lithotripsy); if >1 cm consider PCNL (percutaneous nephrolitho-
tomy).

2. Mid ureteric stone: ESWL or ureteroscopy and lithoclast/basket
retrieval.

3. Lower ureteric stone: ESWL or ureteroscopy and lithoclast/basket
retrieval.
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Advise the patient to maintain a higher fluid intake to keep the
urine dilute. Dietary modifications such as reduced tea, chocolate, nuts,
spinach and leafy vegetables which are high in oxalates may be of bene-
fit. Calcium-restricted diets are controversial.

H Prognosis

Approximately 90 % of stones <4 mm, 50 % of stones 4-5.9 mm, and
20 % of stones > 6 mm will pass spontaneously. Stones in the proximal
ureter are less likely to pass (25 % chance) than those in the distal ureter
(75 % chance). There is a 50 % lifetime risk of further attacks of renal
colic following the first presentation.

H Renal colic management algorithm

Suspect ureteric colic: loin to groin pain +/— haematuria.
NB: AAA may have a similar presentation (microscopic haematuria can
be present)
1. Analgesia:
2.5-5 mg morphine iv/im +/— anti-emetic (cyclizine 50 mg)
Paracetamol 1 gm iv
Or Voltarol (diclofenac) im/pr if no renal impairment (age < 60)
Pethidine 50-100 mg
(Local guidelines may vary.)
2. Basic investigations: FBC/U&E, calcium, uric acid, urine dipstick,
3-HCG (9).
3. Radiological investigations: plain KUB film and either CT KUB or
IVU. (May need to discuss with on-call radiologist.)
4. Tamsulosin (400 pg) is an acblocker that can act as smooth-muscle
relaxant to the ureter and vesico-ureteric junction (VU]), aiding
passage of stones.
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Impaired renal function.
Pyrexial or WEC > 16.

Admit if: Pain not controlled. |

e,

Discharge if: Pain controlled.

Normal blood resuilts.
Normal observations.

Renal colic m

Referral:
Urology SHO or SpR

OPA: Outpatient appointment

SHO: Senior house officer
SpR: Specialist registrar

Management algorithm

L 3
Follow up:
Arrange OPA in two weeks
with KUB on arrival.
If stone radiolucent arrange
limited IVU or repeat CT or
KUB. Advise to return if pain
worsens, or develop
temperature. Maintain high
fluid intake

(NB Patients with ureteric obstruction and infection (pyonephritis) are
atrisk of fatal gram negative septicaemia and require urgent imaging, iv

antibiotics, iv fluid resuscitation and immediate discussion with on-call

urologist for nephrostomy insertion.)
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ERIK MAYER, ED ROWE AND JUSTIN VALE

H Introduction

Testicular pain is common and causes much anguish for patients and
doctors alike. As a rule, if testicular torsion cannot be confidently
excluded, urgent surgical exploration is necessary.

H Definition and classification

Torsion is typically ‘intravaginal’ (the testis and cord twist inside the
tunica vaginalis). In newborns the tunica vaginalis is not yet adherent to
the dartos fascia and hence the testis and tunica vaginalis twist together
resulting in ‘extravaginal’ torsion (Figure 50). The annual incidence of
torsion is 1 in 4000 males below the age of 25 years, and accounts for 90 %
of acutely painful scrotums between the ages of 13 and 21 years. Other
causes of testicular pain include infection (epididymo-orchitis, scrotal
abscess, Fournier’s gangrene, tuberculosis, mumps orchitis), torsion of
the appendix testis (most common cause of pain in prepubertal boys,
accounting for approximately 50 % of cases), testis tumour, idiopathic
scrotal oedema, hernia, and hydrocoele; rarely, renal colic with a stone
in the lower ureter can cause testicular pain.

H History

Suspect torsion when there is a sudden onset of pain in the testicle. The
left testis is more commonly affected than the right. It occurs most com-
monly in adolescent males (peak incidence 14-16 years), but can occur
at any age. Pain in the testicle may be exacerbated by movement or
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Figure 50 Diagrammatic representation of torsion

pressure. Referred pain to the abdomen, along with nausea and vom-
iting are not uncommon. Torsion of the testis can be intermittent with
previous attacks of pain that resolve spontaneously. Note, pain may be
minimal or absent initially in young children. Exercise or exposure to
cold weather prior to the onset of torsion is not uncommon. A recent
history of urinary infection, STD/urethral discharge or trauma may be
present to indicate other causes of pain, but does not exclude torsion.
Epididymo-orchitis tends to have a more gradual onset.

H Examination

Fever is suggestive of an infective aetiology. The testis may be swollen,
tender, erythematous and hot in both torsion and epididymo-orchitis.
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Classically a torted testis tends to lie high in the scrotum in a hori-
zontal position (bell-clapper testis). The cremasteric reflex is often
absent. A lump in the testis may represent a tumour (10 % present with
pain). The ‘blue dot’ sign (bluish lump at the superior pole of the testis)
may be present in up to 20 % of cases when the appendix testis (hydatid
cyst of Morgagni) undergoes torsion. Following trauma, a tender scrotal
haematoma may be present. Check for inguinal hernia.

H Investigation

FBC, U&E, urinalysis, MSU for MC&S, blood cultures. Ultrasound scan
(USS) if tumour or epididymo-orchitis is suspected (but NB do not get
an ultrasound if a torsion is suspected, it wastes valuable time and is
unreliable).

When testicular USS confirms a tumour arrange a staging CT, and
tumour markers. Doppler USS can identify hypervascularity in an acute
epididymo-orchitis. Scrotal USS in testicular trauma is also useful to
identify testicular rupture.

H Treatment

If torsion cannot be excluded the patient should be taken to theatre
immediately (within 4-6 hours of the onset of pain) for emergency scro-
tal exploration. Consent for bilateral orchidopexy (three point fixation
with a fine non-absorbable suture) and possible orchidectomy if the
testis is non viable. Extravaginal torsion (newborns) requires formation
of a dartos pouch.

If there are obvious signs of infection treat with antibiotics (e.g.
quinolone or aminoglycoside). If septic the patient will require admis-
sion for iv antibiotics and fluids. In men under 35 years of age,
Chlamydia trachomatis and Neisseria gonorrhoea account for most
cases of epididymo-orchitis, unlike older men in whom coliforms (e.g.
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Testicular pain

History and examination
Investigations FBC, U&E,
urinalysis, urine culture

l Age>25‘

l

| Age <25

l

Are there obvious

abscess or tumour?

symptoms/signs of infection,

Consider immediate surgical
exploration (inform urology
SpR +/— Consultant)

Scrotal US

No

Consider admission for iv
antibiotics if clinical sepsis with
epididymo-orchitis (surgical
drainage of abscess)

Admit testicular tumour for
elective inguinal orchidectomy
(arrange CT, serum AFP, B-HCG
and LDL cholesterol)

Management algorithm

urgent debridement, respectively.
Torsion of the appendix testis is best treated by surgical excision, but
can be managed conservatively.

insertion of a prosthesis.
Testicular rupture or scrotal haematoma is best managed with scrotal

exploration.

Escherichia coli) are commonest, and often related to bladder outflow
obstruction. Scrotal abscess and Fournier’s gangrene (necrotizing infec-
tion usually affecting the male genitals) requires surgical drainage, and

Confirmed testicular tumours require inguinal orchidectomy +/—
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H Prognosis

If testicular torsion is taken to theatre within 4-6 hours of the onset
of pain, the testis is usually salvaged. Bilateral orchidopexy prevents
future episodes of torsion. Follow-up studies have revealed reduced
semen quality following unilateral adolescent torsion. Epididymo-
orchitis resolves with a prolonged course of antibiotics (14-21 days).
Recurrent infections can be due to bladder outflow obstruction or a par-
tially treated earlier episode and may need further evaluation. In testic-
ular rupture the testis is usually salvaged.



Priapism

ED ROWE, ERIK MAYER AND JUSTIN VALE

H Introduction

The term priapism is derived from Priapus, the Greek god of fertility. If
left untreated it may lead to irreversible penile ischaemia, necrosis and
scarring of the intracavernosal erectile tissue.

H Definition and classification

Penile erection that persists beyond, or is unrelated to sexual activity.
Typically specialists have tried to define a time beyond which an erec-
tion is no longer ‘physiological’; four hours has been accepted in many
definitions. It is classified as ischaemic (low flow) or non-ischaemic
(high flow).

H History

The peak incidence is bi-modal, occurring between 5 to 10 and 20 to 50
years.

Ischaemic priapism: the patient complains of a painful erection (pain
may not be present in the first few hours). Fifty per cent of cases
are idiopathic. Pharmacological causes include Viagra (sildenafil), the
use of intracavernosal therapy (e.g. alprostadil), antipsychotics (e.g.
chlorpromazine), antihypertensives (e.g. prazosin), anticoagulants (e.g.
intravenous heparin), some antidepressants (e.g. trazodone), and recre-
ational drugs (e.g. cocaine). Haematological diseases such as sickle-cell
disease (or trait) and leukaemia are the commonest causes in the young.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Rarer aetiologies include cerebrovascular disease, lumbar disk disease,
and infiltrating prostate and bladder cancer.

Non-ischaemic priapism is less common and generally not associated
with severe pain. Presentation may be delayed by days or months. Typi-
cally it is related to trauma to the penis, perineum or pelvis resulting in
injury to the cavernosal artery, leading to increased arteriolar inflow of
oxygenated blood.

B Examination

In ischaemic priapism the patient will have a rigid painful erection,
unlike a non-ischaemic priapism in which the penis is typically semi-
erect and non painful. Perineal bruising may be indicative of trauma.

H Investigations

FBC, U&E and sickle screen. Cavernosal blood gas (pH < 7.25 usually
ischaemic, pH > 7.3 usually non-ischaemic). Doppler ultrasound (no
cavernosal arterial flow found in ischaemic priapism). Consider urine
toxicology for recreational drugs.

Bl Treatment

Treat the underlying cause where possible.

Ischaemic priapism: analgesia. Evacuate old blood from the corporal
bodies using a 19 or 21 gauge butterfly needle. If unsuccessful inject a
diluted « agonist into the corporal space (500 ug of phenylephrine) and
observe for 3 to 5 min. Monitor pulse and blood pressure during treat-
ment. Repeat if necessary. If this fails then surgical treatment such as the
formation of a glans-cavernosal shunt is necessary (consultation with a
specialist centre is recommended). Early insertion of a penile implant,
before scar tissue has formed, should be considered.
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Non-ischaemic priapism: treatments range from conservative (fistula
may close spontaneously), to angiographic embolization or open surgi-
cal ligation of the damaged artery.

H Prognosis

In ischaemic priapism smooth muscle necrosis occurs after 24 to
48 hours. If untreated, detumescence occurs over 2-4 weeks as the

Notify on-call urology
registrar

]

Cavernosal blood gas
analysis +/-
penile Doppler study

= S

Ischaemic Non-ischaemic
(Cavernosal blood gas pH < 7.25) (Cavernosal blood gas pH > 7.3)
Doppler - no flow Doppler-high flow

Evacuation of cavernosal Conservative
blood using a 19 or 21 gauge

needle
Detumescence No  Yes

Intracorporal injection of 500 ug Admit and observe
phenylephrine (1 ml of 10 mg/ml o
phenylephrine in 19 ml normal (Avoid circular or
saline) compressive dressings)
Detumescence No Yes

Repeat
Detumescence No Yes

N

Create a surgical fistula. Discuss
with specialist centre

Management algorithm



m Surgical emergencies

smooth muscle is replaced by fibrous tissue. Up to 50 % of patients will
have some form of erectile dysfunction regardless of treatment.

Recurrent (stuttering) priapism has an unknown aetiology, and is typ-
ically seen in men with sickle-cell disease or trait. Therapies include
procyclidine, baclofen, anti-androgens and gonadotrophin-releasing
hormone agonists.



Paraphimosis

ED ROWE, ERIK MAYER AND JUSTIN VALE

H Introduction

Always ensure the foreskin is correctly replaced after insertion of a ure-
thral catheter. Failure to do so may result in a paraphimosis.

H Definition and classification

A condition in which the retracted foreskin becomes oedematous and
thereby difficult to manoeuvre to its correct position.

M History

Often there is a history of urethral catheterization in which the foreskin
was not adequately replaced or later slipped back. Occasionally men for-
get to replace their foreskin and present as an emergency. There may be
a history of earlier episodes.

H Examination

Below the corona of the glans there is an oedematous area of foreskin
(often circumferential). Proximal to the oedematous area there is a tight
ring of skin. This ‘constriction ring’ leads to venous congestion and
exacerbates the oedema of the foreskin and glans. As the condition pro-
gresses arterial occlusion and necrosis may occur.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Oedematous foreskin

Glans

Figure 51 Clinical picture of paraphimosis

Bl Treatment

In the early stages gentle retraction of the foreskin is enough to reduce
the foreskin. Firmly squeezing the glans for five minutes prior to reduc-
tion helps to reduce the oedema. It is important that the ‘tight band’
in the foreskin is brought over the glans of the penis during reduc-
tion. Once the paraphimosis is established, however, it is too tender and
swollen to reduce without anaesthetic. This can be achieved through
a general or local anaesthetic (occasionally topical local anaesthetic
cream/gel is used, but this makes gripping the foreskin more diffi-
cult). A penile ring block using 10 ml of plain 1% lidocaine (never use
adrenaline) is usually sufficient. First the oedema is reduced by gen-
tle squeezing or superficially stabbing the foreskin several times with a
22 gauge needle and then applying pressure over a swab to release the
oedema. Occasionally the constricting ring of skin requires incision or
dorsal slit. Prophylactic antibiotics are recommended (Figures 51, 52).



Figure 52 Manual reduction of paraphimosis

H Prognosis

The condition is likely to recur, and therefore the patient is best advised
to have a circumcision once the inflammation has settled.



Necrotizing fasciitis

BEN ARDEHALI AND UMRAZ KHAN

In necrotizing fasciitis prompt diagnosis and early surgical debridement
saves lives. The unwary doctor can get caught out by not considering
this surgical emergency as part of their differential when presented with
a soft-tissue infection post surgery, trauma or apparent spontaneous
manifestation. The patient is more unwell than expected with a simple
wound infection. A 24-hour delay in diagnosis and treatment may result
in a mortality rate of up to 50 %.

H Definition

Necrotizing fasciitis is a progressive, rapidly spreading microbial soft-
tissue infection, which spreads along the superficial and deep fascial
planes with secondary necrosis of subcutaneous tissues and ensuing
sepsis.

W Classification

m Type I: polymicrobial necrotizing fasciitis mainly occurs after recent
surgery or trauma. Anaerobic and facultative bacteria work synergis-
tically (one potentiates the growth of the other). Much more common
than mono-microbial necrotizing fasciitis (Type II).

m Type II: group A streptococcus infection necrotizing fasciitis. Mono-
microbial haemolytic streptococci infection. Rapid development of
erythema over 24 hours with subsequent blue discolouration bul-
lae and superficial gangrene over the ensuing days. Streptococcal
toxic shock syndrome: caused by Streptococcus pyogenes. The systemic
pathogenesis is induced by the superantigen M proteins which lead to

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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release of tumour necrosis factor, interleukins 1 and 6. The rapid sys-
temic response leads to fever, shock and organ failure.

m Type III: clostridial necrotizing fasciitis, mainly Clostridium perfrin-
gens. A decrease in local oxygen tension results in spore activa-
tion. Gram staining reveals gram positive rods. It is associated with
myonecrosis and gas gangrene.

H Epidemiology

Incidence: 500 new cases per year in the UK.

Sex: the male-to-female ratio is 2-3:1.

Age: the mean age of a patient with necrotizing fasciitis is 38—
44 years. This disease rarely occurs in children. Paedi-
atric cases have been reported from countries where poor
hygiene is prevalent.

Ml Risk factors

m Impaired host defence: immunosuppression (transplant patients on
medication, HIV/AIDS patients)
m Chronic systemic illnesses: diabetes, alcoholism, chronic renal failure,

peripheral vascular disease and cancer

Intravenous drug use

Age > 60

Obesity

History of: blunt or penetrating trauma, recent surgery, burns, soft-

tissue infection and child birth.

H Pathogenesis

Bacterial replication is promoted in the presence of a micro-aerobic
wound milieu. This leads to further decrease in local tissue oxygen
which allows the anaerobic organisms to thrive. The synthesis and
release of proteolytic enzymes expedite the extent of spread. The
ensuing thrombosis of nutrient vessels to the skin and subcutaneous
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vessels further exacerbates local ischaemia. Features include liquifactive
necrosis of subcutaneous fat, air tracking along deep fascial planes and
vascular thrombosis with resultant skin changes (see Figure 53).

Epidermis

Dermis .
Dermis

Subcutaneous
tissue/fascia

Subcutaneous
tissue/fascia

Deep fascia Gas

Muscle Liquefaction
Necrosis

Figure 53

H History

Patient may give a history of recent trauma or surgery to the area of
concern. Presence of constitutional symptoms, such as fever and rig-
ors. Pain and swelling around the area involved. Idiopathic cases are not
uncommon.

B Physical examination

Low grade pyrexia and early sepsis, presence of oedema beyond the
extent of erythema, dusky or purplish skin discolouration, skin vesicles
or bullae, crepitus, anaesthesia of involved skin caused by thrombosis of
small subcutaneous vessels leading to necrosis of sensory nerve fibres.
Late signs include septic shock and multi-organ failure.

M Investigation

Should be used as adjuncts to help diagnosis but should not delay
treatment which largely remains surgical. Laboratory tests: FBC (leu-
cocytosis), U&E (renal impairment), LFTs (hypoalbuminaemia), raised
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lactate, raised CRP, clotting screen (coagulopathy), and G&S. Imaging:
plain radiograph may show soft-tissue gas, CT and MRI delineate the
extent of the disease and presence of gas. Incisional biopsy: for his-
tological confirmation of disease and microbiological assessment for
identification of pathogens involved (but should not delay definitive
treatment).

H Treatment

Surgery: early radical surgical debridement of the necrotic tissue
extending to viable tissue is the definitive treatment. Repeat explor-
ation is necessary 24 to 48 hours later to excise further involved tissue.
Postoperative care in intensive or high dependency unit with invasive
monitoring and aggressive resuscitation is essential.

Antibiotics: broad coverage essential until identity of microbe(s)
involved is established. Gram positive and gram negative organisms
should be covered by penicillin and gentamicin respectively. Clin-
damycin and/or metronidazole for anaerobic cover. It is important to
realize that antibiotics alone are not enough and surgical debridement
of the infected area is imperative.

Immunotherapy: patients with streptococcal toxic shock syndrome
should be given intravenous immunoglobulin to neutralize the bac-
terial exotoxin.

Hyperbaric oxygen (HBO) therapy: current evidence does not support
the efficacy of this treatment. Robust randomized controlled trials are
needed in this area of treatment.

H Prognosis

The overall morbidity and mortality ranges from 25-75 %. The mean age
of survivors is 35 years and non-survivors is 49 years. The disease is rare
in children. One main reason for high morbidity and mortality is the
delay in proper diagnosis.



Principles of fracture classification and
management

RAVI SASTRY, JAI RELWANI AND SUDIPTA PURKAYASTHA

H Introduction

A fracture is defined as a disruption in the integrity of living bone. It
involves injury to bone marrow, periosteum, and adjacent soft tissues.
Fractures can be classified as closed or open. In closed fractures the
enveloping skin and soft tissue are intact but the area may be bruised
and swollen. When fractures are classified as open, the integrity of the
skin is lost and the fracture haematoma communicates with the exter-
nal environment. In a complete fracture, the bone is broken completely
into two or more fragments. In an incomplete fracture, the bone is
divided but with periosteal continuity remaining. In a greenstick frac-
ture, seen most commonly in children, the bone is buckled or bent.
Intra-articular fractures are those where the fracture line involves the
joint.

Fractures are also described in terms of the fracture patterns, such as
transverse, oblique, or spiral. In comminuted fractures there are more
than two broken fragments. Compressive forces may result in impacted
or crush fractures; avulsion fractures are caused by traction forces, and
spiral or oblique fractures are due to rotational forces. Fracture segments
are defined by looking for displacement (described as: translation, angu-
lation or tilt, and finally rotation). If a trivial force was needed to produce
the injury then a pathological fracture must be ruled out as the bone may
be diseased with osteoporosis, Paget’s disease or malignancy (primary or
secondary).

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.



Principles of fracture classification and management m

H Fracture healing

Occurs in four different stages (Figure 54):

1. Haematoma formation

2. Granulation tissue and soft callus formation
3. Bony callus

4. Bone remodelling.

1 2 3 4
Internal
callus
Haematoma
. External New blood
Periosteum callus vessels Bony callus
Figure 54

Ml Risk factors

Road traffic accidents (high-energy trauma), contact sports in the young,

and osteoporosis in the elderly.
Causes: falls, road traffic accidents, direct blow, child abuse, repeated
stress.

B Symptoms

A comprehensive history is essential so as to distinguish between
trauma-related and non-traumatic causes.

Pain, swelling, bleeding and bruising around the fracture site, depen-
dent upon extent of injury, as are deformity and loss of function.

M X-rays

Standard AP and lateral radiographs are essential. Never forget to
include the joint proximal and distal to the fracture. Radiographs show
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the exact pattern of the fracture and the amount of displacement.
In children, injuries involving the growth plate (epiphysis) are very
common.

W Salter-Harris classification of epiphyseal
injuries in children

W E
S G4 @ ad +

Figure 55 Salter-Harris classification

Type I - fracture through the growth plate

Type II - fracture through the growth plate and metaphysis

Type III - fracture through the growth plate and epiphysis

Type IV - fracture through the growth plate, epiphysis and metaphysis
Type V - crush or compression injury of the growth plate.

This classification helps us to assess the severity of the injury. Type I
and Type II have good prognosis, whereas Types III, IV and V can
lead to growth deformities. Hence accurate identification and appro-
priate treatment at the initial presentation is extremely important. A
mnemonic that may help to remember this classification is ‘SALT-
Crush’:
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I: S-separation
II: A-across physis
III: L-lower (metaphysic not involved)
IV: T - together (epiphysis and metaphysic involved)
V: Crush - compression fracture.

H Treatment

The ideal objective of fracture treatment is to completely rehabilitate the
patient as quickly as possible.

H Resuscitation

Follow the ATLS protocol of airway/breathing/circulation with in-line
cervical spine stabilization. Correct shock with crystalloids/colloid +/—
blood. Stop any active points of bleeding.

Analgesia may require opiates such as morphine. Cover any open
wounds with Betadine (povidone-iodine) soaked dressings. Use antibi-
otics for open fractures according to local guidelines and consider
tetanus cover if necessary.

H Open fractures are assessed based on
Gustilo’s classification

Type I: small laceration (<1 cm) from inside to outside.

Type II: laceration more than 1 cm long +/— minimal soft-tissue injury.

Type IIIA: crush injury component; adequate soft-tissue coverage.

Type IIIB: inadequate (loss of sufficient) soft tissue to cover bone and
close wound.

Type IIIC: arterial injury.
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B Definitive care

Fracture management can be divided into non-operative and operative
methods.

There are four basic principles that can be applied to every fracture
and the appropriate management planned:

B W N~

o

. Reduce the fracture

. Hold the reduction

. Treat the soft tissues

. Rehabilitate the patient.

. Reduction: to correct the deformity and restore alignment. This can

be carried out by either open or closed methods. Extra-articular frac-

tures need accurate alignment alone. Intra-articular fractures need
anatomical reduction to restore the joint surfaces, followed by early
mobilization to avoid stiffness and early-onset osteoarthritis.

Hold the reduction: external aids: (a) Plaster cast (b) Functional cast
bracing (c) Traction (d) External and internal fixation. Internal aids:
intramedullary (IM) device e.g. IM nail or extra-medullary devices e.g.

plates and screws and K-wires.

a.

Plaster cast offers three-point fixation across the fracture site.
Ideally immobilize the joint above and joint below to prevent
any rotation. Disadvantages include prolonged immobilization
leading to muscle wasting, joint stiffness and osteoporosis. Casts
offer stability and pain relief and they can be used in conjunc-
tion with internal fixation devices such as K-wires. Swelling and
subsequent pressure beneath the cast can lead to serious conse-
quences, including compartment syndrome, therefore elevation
of the limb after cast application is essential.

Functional cast bracing is a method of treating fractures con-
servatively, which permits functioning of the joints and mus-
cles while immobilizing the fracture. The basic principle of cast
bracing is to induce physiologically controlled motion, which is
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shown to promote osteogenesis. Joint stiffness is avoided in cast
bracing.

Traction splints are used to regain alignment of a fracture by
applying appropriate force. This also overcomes muscle spasm
and reduces pain while the bone is healing. However, advances
in surgical techniques have resulted in a steady decline in the use
of traction.

Types of traction: skin or skeletal. One should be aware of

the risks and precautions to be taken while using any type of
traction. Indications: e.g. fractures of shaft of femur, tibial
plateau fractures, acetabular fractures.
External fixation: provides stabilization of a fracture at a dis-
tance from the fracture site without interfering with the soft-
tissue structures that are near the fracture. This provides stabil-
ity for the extremity and maintains length, alignment and rota-
tion without requiring casting. It also allows for inspection of the
soft-tissue structures vital for fracture healing (Figure 56).

External fixator

Comminuted
tibial fracture

Open wound

Figure 56 Example of external fixator
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Indications for external fixation: open fractures, comminuted and
unstable fractures, fractures with extensive soft-tissue injury, acetabu-
lar and pelvic fractures, limb-lengthening procedures and in non-union
of fractures.

Internal fixation: can be achieved after reduction of the fracture by
either closed or open methods.

Indications for internal fixation: intra-articular fractures, fractures
associated with nerve or artery injury, multiple fractures, failure of con-
servative management, pathological fractures.

Closed reduction and internal fixation with K-wires is adequate for
small fragments in metaphyseal and epiphyseal regions, especially in
fractures of the distal foot, wrist and hand, such as Colles’ fractures, and
in displaced metacarpal and phalangeal fractures.

K-wires may be inserted percutaneously. K-wires can maintain align-
ment but cannot resist rotational or torque forces.

Open reduction and internal fixation (ORIF): The objective is to
expose the fracture haematoma and reduce the fracture under direct
vision. Fixation can be achieved by using plates and screws (Figures 57
and 58).

Figure 57 Preoperative
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Figure 58 Postoperative

H Complications

Early: infection, nerve and artery injuries, tendon injuries, compart-
mental syndrome, thromboembolic events, reflex dystrophy.

Late: delayed union, mal-union, non-union, avascular necrosis, myosi-
tis ossificans, stiffness, Sudeck’s osteodystrophy.



Compartment syndrome

STEPHEN WARD AND SUDIPTA PURKAYASTHA

H Introduction

Compartment syndrome is a life and limb threatening condition that
occurs when an increase in pressure develops in a closed anatomical
compartment. This increase in pressure can be caused by either restric-
tion of the compartment size, by bandaging and casts for example, or
from an accumulation of compartmental fluid or blood. Accumulation
of compartmental fluid may result from haemorrhage, fractures, soft-
tissue injuries, burns and swelling from both ischaemia and reperfusion.
As the compartment pressure rises, so does venous pressure within the
compartment. Once venous pressure exceeds capillary perfusion pres-
sure, hypoxia of the tissues ensues.

Consequences of failure to decompress a compartment syndrome
and relieve tissue hypoxia are: muscle necrosis and loss of function,
renal failure, shock, septicaemia and death.

A compartment syndrome can develop in any closed osteofascial
space in the upper and lower limbs. It most commonly occurs in the
leg, involving the lateral compartment more frequently than the anter-
ior or posterior compartments (see Figure 59). An abdominal compart-
ment syndrome has also been described, caused by an increase in intra-
abdominal pressure.

H Definitions and classification

A collection of symptoms and signs associated with an increased pres-
sure in a closed anatomical compartment that threatens tissue perfusion
and viability.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Figure 59

Acute compartment syndrome: rise in compartment pressure to the
extent and duration that necessitates urgent decompression to prevent
muscle necrosis.

Chronic (exertional) compartment syndrome: exercise-induced pain
which subsides at rest usually in the anterior or lateral compartments
of the lower leg, related to oedematous swelling of the muscles due to
overuse.

Volkman’sischaemic contracture: a flexion deformity of the wrist and
fingers caused by brachial artery injury at the elbow or a compartment
syndrome of the forearm.

H History and examination

Nature of the injury: fracture (tibial and radial fractures most at risk),
high-energy trauma, crush injury. Anticipate a compartment syndrome
following reperfusion of an ischaemic limb.

m Pain is the most important symptom, said to be excessive or out of
proportion to the injury, although this is subjective.
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m Pain on passive stretching of the muscle, felt in the affected compart-
ment.

m Persistent swelling and tenderness of the compartment.

m Paraesthesia occurs late in the syndrome and is associated with poor
outcome following fasciotomy.

The 6 P’s of acute ischaemia are not directly applicable to the
compartment syndrome (pale, pulseless, painful, paraesthesia, paral-
ysis, perishing cold), as pallor, coldness, pulselessness and paralysis
are very late signs and are associated with a limb that is beyond
salvage.

Itis important to realize that capillary refill, skin colour and pulses can
all be normal while muscle viability is threatened.

Risk of compartment syndrome: closed fracture, crush injury, vessel injury, reperfusion of ischaemic limb

|

l Split casts and bandaging down to skin ‘

L e

‘ Conscious, communicative Unconscious, distracting injuries, alcohol
l or drug intoxication

Assess for compartment
syndrome:

Pain: excessive, out of Diagnosis unclear r -
Measure/monitor

proportion to injury 4]
Pain on passive stretching compartment pressure
Swollen, tense compartment

+/—- paraesthesia
DBP — CP < 30 mmHg
\ L 4
High clinical suspicion of URGENT FASCIOTOMY
compartment syndrome

Management algorithm (DBP = diastolic blood pressure; CP = compartment
pressure)
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H Investigations

Blood tests: U&E to monitor renal function; creatine kinase for extent of
rhabdomyolisis.

Compartment pressure monitoring: in patients who are unconscious,
unable to respond to pain or who demonstrate only some features of
the compartment syndrome, it is useful to measure compartment pres-
sures to decide on the need for fasciotomy. Handheld needle devices
are available for measurement of compartment pressure, which should
be performed at or close to the fracture site or where the compartment
appears most swollen. A pressure difference between diastolic pressure
and compartment pressure of <30 mmHg is an indication for urgent fas-
ciotomy. Ultimately the suspicion of compartment syndrome from the
history is imperative.

H Treatment

Frequent assessment and evaluation is the key to diagnosis and preven-
tion. The limb should be supported on a pillow at heart level and if a
developing compartment syndrome is suspected, casts and bandages
must be split down to the skin.

Urgent fasciotomy to open the compartment and debride necrosed
tissue is required as soon as a possible diagnosis of compartment syn-
drome has been made. The wounds can then be inspected 4-5 days later
and assessed to see if further debridement is necessary or if the wound
can be closed. Skin grafting may be required. Intravenous fluid therapy
is necessary as part of the treatment of a compartment syndrome to pre-
vent the development of renal failure.

H Prognosis

Prognosis is excellent if diagnosed and treated early. Delayed diagnosis
and treatment may result in significant disability or even death.



Acute abdominal pain in pregnancy

OMER AZIZ AND TEO TEO

Any cause for an acute abdomen can occur coincident with pregnancy,
while others are specific to pregnancy.

H History

m Time of onset, duration, intensity and character of abdominal pain
during pregnancy and associated symptoms need to be established.

m Evaluation of gestational age is essential as aetiologies change with
gestational age, and fetal viability also depends on this.

B Examination

m Peritoneal signs are often absent in pregnancy due to lifting and
stretching of the anterior abdominal wall. Underlying inflammation
has no direct contact with the parietal peritoneum, which precludes
any expected muscular response such as guarding.

m The uterus can obstruct and inhibit movement of the omentum to an
area of inflammation, distorting the clinical picture.

m Examination of patient in the right or left decubitus position may help
distinguish extra-uterine tenderness from uterine tenderness.

m Due to the gravid abdomen, the location of intra-abdominal contents
will vary at different gestations.

H Investigations

m Blood tests are dependent on the suspected pathology. Some labora-
tory tests have altered reference ranges in pregnancy. For example,

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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pregnancy can produce white blood cell counts of 6000-16 000/mm3
in the second and third trimesters and 20 000-30 000/mm? in early
labour.

m Ultrasound is the most frequently used non-invasive investigation for
evaluating the pregnant abdomen.

Physiological changes in pregnancy

System Physiological adaptation in pregnancy

Cardiovascular Increased stroke volume and heart rate
Increased cardiac output, 50 % by 30 weeks
Reduced systemic peripheral resistance
Reduced diastolic pressure in third trimester

Pulmonary Raised tidal volume by 40 %
15 % increase in respiratory rate
Reduced functional residual capacity
Total lung volume unaltered

Gastrointestinal Relaxation of lower oesophageal sphincter
Reduced motility, delayed gastric emptying
Reduced pH of gastric juices

Renal Renal plasma flow up by 30-50 %
50 % increase in GFR

Haematological Plasma volume increased by 50 %
Increased red cell mass by 20-30 %
Average Hct 33 % (physiological anaemia)
Increased WBC

H Differential diagnoses related to
pregnancy

Early pregnancy complications such as ectopic pregnancy or miscar-
riage. Consider rare possibility of a heterotopic pregnancy (1:7000-
1:30 000).

Acute urinary retention due to retroverted uterus.

Uterine leiomyomas are common (0.5-5%). In approximately 10 % of
women, uterine myomas can cause severe abdominal pain due to red
degeneration (haemorrhagic infarction related to inadequacy of blood
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supply during pregnancy) or due to torsion of a pedunculated fibroid.
Pain and tenderness are usually localized and can be associated with
low-grade fever and leucocytosis. Most cases settle with bed rest and
analgesia and rarely require laparotomy.

Placental abruption occurs in 0.5-1 % of pregnancies. Onset of pain is
sudden, with or without bleeding and uterine irritability. Back pain
may be predominant in those with posterior placenta. On examina-
tion, the uterus can be tender and fetal parts difficult to palpate. Diag-
nosis is clinical as an ultrasound finding of a retro placental clot is
often a late finding. Abruption can lead to coagulopathy (33-50 % of
severe cases) and fetal death (up to 60 %). Postpartum haemorrhage is
also common.

Acute fatty liver of pregnancy (1:15000) often in third trimester: symp-
toms include sudden abdominal pain, nausea, vomiting and jaun-
dice. Serum bilirubin levels raised with abnormal LFTs, leucocytosis,
thrombocytopaenia, hypoglycaemia and coagulopathy. Correction of
fluid, electrolyte and coagulation abnormalities and prompt delivery
are mandatory.

Chorioamnionitis: pre-labour rupture of membranes usually precedes
chorioamnionitis, but antecedent infection may result in abdominal
pain.

Uterine rupture: rupture of gravid uterus is rare (1:1500). It usually
occurs during labour but can present before onset. A high fetal mortal-
ity rate (30 %) and significant maternal morbidity (5 %) are associated
with this. Most cases arise from rupture of caesarean section scar but
can also occur in pregnancy that developed in a rudimentary horn,
with excessive oxytocin use, in obstructed labour, high parity and fol-
lowing surgical trauma such as perforation or previous myomectomy
scars. Continuous abdominal pain, tenderness, fresh vaginal bleeding
and fetal distress with or without maternal shock are common presen-
tations. Prompt resuscitation, laparotomy and delivery by caesarean
section and repair of the uterus or hysterectomy are mandatory.

Severe uterine torsion: the uterus usually rotates axially 30-40° to
the right in 80 % of pregnancies. If rotation extends beyond 90°, it
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causes severe abdominal pain, a tense uterus and urinary retention
in the latter half of the pregnancy, leading to vasovagal shock and
fetal distress. Predisposing factors include fibroid, congenital uterine
anomaly, adnexal mass or pelvic adhesions. Conservative measures
(bed rest, analgesia and altering the maternal position) can be used to
produce spontaneous correction of the uterus. However laparotomy
and caesarean section may be necessary.

Ovarian pathology: rupture, haemorrhage and torsion of ovarian
cyst can cause severe abdominal pain. There is potential for any
adnexal mass (corpus luteum, simple cysts, dermoid and neoplasm)
to undergo torsion. Torsion presents as intermittent lower-quadrant
pain with nausea, vomiting as well as tachycardia, mild pyrexia and
leucocytosis. Laparotomy is effective treatment in cases of a suspected
torsion. Oophorectomy is carried out in cases of necrosis or a cystec-
tomy if the adnexa are viable.

Severe pre-eclampsia and HELLP (haemolysis, elevated liver enzymes
and low platelets): liver involvement occurs in 10% of women
with severe pre-eclampsia. Women present in late second and third
trimester with right hypochondrial and epigastric pain with nausea
and vomiting due to distension or haemorrhage stretching of the liver
capsule. Delivery is the only cure. Induction of labour or delivery
by caesarean section depends on the clinical picture. Stabilize blood
pressure and aim for mean arterial pressure less than 125 mmHg.
Magnesium sulphate should be used for the prevention of eclampsia.
Strict fluid management is paramount to avoid pulmonary oedema
and acute adult respiratory distress.

H Differential diagnoses unrelated
to pregnancy

Acute appendicitis (1:1000 pregnancies): the caecum and appendix are
displaced upwards and to the right with advancing gestation, there-
fore location of the pain may be in the right lower quadrant, lumbar
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or flank region. Delay in diagnosis and treatment leads to increased
incidence of perforation (15-20 %), peritonitis and sepsis. Perfora-
tion is associated with high maternal (17 %) and fetal (43 %) mortality
(compared to 5-10 % without perforation).

Intestinal obstruction: up to 60 % of cases are due to adhesions and
previous surgery. Other causes include volvulus, intussusception, her-
nias, complications of Crohn’s disease and neoplasm. An erect and
supine abdominal X-ray will demonstrate dilated loops of bowel with
fluid levels. High maternal (10-20 %) and fetal (30-50 %) mortality
reported when obstruction is complicated by strangulation, perfora-
tion or fluid and electrolyte imbalance.

Acute cholecystitis and cholelithiasis: decreased gallbladder motil-
ity during pregnancy and delayed emptying result in acalculous
cholelithiasis in 3.5 % of pregnant women. Conservative management
(analgesia, intravenous fluids and antibiotics) recommended. Prefer-
able to defer surgery until after puerperium.

Crohn’s disease: pregnancy does not adversely affect the disease. Pre-
sentation with abdominal pain, diarrhoea, anaemia and weight loss
as well as rectal bleeding and passage of mucus.

Acute pancreatitis: although rare it can present late in pregnancy
or soon after delivery with central and/or upper abdominal pain,
often radiating to the back. Raised serum amylase will confirm the
diagnosis.

Acute pyelonephritis (1-2 % of pregnancies): features include fever, loin
tenderness, urinary frequency and a positive midstream urine culture.
Renal ultrasound may demonstrate hydronephrosis.

Urolithiasis (0.3-0.5 %): sudden-onset abdominal pain with co-existing
urinary tract infection and haematuria warrant admission. Ultra-
sound findings of hydronephrosis or a calcified area are sugges-
tive of renal calculi. Intravenous urography is not contraindicated in
pregnancy.

Sickle-cell crises: may present in pregnancy with acute abdominal pain,
and is often not initially suspected.
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H General management considerations

1. Consult early with senior obstetrician and surgeon.

2. Resuscitate the pregnant patient, as fetal life is dependent on mater-
nal condition.

3. Oxygen consumption is increased in pregnancy, maintain adequate
oxygenation.

4. Maintain effective circulating volume (owing to raised plasma vol-
ume, signs of hypovolaemia may occur late).

5. Uterine compression of the vena cava may reduce venous return to
the heart, aggravating shock — evaluate the pregnant patient on the
left side.

6. Continuous fetal monitoring after 20-24 weeks may be performed
using CTG to look for signs of fetal distress.



Paediatric surgical emergencies

ALEX C. H. LEE AND MUNTHER HADDAD

H Introduction

Paediatric surgery encompasses a wide range of surgical patholo-
gies based on the age of the patient (newborn to <16 years). Chil-
dren <4 years old or with complicated pathologies and major medical
co-morbidities are best managed in tertiary centres. Older paediatric
patients with surgical conditions can be managed locally with medical
paediatric advice. In children with a progressing surgical illness physi-
ological derangement occurs rapidly and often without sufficient warn-
ing. Paediatric input is particularly important when managing the very
ill and the very young. This applies particularly to newborns prior to
referral/transfer to a tertiary surgical unit, who require cannulation etc.
Inform the paediatric team early; their experience and practical skills
will be invaluable. In the case of transfer to paediatric surgery tertiary
referral units, clear communication is imperative to ensure they are ade-
quately prepared for the child. Paediatric escort may be needed for safe
transfer.

H The parent

Can usually give important clues about a child’s illness, especially the
subtle changes of its early course. Children often give valuable clinical
information which should not be ignored. History taking and examina-
tion in children requires patience, may not be in the usual order, and
is best done with the parent and a paediatric nurse present. Consent
for examination and procedures may be given by the mother or father

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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(legally married) or alegal guardian. Further details on this are dealt with
in the Consent and medico-legal considerations Chapter.

M Fluid management

Careful fluid management is essential. Basic maintenance fluid require-
ments for infants and children can be calculated as below. Discuss with
the paediatrician/senior staff for neonates, infants <10 kg, postopera-
tively or those needing prolonged fluid replacement. The fluid of choice
for short-term use in most units is 0.18 % NaCl with 5% dextrose with
20 mmol K per litre. The following can be used to calculate the main-
tenance regime for a child:

Neonates 150 ml/kg/24 hr
Infants (up to 10 kg) 120 ml/kg/24 hr
Children (10-50 kg) 4 ml/kg/hr for 1st 10 kg

2 ml/kg/hr for next 10 kg
1 ml/kg/hr for the rest

EXAMPLE

8 kg infant = (120 x 8) / 24 = 96 ml/hr
16 kg child = (4 x 10) + (2 x 6) =52 ml/hr
25 kg child = (4 x 10) + (2 x 10) + (1 x 5) =65 ml/hr.

Electrolyte requirement varies with age but as a general guide: Na
3 mmol/kg/24 hr, K 2 mmol/kg/24 hr, Ca 1 mmol/kg/24 hr.

B Common paediatric presentations

Trauma: the leading cause of death in children, with car accidents
accounting for majority of cases.

Bilious vomiting: always requires early identification and investiga-
tion, especially as dehydration and aspiration may ensue. Differential
diagnoses include intussusception, incarcerated inguinal hernia,
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malrotation +/— volvulus, intra-abdominal bands (vitellointestinal
duct), Hirschsprung’s disease, and atresias. Medical causes (including
sepsis) need to be excluded. Surgical causes (+/— intestinal obstruc-
tion) may lead to intestinal infarction and warrant prompt resuscita-
tion and referral.

Acute abdominal pain: as in adults, history taking from the parent or
child and active observation is the most important management strat-
egy. Try to avoid over-investigating a child. Blood tests should not
be routinely taken from a child. However, beware of the quiet tod-
dler who is refusing examination. Although >50 % of cases turn out to
have ‘non-specific abdominal pain’ (NSAP), this is only a diagnosis of
exclusion. Sometimes a perforated appendix can be misinterpreted as
NSAP by the unwary. If surgical pathology is suspected, refer promptly
to surgical team for further management. Beware of atypical presenta-
tions in young children as well as medical causes for abdominal pain
in children (pneumonia, HSP etc.). If sinister pathology is ruled out
and NSAP suspected, simple analgesia may be useful.

Acute scrotum: testicular torsion must be considered in any male child
with unilateral scrotal pain. Abdominal pain or vomiting may be
the presenting complaint. Testicular viability reduces after six hours,
therefore prompt surgical exploration is mandatory. Refer to pae-
diatric surgery or urology immediately. Other important differential
diagnoses include: torsion of hydatid of Morgagni, idiopathic scrotal
oedema, and inflammatory causes (rare).

Undescended testes: up to 2 % of boys have undescended testes in the
first year of life, but by three months most have descended sponta-
neously. The testicle may or may not be palpable in the inguinal canal,
and may be associated with an ipsilateral inguinal hernia. Differen-
tiate true undescended testes where testicle cannot be manipulated
into the scrotum, from a retractile testis where it can be delivered into
the scrotum. Retractile testes do not normally require further ther-
apy beyond parental reassurance, while undescended testes increase
the risk of infertility and malignancy. Refer to specialist for further
treatment involving orchidopexy +/— hernia repair. A non-palpable



Paediatric surgical emergencies m

testis poses a difficult problem and requires further investigation.
Note that orchidopexy does not eradicate risk of malignancy but
brings the testis in a position that is easy to clinically monitor.

GI bleeding: differentiate type of bleeding (fresh, clotted, altered)
as in adults and resuscitate child as appropriate. Pathology varies
with age but may include general conditions: peptic ulcer disease
(PUD), infective, inflammatory bowel disease, vascular malformation,
and specialized paediatric presentations: necrotizing enterocolitis and
Hirschprung’s.

PUD is managed as in adults. Acute gastric erosions are not uncom-
mon, including in neonates, and are usually managed medically with
gastric neutralization treatments. Swallowed blood needs to be con-
sidered (epistaxis in older children, maternal blood during birth and
breast feeding in neonates).

Peptic ulceration of ectopic gastric mucosa in a Meckel’s divertic-
ulum (can cause significant painless rectal bleeding) requires upper
and lower GI endoscopy under anaesthesia followed if necessary by
laparoscopy or laparotomy. If the child is stable, a Tc-99m Pertechne-
tate scan (Meckel’s scan) may help to make the diagnosis (if bleeding
> 0.1 ml/min).

Acute anal fissure is the commonest cause for painful fresh rec-
tal bleeding, usually in constipated children. Persistence of bleed-
ing after constipation settles would merit further investigations and
may involve examination under anaesthesia to exclude a local cause
(e.g. polyp). Benign polyps may also present with painless bleeding in
otherwise healthy children. Most commonly juvenile polyps and often
found as solitary polyp in the rectum.

H Common surgical conditions in children

ACUTE APPENDICITIS

History determining peritonitic nature of pains and careful observa-
tion is almost more valuable than examination. Anorexia is another
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diagnostic feature. (See Acute appendicitis Chapter). This remains the
most common indication for emergency surgery in children. Perforated
appendix carries significant morbidity and mortality and often requires
specialist postoperative care.

INGUINAL HERNIAS, UMBILICAL HERNIAS
AND HYDROCOELES

Indirect inguinal hernias occur in 3.5-5 % of full-term newborns and up
to 30 % of preterm infants. Look out for an irreducible inguinal hernia,
often a very tender mass that may be associated with vomiting, dehy-
dration and shock secondary to intestinal obstruction or peritonitis. In
any child with symptoms of intestinal obstruction, the possibility of an
irreducible inguinal hernia must be considered.

Management of irreducible hernia: iv access and fluid as indicated
by hydration status. Most can be reduced by taxis (pressure) under ad-
equate analgesia (usually morphine with monitoring — extra caution in
neonates). After reduction, the hernia can be repaired semi-urgently
after 48 hr (to allow the oedema to settle) in the next available list. If re-
duction is unsuccessful, emergency repair +/— laparotomy is required.

Development of incarceration/strangulation and intestinal obstruc-
tion occurs in up to 30 % of infants < 2 months of age. For infants < 3
months old with reducible hernias it is wise to operate within days. Older
patients can be placed on elective lists and parent warned to look out
for irreducibility. It is also important to distinguish an irreducible hernia
from non-urgent causes: hydrocoele which one can ‘get above’ (surgery
usually after two years), undescended testis where an intra-scrotal testis
is absent (surgery at one to two years), and umbilical hernia generally
do not cause problems and generally resolve by four years (operate after
four years).

MECKEL’S DIVERTICULUM

Persistence of vitelline duct remnant occurring on antimesenteric bor-
der of ileum. May present with bleeding, obstruction, inflammation
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(pain may be similar to appendicitis) and intussusception. Often diag-
nosed at surgery (appendicectomy), but also using Meckel’s scan
(above). Surgery with wedge/segmental resection and anastomosis
together with appendicectomy should be performed. Remember ‘rule
of 2s’: 2% incidence, symptomatic in 2 %, 2 feet from ileocaecal valve,
2 inches long, 2 types of mucosa, 2 times more common in men, 20 %
present before 2 years of age (Figure 60).

Anterior
abdominal wall lleum

Meckel’s
diverticulum

Umbilicus \

Vitelline duct
tract

Mesentery

Figure 60

HIRSCHSPRUNG’S DISEASE

Neurogenic abnormality associated with muscular spasm of the dis-
tal colon resulting in a functional obstruction. Caused by absence of
parasympathetic ganglion cells (in Auerbach’s myenteric, and Meissner’s
submucosal plexus). The abnormal bowel (distal) contracted and nor-
mal bowel (proximal) dilated.

INFANTILE HYPERTROPHIC PYLORIC STENOSIS

Circular pylorus muscle hypertrophy results in constriction and gastric
outlet obstruction, leading to non-bilious, projectile vomiting, and loss
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of gastric HCI. Metabolic derangement with hypochloraemic, metabolic
alkalosis, and ultimate dehydration is common.

Clinical features: typically occurs in a first born male (M:F = 4:1), pre-
senting at 3-6 weeks of age with non-bilious vomiting. Baby is hun-
gry after vomiting and may be dehydrated. Visible gastric peristalsis
and RUQ/epigastric olive-shaped mass may be palpable (easiest with an
empty stomach during a test feed).

Investigations: U&E; capillary gases typically show low Na, K, Cl and
metabolic alkalosis. USS useful in equivocal cases (e.g. good history but
impalpable mass).

Management: intravenous fluid/electrolyte replacement is essential
and may take 2-3 days before the baby is ready for surgery. NG tube is
passed on free drainage and initial hourly aspiration. One to two boluses
of 20 ml/kg of 0.9 % NaCl may be needed (some units use HAS (human
albumin solution)). Maintenance fluids: 150 ml/kg/24 hours with 0.45 %
NaCl + 5% dextrose and potassium (if K > 3.8 add 20 mmol per litre;
if K < 3.8 add 40 mmol per litre). Replace NG losses ml for ml with
0.9 % NaCl. Recheck U&E and capillary gas 12-24 hourly and proceed to
surgery when normalized. Surgery: Ramstedt pyloromyotomy (standard,
peri-umbilical or laparoscopic approach). The thickened pyloric mus-
cle is incised (cut across) without breaching the mucosa. Commence-
ment of feeding according to surgeon’s preference and may be started
as early as four hours postoperation. Initial postoperative vomiting not
uncommon.

INTUSSUSCEPTION

Intestinal invagination into adjacent distal intestine typically in the
ileocolic region. These patients can be extremely ill and senior
staff/paediatric team should be alerted early.

Clinical features: typically 3-12 months old with colicky pain, draw-
ing up knees, episodic inconsolable cries and may be completely well
in between times. Late presenters may be dehydrated/shocked and
moribund. ‘Red currant jelly’ stools are a late sign. A sausage-shaped
mass may be palpable in the upper abdomen.
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Investigations: FBC, U&E, G&S. AXR then USS will show intussuscept-
ing bowel.

Management: iv access, fluid resuscitation and pass NG tube for
free drainage and aspiration. Intravenous analgesia (e.g. morphine) as
required. Several fluid boluses of 0.9% NaCl or HAS may be needed
for replacement in addition to maintenance fluid. Air enema reduc-
tion by an experienced radiologist. Consent for possible perforation and
laparotomy. Intussusception not reduced by air enema can be reduced
surgically by open or laparoscopic approaches with broad-spectrum
antibiotics cover. Resection may be required in the presence of bowel
infarction. Postoperatively: oral fluid and feed can be commenced after
eight hours. Parents should be warned that recurrence is possible (<5 %)
regardless of the reduction method used. Suspect underlying pathol-
ogy (e.g. polyp, Meckel’s) as lead point in recurrent cases (usually older
children).

MECONIUM ILEUS

Obstruction of distal ileum in the newborn with meconium represents
the earliest clinical manifestation of cystic fibrosis (15 % of cases). Pro-
gressive abdominal distension and failure to pass meconium noted, with
obstruction seen on AXR. Water-soluble contrast enema reveals micro-
colon and plugs of meconium and may be therapeutic. Surgery indi-
cated if this fails or if perforation/peritonitis present.

NECROTIZING ENTEROCOLITIS

Most common gastrointestinal emergency in the neonatal period, with
prematurity the biggest single risk factor. Often non-specific and unpre-
dictable presentation with irritability, pyrexia or poor feeding. Even-
tually leads to abdominal distension, vomiting, passage of a bloody
stool, apnoea and bradycardia. Initial management with nasogastric
tube (bowel rest) fluids, antibiotics and parenteral nutrition. Surgery
indicated if these measures fail to resolve the situation.



Acute hand injuries

MARIOS NICOLAOU AND DAVID FLOYD

H History and examination

HISTORY TAKING

Record the patient’s age, occupation, dominant hand and any special
hobbies e.g. piano player.

HPC: when did it happen?How did it happen?Posture of hand at time of
injury. Tetanus toxoid status.

PMH: relevant co-morbidity, anaesthetic risks, past hand trauma/
disease/surgery.

Other: record medications and allergies. The events leading to hand
injuries frequently result in litigation cases so ensure that the notes
are accurate and complete.

HAND EXAMINATION

General examination is important to exclude other injuries and signifi-
cant co-morbidity. On the hand:

Look: for obvious wounds, colour changes, asymmetry, deformities, and
previous scars.

Feel: checking for adequate perfusion, look for capillary refill by press-
ing the nail bed. Check for any sensory deficit (see Figure 61) using a
blunted needle or paper clip. The ‘Bic biro’ test can also be performed
by running a pen along each digit. Lack of hydrosis due to nerve dam-
age results in decreased frictional force.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Figure 61 The distribution of sensation in the hand

Move: check for any tendon-injury by tendon-specific tests (see

Figure 62). Pain on motion against resistance is indicative of a partial

tendon injury and should be noted. Check for joint stability and bony
tenderness suggestive of a fracture.

INVESTIGATIONS

Consider X-ray of the injured hand in cases of suspected fracture(s) or

foreign bodies and all glass injuries. Minimum two views required e.g.
AP lateral (4/— oblique).

MANAGEMENT

Always manage life-threatening injuries first. Have a high level of
suspicion for occult injuries. Control arterial or venous bleeding by
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compression and elevation (avoid clamping or tying off vessels if pos-
sible as this may compromise surgical repair). Only explore a wound
when there is no clinical evidence of underlying damage that would
require surgical exploration by a hand surgeon. Uncontrolled explo-
ration may create more damage. Irrigate wounds thoroughly and dress
with non-adherent dressings.
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Figure 62 Examination of the main tendons of the hand: FDP = flexor digitorum
profundus, FDS = flexor digitorum superficialis, EDC = extensor digitorum communis,
El = extensor indicis, EDM = extensor digiti minimi, FPL = flexor pollicis longus,

APB = abductor pollicis brevis, EPL = extensor pollicis longus

H Closed fractures

The most common fractures in humans, regardless of sex, age and eth-
nic origin. All hand fractures should be referred to the hand clinic. Open
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Figure 63 Common hand fractures with their relative frequencies (as a
percentage of all hand fractures) by bone and digit. Numbers refer to
fractures in the text

fractures pose a risk of osteomyelitis and need immediate referral to a
hand surgeon and commencement of antibiotics. Some common closed
fractures are indicated in Figure 63.

Distal phalanx fractures: often result from a crush injury.
Associated nailbed injuries should be repaired and a mallet finger iden-
tified and splinted appropriately (see below). Evacuate large subun-
gual haematomas by trephining. Immobilize in a Zimmer splint. Intra-
articular fractures é involving >30 % of joint may need ORIE

Proximal and middle phalanx fractures: %é examine for rota-
tional deformity (Figure 66). Undisplaced, non-rotated stable fractures
may be treated with 2.5 cm buddy strapping (Figure 65) and require
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Figure 64 Salter-Harris classification of epiphyseal fractures. Type Il is most
common

repeat X-ray in seven days. Unstable @, displaced or rotated fractures
may require ORIE Treat with ulnar/radial gutter splints up to affected
digit’s distal phalanx and refer to fracture clinic. Treat intra-articular
fractures @ with splinting in safe position (Figure 67) and refer for fixa-
tion. Hand elevation reduces swelling.

Metacarpal (MC) fractures: fractures of the MC head @ are often
comminuted and intra-articular and should be splinted in the safe posi-
tion (Figure 67) and referred for expert management. Fractures of the
MC neck (Boxer’s fracture) @ usually result from a punch, are extremely
common (especially in the little finger) and can be rotated and angu-
lated. Up to 15° angulation for the index and middle fingers and 40° for
ring and little fingers can be accepted with no loss of function. Treat with
a dorsal slab with buddy strapping. MC fractures of the shaft @@ are
less common and may be associated with an overlying tendon injury.
Displaced, angulated or rotated fractures may need fixation. Immobi-
lization can be achieved with a Colles’-type slab. MC base fractures @
are rare except of the little finger, which can be associated with subluxa-
tion of the MC-hamate joint. Treat with a gutter splint and refer to hand
surgeon.
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Figure 65 Buddy strapping with 205 cm tape

Figure 66 Assessing for any rotational deformity: all digits should point to
the scaphoid and be parallel
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Figure 67 The safe position for splinting the hand. In this position the
collateral ligaments at the MCP joint are stretched, resulting in minimal
fibrosis, preparing the joints for mobilization

Q Drainage
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Figure 68 Nailbed repair: (A) Remove the nail using scissors, (B) Clean and
repair the defect using 6-0 Vicryl, (C) Cut a small window on the nail to
prevent haematoma formation, replace the nail and suture it in situ

Thumb fractures: the commonest fracture of the thumb is an intra-
articular fracture-dislocation at the base of the metacarpal (Bennett’s)

. Rolando’s fracture is similar but there is a dorsal fragment creating
aT orY at the base of the MC @ In both cases, immobilize in a thumb
spica and refer for surgery to a hand surgeon. Phalangeal fractures @ of
the thumb are potentially unstable and require K-wire fixation.



Sites for injection

Digital nerves

Figure 69 Digital block: inject approximately 4 ml of a mixture of 1 %
lidocaine and 0.25 % bupivacaine over the extensor tendon into each web
space and wait 5-10 minutes. Do not use epinephrine

Game keeper’s thumb: also known as skier’s thumb, results from an
injury to the ulnar collateral ligament by forceful radial deviation. Pain
over the ligament and laxity on radial stress is characteristic. X-ray may
show avulsion fracture. Partial tears are treated with a thumb spica, com-
plete tears usually need surgical repair and should be referred.

Mallet finger: closed extensor tendon rupture of the insertion of the
tendon onto the distal phalanx. Often results from a forceful flexion of
the extended fingertip. X-ray is indicated to exclude large avulsion frac-
ture. Treatment of a simple injury is by a correctly sized mallet splint for
six weeks (Figure 70). The patient should be taught how to reposition the
splint if necessary, maintaining distal interphalangeal (DIP) joint exten-
sion at all times.

‘Rugby jersey’ injury (closed flexor digitorum profundus (FDP)
avulsion): occurs when finger is violently extended while flexed at the
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Figure 70 Mallet splint

DIP joint e.g. while footballer grabs a player’s jersey. This is commonly
missed and a proper examination necessary for diagnosis. Digit should
be immobilized in current position and the patient should be referred
for surgical repair.

Dislocation: commonly occurs after hand injury. Interphalangeal
joint dislocations can usually be reduced with traction after a digital
nerve block. Difficult to reduce interphalangeal (IP) joint and metacar-
pophalangeal (MCP) joint dislocations should be promptly referred for
expert management.

Hand fractures in children: these are rare and should raise suspicion
of non-accidental injury. Fractures in children heal twice as fast and the
epiphyseal growth may correct for angular but not rotational deformi-
ties. Apart from the fractures described above, children can also sustain
five types of epiphyseal fractures (Figure 64). A hand surgeon’s opinion
should be sought in most cases.

Nailbed injuries: usually follow crush injuries of the fingertip. Fifty per
cent associated with an underlying distal phalangeal fracture &, hence
an X-ray may be useful. The middle and distal thirds of the nail most
frequently affected. A large subungual haematoma requires the nail to
be removed using the blades of iris scissors. A simple laceration is care-
fully repaired using 6-0 absorbable suture e.g. Vicryl. The nail is then
replaced and sutured in situ to protect the repair (see Figure 68). More
complicated lacerations or skin loss should be referred for expert recon-
struction. The wound should be checked at 3-5 days and the nail will
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fall off as the new one grows. Warn the patient of the possibility of nail
deformity.

Hand lacerations: this is one of the commonest presentations to A&E.
A small wound may hide a serious underlying injury, so careful his-
tory taking and a well-documented examination is necessary. Any clin-
ical evidence of an underlying tendon, nerve or vessel injury should
be referred for surgical exploration. In these cases, the wound should
not be explored in the A&E department. Consider an X-ray if a for-
eign body such as glass or a fracture are suspected. Human or ani-
mal bite wounds should not be primarily closed, and require copious
irrigation and antibiotics. If no underlying injury is suspected, a non-
contaminated wound after adequate irrigation can be sutured using
4-0 or 5-0 non-absorbable sutures which are removed after 14 days. The
hand should be elevated to reduce any swelling and minimize the risk of
further bleeding.

Flexor/extensor tendon injuries: lacerations to the flexor/extensor
tendons usually follow a penetrating injury and poor treatment may
result in serious disability. A careful examination is indicated espe-
cially noting any associated nerve or vascular injuries. Nearly all flexor
and most extensor tendon lacerations require surgical exploration and
repair, so refer all tendon lacerations/injuries to the hand specialist
within 24-48 hours. Special attention should be paid to lacerated exten-
sor tendons over the MCP joint which often occur from a punch. The
MCP joint may be penetrated by a tooth with a high risk of wound infec-
tion and septic arthritis. Copious irrigation of the wound is required and
referral for joint washout. The hand can be temporarily dressed in the
safe position (see Figure 67), and elevated.

High-pressure injection injuries: an occupational hazard, commonly
involving the non-dominant hand. The small entry wound can be mis-
leading as the underlying damage can be very severe and result in digi-
tal amputation. An X-ray can show the extent of the damage. Antibiotics
should be commenced and the patient should be referred for urgent sur-
gical exploration and debridement.
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Ring avulsion injuries: this occurs when the ring is caught while the
hand is moving and can cause partial to complete degloving of the digit,
often compromising its blood supply. This is a surgical emergency and
the patient should be promptly referred to a hand surgeon for explor-
ation and revascularization.

Amputations: these need urgent surgical referral. Bleeding can usu-
ally be controlled with pressure and elevation. Patient should be ad-
equately resuscitated before transfer. Keep all amputated parts (however
small or damaged) and transport with the patient in a sealed plastic bag
wrapped in saline-soaked gauze. The bag is then placed on ice.

H Infection

Acute infections of the hand are common and the causes include trauma
(60 %), human bites (25 %), animal bites (10 %) and others (5 %). Com-
mon organisms include Staphylococcus aureus and (3-haemolytic strep-
tococci although gram negative bacilli such as E. coli and Proteus can
cause infection in contaminated wounds. Human/animal bites can
result in severe infections and should be treated with oral antibiotics
(covering both aerobes and anaerobes e.g. co-amoxiclav, erythromycin).
It is important to identify the presence of a collection of pus and
promptly drain it, as the infection can rapidly extend and threaten the
limb. Patients with simple cellulitis can be treated with oral antibiotics
and sent home, whereas all other hand infections need surgical referral
and drainage. Initial investigation, such as X-rays, blood tests (FBC, CRP,
blood cultures) and ample microbiological samples, should be taken
before commencing antibiotic treatment.

Cellulitis (35%): this usually presents with erythema, pain and
swelling but no pus. Simple localized cellulitis can be treated with oral
antibiotics (e.g. flucloxacillin and penicillin V), but larger areas and
ascending lymphangitis usually require high dose iv antibiotics (flu-
cloxacillin and penicillin or a cephalosporin), hand rest in an elevated
splint and close observation. Failure to improve after 24-48 hours may
require incision and drainage of a collection.
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Figure 71 Drainage of paronychia

Paronychia (35 %): this involves abscess formation along the side
of a fingernail secondary to trauma. Usually caused by Staphylococ-
cus aureus. Treat by draining the abscess using a blade directed away
from the nailbed and matrix (with or without ring block local anaes-
thesia) (Figure 71). The resultant cavity is irrigated and packed with
saline-soaked gauze changed every other day, and oral antibiotics (flu-
cloxacillin) continued for five days. A digital nerve block may be used for
this (Figure 69).

Pulp-space infection (felon) (15 %): a subcutaneous abscess in the
tight space created by the multiple septa of the distal pulp of a digit.
Prompt diagnosis is required to avoid extension of the infection to the
bone and tendon sheath. Treatment consists of a longitudinal incision
over the abscess (in the midline of the digit to avoid the digital nerve
and artery), and drainage. The wound is packed for 48 hours and oral or
iv antibiotics are instituted.

Tenosynovitis (10%): usually a penetrating injury of the palm
precedes this infection. The classic presentation follows Kanavel’s
four cardinal signs: flexed finger posture, symmetrical finger swelling,
tenderness along the tendon sheath and pain on passive extension.
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Flexor tendon
sheath

Deep palmar
space Thenar space

Figure 72 The potential spaces for infection in the hands

This is a dangerous infection which can easily spread along the tendon
sheath and may lead to adhesions and tendon necrosis. An urgent
referral for surgical exploration is thus required, followed by high doses
of iv antibiotics, elevation and splinting. Infection can also collect in
two potential spaces: the thenar and deep palmar space (see Figure 72).
Urgent surgical drainage is required to prevent extensive tendon and
muscle damage.

Septic arthritis (2 %): this is common after a penetrating injury e.g.
caused by a tooth after a punch, and is characterized by erythema,
swelling over a joint and pain on movement. It may lead to joint destruc-
tion, so surgical exploration and irrigation is required, followed by iv
antibiotics, splinting but early mobilization.
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Hernias

SANJAY PURKAYASTHA AND PARASKEVAS PARASKEVA

Definition: the protrusion of all or part of a viscus, through the wall of
the cavity in which it is normally contained, taking with it its covering
layers.

H Types

a. Abdominal

1. Inguinal (Figure 73) - via the inguinal canal: indirect (passing
through the deep ring and into the inguinal canal, lateral to the
inferior epigastric vessels); direct (not passing through the deep
ring, but a weakness in the posterior wall of the inguinal canal and
medial to the inferior epigastric vessels) and pantaloon (has com-
ponents of indirect and direct).

2. Femoral: via the femoral canal (Figures 75 and 76).

3. Incisional: through previous abdominal incisions.

o~

. Umbilical: true umbilical through a defect in the cicatrix of the
umbilicus.

. Paraumbilical: a weakness around the umbilicus.

. Epigastric: between the xiphisternum and the umbilicus.

. Sphegelian: protrudes from linea semilunaris.

© N o O

. Lumbar (Petit’s) via lumbar triangle (iliac crest, external oblique
and latissimus dorsi).
9. Littre’s: contains Meckel’s diverticulum.
10. Maydl’s: ‘W’ shaped loop of small bowel lies in the hernia sac.
11. Gluteal: through greater sciatic foramen.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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12. Sciatic: through lesser sciatic foramen.
13. Obturator: passing through the obturator canal.
14. Perineal: herniation through the perineum, usually postopera-
tively when pelvic organs have been removed.
15. Richter’s: just one wall involved (‘knuckle’ of bowel).
16. Hiatus: herniation of the fundus of the stomach through the
diaphragm (‘sliding’ and ‘rolling’).
17. Paraduodenal: herniation, usually of the small bowel into one of
the paraduodenal spaces i.e. this is internal herniation.
18. Sliding (hernia en glissade): sac wall is composed in part by
retroperitoneal viscus, e.g. caecum.
19. Amyand’s hernia: one that contains the appendix.
b. Cranial
1. Tentorial.
2. Uncal.
3. Brainstem.
c. Intervertebral disk
1. Disk prolapse: nucleus pulposus into annulus fibrosus.

H Incidence of inguinal hernia

Males > females.

Inguinal > femoral (even in women).

Right commoner than left. Femoral hernia has a greater risk of strangu-
lating and three sides of the femoral ring are rigid.

H ‘Must know’ hernia terms

Incarceration: means irreducible i.e. cannot be pushed back into the
original anatomical position.

Reducible: can be pushed back into its original anatomical position.

Strangulation: when a hernia gets stuck passing through the defect and
the structures lose their blood supply.
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Reduction en masse: reduction of hernial sac and contents, so that
intestinal obstruction is still present.

Ml Risk factors

Age; smoking; chronic cough; increased intra-abdominal pressure
e.g. BPH, constipation etc.; connective-tissue disorders e.g. Ehlers-
Danlos/Marfan’s.

H History

Lump +/- pain — worse with: standing, coughing, straining. Possibility
of scrotal involvement.

Reducibility: symptoms of strangulation, obstruction or peritonism. Evi-
dence of risk factors.

Co-morbidities for an operation/anaesthetic risks.

H Examination

Position — if the neck of the hernia is above and medial to pubic tuber-
cle: inguinal, if below and lateral to pubic tubercle then it is a femoral
hernia.

Scrotal involvement: examine lying and standing. Ask patient to
reduce hernia for you as he will know it best! Is it tender? Are there
bowel sounds? Is it reducible? Is there skin erythema or a cough
impulse?

Inguinal canal contents (three arteries, three veins, three nerves and
three other structures):

a. Spermatic cord: external spermatic fascia, cremasteric fascia, inter-
nal spermatic fascia.
1. Vas deferens
2. Testicular artery
3. Testicular vein (pampiniform plexus)
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Figure 73 Basic inguinal anatomical landmarks: inguinal ligament runs
from the ASIS (anterior superior iliac spine) to the pubic tubercle
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Figure 74 Hasselbach'’s triangle
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Figure 75 Basic femoral anatomy: N - femoral nerve; A - femoral artery;
V - femoral vein; E - empty space; L - lymphatics
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Figure 76 Visualizing the femoral ring from above
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b. Fatty tissue.
c. Ilioinguinal nerve.

Remember that the testis starts off in the abdomen and then descends

into its final space.

l Management

1.

Conservative

Watch and wait. That is, don’t operate on a 101-year-old with multiple
medical problems because of a lump in the groin.

Truss if it offers symptomatic relief.

. Medical

Sort out risk factors and medical problems.

. Surgical

Tension free repair — now mesh is standard (Lichtenstein).

Open versus laparoscopic (especially for fit and well patients, partic-
ularly bilateral).

Mesh versus no mesh.

Elective versus emergent.

H Complications of repair

Wound: bleeding, haematoma, seroma, sepsis, sinus.

Scrotal: ischaemic orchitis, testicular atrophy, hydrocoele, genital

oedema, damage to vas and vessels.

Special complications: nerve injury, persistent postoperative chronic

pain, compression of femoral vessels, urinary retention, impo-
tence.



DIFFERENTIAL DIAGNOSES

Lymph node
Saphena varix
Lipoma

Skin lump
Maldescended testis
Vascular lesion.



Dysphagia: gastro-oesophageal reflux
disease (GORD)

DANNY YAKOUB AND GEORGE HANNA

H Definition

Reflux of gastro-duodenal contents into the oesophagus, causing symp-
toms that are sufficient to interfere with quality of life.

H Incidence

20 to 25% of population have symptoms of GORD, oesophagitis is
detected in 25 to 40% of gastroscopies performed on symptomatic
patients. It is thought to be predisposed to by obesity, smoking and alco-
hol. Dietary factors such as excess fat, caffeine and citrus fruits; drugs
such as atropine, calcium channel blockers and anti-histamines, vari-
ous hormones and prostaglandins have also been described.

H Aetiology and pathophysiology

Incompetence of lower oesophageal sphincter (LOS) due to predispos-
ing factors or distortion of the acute angle of His as in hiatal hernia
as well as absence of adequate length of intra-abdominal segment of
oesophagus (<2 cm), destroyed mucosal rosette and deficient diaphrag-
matic crural mechanism. Finally, diminished oesophageal clearance by
peristalsis and lowered mucosal resistance, normally maintained by its
histological and biochemical properties; all these factors lead to reflux of
gastric secretions into lower oesophagus exposing the mucosa to harm-
ful gastric acid.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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Bl Natural history

90 % asymptomatic. 10 % of asymptomatic individuals develop compli-
cations such as reflux oesophagitis, ulceration and peri-oesophagitis;
strictures and webs (Shatski’s ring), which if severe can cause inter-
mittent total obstruction (Steakhouse syndrome); columnar metaplasia
(Barrett’s oesophagus), where 10 % of these progress to dysplasia which
is precancerous.

B Symptoms

Heartburn, regurgitation, water brash and dysphagia. Symptoms are
aggravated with posture and are greater at night. Severity can be
assessed by DeMeester scoring system which grades each of heartburn,
regurgitation and dysphagia 0-3 according to severity. Clinical exami-
nation is usually performed to exclude other pathologies. Infrequently
patients may present with mild epigastric tenderness.

W Differential diagnosis

Cardiac pain, biliary colic, gastric and oesophageal carcinoma, irritable
bowel syndrome, motility disorders and peptic ulcer disease.

H Investigations

Endoscopy: biopsy followed by oesophageal pH assessment. Oesopha-
geal manometry. Contrast radiology: also provides information on hiatal
hernia or short oesophagus.

Ml Classifications

Los Angeles classification grades severity of oesophagitis detected on
upper gastrointestinal endoscopy: Grade A (mucosal breaks < 5 mm) up
to D (circumferential breaks in the oesophageal mucosa). Alternatively,
Savary-Miller classification can be used (Grade I: linear, non-confluent
erosions, to Grade IV: severe ulceration or stricture).



Grade A orBor
endoscopic evidence not
present or unavailable

Treatment dose PPl or
H,-antagonist for 4 weeks]

Symptoms Symptoms
controlled ersistent

Maintenance Treatment dose
therapy

(see algorithm below)

Grade Cor D
Treatment dose PPI
for 8 weeks

Symptoms
ersistent

Symptoms
controlled

Double the dose
of the PPI for
8 weeks

AN

persistent

Endoscopy

O« it O«
not healed

2-4 weeks

| controlled

persistent controlled healed

Endoscopy
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Reassess
and refer for
further investigation

e therapy
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Healed

Management plan for endoscopy-diagnosed GORD patients

Successful initial
drug therapy

h. 4

Trial of withdrawal
of drug therapy

Symptoms recur

Not previously Endoscopy negative Discontinue
endoscoped or Grade Aor B drug therapy

oesophagitis

| Symptoms do not recur

Restart successful

| Endoscopy initial drug therapy

L

Grade CorD ‘Step down’ or
oesophagitis intermittent drug
(see algorithm above) therapy

Maintenance management of GORD grades A and B
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Figure 77 Laparoscopic fundoplication

Bl Management

Conservative: frequent small meals and sleeping with the head of
the bed raised. Medical: antacids, H, antagonists and proton pump
inhibitors. Surgical: laparoscopic fundoplication (Figure 77) with or
without hiatal hernia repair; postoperative complications include tight
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wrap and recurrence. New endoscopic procedures are emerging for the
reconstruction of lower oesophageal sphincter.

H Prognosis

Up to 80 % of patients relapse once medication is discontinued. There-
fore, many people require surgery. Endoscopy-negative reflux disease
usually remains stable and those with severe oesophagitis may develop
complications such as oesophageal strictures or Barrett’s oesophagus.



Dysphagia: oesophageal neoplasia

DANNY YAKOUB AND GEORGE HANNA

H Incidence

Oesophageal cancers arise in up to 10-20 per 10° of the population. It
is more common in patients >60 years of age. M:F ratio of 5:1. Recently,
incidence has increased in 30-50 yrs age group with M:F ratio decreas-
ing. Adenocarcinoma is becoming more common in western white men
predisposed by Barrett’s oesophagitis.

H Aetiology

Predisposed by excess alcohol intake (acts as a promoter), smoking (acts
as direct carcinogen), low ‘protective’ vitamin and trace element intake
in vegetables and fruits, achalasia, strictures; some genetic conditions
such as Tylosis Type A and Plummer — Vinson syndrome.

H Pathophysiology

Benign: most common is leiomyoma. Malignant: 90 % are squamous cell
carcinomas; 1-2 % are adenocarcinomas. Tumours are commonly poly-
poid, but may be stenosing or ulcerative. Gastro-oesophageal junction
tumours are the main type in western countries and are mostly adeno-
carcinomas. They may be extending from oesophagus, true cardial, or
extending from stomach (Types [, II, III respectively).

H Natural history

Spread is by direct invasion followed by lymph node and haemato-
genous spread. Longitudinal submucosal spread and skip lesions are not
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uncommon. Dysphagia might not be apparent until two-thirds of the
oesophagus is occluded.

H Presentation

Progressive dysphagia, regurgitation and weight loss. Rarely pain due to
local invasion, and 25-30 % of patients present with symptoms of distant
metastases e.g. cervical lymph nodes, jaundice, bony aches, chest man-
ifestations, vocal cord and phrenic nerve paralysis, which are indicators
of inoperability.

H Investigations

Blood tests: nutritional anaemia. Contrast radiology: ‘Rat tail’ appear-
ance with mild proximal dilatation in the oesophagus. Endoscopy and
biopsy is the gold standard for diagnosis. Endoscopic ultrasound and
CT scan of chest and abdomen have accuracy of up to 90 % in local
T and N staging. Positron emission tomography scan is done to detect
regional and distant metastasis. Bronchoscopy should be done for proxi-
mal tumours to exclude bronchial involvement.

H Management

Surgery: is the gold standard for resectable disease (80-90 % of T1 — T2)
aiming at cure for early-detected cases in the form of trans-thoracic
(Ivor Lewis or Mckeown) or trans-hiatal, open or thoracoscopic, par-
tial or total oesophagectomy with replacement using stomach, colon or
jejunum; together with radical excision of regional lymph nodes accord-
ing to site of tumour (Japanese surgeons tend to do lymphadenec-
tomy of abdomen, mediastinum and neck, i.e. three fields, in most
of their cases (Figure 78)); surgery may be preceded or followed by
chemotherapy. Postoperative mortality is 5-10 % in specialized centres.
Main postoperative complications include pulmonary infections, anas-
tomotic and thoracic duct leakage. Endoscopic mucosal resection, laser
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and photodynamic therapy may be considered for selected early cases.
Palliative therapy: (1) Palliative surgery may be done to alleviate dys-
phagia. (2) Chemoradiotherapy in advanced cases (>Stage III), gen-
erally squamous carcinoma is more sensitive to this treatment than
adenocarcinoma. (3) Stenting and intubation e.g. Mousseau-Barbin or
Celestin tube to traverse the obstructing segment. (4) Laser fulgration or
electro-coagulation as a temporary measure to create a lumen inside the
tumour.

H Prognosis

Five-year survival for Stages I and Ila is 25-40 %. Higher numbers have
been reported in Japanese studies. Advanced cases have five-year sur-
vival of less than 5 %. Prognostic indices identified are age, tumour size,
stage, number of positive lymph nodes, histological lymphatic and vas-
cular invasion.

H TNM staging of oesophageal tumours

PRIMARY TUMOUR (T)

TX: Primary tumour cannot be assessed
TO: No evidence of primary tumour
Tis: Carcinoma in situ

Tla,b: Tumour invades lamina propria, submucosa

T2: Tumour invades muscularis propria
T3: Tumour invades adventitia
T4: Tumour invades adjacent structures.

REGIONAL LYMPH NODES (N)

NX: Regional lymph nodes cannot be assessed
NO: No regional lymph node metastasis
N1: Regional lymph node metastasis.
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Figure 78 Lymph node groups draining the oesophagus
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DISTANT METASTASIS (M)

MX: Distant metastasis cannot be assessed
MO: No distant metastasis.
M1: Evidence of distant metastasis.

STAGE

Stage 0: Tis NO MO Stage I: T1 NO MO

Stagella: T2 NO MO StageIlb: T1 N1 MO
T3 NO MO T2 N1 MO

StageIll: T3 N1 MO StageIV: AnyT AnyN Ml
T4 anyN MO

(Adapted from the American Joint Committee on Cancer 1998.)



Dysphagia: oesophageal dysmotility
syndromes

DANNY YAKOUB AND GEORGE HANNA

Ml Classification

Primary: specific, such as achalasia, diffuse oesophageal spasm and
nutcracker oesophagus; non-specific with symptoms and manomet-
ric changes not fitting to one of the above. Secondary: much less
common as an association with progressive systemic sclerosis and
scleroderma.

B Achalasia

Aetiology and pathophysiology: there is decrease or loss of ganglion
cells in the myenteric plexus of nerves (Figure 79) leading to incomplete
relaxation of the LES and loss of propulsive peristalsis in the proximal
oesophagus with dilation and regurgitation of contents. It is either idio-
pathic or as part of Chagas disease (mega-oesophagus associated with
Trypanosoma cruzi infection endemic in Latin America). Prevalence is
up to 8 per 100 000.

Presentation: gradual development of dysphagia mainly for solid
food, regurgitation of previous day’s meals, halitosis and chest pain.
Recurrent chest infection.

Natural history: may take up to two years to develop, mostly acci-
dentally discovered on chest radiography or endoscopy. Stasis of food
and secretions predispose to complications such as oesophageal ulcer-
ation and strictures; regurgitation leads to chest complications such as
pneumonia, bronchiectasis and lung abscess. Long-standing achalasia
increases risk of oesophageal cancer development.
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Figure 79 Neuromuscular anatomy of the oesophagus

M Diffuse oesophageal spasm

Multiple spontaneous or swallow-induced, simultaneous contractions
of the oesophagus of large amplitude and long duration alternating with
periods of normal peristalsis. Mostly occurs in emotional persons; yet,
aetiology is still unknown.

Pathophysiology: thought to be due to sensitivity to cholinergic and
olfactory stimuli and to some emotional states.

Presentation: dysphagia for solids and liquids alike, odynophagia and
retrosternal chest pain often confused with IHD pain. No weight loss or
obstructive episodes. In up to 50 % of cases, symptoms of irritable bowel
syndrome are present.

H Nutcracker oesophagus

Characterized by high amplitude (more than 140 mmHg) peristaltic con-
tractions throughout the lower or whole oesophagus. It is associated
with smooth muscle hypertrophy. Aetiology and pathophysiology are
unclear.

Presentation: non-cardiac chest pain rather than dysphagia.
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Figure 80 Oesophageal manometry patterns (A) Normal (B) Diffuse

oesophageal spasm (note simultaneous contractions) (C) Nutcracker
oesophagus (note high amplitude peristalsis)

Investigations: blood tests: may show nutritional anaemia or hypo-
vitaminosis. Contrast radiology: usually diagnostic according to abnor-
mality shown. Endoscopy: done to confirm diagnosis and exclude
malignant dysphagia. Oesophageal manometry:. is the gold standard for
diagnosis and shows characteristic pattern for each syndrome (Figure
80). Radionucleotide transit studies: may be done to augment diagnosis.

Management: medical: to relax the smooth muscles as Ca?* chan-
nel blockers and nitrates. Endoscopic balloon dilation and recently
endoscopic Botulinum toxin injection (neurotoxin to paralyse smooth



muscle). Surgical: extramucosal smooth muscle division at the cardia
and proximal stomach (Heller’s cardiomyotomy, Figure 81) combined
with anti-reflux procedure (e.g. Dor or Toupet fundoplication) is com-
monly used for treatment of achalasia, with a laparoscopic approach
now commonplace.
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Longitudinal Mucosa
muscle
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Figure 81 Heller’s cardiomyotomy



Gastric disease: peptic ulcer disease (PUD)

SANJAY PURKAYASTHA AND GEORGE HANNA

Definitions: peptic = pertaining to digestion or the enzyme pepsin i.e.
areas where pepsin may be present. Ulcer = an area of tissue erosion, for
example of the skin or lining of the gastrointestinal (GI) tract. Due to the
erosion, an ulcer is concave. It is always depressed below the level of the
surrounding tissue.

Mucosa

Submucosa ———e

Muscle T — e —————
Figure 82

Prevalence and incidence: the annual age-standardized period preva-
lence of peptic ulceration in the UK is approximately 1.5/1000 for men
and 1/1000 for women. Current trends are for a decreasing incidence in
young men and an increasing number in older women. Internationally,
the frequency of PUD is decreasing in the developed world but increas-
ing in developing countries. PUD is twice as common in men compared
to women.

Aetiology: the mechanisms involved that lead to PUD are probably due
to an imbalance between erosive factors, such as gastric acid and pepsin
production, and protective factors, such as mucus production, bicar-
bonate, and blood flow.

Stress, alcohol consumption, bile, smoking and non-steroidal anti-
inflammatory drugs (NSAIDs) are all known to increase gastric acid pro-
duction. More recently the presence of Helicobacter pylori in the gastric
mucosa has been demonstrated as the most important cause of PUD.
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Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.



Gastric disease: peptic ulcer disease m

Complications of PUD include: malignancy, haemorrhage, perforation,
obstruction.

Symptoms: classically, epigastric and left upper quadrant pain that radi-
ates to the back. May be worse with food (gastric ulcer) or better with
food (duodenal ulcer). Heartburn and vomiting may also be the present-
ing complaint. It may present with upper GI bleeding (haematemesis
or melaena), both acutely and insidiously with anaemia and its related
symptoms. PUD occasionally presents following an acute perforation of
the stomach or duodenum, with shock, peritonitis and subsequent sys-
temic inflammatory response syndrome.

Examination: depends on the type of presentation, which may range
from haemodynamic instability following a massive upper GI bleed or
perforated viscus to mild epigastric pain and tenderness (see above).
Rectal examination may demonstrate melaena.

Differential diagnosis: pancreatitis, GORD, bilary colic, AAA, MI,
amongst others.

Investigations: blood tests: FBC, clotting, G&S or crossmatch may be
needed if haemorrhage is evident, U&E, amylase, LFTs, CRP; in the
elective setting serology for H. pylori and biochemical tests for pepsin-
secreting tumours may be sent if the presentation is suspicious.

X-rays: erect CXR (note 10-15 % of perforations do not present with
free air). Abdominal CT: if patient is stable and perforation is queried
but there is no free air on the erect CXR. For individuals that present
through outpatients, urea breath tests and elective OGD (see chapter
on OGD) and biopsies for CLO (Campylobacter-like organism) may be
used.

Management: treat the acute presentation i.e. upper GI bleed (see Gas-
trointestinal bleeding Chapter) or perforation (See Perforated gastro-
duodenal ulcer chapter). If patient has clinical or radiological signs of
perforation they must be seen immediately by a senior member of the
surgical team. In the interim the patient needs aggressive resuscitation
and optimization, to be NBM, if vomiting an NG tube to be inserted, a
urinary catheter +/- central line for careful fluid balance monitoring, iv
antibiotics (1.5 mg cefuroxime and 500 mg metronidazole), iv PPI (40 mg
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pantoprazole), analgesia, anaesthetic review and consent for an emer-
gency laparotomy. Surgical treatment of perforated PUD includes
laparotomy with repair of the ulcer using an omental patch. If the ulcer
macroscopically is suggestive of malignancy, then partial or total gas-
trectomy may be considered depending on the extent of disease.

H Outpatient treatment

Lifestyle changes: change in diet: less fatty or spicy food, cessation of
smoking and alcohol intake.
Medical therapy:

Stop NSAIDs, steroids and other drugs that may erode the gastric
mucosa.

Antacids: alginates such as gaviscon for symptomatic relief.

Hj receptor blockers such as ranitidine.

Proton pump inhibitors (PPIs) such as omeprazole.

Direct mucosal protection: e.g. sucralfate.

H. pylori eradication: one week triple therapy that includes a PPI, anti-
biotics (amoxicillin and either clarythromicin or metronidazole).

Following medical eradication, patient should have a repeat breath test
or OGD + CLO.

Surgical treatment: this has in the past included vagotomies, antrec-
tomies, partial and total gastrectomies. With the advent of Hy blockers,
PPIs and triple therapy, such operations are performed less and less fre-
quently, although if surgery is necessary then a laparoscopic approach
may be adopted even for cases suspicious of malignancy.
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DANNY YAKOUB AND GEORGE HANNA

H Gastric adenocarcinoma

Incidence: 10 per 100 000. More common in men (M:F = 2:1). Incidence
increases with age > 50 (peak age =70), and is highest in Asia (80 times
more common in Japan).

RISK FACTORS

Diet — high nitrate content foods (smoked, salted, and dried
foods), low protein/fat consumption, high complex carbohydrate
consumption

Occupational hazards - heavy metals, asbestos, rubber

Low socioeconomic class (except in Japan)

Cigarette smoking

Alcohol consumption

Genetic—blood group A, family history and black race.

ASSOCIATED CONDITIONS

Pernicious anaemia

Previous gastrectomy (for benign disease)
Polyps

Atrophic or hypertrophic gastritis
Chronic peptic ulcer disease

Barrett’s oesophagus

Helicobacter pylori infection.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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PATHOPHYSIOLOGY

90-95 % of gastric cancers are adenocarcinomas (cellular types include
pylorocardiac, signet ring, intestinal and anaplastic). 5% are benign
tumours, lymphomas and sarcomas. Most common sites include:
pyloric canal (37 %), cardia (30 %), body (20 %), and entire stomach —
linitis plastica (12 %) (see Figure 83). Appearance and distribution may
be classified during endoscopy according to Borrmann’s classification
(see Figure 84) as Type I: polypoid, non-ulcerated, Type 2: ulcerated, well
circumscribed, Type 3: ulcerated, not well circumscribed, and Type 4: dif-
fuse, infiltrating (+/- ulceration), linitis plastica, Type V: does not fit into

any of the other groups.
Cardiac
Oesophagus / notch
Lesser
curvature
Pylorus J

Greater

Antrum
curvature

Duodenum

Figure 83 Common sites of gastric adenocarcinoma

NATURAL HISTORY

Insidious onset. Diagnosis often delayed as symptoms are initially man-
aged as gastritis. The tumour metastasizes by direct invasion, lymphatic
spread (regional, supraclavicular - Virchow’s, and umbilical - Sister Mary
Joseph’s nodes), peritoneal spread to ovaries (Krukenburg tumours), and
haematogenous spread may occur via portal system to liver or to sys-
temic circulation.
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Protruded
Type 1
Type 2
Depressed
Type 3
Type 4

Figure 84 Borrmann’s classification

SYMPTOMS AND SIGNS (NON-SPECIFIC IN
EARLY DISEASE)

Weight loss, abdominal pain, anorexia, nausea, dysphagia, melaena,
anaemia, abdominal mass, early satiety, manifestations of metastases
(lymphadenopathy, ascites and pleural effusion). Dyspepsia — should be
differentiated from gastritis and benign gastric ulcers.

INVESTIGATIONS

Blood tests: FBC (anaemia), serological markers such as CEA and
CA 72-4 are of prognostic value.
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Radiology: barium meal — may show the ulcer crater/mass lesion. CT
and radionucleotide (PET) scans may be combined with endoscopic

ultrasound for cancer staging with accuracy of up to 90 %.

Endoscopy and biopsy: has up to 95 % accuracy in diagnosing gastric

cancer.

STAGING

The system currently in use worldwide is the AJCC TNM staging system.

Itis based on depth of primary tumour invasion through the gastric wall

(T), number of lymph nodes involved (N), and the presence/absence of

metastasis (M) as shown below:

PRIMARY TUMOUR (T)

X
TO
Tis
T
T2
T2a
T2b
T3

T4

Primary tumour cannot be assessed

No evidence of primary tumour

Carcinoma in situ: intra-epithelial tumour without invasion of the lamina propria
Tumour invades lamina propria or submucosa

Tumour invades muscularis propria or subserosa

Tumour invades muscularis propria

Tumour invades subserosa

Tumour penetrates serosa (visceral peritoneum) without invasion of adjacent
structures

Tumour invades adjacent structures

REGIONAL LYMPH NODES (N)

NX
NO
N1
N2
N3

Regional lymph node(s) cannot be assessed

No regional lymph node metastasis

Metastasis in 1 to 6 regional lymph nodes
Metastasis in 7 to 15 regional lymph nodes
Metastasis in more than 15 regional lymph nodes

DISTANT METASTASIS (M)

MX
Mo
M1

Distant metastasis cannot be assessed
No distant metastasis
Distant metastasis
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Based on this an overall stage grouping is assigned:

STAGE GROUPING

Stage 0 Tis NO Mo
Stage 1A T NO Mo
Stage 1B 1Nl N1 MO
T2a/b NO Mo
Stage Il T N2 Mo
T2a/b N1 MO
13 N1 MO
Stage IlIA T2a/b N2 Mo
13 N1 MO
T4 NO Mo
Stage 1lIB T3 N2 Mo
Stage IV T4 N1-3 Mo
T1-3 N3 Mo
Any T Any N M1
MANAGEMENT

For curable disease surgical resection entails subtotal or total gas-
trectomy with various extents of radical lymphadenectomy (D1, D2,
and D3) according to tumour stage, where D refers to extent of
lymphadenectomy (Figures 85 and 86).

The aim is to have a resection with no residual tumour. D2 resec-
tion has been shown to improve staging in randomized controlled trials;
however, survival benefit is yet to be proved in trials with standard sur-
gical technique. The lymph node stations as described by the Japanese
classification for gastric carcinoma (JCGC) staging system are shown in
Figure 87.

Neoadjuvant chemotherapy is currently under investigation and has
shown some promising early results.

Advanced cancer is treated with palliative chemotherapy and radio-
therapy, with the option of palliative surgical bypass.
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Resection
margin

Figure 85 Total gastrectomy and Roux-en-Y anastomosis

GASTRECTOMY COMPLICATIONS

These must be looked out for in the postoperative period and include:
immediate — postoperative haemorrhage; early — anastomotic leakage,
reactive haemorrhage and ileus. Late complications include tumour
recurrence and post-gastrectomy syndromes:

m Early postprandial dumping - rapid emptying of hyperosmolar gas-
tric contents results in intravascular fluid shifts. Symptoms occur
within minutes of a meal and may be vasomotor (flushing, pal-
pitations and dizziness) or gastrointestinal (abdominal pain, full-
ness, vomiting and diarrhoea) in origin. Symptoms may be con-
trolled by more frequent, smaller meals with higher protein and lower
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Resection margin

Figure 86 Subtotal gastrectomy (gastrojejunostomy) and Billroth Il anastomosis

carbohydrate component. If severe and unresolved this may require
surgical correction.

m Late postprandial dumping - large amounts of carbohydrates reach-
ing the small intestine stimulate insulin release, producing a reac-
tive hypoglycaemia a few hours after the meal. Symptoms include
tachycardia, dizziness and sweating 1-2 hours after eating. Treat-
mentincludes smaller meals and the ingestion of carbohydrates when
the reactive hypoglycaemia starts. Ultimately surgical re-intervention
may be needed if symptoms fail to resolve.



Figure 87

PROGNOSIS

Five-year survival after surgical resection for Stages I, II, III, IV is 40 %,
29%, 13 %, and 3% in the UK, while it is up to 90 %, 71 %, 44 % and
9 %, respectively, in Japan. Prognostic indicators include age, TNM stage,
vascular invasion, lymphatic invasion, peritoneal cytology. Overall five-
year survival in the Western World for gastric adenocarcinoma is poor
at 10-20 %.

M Gastric lymphoma

The most common type of gastrointestinal lymphoma. Clinical pre-
sentation is similar to that of gastric adenocarcinoma. Often diag-
nosed on endoscopy and biopsy with brush cytology. Usually resectable
with surgery, usually in the form of subtotal gastrectomy, followed
by chemotherapy (+/- radiotherapy for bulky tumours). Two-thirds of
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cases are resectable. Prognosis is better than with adenocarcinoma.
Five-year survival is 25-50 %. Microscopic positive margins do not affect
survival.

GASTROINTESTINAL STROMAL TUMOURS (GISTs)

GISTs are non-epithelial, connective-tissue tumours (sarcomas).
70% occur in the stomach. Treatment is subtotal gastrectomy +/—
chemotherapy.

M Gastric leiomyosarcoma

Usually present with haemorrhage, weight loss and pain. Endoscopic
examination reveals bulky intraluminal mass with central area of necro-
sis; biopsy/brush cytology confirms diagnosis. Surgical resection is only
curative treatment. Five-year survival 30-50 %.

H Benign gastric tumours

The presentation varies and depends on size of tumour. Common aeti-
ologies include:

m Hyperplastic polyps
m Adenoma

m Leiomyoma

m Heterotopic pancreas.

These may be managed by either endoscopic or surgical (laparoscopic
or open) excision.



Hepatobiliary disease: jaundice

OMER AZIZ AND MARK THURSZ

H Definition

Jaundice (icterus) refers to the yellow pigmentation of skin, sclerae and
mucosae due to raised plasma bilirubin (>35 mmol/l).

H Pathophysiology

Bilirubin is a normal breakdown product of haemoglobin produced in
the reticuloendothelial system following destruction of old red blood
cells. The resulting unconjugated bilirubin is insoluble and carried to the
liver bound to albumin. In the liver, the enzyme uridine diphosphate-
glucuronyl transferase conjugates this with glucuronic acid into water-
soluble conjugated bilirubin. This is then secreted into bile canaliculi,
and ultimately enters the duodenum. Bilirubin is converted into uro-
bilinogen in the terminal ileum and colon, of which up to 20 % is reab-
sorbed into the portal circulation. This is then either re-excreted back
into the bile or excreted by the kidneys into the urine. Increased produc-
tion, failure of uptake, or conjugation all result in unconjugated biliru-
binaemia and jaundice.

W Classification

Pre-hepatic: excess unconjugated bilirubin production (from red blood
cells) exhausts the liver’s capacity to conjugate e.g. haemolytic anaemias
(hereditary spherocytosis, sickle-cell disease, hypersplenism).

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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Hepatic: unconjugated hyperbilirubinaemia due to inborn failure of
conjugation (Crigler Najjar syndrome) and inborn failure of bilirubin
uptake (Gilbert’s syndrome). Hepatocellular causes include cirrhosis,
viruses (hepatitis A, B, C, E; Epstein-Barr), autoimmune diseases, drugs
(paracetamol, halothane).

Post-hepatic: obstructive conjugated hyperbilirubinaemia may be
due to intrahepatic obstruction (primary biliary cirrhosis, some hepa-
tocellular disease) or extrahepatic obstruction (gallstones, carcinoma of
the head of pancreas, cholangiocarcinoma, portal lymphadenopathy,
and sclerosing cholangitis).

H Symptoms

Pain, typically RUQ biliary colic, occurs when there is choledocholithi-
asis. Dull persistent pain may be present with acute hepatitis or bulky
tumours in the liver. Pruritis usually signifies post-hepatic jaundice
due to the accumulation of bile acids. Risk factors for viral hep-
atitis (travel, sexual history and blood transfusion) should be sought.
Drugs and alcohol history are essential. Obstructive jaundice presents
with history of pale stools, difficult to flush (steatorrhoea) and dark
urine.

H Examination

Look for jaundice (skin, sclera, mucus membranes), stigmata of chronic
liver disease (spider angiomas, palmar erythema, asterixis, clubbing,
caput medusae, ascites, encephalopathy) and bruising indicating coag-
ulopathy. Weight loss or a palpable gallbladder usually indicates extra-
hepatic biliary obstruction due to a tumour. Courvoisier’s law states that
a palpable gallbladder in the presence of jaundice is unlikely to be due
to gallstones. Typically caused by a neoplastic stricture obstructing the
common bile duct.
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H Investigations

Blood tests include FBC, LFTs, prothrombin time (PT). Urinalysis
with dipsticks for urobilinogen/bilirubin. Ultrasound scan (USS) to
look for biliary pathology. Derangement of LFTs may help with diag-
nosis, with elevated transaminases (ALT, AST) indicating hepatocellu-
lar injury, and ALP indicating ductal injury/obstruction. See the table
below. PT derangement indicates failure of synthesis of clotting factors
(V, VII and X). Further investigations depend on the initial results (see
algorithm).

Fluid balance: ensure adequate hydration to prevent hepatorenal
syndrome; preoperative diuresis may reduce incidence (administer 5%
dextrose/saline for 12 hours preoperatively +/- loop diuretic at time
of induction). Note: hypoalbuminaemia may lead to fluid retention
in jaundice patients; catheterize and monitor accurate input/output
chart.

Treat hypokalaemia: secondary hyperaldosteronism leads to Na™
retention and K* depletion.

Pre-hepatic Hepatic Post-hepatic

Blood test jaundice jaundice jaundice
Unconjugated bilirubin 1 < /1 0
Conjugated bilirubin < it M

Urinary bilirubin < /1 0 M
Urinary urobilinogen < /1 J W

ALP < ) T

yGT < ) M

ALT hig T t

LDH < NN T

Reticulocytes >2% < <
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JAUNDICE
) (oo )
Isolated bilirubin rise: FBC Bilirubin rise
HAEMOLYTIC LFT Abnormal LFTs
| — Clotting | Normal bile ducts
) uss | HEPATOCELLULAR )
) (oo ) .
* Blood film Bilirubin rise 1. Hepatitis screen
* Reticulocyte count Abnormal LFTs 2. CT/MRI scan ?mass
« Coomb's test Normal bile duct on USS 3. Drugs screen
* Haptoglobin OBSTRUCTIVE 4. Refer to hepatology
* Refer to
haematology
Dilated bile ducts/CBD
No gallstones seen in CBD CBD dilated with gallstones Other cause
— ERCP/MRCP — ERCP/MRCP _ Refer to hepatology
— CT scan ?tumour — Interval cholecystectomy

Algorithm: management of the jaundiced patient

Clotting: decreased vitamin K absorption in cholestatic jaundice leads
to reduced synthesis of factors II, VII, IX and X, leading to a prolonged
prothrombin time (PT). Intramuscular injection of phytomeniadione
(10-20 mg) will reverse the clotting deficiency within 1-3 days. If more
urgent correction is required use fresh frozen plasma (FFP) within 1-2
hours of the procedure.

Wound infection: greater risk of postoperative wound infection; con-
sider prophylactic broad-spectrum antibiotics to avoid cholangitis.

Relieve jaundice prior to surgery if possible: endoscopic sphinctero-
tomy to relieve CBD obstruction and remove common bile duct stones.
Note: liver failure may be encountered in patients with prolonged CBD
obstruction or with preoperative hepatocellular disease. If jaundice is
severe (>150mmol/l), a period of decompression is required prior to
surgery, via endoscopic stenting or sphincterotomy.



Hepatobiliary disease: gallstones and
biliary colic

OMER AZIZ AND ARA DARII

H Gallstones

Incidence: 8% M, 17 % E Predisposed by obesity, multiparity, diabetes
mellitus, cirrhosis, pancreatitis, chronic haemolytic states, malabsorp-
tion, inflammatory bowel disease, genetic factors (Pima Indians).
Aetiology: bile contains bile salts (cholic and chenodeoxycolic acids),
phospholipids (lecithin), and cholesterol in soluble micelles. Gallstones
form with failure to maintain these components in a soluble state
either due to nidus (centre) formation or as a result of lithogenic bile
(Figure 88). Biliary ‘sludge’ consists of cholesterol crystals, calcium
bilirubinate granules, and a mucin gel matrix, and predisposes to
gallstones.

Pathophysiology: three types: mixed (80 %), multiple; cholesterol (10 %),
solitary, large, round; pigment (10 %), contain unconjugated bilirubin
and calcium, usually multiple, smaller black or brown in colour, and
associated with haemolytic states.

Natural history: 80 % asymptomatic. 2 % per year of asymptomatic indi-
viduals develop complications and 2% require cholecystectomy. The
longer stones remain quiescent, the less likely symptoms are to develop.
Biliary colic is the most common presentation, but may also present as
acute cholecystitis, pancreatitis, cholangitis, or other complications of
these conditions.

Complications: in the gallbladder (biliary colic, acute cholecystitis,
mucocoele, empyema, gangrene, perforation, carcinoma), in the biliary
tree (choledocholithiasis, obstructive jaundice, cholangitis, pancreatitis,
strictures, biliary cirrhosis) or outside the gallbladder and biliary tree
(cholecystenteric fistula, gallstone ileus). In the case of gallstone ileus,

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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Hepatabiliary disease: gallstones and biliary colic m
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Figure 88 Triangular phase diagram with axes plotted in percent
cholesterol, lecithin (phospholipid) and the bile salt sodium taurocholate.
Outside shaded area, cholesterol is maintained in solution in micelles.
Inside shaded area the solid line, bile is supersaturated with cholesterol and
precipitation of cholesterol crystals can occur

repeated attacks of cholecystitis result in formation of a fistula between
the gallbladder and most commonly the duodenum. Gallstones may
pass through this, causing intermittent small-bowel obstruction most
commonly at the ileocaecal junction. Air is seen in the biliary tree in
approximately 40 % of these cases on AXR.

H Biliary colic

Definition: pain arising from the gallbladder without evidence of infec-
tion (different to acute cholecystitis). Due to transient obstruction of the
cystic duct by a gallstone.

Symptoms: constant RUQ and epigastric pain lasting minutes to hours
(differs from other ‘colics’). Can radiate to back or to right scapula.
May be exacerbated by fatty foods or begin following meals. Sometimes
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difficult to differentiate from acute gastritis. Other associated symptoms
are nausea, vomiting and bloating.

Examination: some RUQ tenderness, no peritonism. Gallbladder usu-
ally not palpable.

Differential diagnosis: PUD, pancreatitis, GORD, hepatomegaly, and
pneumonia.

Investigations: blood tests: ALP may be elevated but WBC, LFTs, and
amylase often normal. X-rays: AXR often normal (only 15 % of gallstones
contain enough calcium to be radio-opaque). Ultrasound: diagnostic
procedure of choice, able to identify stones, gallbladder wall thickening,
comment on duct dilation, liver, pancreatic head, masses and fluid col-
lections. Sensitivity 95 %, specificity 90 %. Radionucleotide HIDA scan:
diagnoses acute cholecystitis with 95 % sensitivity. Abdominal CT: Only
identifies calcified gallstones in 50 % of patients, but can diagnose acute
cholecystitis.

Management: asymptomatic stones do not require further man-
agement. Symptomatic patients should be offered laparoscopic
cholecystectomy.

Prognosis: 70 % of patients with biliary colic will have further painful
episodes within the following year. Delay in laparoscopic cholecystec-
tomy may result in gallstone-related complications, increased morbid-
ity, and ultimately a more difficult operation.
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Patient presents with RUQ
and epigastric pain
( Atyplcal features )
colic

Blood tests, ultrasound Blood tests, ultrasound
scan scan

—

Shows gallstones,/ Shows gallstones,
sludge, normal dilated CBD, Normal Shows gallstones
CBD raised bilirubin

Consider:

MRCP/ERCP OGD to exclude

gastritis, GORD
and PUD

or operative
cholangiogram

Planned Planned Planned
laparoscopic laparoscopic OGD, and look for laparoscopic

cholecystectomy cholecystectomy other ;:it:]ses of cholecystectomy

Biliary colic management summary
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ANDREW J. HEALEY AND LONG R. JIAO

Incidence: sixth most common type of cancer death in UK (fourth in
USA). Peak ages 65-75yrs (M =F). Very poor five-year survival rates, so
incidence ~ mortality (USA 2003: 30 700 new patients, 30 000 deaths).
Aetiology: positive familial background in 5-10% cases. Risk factors:
smoking, chronic pancreatitis, cassava root. Possible small minority
genetic component e.g. germline mutations in BRCA2, p16/NK familial
syndromes.

Pathology: pancreatic ductal adenocarcinoma 85%, others include:
papillary, mucinous, carcinoid, acinar (note: endocrine tumours 1 %).
80-90 % found in head of gland.

Direct spread common and majority present with advanced disease.
Metastatic spread (in decreasing order): lymph nodes (multiple nodes
and multiple groups), perineural, vascular. Common sites of metastases:
liver, peritoneum and (of extraperitoneal) lung.

Union Internationale Contre le Cancer staging of pancreatic cancer (2002)

Stage T N M
0 Tis 0 0
1A T 0 0
1B T2 0 0
1A T3 0 0
1B T1-3 N1 0
n T4 Any 0
\% Any Any M1

Tis, carcinoma in situ; T1, tumour limited to pancreas <2 cm; T2, tumour limited to pancreas >2 cm;
T3, tumour extending beyond the pancreas but not involving coeliac/SM arteries; T4, tumour involving
the coeliac/SM arteries; NO, no regional lymph nodal metastasis; N1, regional lymph node metastasis;
MO, no distant metastasis; M1, distant metastasis

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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Symptoms/signs: painless obstructive jaundice (in up to 85%) from
mainly pancreatic head cancer, depending on the location of cancer
(see Figure 89), otherwise non-specific symptoms, weight loss, back or
epigastric pain, anorexia, abdominal mass, ascites; (more rarely) unex-
plained acute pancreatitis or late-onset diabetes.

iessssssE R

o

Head Neck  Body Tail

Figure 89

Examination: evidence of weight loss, palpable liver, palpable
gallbladder (Courvoisier’s law), metastatic lymph nodes (e.g. neck/
supraclavicular), Trousseau’s sign.

Investigations: blood tests: LFTs to assess jaundice, amylase (in acute
pancreatitic presentation), FBC (anaemia of chronic disease), CA19-9
(sensitive tumour marker in normobilirubinaemia, but not specific).
X-rays: AXR usually normal, if there is history of chronic pancreatitis
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there may be some pancreatic calcification. Ultrasound: initial pro-
cedure of choice, able to identify extra-hepatic duct dilation +/- pan-
creatic head masses (depending on amount of overlying bowel and
body habitus), liver metastases and fluid collections. ERCP: for direct
visualization and biopsy of periampullary tumours, although increas-
ingly replaced by MRCP and endoscopic ultrasound (EUS). Abdominal
CT (multislice with arterial and portal venous phases): gold standard
for clinical staging; 80-90 % accuracy at predicting resectability in large
tumours, but less accurate in small.

Management: is tumour resectable? (Stages I and II, see table.) Fac-
tors contraindicating resection include: liver peritoneal or other metas-
tases, distant lymph node metastases (note: positive lymph nodes within
the operative field are not a contraindication), major venous or arterial
(coeliac, superior mesenteric or hepatic) encasement, as well as major
co-morbidities.

Curative surgery: often preceded by biliary drainage endoscopically
with plastic stent (no clear evidence-based effect on surgical out-
come). Operations: standard Kausch-Whipple procedure (or the vari-
ant), pylorus-preserving proximal pancreaticoduodenectomy. Distal
pancreatectomy indicated for lesions in body or tail (involvement of
splenic artery or vein not itself a contraindication to resection). Adju-
vant chemotherapy standard (ESPAC-1 trial, 2001), two adjuvant regi-
mens currently being studied (ESPAC-3); 5-FU and folinic acid for 24
weeks vs. gemcitabine for 24 weeks vs. surgery alone, target 990 patients
(330 randomized to each group). Note: localized adjuvant intra-arterial
chemotherapy with radiotherapy also under investigation (ESPAC-2,
target 220 patients, due to finish 2007).

Postoperative complications: mortality 1-4 %, intra-abdominal abscess
1-12% (managed with CT-guided drainage), haemorrhage 2-15%, in
first 24 hr either due to insufficient intraoperative haemostasis or
anastomotic bleed (stress ulceraton rare). Secondary bleeds, 1-3 wks
postoperatively, carry higher mortality and might include erosion
of retroperitoneal vasculature or pseudoaneurysm; pancreatic fistula
2-24 % (rates vary widely — no standardized definition). Meta-analysis of
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pre/perioperative somatostatin analogues, e.g. octreotide, suggests role
in reducing postoperative complications.

Palliation treatment: majority of patients not amenable to resection
at presentation. Biliary drainage: (1) Stent (endoscopic or radiological);
<3 cm approximate primary size needs metallic stent, >3 cm primary
needs plastic/metallic. (2) Surgical bypass (Roux-en-Y hepatojejunos-
tomy) for those without co-morbidities; maximizes amount of remain-
ing time spent at home without readmission for recurrent jaundice
(stents can occlude or migrate), however there is a risk of surgical com-
plications (e.g. cholangitis and biliary leak). Stent vs. bypass: no signifi-
cant difference in survival or procedure-related death.

Prognosis: late presentation means overall median survival < 6 months.
Pancreatic resection in 10-15 %, with median survival 11-20 months and
five-year survival 10-25 %. Irresectable locally advanced non-metastatic
disease median survival 6-11 months, metastatic 2-6 months. Majority
of patients develop disease recurrence within two years after resection
with liver metastases presenting earlier (5-11 months) than local recur-
rence (13 months). Overall five-year survival 0.4 %.
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Hepatobiliary disease: liver tumours

OMER AZIZ AND MARK THURSZ

Liver tumours may present with clinical symptoms but are increasingly
presenting at a pre-clinical stage due to surveillance in patients with
cirrhosis. This has led to a significant change in the ‘natural history’ of
liver tumours and provides an opportunity to alter prognosis in what has
been a uniformly dismal diagnosis.

H Definition and classification

Liver tumours may be benign or malignant, primary or secondary. The
two ‘common’ primary tumours are hepatocellular carcinoma (HCC)
or cholangiocarcinoma. Rarer tumours include haemangiosarcoma and
hepatoblastoma. Secondary tumours are the most common cause of
liver malignancy and may arise from any organ but most commonly
from the stomach, colon, pancreas, breast and ovary. Benign tumours of
the liver include haemangiomas, focal nodular hyperplasia and hepatic
adenomas.

H Incidence

In patients with cirrhosis and chronic viral hepatitis HCC occurs at arate
of 1-4 % per year. Incidence is higher in males and those over the age of
40. HCC is a common malignancy in China, South-East Asia and Sub-
Saharan Africa. The incidence of HCC is increasing in Europe and the
USA due to hepatitis C virus infection. The incidence of cholangiocar-
cinoma is increasing rapidly in developed countries.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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H Aetiology

Almost all HCCs arise from a background of cirrhosis. All causes of cir-
rhosis may cause HCC but viral hepatitis, haemochromatosis and alco-
hol are the most important aetiologies. Exposure to aflatoxin increases
the risk of HCC particularly in populations where hepatitis B virus infec-
tion is common. In developed countries the risk factors for cholangio-
carcinoma are primary sclerosing cholangitis and inflammatory bowel
disease. In tropical countries the tumour is associated with chronic liver
fluke infection.

B Pathophysiology

HCC invariably develops from a background of cirrhosis, with high cell
turnover and failure of apoptosis in genetically damaged cells impli-
cated. Free radical damage to the genome and insertional mutagenesis
with hepatitis B virus have also been postulated. Large and small cell
dysplasia are often found in patients with cirrhosis. Small cell dyspla-
sia is found in up to 50 % of patients with HCC and when discovered
at biopsy should be carefully investigated. HCC may be multifocal and
often metastasizes within the liver. Distal metastases in the abdominal
cavity and lung are usually late-stage events. Cholangiocarcinoma usu-
ally occurs in the context of chronic inflammation in the biliary sys-
tem, with 20 % of patients with primary sclerosing cholangitis devel-
oping a tumour. Often this is slow growing and death may occur as a
result of prolonged or recurrent biliary sepsis where biliary drainage is
poor. Invasion of the portal vein leading to thrombosis and portal hyper-
tension are common complications of both HCC and cholangiocar-
cinoma. The most common site for cholangiocarcinoma is the hilum
but tumours may occur more distally in the common bile duct or may
be peripheral in the liver parenchyma.

H Symptoms

HCC may present as RUQ pain or mass, abdominal distension, weight
loss or decompensated liver disease. Variceal bleeding may occur
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particularly when the portal vein is obstructed or thrombosed. Periph-
eral cholangiocarcinoma may present in a similar way to HCC but the
most frequent presentation is with obstructive jaundice. Secondary car-
cinoid tumours in the liver may present with hormonal symptoms such
as flushing, diarrhoea or attacks of hypotension.

H Examination

Many patients will have stigmata of chronic liver disease and a palpable
mass at the time of presentation. HCC often presents at a very late stage
when therapy is futile. Ultrasound screening, while of controversial ben-
efit, is successful at identifying tumours at a treatable stage.

H Investigations

USS is successful at identifying tumours at a treatable stage. Features
suggestive of HCC may be present on triple phase CT or MRI scan-
ning. Definitive diagnosis may depend on the mass increasing in size
on sequential scans or association with a raised «-fetoprotein level
(>400 ng/l). Biopsy should be avoided as track seeding is a recognized
complication particularly when transplantation is being considered.
However, where the diagnostic criteria above are not met, CT/US-guided
biopsy may be necessary. Cholangiocarcinoma is usually diagnosed by
cholangiography. A biliary stricture associated with a mass lesion on
cross sectional imaging is usually sufficient to make a diagnosis. Biliary
cytology is helpful in only about 50 % of cases and attempts to biopsy the
tumour at ERCP are rarely successful due to the dense fibrous stroma of
the tumour. Unresectable cholangiocarcinomas usually need treatment
by biliary stenting. Urinary hormone levels (5SHIAA) should be measured
in patients with suspected carcinoid tumours.

H Management

HCC may be treated by resection, orthotopic liver transplantation (OLT),
local ablation, or trans-arterial chemoembolization (TACE). Resection is
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only feasible where there is sufficient hepatic functional reserve. Trans-
plantion is used where the Milan criteria are met:
fit for transplantation AND

1. Single tumour <5 cm diameter OR
2. < 3 tumours (in same lobe) < 3 cm diameter.

Local ablation may be performed using radiofrequency, percutaneous
ethanol injection, laser or cryoablation. Ablation may be used to manage
tumours up to 5 cm in diameter and give up to 50 % five-year survival in
suitable patients. Only surgical resection offers a cure for cholangiocar-
cinoma. Resectability depends on the position of the tumour and inva-
sion into local vascular structures. Transplantation for cholangiocar-
cinoma is associated with recurrence rate and is therefore not indicated.
Neither HCC nor cholangiocarcinoma are sensitive to radiotherapy or
chemotherapy.

H Prognosis

Median survival after a clinical presentation of HCC is between six weeks
and six months. Transplantation in carefully selected patients gives a
five-year survival of 70 %. Ablation therapy may give a 50 % five-year sur-
vival. The prognosis of cholangiocarcinoma is very variable due to differ-
ences in the growth rates of the tumours. Median survival is around six
months.
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The spleen

ANDREW J. HEALEY AND LONG R. JIAO

H Anatomy

Encapsulated friable organ of the left hypochondrium, forms lateral
extremity of lesser sac in long axis of ribs 9, 10, 11. Weighs 150 g but
atrophies with age. Visceral relations: left kidney posteriorly, stomach
anteriorly and splenic flexure of colon inferiorly. Hilum contains nerves
and vessels entering/leaving spleen, splenic lymph nodes and tail of
pancreas. Passing to spleen are gastrosplenic ligament (containing short
gastric and left gastroepiploic vessels) and lienorenal ligament (contain-
ing splenic vessels and tail of pancreas). Blood vessels: arterial-splenic
artery (from coeliac axis), and venous-splenic vein (merges with super-
ior mesenteric vein to form portal vein) (Figure 90).

Diaphragm

Red pulp

Splenic artery
Splenic vein White pulp

Figure 90

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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H Functions

1. Filtering: spleen filters old or abnormal red cells and platelets and
also abnormal white cells and cellular debris.

2. Immunological function: spleen is well adapted for removal of poorly
opsonized and encapsulated pathogens and localized B-cell prolifer-
ation, differentiation and antibody synthesis.

H Causes of splenomegaly

1. Vascular congestion: pre-hepatic (e.g. splenic or extra-hepatic portal
vein thrombosis), hepatic (e.g. cirrhosis), chronic portal hyperten-
sion and post-hepatic (raised IVC pressure such as right-sided car-
diac failure).

2. Infection: typhoid, chronic malaria, and viral (e.g. infectious
mononucleosis).

3. Haematological disorders: haemolytic anaemia, ITP, hereditary
spherocytosis, polycythaemia rubra vera and neoplasms includ-
ing leukaemias, myeloproliferative disorders, Hodgkin’s and non-
Hodgkin’s lymphoma. These can cause massive splenomegaly such
that the spleen is palpable in the right iliac fossa, and the hilar notch
distinguishable.

4. Immune disorders: e.g. rheumatoid disease and SLE.

5. Storage disorders: e.g. Niemann-Pick, Gaucher diseases and
mucopolysaccharidoses.

6. Amyloid.

M Indications for splenectomy

1. Trauma: CT/US can accurately characterize splenic injury in patients
with blunt trauma. Non-operative support with inpatient observa-
tion for up to five days is indicated in anyone with splenic injury and
haemodynamic stability, provided there is no evidence of other intra-
abdominal injuries. Haemodynamic instability, bleeding > 1000 ml,
transfusion of >2 units blood or other evidence of ongoing blood loss
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are accepted indications in adults. Children < 14 yrs — more aggres-
sive non-operative support justified. Splenic preservation must be
considered at laparotomy if bleeding can be controlled easily, and no
other intra-abdominal injuries. Children < 14 yrs — more aggressive
splenic preservation attempted (for techniques see 2 below).

2. latrogenic: possible in any intra-abdominal procedure, especially
distal oesophageal, stomach, distal pancreas or splenic flexure of
colon. Injuries either direct (e.g. retractor) or indirect (from traction
on splenic capsule). Splenic preservation and haemorrhage control
can be attempted using suture placation, topical haemostatic agents
(including absorbable mesh), electrocautery and argon beam coagu-
lation. Splenectomy for those who require transfusion.

3. Haematological diseases: indications must be determined through
close cooperation with haematologist/oncologist. Common indi-
cations: ITP (in those resistant or recurring after primary steroid
treatment), hereditary spherocytosis (traditionally treated with total
splenectomy but recent trials with near-total splenectomy indi-
cate it potentially preserves immune function), thalassaemia major,
autoimmune haemolytic anaemia unresponsive to medical manage-
ment, and symptomatic splenomegaly. Massive splenectomy may
preclude laparoscopic approach. Alternatives include open or ‘hand-
assisted’ laparoscopic technique. Important to discuss increased
operative morbidity and mortality rates and increased use of blood
products postoperatively with patients before operation.

4. Others include: infection (e.g. splenic abscesses), congestion (splenic
vein thrombosis or obstruction), splenic mass (cystic or neoplas-
tic), inclusion in en-bloc resection for malignancy of adjacent organ.
Distal pancreatectomy often includes splenectomy if preservation of
splenic artery or vein contraindicated or technically impossible.

H Postoperative complications

Pneumonia; thrombotic (platelet count usually increases up to 400-
500 x 10%/1 for over a year. Thrombocytosis in excess of 1000 x 100/1
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requires antiplatelet therapy such as aspirin); wound infections;
hernia formation; haemorrhage; subphrenic abscess; pancreatic pseu-
docyst; abscess or fistula. Loss of splenic tissue reduces capacity of
body to remove immature or abnormal cells; hence target cells, sidero-
cytes, reticulocytes and Howell-Jolly bodies often appear in postopera-
tive blood films. Operative mortality < 1 %, except in those with myelo-
proliferative disorders (increased risk of postoperative haemorrhage). In
trauma patients mortality is related to extent of other injuries.

H Laparoscopic splenectomy

Feasible; increasingly common practice. Fewer severe complications.
Requires greater technical care. Two approaches: anterior and lateral.
Lateral suggested to enable easier dissection and mobilization, redu-
cing operative time. However, due to the increased number of muscu-
lar layers the lateral trocars pierce, pneumoperitoneum might increase
risks of abdominal wall dissection, haematoma and bleeding postop-
eratively. Main severe complication, rarely seen in open splenectomy,
is diaphragmatic perforation (often small cautery injury of the dome
enlarging under pressure of pneumoperitoneum).

B Overwhelming post-splenectomy
infection (OPSI)

All patients susceptible to fulminant bacteraemia after splenectomy.

Risk greatest in young children, especially <6 yrs, because they have not
yet developed extra-splenic specific immunity to encapsulated organ-
isms. 80 % of postoperative sepsis occurs in first two years. Streptococcus
pneumoniae, Haemophilus influenzae and meningococci are the most
common pathogens. Splenectomy in children < 5yrs should be treated
by daily dose of penicillin until age 10 yrs. For non-elective splenectomy
all patients should be immunized with Pneumovax (a non-viable pneu-
mococcal vaccine). Elective cases: Pneumovax, and against H. influenza
(HiB) and meningococcus (A and C), two or more weeks preoperatively.
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Inflammatory bowel disease: Crohn’s disease

RICHARD LOVEGROVE AND PARIS TEKKIS

H Introduction

Crohn’s disease (CD) is an inflammatory condition that most commonly
affects the small intestine. It may, however, affect any part of the GI tract
from the mouth to the anus. The colon (Crohn’s colitis) or the perineum,
with or without small-bowel involvement may be affected.

H Incidence

Five new cases per 100 000 population per year in developed countries.
The incidence is rising rapidly. Crohn’s disease is most commonly diag-
nosed in 20-30 year olds, but shows a biphasic incidence, with a second
peak in the sixth decade.

H Aetiology

Unknown. Possible causes include infective (there are features that are
similar to intestinal tuberculosis), immunological (there are suggestions
of impaired cell-mediated immunity, and of autoantibody formation)
and diet (possible causation of diet high in refined carbohydrates). In
contrast to ulcerative colitis, smoking appears to be a risk factor.

H Pathophysiology

Unlike ulcerative colitis, which is confined to the colon, CD can affect
any part of the gastrointestinal tract. The disease is characteristically
patchy in nature with normal segments of bowel between ‘skip lesions’

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
© Cambridge University Press 2009.
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of disease. Macroscopically there is aphthous ulceration which pro-
gresses to deep fissuring ulcers. This leads to a cobblestone appear-
ance and tight strictures or fistulae may develop. Microscopically there
is chronic inflammation of all layers of the bowel wall, with ulceration,
micro-abscesses and non-caseating granulomas.

B Symptoms and signs

The presentation of CD can vary depending on the areas affected. The
most common presenting features are diarrhoea, weight loss, abdom-
inal pain and fever. There may be steatorrhoea if the small bowel is
affected, or rectal bleeding in those with Crohn’s colitis. Perineal Crohn’s
can lead to multiple perianal abscesses and fistula formation. If stric-
tures develop, the patient may present with bowel obstruction and may
have features of malabsorption. Perforation of the bowel may occur, but
this tends to be contained locally; free perforation is rare. Abscesses may
form adjacent to the bowel and may discharge through fistulae to the
skin, other bowel segments, bladder and vagina. Patients with Crohn’s
colitis are at risk of developing toxic megacolon, but this is less than is
seen in ulcerative colitis (UC).

Other organs may be affected — eyes: conjunctivitis, uveitis, epi-
scleritis; joints: arthritis/arthropathy; skin - rashes: erythema nodosum
and pyoderma gangrenosum; blood: autoimmune haemolytic anaemia;
liver — primary sclerosing cholangitis.

H Important differentials

Ileocaecal CD may present with right iliac fossa pain, tenderness and
fever, and should be differentiated from appendicitis. A history of an
‘irritable appendix’ or a family history of inflammatory bowel disease
should raise the suspicion of CD; however, if indicated, the patient may
need to be taken to theatre to exclude appendicitis. Colonic CD may be
very difficult to differentiate from UC, but it is important to do so as to
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undertake restorative proctocolectomy in a patient with CD inevitably
leads to failure of the ileal pouch.

H Investigation

Blood tests may reveal raised inflammatory markers (CRP, ESR) in active
disease. Iron, folate and vitamin B, deficiencies are common and are
a cause of anaemia. Microscopy and culture of stool specimens are
required to exclude infective causes of diarrhoea.

Endoscopy allows visualization of the colon and upper GI tract and
can be used to assess the extent of colonic disease as well as allowing
biopsies to help differentiate from UC. Intubation of the terminal ileum
allows visualization of the small-bowel and biopsy to diagnose small-
bowel CD. Small-bowel follow through or video capsule endoscopy may
allow further assessment of small bowel affected.

Barium studies can be used to visualize the whole of the GI tract
and may show strictures, fistulae, ulcers (aphthoid, linear, collar-stud or
rosethorn), cobblestoning and inflammatory pseudopolyps.

H Treatment

The medical management of Crohn’s disease aims to maintain the dis-
ease in a quiescent state. This is done through the administration of
corticosteroids for small-bowel disease or 5-aminosalicylic acid (5-ASA,
Pentasa) or sulphasalazine for ileocolic and colonic disease. Azathio-
prine or 6-mercaptopurine may be used concurrently to reduce the dose
of steroids required. Topical steroids may be beneficial in anorectal dis-
ease. In severe attacks of Crohn’s disease dietary supplements or fotal
parenteral nutrition (TPN) may be required to provide nutritional sup-
port. Monoclonal antibodies (Infliximab) may be used to treat and pre-
vent exacerbations.

Up to 80 % of patients with Crohn’s disease will require at least one
operation during the course of their disease. The aim of surgery is to
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be as conservative as possible in order to ensure maximal bowel length
and prevent short-bowel syndrome (<1 m of functioning small bowel).
Strictures require either resection or a strictureplasty (Figure 91); ileo-
caecal disease requires an ileocolic resection; Crohn’s colitis requires
colectomy and ileorectal anastomosis, or if the rectum is involved then
a proctocolectomy and permanent end ileostomy. Unlike patients with
UC, those with Crohn’s disease can not have an ileoanal pouch. Perianal
disease may be treated by laying open of fistulous tracts or passing a
seton (thread) through the tract to facilitate drainage of any sepsis. More
severe, intractable disease may require the creation of a colostomy or
ileostomy in order to control recurrent episodes of sepsis.

Many patients with Crohn'’s disease require multiple operations, with
the re-operation rate being 40 % by 10 years post-surgery. Some patients
may;, as a result of multiple resections, have too little small bowel to facil-
itate sufficient absorption of dietary intake. In these circumstances TPN
may be required permanently, and the patient will have to learn how to
administer this themselves at home.



Inflammatory bowel disease: ulcerative
colitis

RICHARD LOVEGROVE AND PARIS TEKKIS

H Introduction

Ulcerative colitis is an inflammatory condition of the large bowel that
typically presents with frequent bloody stools. In acute cases presenta-
tion may be with signs of sepsis, and perforation of the colon may have
occurred or be imminent.

H Incidence

Ten new cases per 100 000 population in developed countries. Less com-
mon in Africa and Asia. Bi-modal age distribution with peak at 20-40 and
alesser peak at 60-80 years of age. Incidence is equal between the sexes.

H Aetiology

The aetiology of ulcerative colitis remains unknown. Possible factors are
genetic, as demonstrated by 15-fold increase in incidence in first-degree
relatives. Other factors include infective organisms, psychosocial well-
being, immunological, or defects in colonic mucus production. Smoking
appears to have a protective effect.

H Pathophysiology

The disease process usually begins in the rectum (proctitis), and spreads
proximally. If the ileocaecal valve is incompetent, the terminal ileum
may also be involved (backwash ileitis). Macroscopically there is diffuse
inflammation with hyperaemia, pus and bleeding. Ulceration may be

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
Purkayastha and Paraskevas Paraskeva. Published by Cambridge University Press.
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evident. In long-standing cases, inflammatory polyps (pseudopolyps)
may occur in large numbers. In severe fulminant (toxic) colitis, a seg-
ment of the colon, most commonly the transverse, becomes acutely
dilated and the wall thins and is at risk of perforation (toxic megacolon).

Microscopically, acute and chronic inflammatory cells invade the
lamina propria and crypts, and there are crypt abscesses. Goblet cell
mucin becomes depleted, and the crypts are present in reduced number
and atrophic. With increased duration of the disease the cells undergo
dysplastic changes and there is an increase in the risk of colorectal can-
cer. At 20 years of disease duration, the risk is approximately 12 %.

H Symptoms and signs

The initial presentation is usually with bloody diarrhoea, or rectal dis-
charge which may be bloody or purulent. If the disease has been present
for some time prior to presentation there may be associated signs of
weight loss and malnourishment. The disease process is chronic and
characterized by relapses and remissions. In the acute setting the patient
will have signs of toxaemia and will be tachycardic, hypotensive and
febrile. On examination there may be evidence of peritonism, but this
may be masked if the patient is on high doses of steroids.

Patients with UC may have extra-intestinal manifestations, such as
arthritis (15 %), spondylitis, skin lesions such as erythema nodosum and
pyoderma gangrenosum, iritis and sclerosing cholangitis, which may
occur in up to 70 % of patients.

H Investigation

Blood tests may reveal anaemia, neutrophilia and raised inflammatory
markers (CRP, ESR). Barium enema demonstrates a loss of haustrations,
mucosal changes and the presence of pseudopolyps. The colon often
appears tubular (lead-pipe appearance). Endoscopy plays an important
role in disease surveillance as it allows for multiple biopsies to be taken
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from different colonic sites, and visualization of the response to treat-
ment. Biopsies are important in differentiating between Crohn’s disease
and ulcerative colitis, and in monitoring dysplastic changes. In the acute
setting a plain abdominal X-ray may demonstrate a dilated colon. If the
colonic diameter is greater than 10 cm (toxic megacolon) surgical inter-
vention is necessary to prevent perforation. An erect chest X-ray or CT
scan of the abdomen may be necessary to exclude the presence of a per-
foration, particularly if clinical signs may be masked by steroids.

H Treatment

The initial treatment is usually medical. Corticosteroids are the most
common first-line treatment, and may be given orally, systemically or
as enemas. Other agents such as 5-aminosalicylic acid (5-ASA) may be
needed in slightly more resistant cases. As a last resort cyclosporine
may be given. In the acute setting, large doses of hydrocortisone intra-
venously may be required, along with careful replacement of fluid losses.
In prolonged attacks, nutritional supplementation may be required par-
enterally.

The surgical treatment of ulcerative colitis consists of removing the
diseased bowel. In the acute setting, a total or subtotal colectomy with
formation of an end ileostomy is the preferred approach. In some cases
(e.g. perforation) it may be necessary to excise the rectum at this time as
well, i.e. proctocolectomy. Patients generally feel much better following
surgery as the cause of their toxaemia has been removed.

In the elective setting, such as for development of severe dysplasia,
cancer, or frequent relapses, a restorative procedure is usually under-
taken. The colon and rectum are excised, and pouch fashioned from
approximately 30 cm of distal ileum. An opening at the apex of the pouch
is made and this is anastomosed onto a short cuff of rectum that is left in
situ. The patient may have a stoma, typically for eight weeks, following
surgery to allow the anastomoses to heal (Figure 92). Patients generally
have a good quality of life, but will find that they will need to empty their
pouch 4-6 times per day.
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H Prognosis

Most patients with UC experience recurrent episodes of acute colitis.
Close surveillance is necessary to monitor for neoplastic changes, par-
ticularly after 10 years of disease duration. Patients undergoing restora-
tive proctocolectomy (pouch procedure) have a good quality of life, but
require regular follow up to monitor their pouch function and surveil-
lance of their pouch.



Inflammatory bowel disease: infective colitis

RICHARD LOVEGROVE AND PARIS TEKKIS

Introduction: infective colitis is an inflammatory condition of the large
bowel caused by the presence of pathogenic organisms, and may be pri-
mary or secondary.

Incidence: the incidence varies widely depending on the causative
organism. The most common type, pseudomembranous colitis, occurs
inup to 1 % of hospitalized patients, and is almost exclusively associated
with antibiotic use.

H Causative organisms

A number of different organisms have been implicated, and these
include:

m Clostridium difficile. This organism is responsible for pseudomem-
branous colitis. It is associated with the use of antibiotics, particu-
larly the macrolides. Clinically a patient who may have been steadily
improving suddenly deteriorates, with tachycardia and signs of hypo-
volaemia. There is profuse diarrhoea which is characteristically green
in colour. Blood tests show a rising white count and inflammatory
markers. If dehydration is severe then renal function may become
compromised. The inflammatory process causes a fibrinous pseu-
domembrane to develop over the colonic mucosa. Treatment is with
oral metronidazole or vancomycin. Parenteral antibiotics are not
effective. If treatment is delayed toxic megacolon and/or perforation
may occur. Mortality is reported to be as high as 30 %.

m Entamoeba histolytica. This protozoal infection is most commonly
seen in tropical and subtropical regions. The organism resides on

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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the colonic mucosa as a commensal, and as such is normally sub-
clinical. The protozoa produce cysts which are passed with the stool.
These are hardy, and can survive in the external environment; trans-
mission is therefore faecal-oral. Under certain conditions, Entamoeba
can become pathogenic. At this time the protozoa invade the mucosa
and produce an amoebic colitis with ulceration and bleeding. Mild
diarrhoea is common, but may become profuse in more severe cases.
The infection may be complicated by colonic perforation or haemato-
genous spread of the protozoa to the liver where it causes abscesses.
Treatment is with metronidazole and intravenous fluids if diarrhoea
is severe.

m Cytomegalovirus (CMV). This virus belongs to the herpes family and
is extremely common in the community, with 40-100 % of the pop-
ulation demonstrating prior exposure. CMV is excreted in a number
of body fluids and is transmitted by close personal contact. In the
immunocompetent CMV rarely causes clinical conditions, although
a number of cases of CMV have been reported. CMV infection is
most commonly seen in the immunocompromised (e.g. HIV, pro-
longed steroid use, post-chemotherapy or immunosuppression fol-
lowing organ transplantation). CMV infection of the colon causes
inflammation which may mimic ischaemia histologically. Treatment
is with antiviral agents such as ganciclovir. CMV colitis has a high mor-
tality rate, being 56 % in the immunocompromised and up to 22 % in
the immunocompetent.

m Other organisms such as E. coli, Campylobacter, Yersinia enterocoli-
tica, Salmonella, Shigella and amoeba.

Common presentations include abdominal pain, diarrhoea (with
or without the passage of blood), dehydration and sepsis. History of
travel, antibiotic use and immunocompromise, and contact with others
recently diagnosed with infective colitis is key to the correct diagnosis.
Also it is important to remember that patients with known inflamma-
tory bowel disease (IBD) may also contract infective colitis as well on
top of their IBD.



Inflammatory bowel disease: infective colitis m

H Management

Early diagnosis of the pathogen is key from stool samples. However, his-
tory and thorough examination are imperative for the likely source, and
to determine the severity of the presentation. Full blood count, renal
function, clotting and group and save should be sent, and an erect chest
and abdominal radiograph performed. A contrast-enhanced CT scan
may be performed to rule out the diagnosis of ischaemic colitis and radi-
ologically evaluate the colon.

For acutely unwell patients, aggressive resuscitation, analgesia and
antibiotics (sensitive to the pathogen) are the mainstay of treatment.
Large amounts of bloody diarrhoea may also necessitate blood transfu-
sions. Severe infective colitis may lead to toxic megacolon, perforation
or severe haemorrhage that warrants surgery. Patients should be opti-
mized and often are so unwell and septic that intensive care therapy may
be needed postoperatively.

In severe cases of total colitis, or if the colon has perforated and the
remaining colon is severely oedematous, a subtotal colectomy may be
performed (with or without an ileorectal anastomosis and a defunction-
ing ileostomy).

Patients that are stable, and where the causative organism has been
identified, should be treated with the appropriate antimicrobial. For
common pathogens these are:

C. difficile - treat with oral vancomycin or metronidazole
E. coli - typing and sensitivity is imperative to provide specific treat-
ment

Salmonella - treat with ciprofloxacin

Shigella - treat with ciprofloxacin

Campylobacter - treat with ciprofloxacin

Yersinia - treat with ceftriaxone (severe cases)

Giardia - treat with metronidazole, furazolidone, albendazole

Entamoeba histolytica - treat with metronidazole.

It is important to remember that although the above antibiotics may be
used to treat the named organisms, it is vital to communicate with the



m Surgical disease

on-site microbiology department with regards to their therapy of choice
for specific treatments.

Contact tracing is important and advice should be sought from the
local public health department about which strains are reportable and
what protocols should be followed during an outbreak.



Inflammatory bowel disease: non-infective
colitis

OMER AZIZ AND PARASKEVAS PARASKEVA

Introduction: non-infective colitis encompasses those causes of colitis
not due to pathogenic organisms. Ulcerative colitis and Crohn’s colitis
are considered under their relevant sections.

Aetiology and pathology: the different types of non-infective colitis
will be considered below, together with their pathological features and
treatment.

H Ischaemic colitis

This is the most common form of colonic ischaemia, and presents
mainly in the elderly. The classical presentation is with cramping
abdominal pain followed by rectal bleeding. The bleeding is normally
dark red in colour, and the attacks often settle spontaneously after a
few hours. The most commonly affected area of the colon is the splenic
flexure. It is in this region that the ‘watershed’ between the superior
mesenteric and inferior mesenteric arteries exists. The marginal artery
of Drummond acts as a conduit between these vessels, but may be
absent or underdeveloped in 5 % of the population.

A number of precipitant causes exist, but the net effect is the same:
decreased blood flow to the affected area. Atherosclerosis of the mesen-
teric vessels, low cardiac output states (including cardiopulmonary
bypass), vasculitis and sickle cell are all common precipitants. Recurrent
self-resolving attacks predispose to structuring of the affected bowel,
which may necessitate resection. In the acute phase if the patient
becomes shocked or develops signs of peritonism then an emergency
colectomy may become necessary. If an underlying cause is identified,

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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then this should be treated as this may prevent or reduce the incidence
of future attacks.

B Microscopic colitis

This consists of two distinct types of colitis: collagenous and lympho-
cytic. In collagenous colitis there is an increased thickness of the sub-
epithelial collagen and increased numbers of lymphocytes. Lymphocytic
colitis is used to describe a colitis in which there is inflammation within
the lamina propria without other histological changes. Clinically, micro-
scopic colitis presents as chronic diarrhoea, and has an incidence of
6 per 100000 population. Diagnosis is made on biopsies taken at the
time of sigmoidoscopy or colonoscopy. Treatment is with oral budes-
onide and bismuth subsalicylate for collagenous colitis. There have been
no controlled trials for the treatment of lymphocytic colitis. The colitis
has a varying course with episodes of spontaneous remission and later
relapses. Treatment: both may respond to reducing fat, caffeine and lac-
tose in the diet, as well as 5-ASA and steroid therapy. Symptomatic diar-
rhoea may be treated with loperamide.

H Indeterminate colitis

This is a chronic inflammatory condition of the colon which histologi-
cally has features of both ulcerative colitis and Crohn’s colitis, and can-
not be readily distinguished from either. Patients are given a diagno-
sis of indeterminate colitis in 10-15 % of cases of inflammatory colitis.
Some patients may have features that are more favourable of diagnosis
of Crohn’s or UC, but nonetheless the diagnosis is not clear cut.

Treatment is as for UC and Crohn’s disease and patients may need to
undergo a colectomy in severe cases. Patients with indeterminate colitis
may be considered for an ileal pouch, but will normally require a staged
procedure with the colectomy specimen being analysed first to try and
improve diagnostic accuracy.
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Ml Radiation colitis and proctitis

Here, inflammation and damage to the rectum, sigmoid, and left colon
ensues following exposure to X-rays or other ionizing radiation as a part
of radiotherapy for prostate, colonic and cervical cancer. Presentation
may be acute or chronic:

Acute radiation proctitis occurs in the few weeks after completion of
radiotherapy and is due to direct damage of the colonic epithelium.
Presenting symptoms include diarrhoea, urgency, rectal pain and
tenesmus. This is usually self-limiting, resolving after 2-3 months.
Steroid enemas may help.

Chronic radiation proctitis presents anywhere from months to years
following radiotherapy and is due to damage to the blood vessels
which supply the colon. Symptoms include rectal bleeding, diar-
rhoea, pain on defaecation and rectal strictures/stenosis. Fistulae may
also develop. The colon is therefore deprived of oxygen and neces-
sary nutrients. Symptoms such as diarrhoea and painful defaecation.
Treatment consists of oral opiate analgesia, stool softeners and forma-
lin injections. Patients may require surgery for strictures of fistulae.



Colorectal disease: colorectal cancer

JAMES KINROSS AND PAUL ZIPRIN

H Incidence

Second commonest cause of cancer deaths in both sexes after lung.
30000 new cases per year in the UK. Increasing incidence with age,
>75 yrs = 300/100000. Increasing incidence in UK. Colon M = E
rectal M > E More common in developed countries. Incidence increas-
ing in less-developed nations.

H Actiology

1. Family history: if one first-degree relative, the risk is increased more

than two-fold. Two first-degree relatives or one first-degree relative
diagnosed < 45 yrs indicates a lifetime risk of death from colorec-
tal cancer of 1 in 6, or 1 in 10, respectively. 5% of colorectal-cancer
patients have a genetic syndrome. Familial adenomatous polypo-
sis (FAP) is an autosomal dominant mutation of the APC gene and
presents with multiple colonic polyps. Hereditary non-polyposis coli
(HNPCC) and Gardner’s syndrome are also responsible.

. Inflammatory bowel disease: ulcerative colitis for over 10 years gives

an eight-fold age-related risk.

. Lifestyle — increased risk with: obesity; smoking; diet — high in pro-

cessed meats, low in vegetables and fibre, alcohol; reduced exer-
cise; bile salts. Reduced risk with: folic acid, Ca?*, selenium, NSAIDs
(including aspirin), HRT.

Hospital Surgery: Foundations in Surgical Practice, ed. Omer Aziz, Sanjay
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H Pathogenesis

Two-thirds of cancers develop in the colon, the rest in the rectum.
Adenomatous polyps have malignant potential via adenoma-carcinoma
sequence: have tubular (70 %), villous (10 %), tubulovillous (20 %) mor-
phology. Left-sided cancers tend to be annular, stenosing and more
likely to obstruct. Right-sided cancers are sessile and cause occult bleed-
ing. 3% of tumours synchronous, 5-10 % metanchronous. Majority are
adenocarcinomas. Others: carcinoid, lymphoma, sarcoma. Cancers are
graded as well, moderately or poorly differentiated.

H Symptoms and signs

Classically right-sided lesions present with occult bleeding, weight loss
and a RIF mass. Left-sided lesions present with altered bowel habit,
pr bleeding or abdominal pain (obstruction/perforation). At presenta-
tion, 20 % of patients are acutely obstructed (small-bowel obstruction if
ileocaecal valve involved) and 25 % have liver metastases. Also, mucus
pr (rectal tumours), weight loss, loss of appetite, lethargy (anaemia),
tenesmus/frequency, faecal incontinence, signs/symptoms of spread —
hepatomegaly, jaundice, sacral/pelvic pain, sciatica.

H Investigations

The aim is diagnosis, detection of complications, staging and grad-
ing. Always perform a rectal examination. Bloods: FBC for microcytic
anaemia, U&E, Ca?t, amylase, clotting and LFTs for liver metas-
tases, G&S, CEA and CA19-9. CXR: for lung metastases and preopera-
tive assessment. AXR: if possibly obstructed. Rigid sigmoidoscopy, and
biopsy if non-acute. Flexible sigmoidoscopy (visible to 60 cm, detects
70 % of tumours) and colonoscopy are the gold standard (detects 90 %
of adenomas and can snare/biopsy samples). CT colonography (vir-
tual colonoscopy) if colonoscopy contraindicated. MR colonography
is also now possible and emerging as a diagnostic test with good
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predictive indices. Double contrast barium enema may show ‘apple
core’ lesion. Patient should have a thorax/abdomen/pelvis/staging CT
scan. USS liver: can look for metastases. Contrast-enhanced CT of the
abdomen/pelvis most appropriate in acute presentation, Gastrografin
enema also useful. Rectal cancers: MRI or rectal endosonography scan
to determine precise location and penetrance to clarify type of surgery
and need for adjuvant therapy. MRI is also more useful here for assess-
ment of mesorectal nodes and spread.

H Treatment

All patients should be seen and diagnosed within two weeks of referral
by a GP, and managed in a multidisciplinary team (MDT) setting.

Endoscopic resection may be possible for very early cancers and
T1 lesions: endoscopic mucosal resections (EMR) and TEMS (transanal
endoscopic microsurgery).

Surgical: 80 % of cases amenable to surgery. Arrange stoma nurse
review and ensure patient marked if required. Offer psychosocial sup-
port. All patients should have DVT prophylaxis (tinzaparin + TEDS)
and antibiotic prophylaxis on induction. Latest evidence suggests that
there is a limited benefit from bowel preparation (e.g. Kleen prep), but
most surgeons request this for technical reasons, particularly for left-
sided lesions if no contraindications (e.g. absolute obstruction, allergy).
Ensure patient has iv access and fluids especially if elderly. If obstructed,
keep NBM, aggressively fluid resuscitate (‘drip and suck’) before the-
atre. Ensure all films and endoscopy reports are available for surgery and
patient has been crossmatched (2—4 units).

Laponoscopic: there is now good evidence that these procedures can
be safely performed laparoscopically. The aim is curative surgery. Type
of surgery dependent on location and extent of tumour in relation to
blood supply and hence the draining lymph nodes.

Recurrence predicted by (1) Extent of tumour, (2) LN status (3) Cir-
cumferential resection margin (CRM) in rectal cancers.
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Complications: anastomotic leak in 4-8 % of all cases (up to 15% in
rectal). Mortality from leak 6-40 %.

Emergency: patients with metastases may be stented first and then
considered for palliative resection if necessary. Left-sided tumors:
laparotomy +/- lavage, primary excision and anastomosis or defunc-
tioning stoma (e.g. Hartmann’s).

Treatment of metastases: 8 % of patients are potential candidates for
liver resection. Options include surgical excision, radiofrequency abla-
tion (RFA), embolization, cryotherapy, microwave therapy, laser ablation
and local chemotherapy.

Chemotherapy is given as an adjuvant to surgery to Dukes’ Stage C
(or even aggressive Dukes’ B cancers subsequent to MDT discussion):
5-FU/leucovorin (MOSAIC trial). Chemotherapy for metastatic colon
cancer: irinotecan (CPT11) + 5-FU/leucovorin iv weekly for 4-6 weeks.
Suitable patients should be entered into ongoing clinical trials. No ben-
efit for Dukes’ A; Dukes’ B controversial and should be discussed for
potentially aggressive tumours, e.g. with neurovascular invasion. Adju-
vant radiotherapy can be used to treat rectal cancer preoperatively or
postoperatively; usually given as a short course immediately preop-
eratively, but longer course in selective tumours to shrink size and
facilitate curative resection. It halves the risk of local recurrence and
improves five-year survival rates. The role of adjuvant radiation therapy
for patients with colon cancer (above the peritoneal reflection) is not
well defined.

Palliative therapy: Macmillan nursing team input is vital. Chemo/
radiotherapy. Stenting: adverse effects are a 1 % mortality rate, 10 % stent
migration and 10 % stent re-obstruction. Surgery: laparoscopic or open
defunctioning stoma.

Future therapies: monoclonal antibodies e.g. cetuximab (erbitux),
target EGF (epidermal growth factor); await COIN trial results. Beva-
cizumab (Avastin) is also used with chemotherapy to target VEGF (vas-
cular endothelial growth factor); awaiting NICE review. Also antibody
directed prodrug therapy (ADEPT) trial in early stage.
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Prognosis: 40-50 % of patients develop liver metastases within three
years of primary surgery. 20 % postoperative one month mortality rate if
obstructed at presentation. Local recurrence after surgery for rectal can-
cer varies from less than 10 % to over 40 %.

Dukes’ stage Frequency at five-year
(modified) Definition diagnosis (%) survival (%)
A Confined to muscularis propria 1 85

B Penetrating muscularis propria 35 65
C Nodal metastases 26 40
D Distant metastases 29 3




Colorectal disease: colonic diverticular
disease

JAMES KINROSS AND PAUL ZIPRIN

Introduction: Diverticular disease is one of the commonest surgical
conditions affecting the Western World, and the burden of this disease is
therefore increasing with the rising numbers in the elderly population.
In most patients it remains asymptomatic but its potential complica-
tions have a high morbidity and mortality rate.

H Definition and classification

A false pulsion diverticulum. Large bowel mucosa is forced through the
muscularis propria where it is pierced by the vasa recta (Figure 93).
Diverticulosis implies asymptomatic disease whereas diverticulitis is
symptomatic. Diverticular disease can be classified as acute or chronic
and complicated or uncomplicated.

H Incidence

Diverticulosis affects about 50 % of 60-year-olds. Increased incidence
with age. F > M. It is predominantly a disease of the western World,
probably related to dietary factors (but low incidence in western vege-
tarians).

H Aetiology

This is predominantly an acquired disease. Commonest in the sig-
moid colon. Its principle causes are thought to be a raised intraluminal
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pressure secondary to a poor diet causing bulky stools and colonic seg-
mentation: tonic and rhythmic contractions result in non-propulsive
contractions, producing isolated segments with high intraluminal pres-
sure. A prolonged colonic transit time is also responsible.

H Pathology

Macro: usually multiple and most frequent in sigmoid colon, right-sided
diverticula are rare, and are usually seen in young Asian populations.
Often associated with colonic structural changes e.g. elastosis of taenia
coli, muscular hypertrophy, mucosal folding. Diverticula can cause (1)
Fistulae: to bladder/vagina/small bowel/skin. (2) Perforation: 4/100 000
people with diverticular disease; 2000 cases/year. Most common at first
presentation. (3) Abscess formation: pericolic or peritonitis. (4) Bleeding:
it is the commonest cause of lower GI bleeds. (5) Obstruction: paralytic
ileus/strictures (a chronic sequelae). Saint’s triad: diverticular disease
associated with cholelithiasis and hiatus hernia.
Micro: histologically may show inflammation of mucosa.

H Symptoms and signs

Spectrum of disease, only 20-30 % symptomatic: (1) Pain: abdominal
findings reflect the severity and localization of disease. Patients com-
plain of cramping abdominal pain and bloating in diverticulosis, but
localized LIF pain in diverticulitis, may be peritonitic with severe dif-
fuse guarding +/-rebound tenderness if perforated. (2) Change in bowel
habit, usually diarrhoea but may have intermittent constipation. (3)
Fever, may be high +/- rigors if abscess or perforation. (4) Nausea and
vomiting, loss of appetite if diverticulitis. (5) Palpable inflammatory
mass or abscess. (6) pr bleed, can be torrential. (7) Signs of large-bowel
obstruction. (8) Fistulae: pneumaturia, faecaluria if colovesical, faecal
discharge from vagina if colovaginal, diarrhoea if ileocolic.
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H Investigation

Blood tests: expect raised WCC and inflammatory markers, check
Hb if bleeding. U&E, amylase, G&S. Erect CXR: to rule out per-
foration/preoperative assessment. AXR: to rule out paralytic
ileus/obstruction. Gastrografin enema if acute uncomplicated diver-
ticulitis. CT scan: preferred if complicated. Look for pericolic disease,
including intraperitoneal inflammation, perforation and abscess for-
mation. Once acute attack settled, a colonoscopy (gold standard), CT
colonography or double contrast barium enema (if colonoscopy con-
traindicated) is performed 6-8 weeks later as an outpatient to confirm
diagnosis and exclude malignancy.

Hinchey classification of diverticular abscesses

Stage | Diverticulitis associated with pericolic abscess
Stage Il Distant abscess (retroperitoneal or pelvic)
Stage Il Purulent peritonitis

Stage IV Faecal peritonitis

H Treatment

Aims: relief of symptoms and prevention of complications.

Conservative: uncomplicated diverticulosis. High fibre diet
(roughage, vegetables), bulk-forming laxative (e.g. Fybogel), ad-
equate oral hydration, exercise. Advice leaflets. Antimuscarinic and
antispasmodic agents e.g. hyoscine butylbromide (Buscopan). Advise
about potential complications.

Medical: uncomplicated diverticulitis. Supportive therapy: bowel rest,
NBM,, iv fluids, analgesia and antibiotic cover (cefuroxime 1.5 g iv tds +
metronidazole 500 mg iv tds or augmentin 1.2 g iv tds for Enterococci
cover), followed by conservative measures as tolerated. Usually settles
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in 48 to 72 hours. An USS or CT-guided drainage for a Hinchey I and II
abscess if possible. Dietary fibre supplementation also found to be ben-
eficial. Conservative treatment results in resolution of symptoms in 70—
100 % of patients. Asacol (mesalazine) may increase time to subsequent
presentation.

Surgical: indications (1) Failure of medical therapy. (2) Recur-
rent diverticulitis (>2 attacks >40 yrs, 1 attack <40 yrs if hospital-
ized or immunocompromised patient). (3) Complicated diverticulitis.
(4) Severe bleeding. In uncomplicated disease, bowel preparation is
required so the patient must have iv access and fluids if elderly. Ensure
DVT prophylaxis and prescribe antibiotics as above. Ensure that the
patient is crossmatched for two units preoperatively. For sigmoid diver-
ticulosis the operation is a sigmoid colectomy, or anterior resection with
the distal anastomosis on healthy upper rectum to prevent recurrence.
Most elective surgery can be done laparoscopically. Diverticulitis with
free perforation is a 