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Geriatric Emergency Medicine

Consulting Editor

Anybody who has worked in emergency medicine for more than a few
years has undoubtedly noticed a changing patient population: emergency
department (ED) patients are getting older. The elderly represent the fastest
growing segment of the U.S. population, and it is clearly reflected in the
patients presenting to the nation�s EDs and hospitals. The elderly currently
constitute [15% of all ED patients, 40% of all ambulance arrivals to the
ED, and almost 50% of all intensive care unit admissions. These patients
tend to have greater comorbidities, they have more complicated workups,
they utilize more laboratory and radiologic services, and they have longer
lengths of stay in the ED and in the hospital than younger patients. Des-
pite these more extensive workups, the rate of misdiagnoses, delayed diag-
noses, and ED ‘‘bouncebacks’’ among discharged elderly patients is higher.
The resulting morbidity and mortality in this patient group is also much
higher than in younger patients with similar chief complaints. So why the
problem?

The medical community is now starting to understand the significant
changes that occur with aging that produce altered disease conditions and
presentations in elderly patients. Alterations in physiologic processes, for ex-
ample, predispose elderly patients to infection, drug toxicity, dehydration,
and fractures. The elderly are also well known to present with atypical pre-
sentations of common disease, including myocardial infarction, pneu-
monia, urinary tract infection, appendicitis, and shock. There are also
certain diseases that are almost exclusive to elderly patients, including tem-
poral arteritis, aortic dissection, and dementia. Much like pediatric patients,
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xiv FOREWORD
elderly patients should be thought of as a completely separate patient
population with ‘‘their own’’ physiology, ‘‘their own’’ diseases, and ‘‘their
own’’ presentations.

In this issue of Emergency Medicine Clinics, Guest Editors Drs. Kahn,
Magauran, and Olshaker have assembled an outstanding group of physi-
cians to educate and update us on the challenging topic of geriatric emer-
gency medicine. The editors and authors have addressed physiologic
changes, high-risk conditions, and atypical presentations associated with el-
derly patients in the ED. This issue represents an important contribution to
education, and is certain to improve the care of our patients in the ED.
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The percentage of the United States population that is 65 years and
over will rise from the current 12% to 21% by 2050. Currently the elderly
comprise 15% of all emergency department visits in the United States, so
we can expect there will be an even greater increase in the proportion of
emergency department patients who are elderly. Elderly emergency depart-
ment patients have a high acuity level, often without the typical presenta-
tion of serious illness. In this edition, we attempt to provide the emergency
physician with a framework for the resuscitation, evaluation, management,
and disposition of the elderly patient in the emergency department. We
focus on the unique pathophysiology of geriatric patients that makes them
susceptible to serious disease without the usual outward manifestations we
expect to see. We have tried to present the special needs of this vulnerable
patient population so that as practitioners of Emergency Medicine we can
care for the elderly patient as effectively, efficiently, and humanely as
possible.

We wish to thank all of the authors who so meticulously researched and
wrote the various articles in this edition of Emergency Medicine Clinics of
North America. We also wish to thank our families for their support in
the hours needed to revise and assemble this issue. We would like to thank
Karen Sorensen and the staff at Elsevier for their support and patience.
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Most of all, we wish to thank those of you who read this edition; we sin-
cerely hope you find it useful in your practice.
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In the 2002 National Hospital Ambulatory Medical Care Survey
(NHACMS) [1], emergency department (ED) use by patients over the age
of 64 years accounted for 15% of the 110.2 million patient visits. Patients
over the age of 64 years presently account for 12% of the population.
The demographics of the United States are changing, and projections
show a substantial increase in the number and percentage of the population
that is older than 64 years of age by the year 2050. This will have tremen-
dous impact on the use of all healthcare resources by this population. People
over 64 years of age presenting to the ED are at high risk for having signif-
icant medical and surgical illnesses. To better understand future ED use, it is
valuable to analyze the current ED use rates of this population. This article
reviews ED use by demographics, causes of death, principal reason for ED
visits, number of ED visits per person per year, prescription drugs used, and
recent trends in ED visits.

Demographics

According to the U.S. Census Bureau, the number of people 65 years of
age and older in the United States on July 1, 2004 totaled 36.3 million. This
age group accounts for 12% of the total population. This is an increase of
1% over 2003, when 351,000 people moved into this age group. The number
of people 85 years of age and older in the United States on July 1, 2004 to-
taled 4.9 million. By the year 2050, the projected population of people over
65 years of age will be 86.7 million, comprising 21% of the total population.
This represents a 147% increase in the population 65 years of age and older
between 2000 and 2050, whereas in comparison the under 65 years of age
population is projected to increase between 2000 and 2050 by only 49%.

* Corresponding author.
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244 KAHN & MAGAURAN
The oldest old, those 85 years of age and older, will increase by 388%, and
the population aged 65 to 84 years of age will increase by 114% [2]. As of
August 1, 2004, there were an estimated 64,658 centenarians in the United
States [3].

With regard to race and sex within the population over 64 years of age,
women predominate over men and live longer, to represent an increasing
percentage in each age subgroup (Table 1) [4]. The racial disparity is striking
in this population. Caucasians far outnumber all other racial groups almost
10:1 (Table 2) [5]. Broken down by gender, Caucasian men represent 94% of
all men over 64 years of age, whereas African American and Hispanic men
represent the remaining 6% with a slight predominance for African Amer-
ican men. Caucasian women represent 91% of all women over 64 years of
age. African American women, however, outnumber Hispanic women by
a 2:1 ratio or 6% to 3%. Life expectancy projections at birth and at ages
over 64 years of age indicate that Caucasian men and women live slightly
longer than African American men and women (Table 3) [6,7].

Cause of death

Based on death certificates and ICD-10 codes, the five leading causes of
death for all persons are (1) diseases of the heart, (2) malignant neoplasms,
(3) cerebrovascular disease, (4) chronic lower respiratory diseases, and
(5) unintentional injuries. These five categories account for 67% of all deaths.
In the population over 64 years of age, four disease categories account for
two thirds of death in the following order: (1) diseases of the heart, (2) ma-
lignant neoplasms, (3) cerebrovascular disease, and (4) chronic lower respi-
ratory diseases (Table 4) [8]. The death rate per 100,000 population for heart
disease is higher in African American men and women than either Cau-
casian or Hispanic men and women (Table 5) [9]. The death rate per
100,000 population from malignant neoplasms is slightly higher for African
American women than Caucasian women, but it is much higher for African
American women than for Hispanic women. In men, African Americans
have a much higher death rate from neoplasms than either Caucasian or
Hispanic men (Table 6) [10].

Across the major racial groups there is an interesting variation among the
top five causes of death for the population over 64 years of age. Interesting to

Table 1

Percentage of population by sex and age subgroup

Age 65–74 75–84 O85

Total 18.3 million 12.6 million 4.4 million

Male 45% 40% 30%

Female 55% 60% 70%

National Center for Health Statistics. Health, United States, 2004. Table 1. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 39–40.
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note is that cardiovascular disease, malignant neoplasm, and cerebrovascular
disease are commonly the first three diagnoses in order, but after that there
are racial differences. Chronic lower respiratory disease is fourth for Cauca-
sians and Hispanics; for African Americans diabetes mellitus is fourth; dia-
betes is third and cerebrovascular disease is fourth for American Indians;
and pneumonia/influenza is fourth for Asian/Pacific Islanders (Table 7) [11].

Principal reason for emergency department visit

Contained within the National Ambulatory Care Hospital survey, data
were collected on the patient’s principal reason for the ED visit. These visits
were coded according to ‘‘A Reason for Visit Classification for Ambulatory
Care’’ (RVC) [12]. The data are not broken down by age, but injuries, gen-
eral symptoms such as pain or fever, abdominal symptoms, and respiratory
symptoms were the major reasons for ED visits overall (Table 8) [13]. Pa-
tients over 64 years of age seen in the ED had a higher percentage of visits
classified as emergent (within 15 minutes) and urgent (15–60 minutes) when
compared with their younger counterparts (Table 9) [14].

Prescription drugs

The population over 64 years of age comprises 12% of the population but
accounts for 41% of all prescription drug expenses [15]. The expenditures

Table 2

Percentage of population by sex, race, and age subgroup

65–74 years % 75–84 years % 85þ years %

Caucasian male 7.3 million 86 4.5 million 94 1.2 million 95

African American male 0.7 million 8 0.1 million 4 0.01 million 1

Hispanic male 0.5 million 6 0.2 million 2 0.05 million 4

Caucasian female 8.7 million 84 6.8 million 88 2.8 million 91

African American female 1.0 million 10 0.6 million 8 0.2 million 6

Hispanic female 0.6 million 6 0.3 million 4 0.1 million 3

National Center for Health Statistics. Health, United States, 2004. Table 1. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 39–40.

Table 3

Life expectancy in years by age, sex, and race

AGE

Race

Sex

Caucasian

Male

Caucasian

Female

African American

Male

African American

Female

65 16.6 19.5 14.6 18.0

75 10.3 12.3 9.5 11.7

National Center for Health Statistics. Health, United States, 2004. Table 27. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 77.
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associated with prescription medicine increased from $13.9 billion in 1992 to
$35.6 billion in 2000 [16]. Seniors are three times as likely to use prescription
drugs as compared with persons under 64 years of age [17]. Adverse reac-
tions to medications can occur for multiple reasons: altered physiology in

Table 4

Leading causes of death, age over 64 years in 2002

Cause of death Deaths Percentage

All causes 1,811,720 100

Diseases of the heart 576,301 32

Malignant neoplasms 391,001 22

Cerebrovascular diseases 143,293 8

Chronic lower respiratory diseases 108,313 6

Influenza and pneumonia 58,826 3

Alzheimer disease 58,289 3

Diabetes mellitus 54,715 3

Nephritis, nephritic syndrome, nephrosis 34,316 2

Unintentional injuries 33,641 2

Septicemia 26,670 1.5

Other 326,355 18

National Center for Health Statistics. Health, United States, 2004. Table 32. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 92–93.

SOURCES: Centers for Disease Control and Prevention, National Center for Health Statis-

tics, National Vital Statistics System: Vital Statistics of the United States, vol II, mortality, part

A, 1980. Washington: Public Health Service 1985: Anderson RN, Smith BL. Deaths: Leading

causes for 2002. National vital statistics reports. Vol 53. Hyattsville. Maryland: National Center

for Health Statistics. 2004.

Table 5

Death rate per 100,000 persons for heart disease by sex, race, and age

Age 65–74 75–84 85þ
Male overall 827 2,110 5,823

Female overall 440 1390 5,283

Caucasian male 808 2,112 5,940

African American male 1,193 2,450 5,126

Hispanic male 658 1,600 4,302

Caucasian female 415 1,368 5,351

African American female 734 1,822 5,111

Hispanic female 346 1,091 4,033

National Center for Health Statistics. Health, United States, 2004. Table 36. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 103–5.

SOURCES: Centers for Disease Control and Prevention, National Center for Health Statis-

tics, National Vital Statistics System; numerator data from annual mortality files; denominator

data from national population estimates for race groups from table 1 and unpublished Hispanic

population estimates for 1985–96 prepared by the Housing and Household Economic Statistics

Division. U.S. Bureau of the Census, additional mortality tables are available at www.cdc.gov/

nchs/datawh/statab/unpubd/mortabs.htm: Kochanek KD, Murphy SL, Anderson RN, Scott C.

Deaths: Final data for 2002. National vital statistics reports. Vol 53 no 5. Hyattsville. Mary-

land: National Center for Health Statistics. 2004.

http://www.cdc.gov/nchs/datawh/statab/unpubd/mortabs.htm
http://www.cdc.gov/nchs/datawh/statab/unpubd/mortabs.htm
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absorbing, metabolizing, and eliminating medications, and memory impair-
ment or vision problems complicating adherence to complex medical regi-
mens [18]. The prescription drugs used by patients in the outpatient
setting (ED and physician offices) are characterized in the attached table
by age (Table 10) [19].

Table 6

Death rate per 100,000 persons for malignant neoplasm by sex, race, and age

Age 65–74 75–84 85þ
Male overall 965 1,711 2,491

Female overall 649 1,047 1,391

Caucasian male 955 1,695 2,487

African American male 1,275 2,223 2,976

Hispanic male 622 1,191 1,869

Caucasian female 650 1,053 1,395

African American female 741 1,123 1,468

Hispanic female 396 692 1,031

National Center for Health Statistics. Health, United States, 2004. Table 38. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 109–12.

SOURCES: Centers for Disease Control and Prevention, National Center for Health Statis-

tics, National Vital Statistics System: Grove RD, Hetzel AM. Vital statistics rates in the United

States. 1940–1960. Washington: U.S. Government Printing Office, 1968: numerator data from

National Vital Statistics System, annual mortality files; denominator data from national popu-

lation estimates of race groups from table 1 and unpublished Hispanic population estimates for

1985–96 prepared by the Housing and Household Economic Statistics Division. U.S. Bureau of

the Census; additional mortality tables are available at www.cdc.gov/nchs/datawh/statab/

unpubd/mortabs.htm; Kochanek KD, Murphy SL, Anderson RN, Scott C. Deaths: Final

data for 2002. National vital statistics reports. Vol 53 no 5. Hyattsville. Maryland: National

Center for Health Statistics. 2004.

Table 7

Top five death rates by race

Caucasian

African

American

American

Indian

Asian/Pacific

Islander Hispanic

1 Heart disease Heart disease Heart disease Heart disease Heart disease

2 Cancer Cancer Cancer Cancer Cancer

3 Stroke Stroke Diabetes Stroke Stroke

4 COPD Diabetes Stroke Pneumonia/

influenza

COPD

5 Pneumonia Pneumonia COPD COPD Pneumonia

Influenza Influenza Influenza

National Center for Health Statistics. Health, United States, 2004. Table 31. Hyattsville,

MD: National Center for Health Statistics; 2004. p. 154–7.

SOURCES: Centers for Disease Control and Prevention, National Center for Health Statis-

tics, National Vital Statistics System; Vital statistics of the United States, vol II, mortality,

part A. 1980. Washington: Public Health Service. 1985: Anderson RN, Smith BL. Deaths:

Leading causes for 2002. National vital statistics reports. Vol 53. Hyattsville. Maryland:

National Center for Health Statistics. 2004.

http://www.cdc.gov/nchs/datawh/statab/unpubd/mortabs.htm
http://www.cdc.gov/nchs/datawh/statab/unpubd/mortabs.htm
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Number and percent distribution of ED visits with corresponding standard errors, by patient’s

principal reason for visit: United States, 2002

Principal reason

for visit and RVC codea

Number

of visits in

thousands

Standard

error in

thousands

Percent

distribution

Standard

error of

percent

All visits 110,155 4,416 100.0 d

Symptom module S001–S999 79,192 3,446 71.9 0.6

General symptoms S001–S099 17,510 851 15.9 0.3

Symptoms referable

to psychologic/

mental disorders S100–S199 2,049 123 1.9 0.1

Symptoms referable

to the nervous system

(excluding sense organs) S200–S259 6,653 314 6.0 0.2

Symptoms referable to the

cardiovascular/

lymphatic system S260–S299 914 85 0.8 0.1

Symptoms referable

to the eyes and ears S300–S399 3,694 240 3.4 0.1

Symptoms referable

to the respiratory

system S400–S499 13,247 825 12.0 0.4

Symptoms referable

to the digestive system S500–S639 14,429 602 13.1 0.3

Symptoms referable

to the genitourinary

system S640–S829 3,785 199 3.4 0.1

Symptoms referable

to the skin, hair,

and nails S830–S899 2,724 171 2.5 0.1

Symptoms referable

to the musculoskeletal

system S900–S999 14,185 709 12.9 0.4

Disease module D001–D999 4,543 267 4.1 0.2

Diagnostic/screening

and preventive module X100–X599 946 123 0.9 0.1

Treatment module T100–T899 2,449 150 2.2 0.1

Injuries and adverse

effects module J001–J999 21,847 907 19.8 0.5

Test results module R100–R700 333 51 0.3 0.0

Administrative module A100–A140 156 31 0.1 0.0

Other U990–U999 690 134 0.6 0.1

Quantity more than zero but less than 0.05

Numbers may not add to totals because of rounding.
a Includes problems and complaints not elsewhere classified entries of ‘‘none’’ blanks, and

illegible entries.

McCaig LF, Burt CW. National Ambulatory Hospital Medical Care Survey: 2002 Emer-

gency Department Summary. Advance data from vital and health statistics; No. 340. Table 5.

Hyattsvile, MD: National Center for Health Statistics; 2004. p. 15.
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Emergency department use

Overall ED visits over the time period from 1992 to 2002 increased 23%
from 89.8 million annual visits to 110.2 million annual visits. Trends in ED
visit rates over the same time period increased from 35.7 visits per 100 per-
sons to 38.9 visits per 100 persons. In persons over 64 years of age, the visit
rate per 100 persons was 49, the highest rate for any age group. The visit rate
ranged from 37 visits per 100 persons for the 65 to 74 years of age group to
61 visits per 100 persons in the 75 years and older group. The most signifi-
cant increases for types of visits by the population over age 64 years was
87% increase for arthropathies, 84% for diabetes mellitus, 45% for stroke,
and by 29% for spinal disorders (Table 10) [20]. ED visits by race measured
by number of visits per 1,000 persons stayed constant over the period 1992
to 2002 (Fig. 1) [21].

Special needs of elderly patients

Elderly patients presenting to the ED have a higher likelihood of signif-
icant pathology than their younger counterparts. Furthermore, the presen-
tation of myocardial infarction, surgical abdomen, and sepsis may be
subtle and easily missed in elderly patients. Resuscitation of elderly patients
and management of acute medical and surgical illnesses in the elderly pop-
ulation are covered elsewhere in this issue. Elderly patients presenting to the
ED often have special needs in addition to the medical complaints for which
they are presenting. People over 65 years of age frequently have multiple
medical problems that may affect their chief complaint. The presentation
of serious medical or surgical illness is often atypical and subtle. Elderly pa-
tients may not be able to express themselves clearly as a result of various
causes, including cognitive impairment, confusion, and dysarthria [22,23].
In fact, the acute medical condition leading to the ED visit may worsen the
patient’s existing cognitive impairment, making communication even more
difficult [24]. It is not unusual for elderly people to not remember why they
were sent to the ED, making reading of ambulance trip sheets, nursing triage
notes, and documents from sending facilities essential. In fact, the routine
use of transfer forms from extended care facilities to the ED has been shown
to improve the care of elderly patients [25].

ED evaluations are usually brief and goal-directed; a more thorough his-
tory and physical is required when evaluating the geriatric patient [24]. More
liberal use of laboratory evaluation and imaging modalities also is required
to avoid missing subtle presentations of serious disease.

Admission to the hospital sometimes is required for observation of el-
derly patients with nonspecific complaints. There has been research on the
development of ED observation units for elderly patients [26].

Managing agitated elderly patients in the ED and as inpatients can be chal-
lenging.Deliriummay complicate the hospitalization of elderly patients and is



Table 9

Urgency of ED visit by

Patient and

visit

characteristics

N

of

th rgentb Semiurgentc Nonurgentd
Unknown/

no triagee

or of percent

All visits 11 .5 1.3 1.4 1.7

Age

Under 15 years 2 .1 1.4 3.4 2.0

15–24 years 1 .9 1.8 1.6 2.0

25–44 years 3 .6 1.6 1.4 1.6

45–64 years 1 .5 1.3 1.1 1.9

65–75 years .9 1.5 0.8 2.0

75 years and over .6 1.2 0.6 1.9

Sex

Female 5 .5 1.4 1.3 1.7

Male 5 .4 1.2 1.5 1.7

Racef

White 8 .5 1.4 1.3 1.7

Black or African

American

2 .1 1.4 2.8 2.3

Other .8 2.5 1.1 5.6

2
5
0

K
A
H
N

&
M
A
G
A
U
R
A
N

category and age

umber

visits in

ousands

Immediacy with which patient should be seen

Total Emergenta Urgentb Semiurgentc Nonurgentd
Unknown/

no triagee Emergenta U

Percent distribution Standard err

0,156 100.0 22.3 34.2 18.5 10.2 14.5 1.7 1

4,077 100.0 16.3 33.5 19.7 15.6 14.9 1.6 2

7,215 100.0 16.6 33.9 20.8 11.6 15.1 2.0 1

2,432 100.0 20.7 34.3 20.1 10.1 14.9 1.8 1

9,943 100.0 24.8 34.4 17.5 8.1 15.2 1.7 1

6,759 100.0 32.4 35.1 19.6 4.1 14.8 2.2 1

9,726 100.0 36.9 34.6 12.1 3.1 13.3 2.2 1

9,594 100.0 22.0 34.9 18.7 9.6 14.7 1.7 1

0,561 100.0 22.6 33.3 18.4 10.8 15.0 1.7 1

1,704 100.0 23.6 34.0 18.3 9.1 15.1 1.8 1

4,861 100.0 17.8 34.5 19.7 14.4 13.6 1.8 2

3,590 100.0 23.2 36.6 16.5 6.1 17.6 2.7 3



Expected source of payment

Private insurance 42,802 100.0 21.6 35.1 18.5 9.7 15.1 1.7 1.6 1.4 1.3 2.0

M 1.8 2.1 1.7 2.5 2.1

M 2.2 1.5 1.5 0.6 2.2

S 2.3 2.1 1.6 1.7 1.7

W 2.9 2.9 2.9 2.0 2.9

N 2.2 4.5 6.9 14.0 6.5

O 4.4 3.4 2.3 2.2 2.4

U 2.4 2.2 3.1 2.0 4.0

ecord or the hospital did not perform triage or the patient was

dea

an Indians or Alaska Natives, and multiple races. All race cat-

ego n may be of any race. Staying with data year 1999, race-specific

est icity and are not strictly comparable with estimates for earlier

yea n what is typically found for self-reported race. See ‘‘Technical

No

cy Department Summary. Advance data from vital and health

sta 4.

2
5
1

T
R
E
N
D
S
IN

G
E
R
IA

T
R
IC

E
M
E
R
G
E
N
C
Y

M
E
D
IC

IN
E

edicaid/SCHIPg 21,751 100.0 18.1 34.8 19.6 13.5 14.0

edicare 16,964 100.0 34.1 34.3 13.9 3.9 13.9

elf-pay 15,935 100.0 20.8 34.9 21.0 11.5 11.7

orker’s

Compensation

2,148 100.0 20.6 33.6 21.4 9.5 14.9

o change *1,155 100.0 8.5 17.7 *20.1 *36.5 17.0

ther 2,551 100.0 22.2 37.6 17.0 10.2 13.0

nknown blank 6,848 100.0 16.9 26.3 20.4 10.9 25.5

Numbers may not add to totals because of rounding.

* Figure does not meet standard of reliability or precision.
a A visit in which the patient should be seen in less than 15 minutes.
b A visit in which the patient should be seen within 15–60 minutes.
c A visit in which the patient should be seen within 61–120 minutes.
d A visit in which the patient should be seen within 121 minutes–24 hours.
e A visit in which there is no mention of an immediacy rating or triage level in the medical r

d on arrival.
f Other race includes visits by Asians, Native Hawaiians or other Pacific Islanders. Americ

ries include visits by persons of Hispanic and not Hispanic origin. Persons of Hispanic origi

imates have been tabulated according to 1997 Standards for Fedaral Data on Race and Ethn

rs. However, the percent of visit records with multiple races indicated is small and lower tha

tes’’ for more details.
g SCHIP is State Children’s Health Insurance Program.

McCaig LF, Burt CW. National Ambulatory Hospital Medical Care Survey: 2002 Emergen

tistics; No. 340. Table 3. Hyattsville, MD: National Center for Health Statistics; 2004. p. 1



Tab

Sele sits by age and sex: United States, 1995–1996 and

200

Age

ther

Female

2001–02 1995–96 2001–02

Age drug per 100 populationb

Dru 439.2 414.7 493.8

per 100 populationd

Tot 1,309.5 1,112.5 1,505.4

Hyp 79.5 24.5 65.3

Hyp

sp

62.3 33.8 75.2

Non 69.4 42.0 64.7

Diu 61.7 60.0 68.4

AC 66.5 43.6 63.4

NSA 47.5 49.0 72.9

Blo 69.9 37.1 56.3

Cal

(h

52.3 60.9 64.9

Beta 54.0 26.8 54.4

Aci 48.2 46.6 56.9

Ant 52.1 27.0 41.5

Thy 12.1 31.0 43.7

Ant 26.2 28.5 48.3

Estr 37.1 47.4

65– drug per 100 populationb

Dru 398.3 394.9 460.8

2
5
2

K
A
H
N

&
M
A
G
A
U
R
A
N

le 10

cted prescription and nonprescription drugs recorded during MD office visits and hospital outpatient vi

1–2002

group and National Drug Code (NDC)

apeutic classa (common reasons for use)

Total Male

1995–96 2001–02 1995–96

65 years and over Visits with at least one

g visitsc 399.4 470.8 378.1

Number of drugs

al number of drugse 1,047.4 1,422.9 956.9

erlipidemia (high cholesterol) 24.7 71.3 25.1

ertension control drugs, not otherwise

ecified (high blood pressure)

29.1 69.8 22.7

narcotic analgesics (pain relief) 44.9 66.7 49.0

retics (high blood pressure, heart disease) 55.2 65.6 48.5

E inhibitors (high blood pressure, heart disease) 42.6 64.7 41.2

IDf (pain relief) 41.8 62.2 31.9

od glucose/sugar regulators (diabetes) 37.5 62.0 38.0

cium channel blockers

igh blood pressure, heart disease)

57.3 59.6 52.2

blockers (high blood pressure, heart disease) 25.5 54.2 23.6

d/peptic disorders (gastrointestinal reflux, ulcers) 42.2 53.3 36.0

iasthmatics/bronchodilators (asthma, breathing) 31.3 45.9 37.1

roid/antithyroid (hyper- and hypothyroidism) 22.2 30.4 10.0

idepressants (depression and related disorders) 23.5 39.0 16.7

ogen/progestins (menopause, hot flashes)

74 years Visits with at least one

g visitsc 362.8 432.5 323.0



Number of drugs per 100 populationd

Total number of drugse 930.5 1,273.1 804.7 1,175.2 1,032.1 1,354.4

B 77.9 38.4 57.5

H 86.5 27.4 69.4

N 63.2 35.9 50.1

N 50.3 50.8 66.4

A 63.8 38.3 60.4

D 43.0 46.3 45.1

C 49.3 51.2 57.0

A 44.2 45.2 56.9

H 58.6 29.3 70.9

B 54.2 26.1 48.0

A 42.9 29.5 42.5

A 25.4 29.6 46.5

V 31.0 17.5 35.3

E 47.5 59.1

A drug per 100 populationb

D 494.3 438.7 527.3

per 100 populationd

T 1,490.8 1,210.4 1,658.7

D 87.1 76.6 92.0

N 77.9 49.4 79.6

H 67.4 39.2 79.6

A 70.2 50.1 66.4

C 56.3 72.7 72.8

N 43.6 46.7 79.5

(continued on next page)
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CE inhibitors (high blood pressure, heart disease) 37.1 62.0 35.6

iuretics (high blood pressure, heart disease) 40.0 44.1 32.3

alcium channel blockers

(high blood pressure, heart disease)

48.9 53.5 46.2

cid/peptic disorders (gastrointestinal reflux, ulcers) 38.7 51.1 30.6
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(high blood pressure)
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strogens/progestins (menopause, hot flashes)
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Number of drugs

otal number of drugse 1,206.8 1,594.2 1,200.9

iuretics (high blood pressure, heart disease) 75.8 90.1 74.5

onnarcotic analgesics (pain relief) 54.4 79.0 62.6
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Table 10 (continued )

Age group and National Drug Code (NDC)

therapeutic class
a
(common reasons for use)

Total Male

1995–96 2001–02 1995–9

Hyperlipidemia (high cholesterol) 21.3 64.5 21.8

Beta blockers (high blood pressure, heart disease) 27.9 58.1 28.3

Blood glucose/sugar regulators (diabetes) 39.8 56.6 46.9

Acid/peptic disorders (gastrointestinal reflux, ulcers) 47.0 55.7 44.7

Antiasthmatics/bronchodilators (asthma, breathing) 31.5 49.7 43.7

Anticoagulants/thrombolytics

(blood thinning, reduce or prevent blood clots)

27.6 46.2 33.8

Antidepressants (depression and related disorders) 24.6 41.4 20.7

Glaucoma (elevated eye pressure) 32.6 40.1 32.6

Category not applicable.

NOTE: Drugs recorded on the patient record form are those prescribed, continued, administered, o

outpatient department visit.

SOURCE: Centers for Disease Control and Prevention, National Center for Health Statistics. Nati

Hospital Ambulatory Medical Care Survey.
a The National Drug Code (NDC) therapeutic class is a general therapeutic or pharmacological cla

Food and Drug Administration (FDA) under the provisions of the Drug Listing Act. See Appendix II

class and table XI.
b Estimated number of drug visits during the 2-year period divided by the sum of population estim
c Drug visits are physician office and hospital outpatient department visits in which at least one pres

patient record form.
d Estimated number of drugs recorded during visits during the 2-year period divided by the sum o
e Up to six prescription and nonprescription drugs may be recorded per visit. See Appendix II, Dr
f NSAID is nonsteroidal anti-inflammatory drug. Aspirin was not included as an NSAID in this an

(NDC) system.
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difficult to prevent andmore difficult to treat [27]. Restraint-free care is highly
desirable, because restraints not only deprive elders of their dignity but also
may be associated with injuries [28–30]. In addition, medications used to con-
trol agitation in elderly patients actually may make them worse [31].

The long list of medications that many geriatric patients are receiving re-
quires the clinician to screen for interactions before adding a medication for
their chief complaint [32,33].

Elderly patients may be nonambulatory for various reasons, including
musculoskeletal and neurologic disorders. They may be confused and fright-
ened of the ED environment. They may have poor bowel and bladder con-
trol. Elderly ED patients require more attention and nursing care and
overall use of ED resources than their younger counterparts [24].

Separate space for elderly patients

The very ED environment may work against the evaluation of the geriat-
ric patient. Geriatric patients may decompensate further when exposed to
the noisy, fast-paced, stressful ED setting, making them less amenable to
thorough, efficient evaluations [34]. Geriatric patients frequently also have
trouble focusing on the acute event (even if they can recall it) that brought
them to the ED and often do not respond well to the rapid, pressured assess-
ments that emergency physicians and nurses in a crowded ED impose on
them. Geriatric patients may have more trouble lying on a hard stretcher
without a pillow for hours than younger patients, and in fact may be
more comfortable in reclining chairs [35]. Increasing elderly patient comfort

Fig. 1. Annual rate of emergency department visits for persons 65 years of age and older by

selected diagnosis groups: United States, 1992 to 2002. Used with permission from McCaig

LF, Burt CW. National Ambulatory Hospital Medical Care Survey: 2002 Emergency Depart-

ment Summary. Advance data from vital and health statistics; No. 340. Hyattsville, MD: Na-

tional Center for Health Statistics; 2004. Fig. 11, p . 8.
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in the ED is not only humane, it may aid in assessment, decrease decompen-
sation, and reduce falls.

Many screening tools have been introduced in recent years to determine
the elder ED patient’s level of functioning, risk for falling, risk for repeat
ED visits, use of alcohol and drugs, mental illness, exposure to elder abuse,
and risk for medication interactions [36–42]. Unfortunately the pressures
of emergency medicine in the twenty-first century make it difficult to obtain
accurate, timely assessment of elder patients, much less screen for at-risk
behaviors. For this reason, some investigators have advocated the develop-
ment of geriatric EDs, with a quieter setting and better resources aimed at
the special needs of the geriatric ED patient [43]. Although this idea may
seem unlikely to succeed, other special units have been implemented success-
fully, including trauma teams for multiple trauma patients, urgent care cen-
ters and fast tracks for people with minor illnesses and injuries, and
pediatric EDs [43]. Because of the population shift with ever-increasing
numbers of geriatric patients in EDs anticipated over the next 20 years,
the concept of geriatric EDs or a designated space within an ED for elderly
patients is worth considering. Emergency physicians with a special interest
in geriatrics or advanced training in geriatrics could staff these units.
In fact, the first fellowship program in Geriatric Emergency Medicine was
launched recently [44]. This may pave the way for the development of
a board-certified subspecialty in Geriatric Emergency Medicine.

Geriatric assessment

To maximize an older person’s chance for independent living, an assess-
ment can be undertaken by a team consisting of the patient’s primary care
physician, a geriatric specialist, a visiting nurse, and a social worker. This
interdisciplinary approach can attempt to identify all medical problems
and formulate a comprehensive plan to improve the person’s quality of
life and level of functioning. This approach uses existing elder services
and optimizes the living environment to enhance the person’s independence
[45,46].

There is a multitude of assessment instruments for elder patients. In de-
termining the person’s level of functioning, there is the Activities of Daily
Living scale (ADLs), which assesses use of toilet, feeding, dressing, groom-
ing, and ambulation [47]. Another way of assessing level of functioning
is with the Instrumental Activities of Daily Living scale (IADLs), which
assesses use of phone, shopping, food preparation, housekeeping, laundry,
transportation, responsibility for medications, and ability to handle finances
[47]. There are screens for hearing loss [48,49], vision [49], and memory
impairment [49], gait disturbance [50], fall-risk, depression [51], substance
abuse, dementia [52], balance [53], and elder abuse and global geriatric
screens [54,55]. Geriatric screening using these instruments is not a practical
task for the emergency physician, and some ED geriatric screen tools have
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been developed [39,56]. ED screening helps the emergency physician deter-
mine who may be suitable for discharge from the ED after treatment of
an acute medical problem. Communication with the primary caregiver
and expedited follow-up are certainly the keys to avoiding admission after
treatment of minor medical conditions in the elderly population. If the emer-
gency physician is not convinced that the elderly patient is returning to
a safe environment and there is no family member present to accept respon-
sibility, then it is reasonable to admit the patient until a more thorough as-
sessment can be performed.

Comprehensive care

Primary care for the geriatric patient can serve as a bridge between the ED
and return to home. Geriatric services, including home visits by nurses and
physicians, can reduce loss of functioning in the geriatric patient and can re-
duce ED visits. Such services have not yet been shown to demonstrate clearly
a decrease in hospitalizations [57]. Comprehensive primary care for geriatric
patients also can facilitate movement between the ED, the inpatient service,
rehabilitation services, home care, and the various levels of long-term care.
The key role of emergency physicians in these services is communication
with primary caregivers when geriatric patients are in the ED, so that appro-
priate disposition and follow-up can be achieved. The emergency physician
should be aware of the services available for geriatric patients in their
community.

Summary

Geriatrics is becoming an increasing portion of the practice of emergency
medicine. Knowledge of the resuscitation, diagnosis, treatment, and dispo-
sition of this challenging group of patients is essential for the emergency
physician of the twenty-first century.
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The increasing proportion of elderly within the population has altered
America’s socioeconomic landscape and gradually transformed the practice
of health care. Compared with the general population, the elderly are more
acutely ill on presentation, consume more emergency department (ED) re-
sources, are admitted more frequently to the hospital, and account for
a greater proportion of intensive care unit admissions [1].

Given the current trends, EDs can anticipate an increase in the presenta-
tion of critically ill, elderly patients. Unfortunately, these patients remain
a challenge to diagnose and to resuscitate. The normal physiologic changes
associated with aging may masquerade a critical illness, and may impact the
effectiveness of resuscitation. In many instances, physicians also must take
into account issues of advance directives and medical futility when formulat-
ing their clinical decisions.

This article outlines the basic science and practical decision making in-
volved in the resuscitation of the elderly patient. It is intended as a guide
to assist in evidence-based, compassionate ED care for the critically ill, ge-
riatric patient.

Epidemiology and outcomes

Elderly individuals who are ill are at high risk for hospitalization and
death. On average, an elderly person has three to four chronic illnesses
and nearly a 20% annual risk of hospitalization [2]. Once admitted, up to
two thirds of elderly patients may be readmitted to the hospital within 6
months [3]. Unfortunately, the majority of elderly die in the hospital setting
[4].

* Corresponding author.

E-mail address: sikka@att.net (R. Sikka).
0733-8627/06/$ - see front matter � 2006 Elsevier Inc. All rights reserved.

doi:10.1016/j.emc.2006.01.001 emed.theclinics.com

mailto:sikka@att.net


262 NARANG & SIKKA
The first step in improving the resuscitation of the elderly in the ED is to
better understand the outcomes and prognosis of resuscitation in this age
group. The literature on the success of in-hospital and out-of-hospital car-
diopulmonary resuscitation (CPR) provides some valuable guidance. The
success of CPR in hospitalized patients has been well studied. Some earlier
studies have demonstrated poor survival rates among hospitalized elderly
patients after CPR, prompting some to question its utility in the geriatric
population [5,6]. Contrary to older studies, more recent studies have re-
ported more favorable results. Most studies have shown a hospital discharge
survival rate ranging from 10% to 29%, and shown age not to be a signifi-
cant determinant of survival [7–16]. The presence of ventricular tachycardia/
ventricular fibrillation (VT/VF) substantially improves these rates, while rel-
atively few patients who demonstrate asystole survive. Duration of CPR as
well as the patient’s prearrest comorbidities also significantly affect survival
to hospital discharge [14]. Follow-up data in many of these studies have
shown that more than half of the patients were alive, and most were living
independently at home without any compromise in daily activities [12,16]. In
general, patients who are highly functional with fewer chronic illnesses, hos-
pitalized for a cardiac etiology, and closely monitored before the arrest are
more likely to benefit from CPR. In these circumstances, CPR can be very
successful, and elderly patients will benefit as much as younger patients [17].

The results of studies examining the effectiveness of out-of-hospital resus-
citation have been conflicting. Survival rates following an out-of-hospital ar-
rest for elderly patients with VF as a presenting rhythm is between 14% and
24% inmost studies [18–23]. It is much lower in patients presenting with asys-
tole or electromechanical dissociation. The wide range can be partially attrib-
uted to differences in study methodologies, down time before CPR, the
availability of advanced cardiac life support in the field, and the training level
of the paramedics. In general, the majority of analyses indicate favorable re-
suscitationoutcomes in the elderly, particularly if the inciting event is a ventric-
ular arrhythmia [17]. In contrast to studies of in-hospital and out-of-hospital
cardiac arrests, there is little data regarding the effectiveness of resuscitation in
nursing home residents. CPR is rarely, if ever, performed in this setting. Most
analyses report poor rates of survival in the majority of patients who receive
CPR [24–26]. However, there is some data to suggest that CPR can be effective
if an arrest is witnessed and the initial rhythm is VT or VF [27,28].

The conclusions of these various studies have shown that age alone does
not appear to be a significant determinant of survival in patients who receive
CPR following cardiac arrest. Instead, those elderly patients with acute car-
diac illnesses with fewer diseases and better baseline functional status have
better resuscitation outcomes. Therefore, determining the potential success
of resuscitation on the basis of age is shortsighted and not evidence-based.
The potential response to CPR in an elderly patient with chronic, debilitat-
ing illnesses is not equivalent to that of an active, vigorous elderly patient
with few comorbidities.
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Pathophysiology

The difficulty in resuscitating elderly patients often can be attributed to
significant pathophysiologic changes associated with aging, particularly
within the cardiovascular system. Over time, there is a progressive decrease
in the number of myocytes as well as an increase in collagen content, connec-
tive tissue, and fat. This results in a decline in ventricular compliance and in
an increase in the incidence of sick sinus syndrome, atrial arrhythmias, and
bundle branch blocks. There is also a substantial hardening of the major
vessels, resulting in elevated systolic blood pressure, increased resistance
to ventricular emptying, and ventricular hypertrophy. These physiologic
changes lead to decreases in maximal heart rate, maximal aerobic capacity,
peak exercise cardiac output, and peak ejection fraction. The elderly often
are unable to compensate for decreased cardiac output by increasing their
heart rate. Instead, they rely on augmenting ventricular filling and stroke
volume to increase cardiac output. As a consequence, minor hypovolemia
may precipitate a significant deterioration in cardiac function [29].

Pulmonary function is also affected by aging. As individuals age, there is
a substantial decrease in the strength of respiratory muscles, chest wall com-
pliance, and rib mobility. This results in a decline in maximum inspiratory
and expiratory force by as much as 50%. Ventilatory responses to hypoxia
and hypercapnia also fall by 50% and 40%, respectively. The respiratory
system’s ability to guard against environmental injury and infection also de-
clines. A decline in T-cell function, mucociliary clearance, swallowing func-
tion, and the cough reflex all predispose the elderly to aspiration, with an
increase in the incidence of respiratory infections and failure. All of these
changes within the respiratory system combine to increase the incidence
and severity of pneumonia, other respiratory infections, and respiratory fail-
ure [29].

Renal function is also not spared from the effects of the aging process.
Along with a decline in glomerular filtration rate (GFR) of approximately
45% by age 80 years, renal tubular function also declines. As a result, assess-
ing renal function and calculating creatinine clearance becomes important
when determining the type and dosage of drugs used in the elderly. In addi-
tion, regulation of volume status becomes more problematic in the elderly.
The ability to conserve sodium and excrete hydrogen ions falls, and there-
fore, the aging kidney is not able to regulate fluid and acid-base balance
as well. Dehydration may become exacerbated because the kidney does
not compensate well for nonrenal losses of sodium and water, which is
thought to be due to a decline in the renin–angiotensin system and decreased
end-organ responsiveness to antidiuretic hormone. Volume overload also
can be a problem due to the decline in GFR and functional impairment
of the diluting segment of the nephron [29].

Other significant changes that occur with aging involve the central ner-
vous system. Components of sensory perception such as visual acuity,
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proprioception, balance, and tactile sensation all decline with age and make
it difficult for patients to adjust to new environments. When placed in this
situation, they are more likely to become confused and depressed, and suffer
a serious fall. Decline in hypothalamic function along with decreased basal
metabolic rates and changes in threshold for peripheral vasoconstriction
and shivering cause a decrease in the ability to generate and conserve
heat. In the postoperative or postinjury period, fever responses may be
blunted as well. Changes in acute pain perception with aging are also
problematic, and can lead to misdiagnosis and undertreatment. Several clin-
ical observations have confirmed this, such as in the incidence of silent myo-
cardial infarction and asymptomatic duodenal ulcer disease in this
population [29].

Management of resuscitation

The elderly undergo many changes that pose challenges for emergency
medicine (EM) physicians in recognizing a critically ill patient and impact
the efficacy of various interventions during all stages of CPR. The initial
steps in basic life support are aimed at establishing an airway and providing
adequate oxygenation and ventilation. Unfortunately, the aging process ren-
ders the management of the geriatric airway slightly different from typical
airway management. In the elderly, mouth opening may be limited by tem-
poromandibular joint disease. Because there is often poor dentition and
teeth can be dislodged into the oropharynx, special care must be taken dur-
ing direct laryngoscopy. Dentures and bridges should be removed, although
ventilation can be more difficult in an edentulous airway because the seal
may be hard to establish in mouth-to-mouth or mouth-to-mask procedures.
There may also a decrease in the range of motion of the cervical spine, es-
pecially at the atlanto-occipital joint, sometimes making positioning of the
head and visualization of the glottis difficult. Forced extension of the neck
can result in atlanto-occipital subluxation and spinal cord injury [30].

Due to these numerous anatomic changes, the emergency physician often
must use alternative strategies and techniques in securing an airway. Intuba-
tion and mechanical ventilation of the elderly often become necessary, due
to respiratory insufficiency and depressed mental status, and should not
be withheld because of the patient’s age. However, intubation should not
be undertaken lightly. The risk of barotrauma and nosocomial pneumonia
increase substantially, and weaning an elderly patient from the ventilator of-
ten becomes very difficult. In patients with respiratory insufficiency from
easily reversible causes, it is reasonable to attempt noninvasive ventilatory
support such as continuous positive airway pressure or bilevel positive air-
way pressure in efforts to avoid intubation. If intubation is necessary, avoid
the small priming dose of nondepolarizing neuromuscular blocker, which is
often administered before succinylcholine in younger patients. In the elderly,
even a small priming dose of nondepolarizing neuromuscular blockers can
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abolish ventilation and airway reflexes completely. Furthermore, doses of
induction agents, including barbiturates, benzodiazepines, and etomidate,
should be reduced between 20% to 40% to minimize cardiac depression
and hypotension in this population. On the other hand, doses of neuromus-
cular blocking agents should not be reduced. A Miller blade can be useful
because it has a smaller flange than a Macintosh and allows easier visuali-
zation of landmarks and passage of the endotracheal tube [1]. It is also im-
portant to consider adjunctive airway devices, such as laryngeal mask
airways and lighted stylets, in elderly patients with difficult airways [30].

The assessment of breathing in the elderly also becomes problematic, as
there are wide arrays of changes in respiratory physiology that occur in this
group. Decreasing baseline arterial oxygen tension with advancing age is
due to an age-related decrease in diffusion capacity and an age-related ven-
tilation–perfusion mismatch. The increased work of breathing along with
frequent underlying nutritional deficiency puts the elderly at increased risk
of respiratory failure. Because both ventilatory and heart rate responses
to both hypoxia and hypercapnia are reduced, diagnosing occult respiratory
insufficiency is very difficult and requires careful and frequent monitoring. A
chest radiograph is important to perform in assessing respiratory distress.
An EKG in the elderly is also critical, as silent myocardial ischemia is com-
mon among acute illnesses. If concern for carbon dioxide retention exists,
a venturi mask is favorable over a nasal cannula because it provides
a more precise method of oxygen delivery and does not vary depending
on whether the patient is primarily mouth or nose breathing. For chronic
obstructive pulmonary disease patients requiring intubation, ventilatory
therapy should avoid respiratory alkalosis, which is a significant hurdle in
attempts at subsequent weaning and extubation. It is generally agreed
that using higher respiratory rates in conjunction with tidal volumes from
6 to 8 mL/kg is more physiologic and reduces the patient’s work of breath-
ing, as well as minimizing peak pressures and chances of barotrauma. Pul-
monary oxygen toxicity is minimized by using the lowest amount of oxygen
necessary to keep the PO2 at least 60 mmHg [1].

After ventilation, the next step is the assessment of the circulation. Al-
though the usual recommendation is to palpate a carotid pulse, this is often
difficult in the elderly, secondary to carotid artery lesions and severe vascu-
lar narrowing. Potential complications include carotid flow occlusion or dis-
ruption of a plaque with subsequent distal embolization. Using the femoral
pulse is a reasonable alternative in this population [30]. It is important to
note that the elderly often do not have enough cardiac reserve to mount
a significant response to stresses such as hypovolemia, sepsis, trauma, acute
coronary ischemia, or respiratory failure. The initial approach to shock after
addressing the airway begins with intravenous access and use of intravenous
resuscitative fluids. Multiple small (250 cc) fluid boluses with repeated reas-
sessment will often prevent significant volume overload and cardiogenic
pulmonary edema. If time permits, using a central venous or pulmonary
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artery catheter will help improve outcome and guide therapy. By measuring
filling pressures, it will be easy to assess whether the patient may need ino-
tropic support to maintain an adequate blood pressure [1].

The predicament for the emergency physician lies in determining which
patients with normal vital signs may still have significant tissue hypoperfu-
sion. Capillary refill and extremity temperature are late signs of shock in the
elderly. A venous lactate level can be helpful, and has shown to be a sensitive
marker for intensive care unit admission and death. Unexplained metabolic
acidosis on an arterial blood gas also suggests lactate production, although
it is not as sensitive. Causes of shock in the elderly are numerous and include
sepsis, dehydration, cardiac failure, and blood loss. A full laboratory
workup is essential, as well as a chest radiograph. It is important to note
that fever may be absent in elderly patients with focal infections, bacteremia,
or sepsis, and hypothermia can occur in the setting of sepsis because of sig-
nificant hypoperfusion. An EKG is mandatory to determine whether acute
coronary ischemia or an arrhythmia is playing a role [1].

Managing shock in the elderly is also problematic for other reasons. Al-
though chest compressions are to be instituted to maintain cardiac output
when the patient does not have evidence of adequate circulation, it may
be even less effective in the elderly who have higher incidence of underlying
valvular dysfunction. It also produces significant injuries in the elderly, in-
cluding those to the ribs, sternum, heart, lungs, great vessels, liver, and up-
per gastrointestinal tract. In patients with osteopenia and dorsal kyphosis,
there have been case reports of chest compression induced thoracolumbar
transvertebral fractures. Several studies have addressed the use of manual
and mechanical compression devices to standardize the force and depth of
compression and minimize injuries and complications [30].

The aging process also may impact the standard dosages of medications
used during resuscitation. The changes in body composition during aging re-
sults in an increase in the volume of distribution of lipophilic drugs, and
a decrease in the volume of distribution for hydrophilic drugs. The degree
of drug binding to plasma proteins is also affected because of the decrease
in albumin often seen in aging. In addition, there also is evidence of de-
creased beta-adrenergic responsiveness in the elderly. Despite all of these
physiologic changes, the current recommended Advanced Cardiac Life
Support (ACLS) guidelines on the use of drugs during resuscitation do
not require modification in the elderly because there is no compelling evi-
dence to suggest that they are not effective in this population. However,
one ACLS medication of particular importance in the elderly may be mag-
nesium. The elderly are susceptible to hypomagnesiumia due to poor daily
intake, diuretic therapy, as well as malabsorption and diabetes mellitus.
Magnesium deficiency is often associated with cardiac arrhythmias, cardiac
insufficiency, and sudden cardiac death. There have been no reports regard-
ing the use of magnesium or incidence of torsades de pointes in the elderly,
but there have been studies showing decreased in-hospital mortality in
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patients 70 years or older who received magnesium versus placebo following
an acute myocardial infarction [30].

Ethics of resuscitation and end-of-life care

In addition to facing complex dilemmas regarding resuscitating elderly
patients, EM physicians increasingly will also confront a myriad of other is-
sues associated with end-of-life care. Unfortunately, some aspects of the
care of the dying may be at odds with the professional mission of EM phy-
sicians and the environment of the ED [4]. EM physicians possess a reflexive
instinct toward saving the dying and averting death. Expertise in difficult re-
suscitation is a hallmark of the specialty. However, the impulse to save life
at all costs must be relinquished by the EM physician when approaching the
terminal patient. Although the rapid pace and lack of privacy of the ED
may conspire against optimal end-of life care, EM physicians should at-
tempt to embrace a more patient-centric, humane imperative. EM physi-
cians should acknowledge and respect an individual patient’s needs for
end-of-life care. This requires a working knowledge of advance directives
and the concepts underlying medical futility.

Advance directives

An advance directive (AD) is a document providing guidance for a pa-
tient’s wishes when they are unable to do so themselves. ADs may take
the form of either a living will or a durable power of attorney. A living
will outlines the interventions that should or should not be performed under
certain clinical scenarios, particularly when the patient is terminally ill [2].
Living wills may vary in substance from highly detailed documents to vague
instructions with dubious interpretation [31]. In contrast, a power of attor-
ney identifies a surrogate decision maker in the event that a patient no lon-
ger has the capacity to make decisions [2].

ADs secure the autonomy of an individual who currently lacks, but once
possessed, an appropriate decision-making ability [32]. This extension of pa-
tient autonomy has been protected and encouraged through legislation. All
50 states recognize the patient autonomy embodied within an AD [33]. The
federal Patient Self-Determination Act of 1991 requires that patients admit-
ted to the hospital have the opportunity to complete and incorporate an AD
within their medical record [34].

Although ADs have been embraced by professional organizations and
the general patient community, their use remains sporadic, and their imple-
mentation is problematic [35–37]. In one study of approximately 700 nursing
home residents, only 8% possessed an AD [38]. A second analysis of over
13,000 US deaths found that less than 10% of the deceased had an AD
[39]. However, the mere creation of an AD far from guarantees its
application. It is not uncommon for individuals at the end-of-life to arrive
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in the ED without their AD. The AD may have been lost, placed in an out-
patient chart, or simply forgotten at the place of residence [31,32,40]. Pa-
tients also may fail to inform the treating physician of the presence of an
AD [41].

Equally concerning is the reticence of EM physicians to engage their pa-
tients about ADs and resuscitation options [4]. EM physicians may feel in-
appropriate initiating this process, and may wish to defer to a primary care
provider who has an ongoing, established relationship with the patient. EM
physicians may also feel that the process is difficult and too time-consuming.
However, neither of these concerns is supported by the available evidence.
Most patients welcome the opportunity to discuss their end-of-life care
with a physician, and a do not resusitate order may be established in as little
as 16 minutes in an ambulatory care setting [42–44].

EM physicians require a strategy to cope with the implementation prob-
lems associated with ADs and the moral ambiguities associated with end-of-
life care. If an AD exists but cannot be produced in the ED, the EM physi-
cian must evaluate the reliability of the information available and attempt to
make a series of clinical decisions adhering to the patient’s previously stated
wishes [45]. Physicians must resist the temptation to infer a patient’s prefer-
ences for life-sustaining treatment. In general, physicians are unable to accu-
rately predict an individual patient’s preferences for resuscitation at the end
of life [46].

If an AD can be produced in the ED, then the EM physician should not
overrule it. Overriding an AD has been described as morally abhorrent and
an act of profound disrespect toward patient autonomy [4]. Physicians
should adhere to the instructions of an AD, although this may be difficult
when the patient is comatose and the patient’s next of kin or health care
proxy wants the patient fully resuscitated [47]. If there is doubt about the
validity of the AD, or the next of kin or health care proxy insist on resusci-
tation, it is reasonable to resuscitate the patient and then discuss these issues
in more detail. Physicians may also override an AD if there is clear evidence
that the patient’s preferences have changed since the drafting of the original
document [4].

If an AD does not exist and the timing and moment are appropriate, EM
physicians should embrace the opportunity to discuss ADs with the appro-
priate patients. It is a component of the process to facilitate the follow-up of
inpatient and outpatient care for the terminally ill. This is a proactive stance
that promotes the cooperation and accountability of the entire health care
team that serves patients at the end of their life [4].

Medical futility

Often, an unknown elderly patient may present to the ED on the verge of
death. In such a situation, there may be neither the time nor the means to
engage in meditative reflection regarding a patient’s wishes. A delay in
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action may significantly hinder the effectiveness of a resuscitation. Although
the impulse may be to resuscitate, a physician is not under an overriding
legal or ethical obligation to treat if they believe an intervention may be
futile.

A futile intervention may encompass a variety of potential outcomes. It
may be used to refer to an intervention with a low likelihood of success,
or an intervention with a low probability of survival, or an intervention
with an unlikely restoration of an adequate quality of life [48]. Physicians
lack a consensus definition of the meaning of futility [49,50]. As a result
of these ambiguities, any discussion with families and other professionals re-
quires an exact specification of the interpretation of a potentially futile in-
tervention [48].

Both professional organizations and the judicial system have made mean-
ingful contributions to the debate on withholding ineffective interventions.
The American College of Emergency Physicians (ACEP) has issued a policy
statement stating that EM physicians may withhold a treatment that has no
realistic chance of medical benefit toward the patient [51]. Although this rec-
ommendation provides some guidance, the legal ramifications also need to
be considered. In the majority of jurisdictions, there is no state or federal
law addressing the withholding of nonbeneficial treatments. Instead, case
law provides some guidance regarding the legal implications of withholding
care. In general, courts and juries are reluctant to override a family’s desire
for continuing care [48]. Similarly, they are reticent about holding a physi-
cian liable for their judgment regarding the ineffectiveness of an intervention
[48]. Nonetheless, EM physicians must bear in mind that their determination
of a treatment’s effectiveness may be subject to legal scrutiny [48]. Any de-
cision regarding a treatment’s effectiveness should have a solid grounding in
the evidence for the outcomes of resuscitation.

Desptie the endorsement of ACEP and recent legal precedent, EM phy-
sicians still remain reluctant to withhold care [52]. Legal concerns and the
fear of liability continue to dominate EM physicians’ decisions regarding
resuscitation [52]. The best strategy to deal with these concerns and to pro-
mote ethical, humane care relies on open communication and knowledge of
scientific data. The key is to engage the patient, their family, and their sur-
rogates as early as possible regarding their preferences [48]. These prefer-
ences should be weighed in the context of the available evidence regarding
the benefits and risks of various alternative interventions [48].

Allowing the family to be present during a patient’s resuscitation may
be considered by the emergency physician and staff. Some family members
may prefer to be present, rather than waiting to see their loved one after
she/he has been pronounced dead. Factors relevant to this decision include
the emotional state of the family member(s) and the age and number of
family members present. If a family member is present during the resusci-
tation, a staff member should be assigned to provide support to this per-
son [53].
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Summary

In the future, EM physicians can anticipate increasing ED visits from
critically ill, elderly patients. These individuals require prompt identification
and early, aggressive intervention. Unfortunately, the effects of aging on
normal physiology conspire to make the recognition of the critically ill ge-
riatric patient a challenge. These same physiologic effects may also impact
the effectiveness of standard life-saving interventions. EM physicians must
redouble their efforts toward understanding the pathophysiology and effec-
tive treatment of these patients.

A more thorough knowledge of this information will also assist in the
ethic treatment of critically ill elderly patients toward the end of their life.
An evidence-based comprehension of patient prognosis is a key component
of an elderly individual’s treatment toward the end of life. This information
assists in the interpretation of ADs and patient and family preferences.

Ultimately, improving the care of the critically ill geriatric patient hinges
on improved communication. EM physicians should actively engage pri-
mary care providers, specialists, prehospital providers, patients, and families
in this process. Hopefully, initiating this process will further the goal of
more humane, patient-centric care of all geriatric patients.
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The aging of the United States population is well publicized. Projections
indicate that by 2030, 55 to 65 million people over the age of 65 years will
live in this country, approximately 20% of the total population [1]. Elderly
patients are more likely to require emergency care and have different disease
patterns with increased risk for morbidity and mortality. Familiarity with
geriatrics is becoming an increasingly important component of emergency
practice. Yet surveys suggest that many emergency physicians are uneasy
assessing and managing geriatric patients [2].

Elderly patients are particularly prone to serious neurologic problems.
Chronic diseases common in this group, such as hypertension, diabetes,
atherosclerosis, and obstructive sleep apnea, increase the risk for stroke.
Older patients have an increased incidence of same-level falls and pedestrian
accidents, mechanisms more likely to cause head and neck injuries. Aging
patients have decreased innate and specific immunity, increasing the likeli-
hood of infectious disease.

Clinical assessment of geriatric patients can be difficult. Such patients of-
ten have complicated medical histories that they may not be able to relate
secondary to dementia or acute illness. Mental status changes may be missed
or underestimated in patients who have underlying cognitive dysfunction. In
addition, vital signs and examination findings are less reliable in predicting
the severity of illness, resulting in diagnostic delays and misdiagnoses.

Aneurysmal subarachnoid hemorrhage

The Framingham data indicate that the incidence of aneurysmal sub-
arachnoid hemorrhage (SAH) increases from 15 per 100,000 among people
from 30 to 59 years of age to approximately 78 per 100,000 among those
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aged 70 to 88 years [3]. Data from the International Cooperative Study on
the Timing of Aneurysm Surgery, however, which enrolled 3,521 patients
who had SAH, indicate the average age at presentation is 50 years [4].

Advanced age is an independent risk factor for death and severe disability
after aneurysmal SAH. Lanzino and colleagues examined data on 906 pa-
tients from 21 neurosurgical centers to define the relationship between
age, presentation, clinical course, and prognosis in SAH. Five age groups
were compared: younger than 40 years, 41 to 50 years, 51 to 60 years, 61
to 70 years, and older than 70 years. Mortality rates increased from only
12% in the youngest patients to 35% in the oldest. Good outcomes defined
by Glasgow Outcome Scores (GOS) [5] at 3 months were significantly less
likely in aged patients, decreasing steadily from 73% in patients younger
than 40 years to 25% in those older than 70 years (Fig. 1) [6]. This relationship
between age and morbidity and mortality persisted even when outcomes were
controlled for the severity of bleed and presence of pre-existing comorbidities.
Although there is no correlation between aneurysm size or location with age,
it is clear that elderly patients who have large aneurysms (O9 mm) are more
likely to be disabled and dependent [7].

Clear differences in presentation and hospital course appear in geriatric
patients who have SAH. Elderly patients more often present with thick sub-
arachnoid clot and a profoundly depressed level of consciousness. The per-
centage of obtunded or comatose patients steadily increased from 12% in
those younger than 40 years to 27% in those older than age 70 years. Elderly
patients were more likely to re-bleed; rates of recurrent hemorrhage ranged
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Fig. 1. Poor outcomes in patients who have aneurysmal subarachnoid hemorrhage (SAH) are
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from 4.5% in the youngest age group to 16.4% in patients older than age
70 years. The oldest patients were also more likely to develop intraventricular
hemorrhage, hydrocephalus, and symptomatic vasospasm. Rates of life-
threatening complications steadily increased with each decade [6].

Cardiac abnormalities, including electrocardiogram (ECG) changes, car-
diac enzyme elevations, and regional wall motion abnormalities, are com-
mon in SAH. ECG abnormalities may include sinus tachycardia, ST
segment elevation or depression, inverted T waves, or prolongation of the
QT interval. Transient arrhythmias are common after acute bleeds,
appearing in up to 9 out of 10 patients [8]. Approximately 20% to 30%
of patients who have nontraumatic SAH display CK-MB and troponin
spikes, usually within the first 24 hours [9]. Those patients often have
some degree of left ventricular (LV) dysfunction, as evidenced by wall mo-
tion abnormalities on echocardiography.

Interpreting the clinical significance of new cardiac abnormalities in the
setting of acute neurologic disease can be challenging in elderly patients
who already may have underlying cardiac pathology. Ventricular dysfunc-
tion associated with SAH, although incompletely understood, does not arise
from coronary occlusion. Pathology from animal models shows myofibrillar
degeneration similar to that seen in states of catecholamine excess. The vast
majority of patients exhibiting these deficits revert to their previous level of
cardiac function within a few weeks [9]. Emergency physicians must be
aware that ECG changes and cardiac enzyme elevations in such patients
do not necessarily equate with ischemia; these patients are not de facto
poor surgical candidates and still warrant aggressive treatment.

Advances in neurosurgical management continue to improve the overall
outcome for these critically ill patients. Operative mortality has decreased
drastically from more than 50% in the first Cooperative Study of Intracra-
nial Aneurysms and Subarachnoid Hemorrhage in 1966 to only 20% in the
Cooperative Study on the Timing of Aneurysm Surgery published in 1990
[10,11]. Inagawa studied 503 SAH patients and compared outcomes for
those treated in the early versus the late 1980s. He showed a twofold in-
crease in the number of elderly patients (from 17% to 34%) and in the per-
centage of good functional outcomes among this patient population (from
18% to 41%) [12].

Although no randomized controlled trial (RCT) specifically addresses the
benefit of definitive management over medical therapy in elderly patients
who have SAH, several lines of evidence argue that outcomes with surgical
or endovascular treatment are superior. First, the prognosis in conservative
management is bleak, with a 5-year survival of only 20% [13]. Also, geriatric
patients are far more likely to re-bleed and suffer acute complications ame-
nable to surgical correction, such as hydrocephalus. Also, some medical
management strategies, such as Triple H therapy (hypertensive, hypervole-
mic, and hemodilution therapy), can be pursued more safely once the aneu-
rysm has been obliterated.
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The emergency physician’s role is in the rapid detection and stabilization
of patients who have ruptured aneurysms. Once computed tomography
(CT) scans or cerebrospinal fluid (CSF) analysis reveal the presence of sub-
arachnoid blood, the care pathways for elderly patients are similar to those
for younger patients. All require careful monitoring, assessment of the air-
way, seizure prophylaxis, and control of pain and nausea. Coagulopathy,
frequently present in elderly patients secondary to warfarin use, should be
reversed. Although severe hypertension is associated with more dire out-
comes, acute lowering of blood pressure has not proven to improve consis-
tently the clinical course of aneurysmal bleeds [14].

Considerable uncertainty exists with regard to optimal blood pressure pa-
rameters in patients who have SAH; some surgeons advocate tolerance of
mean arterial pressures (MAP) less than 130 mm Hg, whereas others insist
on tight control of systolic blood pressures (SBP) to less than 140 mm Hg.
When antihypertensive agents are needed, the use of a short-acting and ti-
tratable agent, such as nicardipine or labetalol is preferable. Nitroprusside,
although effective in decreasing systolic pressures, has several disadvantages
in neurologic emergencies; it dilates cerebral vasculature, placing the patient
at risk for elevations in intracranial pressure (ICP), impairs autoregulation,
and may induce excessive hypotension in elderly patients [15].

Patients who have known SAH must be monitored carefully in the emer-
gency department (ED) for signs of decompensation. Patients who have
a changing neurologic examination or alterations in mental status warrant
a repeat CT scan to look for signs of progression. Nonspecific changes,
such as increased confusion, also may be a postictal change or the presenting
symptom of cerebral vasospasm [16].

Early involvement of a skilled neurosurgical consultant is a critical com-
ponent of management. Emergency physicians should have a low threshold
for transfer of surgical candidates to centers with experience in aneurysm
repair, because increased surgical volume correlates with significantly lower
in-hospital mortality [17]. Centers that offer the option of traditional open
surgical clipping and endovascular coiling techniques are preferable. The In-
ternational Subarachnoid Aneurysm Trial (ISAT), which randomized 2,143
patients eligible for both techniques to clipping versus coiling, showed a dis-
tinct advantage to endovascular repair; coiled patients had a 22.6% relative
risk reduction for death and dependency without a significant increase in re-
bleeding [18].

Emergency physicians also may be in the fortuitous position of diagnos-
ing unruptured intracranial aneurysms. Such patients may present with
symptoms such as headache, transient ischemic attack (TIA), seizure, third
nerve palsy, or other evidence of mass effect. Patients who have unruptured
aneurysms require neurosurgical evaluation, although management for
asymptomatic lesions remains controversial [19,20]. Clinical data indicate
that aneurysm repair can result in good functional outcomes even for elderly
patients [21]. It is again critical to refer such patients to sites that offer open
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and endovascular techniques, because coiling may confer particular advan-
tage to patients older than 65 years of age and those who have significant
comorbidities [22].

Traumatic brain injury

Elderly patients are at particular risk for traumatic brain injury (TBI).
The overall incidence of TBI cases seen in emergency departments in the
United States is 444 cases per 100,000 persons. The incidence increases in
the elderly population and peaks at 1,026 cases per 100,000 in patients older
than 85 years of age. Younger patients are 1.6 times more likely to be male,
but this sexual disparity reverses in the elderly population [23].

Elderly patients have higher morbidity and mortality from head injury.
Worse outcomes do not seem to be the result of therapeutic nihilism. In
most applicable studies, similar percentages of younger and elderly patients
received ICP monitoring and neurosurgical intervention [24,25]. Even ac-
counting for differences in the premorbid state, outcomes remain worse in
old age; something innate to the aging brain lends a particular vulnerability
to neurologic insult.

The relative frequency of different injuries and mechanisms of injury dif-
fer in geriatric patients. Subdural hematomas (SDH) are far more common,
accounting for 46% of TBI cases in elderly patients versus only 28% in
younger cohorts [24]. Epidural hematomas are less common among elderly
trauma victims (Fig. 2). Although younger trauma patients are more likely
to be injured in motor vehicle collisions (MVC), the elderly population has
more pedestrian accidents and falls [25].

Falls represent an enormous cause of morbidity and mortality in older
adults. Those older than 65 years of age have an annual fall incidence of

Fig. 2. Trauma is less likely to produce epidural hematomas in elderly patients.
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30% and this rate increases to 50% in octogenarians [26]. This high predi-
lection for falls is multifactorial. Normal aging adversely affects vision, joint
function, and proprioception. Superimposed chronic diseases, such as diabe-
tes, can result in autonomic dysfunction, peripheral neuropathy, and general
deconditioning. Syncopal events may be associated with medication-related
orthostasis or arrhythmias. Geriatric patients are not only more likely to
fall, but they are also more likely to sustain serious injury when they do.
Sterling noted that falls in elderly patients were seven times more likely to
be the predominant etiology of injury (48% versus 7%) and seven times
more likely to be the cause of death (55% versus 7.5%) than in younger pa-
tients [26].

Falls from a sitting or standing position can lead to surprisingly severe
injuries in older people. Sterling and colleagues found that same-level falls
resulted in serious injury in 30% of elderly persons compared with only
4% of a younger cohort. Head and neck injuries were particularly common,
occurring more than twice as often (47% versus 22%) [26]. Mortality for
these low falls in the elderly population approaches 15%, three times that
seen in younger cohorts [27]. Paramedics and emergency physicians must
be cautious with these patients and maintain a low threshold for cervical
spine immobilization, imaging, and admission.

The increased number of pedestrian accidents seen in elderly patients has
important implications for the nature and severity of injuries. Hui and col-
leagues studied elderly trauma patients admitted to the Surgical Intensive
Care Unit (SICU) and compared patients injured in motor vehicle accidents
with those injured in pedestrian traffic accidents. They found that pedestrian
victims were significantly more likely to have subarachnoid (26% versus
9%) and subdural (29% versus 8%) bleeding. Pedestrians struck by motor
vehicles had significantly greater Injury Severity Scores (ISS) [28] and higher
mortality (19.6% versus 9.5%) [29].

Some researchers have argued that the threshold for scene triage and sub-
sequent transfer to trauma centers should be lower for geriatric patients.
Meldon and colleagues conducted a retrospective analysis of trauma out-
comes in 455 patients older than age 80 years who were transported to
a trauma center (level I or II) or an acute care hospital. Most of the deaths
occurred in patients who had an ISS in the range of 21 to 45. Within that
group, trauma center care conferred an enormous survival benefit (56% in
trauma centers versus 8% in acute care hospitals). Using logistic regression
to control for age, gender, ISS, and the presence of TBI, they demonstrated
that very elderly patients are three times more likely to die at nontrauma
centers [30].

Standard prehospital protocols may underestimate the severity of injury
in older trauma patients. Traumatized elders are less likely to display clear
hemodynamic distress. Changes in mental status may be under appreciated
in patients who have underlying cognitive dysfunction. Changes in the aging
brain may make standard clinical scoring mechanisms, such as the Glasgow
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Coma Scale (GCS), less reliable. Low-energy mechanisms, such as same-
level falls, do not commonly trigger transport to trauma centers.

Vital signs may not reveal the extent of injury in geriatric patients. In fact,
up to 63% of elderly patients who have an ISS of greater than 15 and 25%
who have an ISS greater than 30 did not display any of the standard hemo-
dynamic criteria for trauma activation [31]. Tachycardia may be absent be-
cause of inherent decline in the maximum output of the cardiovascular
system or secondary to cardiac medications, such as beta blockers. Blood
pressure that would be considered normal in a younger person may repre-
sent significant relative hypotension in an elderly patient.

Use of GCS is a standard component of trauma evaluations but carries
special import for patients who have TBI. Admission and postresuscitation
GCS is correlated with survival and the ultimate degree of impairment after
discharge [32], but physiologic data on the aging brain raise questions about
the usefulness of GCS for elderly patients who have brain injury. Mosenthal
and colleagues found significant mortality in aging adults whose sole de-
tected injury was a minor TBI as defined by a GCS of 14 to 15 [24]. Normal
age-related atrophy results in enlargement of the space between the brain
and the inner table of the skull for hematoma accumulation. Significant
brain injury may exist without midline shift on CT scans or clinical evidence
of elevated ICP. Emergency physicians should not be falsely reassured by
high GCS scores, especially in adults older than 70 years of age.

Even if prehospital protocols were optimized for geriatric trauma, several
studies have shown a perplexing discrepancy in protocol compliance for el-
derly patients. Scheetz examined a registry of 5,712 trauma victims with an
ISS R16. In that analysis, young men were most likely to be brought to
a trauma center (82%), whereas older women were least likely to be trans-
ported to a trauma center (60%) [33]. Ma and colleagues conducted an anal-
ysis of 32,950 EMS transports and similarly found that a disproportionate
percentage of elderly trauma victims were transported to nontrauma centers
[34]. More investigation is needed to elucidate the reason for this trend.

Age itself has been suggested as a potential criterion for trauma team ac-
tivation and for the use of early intensive monitoring and resuscitation. De-
metriades and colleagues prospectively evaluated outcomes once age greater
than 70 years was used to trigger trauma team activation. Overall mortality
in the elderly population was significantly lower, decreasing from 53.8% to
34.2%, without a concomitant increase in survivors who had permanent dis-
ability (16.7% versus 12%) [35].

Most studies on TBI in the elderly population are muddied by the pres-
ence of multisystem trauma. Mosenthal and colleagues gathered retrospec-
tive data on elderly patients who had isolated TBI and found a persistent
pattern of increasing mortality with each decade past 50 years. Overall in-
hospital mortality for isolated TBI was twofold higher in elderly patients,
30% versus 14%, and remained significantly elevated even in mild to mod-
erate brain injury. Even when pre-existing medical conditions and
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complications were removed from the equation by logistic regression, age re-
mained an independent risk factor for death despite that similar percentages
received invasive neurosurgical interventions [24].

Geriatric TBI patients who survive to discharge exhibit poorer cognitive
and functional outcomes when compared with younger cohorts. As ex-
pected, more elderly patients are discharged to skilled nursing facilities, re-
quire longer periods of rehabilitation, and display less rapid clinical
improvement [36].

Chronic subdural hematoma

Among types of traumatic brain injuries, chronic subdural hematoma
(SDH) bears special mention, because it can be subtle and varied in presen-
tation and hence frequently misdiagnosed. Epidemiologic data show the an-
nual incidence of chronic SDH is approximately 1 to 2 cases per 100,000
population, but this number increases to more than 7 cases per 100,000
among patients older than 70 years of age [37]. Most studies show a clear
male predominance in all age groups [38].

Although frequently attributed purely to cerebral atrophy and concomi-
tant stretching of the bridging veins, the vulnerability of the elderly patient
to chronic SDH likely has additional contributors. As previously men-
tioned, aging patients are prone to falls and have an increased incidence
of head trauma. They also are more likely to be on antiplatelet or anticoag-
ulant medicines that can exacerbate bleeding from minor injury. Certain
structural brain lesions, such as meningiomas and metastatic tumors, in-
crease the likelihood of hemorrhage into the subdural space. Intracranial
hypotension, such as that caused by over shunting of CSF, represents an-
other potential etiology of chronic SDH. In fact, up to 8% of adults shunted
for normal pressure hydrocephalus (NPH) develop subdural bleeding [39].

Minor trauma, often long forgotten by the time of presentation, is postu-
lated to be the initial insult in most cases of chronic SDH. Severe head in-
juries with brisk bleeding are likely to present as an acute SDH. More
minor injuries with slow hematoma accumulation lead to the delayed pre-
sentation and more subtle spectrum of deficits seen in chronic SDH. The
seemingly benign nature of many of these injuries, the time lag before symp-
tom onset, and the frequent presence of cognitive deficits in these patients
means that 25% to 50% of them are not able to relate any history of trauma
[38].

The presence of cortical atrophy in aging adults directly affects clinical
presentation. A comparatively large space between the brain and inner table
exists for hematoma accumulation, meaning that significant blood collec-
tions with mass effect can occur over time without causing elevations in
ICP. Older patients thus tend to have an insidious onset of symptoms and
are less likely to present with the classic clinical picture of ICP elevation, in-
cluding headache, visual changes, and vomiting [38,40]. Instead, aged adults
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are more likely to manifest seizures, focal neurologic signs, such as hemipa-
resis and aphasia, and subtle cognitive deficits, such as confusion, personal-
ity changes, memory loss, and impaired judgment. These changes can mimic
many neurologic and psychiatric illnesses; common misdiagnoses include
transient ischemic attack (TIA), stroke, vascular dementia, Alzheimer dis-
ease, and depression.

Emergency physicians must consider the diagnosis of chronic SDH when
evaluating an elderly person who has mental status changes or sudden pro-
gression of known neurologic or psychiatric disease. It is diagnosed easily by
CT scan (Fig. 3) and treatable by surgical intervention. Practitioners should
seek a history of chronic SDH in such patients, because recurrence rates
vary from 9% to 26% [41].

Spinal injury

Studies on cervical spine trauma show that elderly patients have different
predominant mechanisms and patterns of injury. Older patients are more
likely to be injured in falls and have increased likelihood of upper cervical
injuries, particularly of the odontoid. Lomoschitz and colleagues conducted
a retrospective analysis of 149 patients older than the age of 65 years with
a total of 225 cervical spine injuries. C2 was the cervical bone injured
most commonly, accounting for 40% of all fractures (Fig. 4). In the lower

Fig. 3. The computed tomographic characteristics of subdural hematomas (SDH) change over

time. Acute subdural blood usually appears hyperdense to brain parenchyma. After approxi-

mately 1 week, the hematoma becomes isodense. By 3 weeks, most SDHs appear hypodense

to adjacent parenchyma [102]. Mixed density blood collections, as seen in this noncontrast

CT, usually represent acute on chronic bleeding. This elderly woman was found down and

had a recent history notable for 3 weeks of gait instability and confusion.
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cervical spine, C5 and C6 were the most likely levels of injury, accounting
for 12% each. Four in 10 elders sustained multilevel cervical injuries,
most commonly at C1/2 or C5/6. The investigators specifically examined
the differences in injury pattern, mechanism, and initial clinical presentation
of those aged 65 to 75 years with those older than 75 years of age. The eldest
patients (O75 years) were significantly more likely to have upper cervical in-
juries regardless of mechanism [42].

Degenerative changes of the spine may result in increased risk for spinal
fracture and specifically atlantoaxial injury in older persons. Osteopenia pla-
ces bones at greater risk from what would otherwise be trivial trauma. In
young patients, C4 to 7 is the most flexible portion of the cervical spine
and the most likely to fracture. The presence of senile degenerative disease
alters spinal mechanics, making the upper cervical levels comparatively
more mobile and vulnerable to blunt trauma.

Cervical spine plain film interpretation in very elderly patients is compli-
cated by relative osteopenia, the presence of degenerative changes, and un-
reliable markers of soft tissue injury. Cervical radiographs lack obvious
prevertebral soft tissue swelling in 17% of upper cervical and 40% of lower
cervical spine injuries [42]. Given the enhanced sensitivity of CT scans and
the high incidence of pathology, some physicians have advocated bypassing
plain films in this population.

It may be safe in certain clinical situations to forego spine imaging in el-
derly patients. Touger and colleagues conducted a subpopulation analysis
of geriatric patients in the National Emergency X-radiography Use Study
(NEXUS) database to determine if NEXUS criteria can identify safely
low-risk patients who do not need cervical spine imaging. The database in-
cluded information on 2,943 patients 65 years of age or older (8.6% of the
total sample). Of these, 14% failed to meet the five criteria for imaging and

Fig. 4. Elderly patients are at particular risk for high cervical spine fractures, particularly of the

dens. These injuries can be difficult to detect, because elderly patients are likely to present with-

out signs of neurologic injury. This man suffered a comminuted C2 fracture during a fall from

standing.
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qualified as low risk. Only two of these patients later proved to have cervical
injury, specifically two cases of C2 lateral mass avulsion that the investiga-
tors classified as clinically insignificant. Based on this analysis, the sensitivity
of NEXUS criteria for significant injury in patients older than 65 years of
age was 100% (95% CI, 97.1%–100%) [43].

Many studies note the unnerving tendency for elders to suffer significant
head and neck injuries from low-energy mechanisms, particularly same-level
falls [26,27]. To further complicate clinical assessment, three in four elderly
patients who have cervical spinal injury have normal neurologic examina-
tions [42]. Aged patients are in fact less likely to exhibit paralysis at every
level of spinal injury (Fig. 5) [44], despite their much higher risk for mortal-
ity [45]. Emergency physicians must be wary of such patients and have a low
threshold for cervical immobilization and imaging.

It is not uncommon for geriatric patients to present to the ED with clin-
ical evidence of vertebral or spinal cord injury in the absence of known
trauma. The increased incidence of osteoporosis and cancer in this popula-
tion substantially raises the risk for pathologic fracture. Degenerative spine
disease may lead to canal or neural foraminal stenosis with subsequent mo-
tor and sensory findings. Unremitting back pain may be the herald of ver-
tebral fracture, spinal metastasis, epidural hematoma, or abscess. The
threshold for imaging the spine, whether by plain radiograph, CT, or mag-
netic resonance imaging (MRI) should be lower for geriatric patients. MRI
is the modality of choice when there is clinical suspicion of spinal cord
compression.
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Fig. 5. Geriatric patients have a lower incidence of paralysis at every level of spinal injury [44].
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Disparities exist in the rate of surgery in young and old patients who have
spinal fractures. Elderly patients are significantly less likely to be selected for
surgical intervention despite the clear mortality benefit in both groups [44].

Transient ischemic attacks

TIAs are common among older patients, occurring in as many as 1 in 15
adults older than the age of 65 years [46]. Up to 8.6% of patients have
a stroke within 7 days of their index TIA, and more than half of these
may occur within 48 hours of the initial ED visit [46,47]. Over 5 years,
the stroke incidence exceeds 25% [48]. Correct diagnosis is paramount, be-
cause the institution of appropriate therapy can mitigate the risk for future
stroke.

Diagnosing TIAs in the ED can be difficult. Such patients may present in
a deceptively benign fashion; neurologic deficits have reversed often before
physician evaluation, and brain CT is usually normal. A careful history is
the key to diagnosis. Given these pitfalls, even experienced neurologists fre-
quently disagree on the diagnosis [49].

Debate exists within the neurology community about the definition of
a TIA. The classic definition of a sudden focal neurologic deficit caused
by a vascular lesion that dissipates within 24 hours was framed before the
availability of advanced brain imaging techniques, such as diffusion-
weighted imaging (DWI) MRI. As a result, clinicians were unable to differ-
entiate TIAs from strokes with reversible deficits. True TIAs usually resolve
within 30 to 60 minutes. More than 98% of patients who do not reverse their
deficit within 1 hour or rapidly improve within 3 hours are having a stroke,
not a TIA [50]. These data have led some stroke experts to proffer a redefi-
nition of TIA to include episodes that last typically less than 1 hour and are
not associated with acute infarction [51]. This new proposed definition im-
plies that an MRI has been performed.

TIA patients rarely require acute stabilization. All such patients warrant
a finger stick blood glucose, a careful neurologic examination, and an ECG
to look for arrhythmias. Any patient who has a persistent neurologic deficit
must be treated as an acute stroke victim until proven otherwise. TIA pa-
tients whose deficits have resolved still should have some neuroimaging;
at a minimum, a head CT without contrast should be performed to rule
out other etiologies of neurologic dysfunction, such as hemorrhage or
mass effect. No published guidelines argue for routine MRI for suspected
TIA. MRI, however, detects small infarcts in up to 67% of patients who
have traditionally-defined TIAs [52–54].

Further vascular assessment is indicated in patients diagnosed with TIA.
Anterior circulation TIAs mandate urgent carotid evaluation, usually by ul-
trasonography, to look for high-grade stenosis. Two-year follow-up data
from the North American Symptomatic Carotid Endarterectomy Trial
(NASCET) revealed that patients who had high-grade stenosis defined as
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greater than 70% occlusion achieved a 17% absolute risk reduction for
ipsilateral stroke from carotid endarterectomy (CEA) [55]. Benefits were
more modest (6.5% absolute risk reduction) for patients who had moderate
(50%–69%) stenosis and absent for those who had only low-grade (!50%)
blockage [56]. Clinical trials are in progress to determine if angioplasty with
stenting may be more advantageous than CEA [57,58]. To date no published
data address the optimal timing for vascular intervention; the need for ca-
rotid evaluation has not been proven to be emergent. Posterior circulation
TIAs require radiologic studies of the vertebrobasilar system, such as trans-
cranial Doppler ultrasonography (TCD) or angiography. In patients who
have a possible cardioembolic source, transthoracic or transesophageal
echocardiography is indicated.

Most patients who have TIA should be placed on antiplatelet therapy,
because aspirin alone confers a 20% relative risk reduction for subsequent
stroke [49]. Considerable variation in clinical practice, however, exists
among neurologists with regard to full anticoagulation for these patients.
One of the few proven indications for emergent anticoagulation is a TIA
in the setting of new onset atrial fibrillation. In the European Atrial Fibril-
lation Trial (EAFT) study, 1,007 patients who had atrial fibrillation and
a history of recent TIA or minor stroke were randomized to anticoagula-
tion, aspirin, or placebo treatment arms. The annual rate of stroke was
8%, 15%, and 19%, respectively [59]. TIA patients who had new atrial fi-
brillation or flutter should be admitted, anticoagulated, and assessed for in-
tracardiac thrombus with echocardiography. Although controversial and
not based on data from RCTs, up to one in two neurologists also recom-
mend heparin for patients who have crescendo TIAs [60].

Given the high but unpredictable risk for further ischemic events, many
clinicians routinely admit TIA patients to assure an expedited work-up
and close monitoring. Certain patient subsets at particular risk and who
may warrant admission and urgent neurologic consultation include: (1) pa-
tients who failed first-line therapy with antiplatelet agents, such as aspirin
or clopidogrel, (2) patients on full anticoagulation, such as enoxaparin or
warfarin, (3) patients who have crescendo TIAs, defined as three or more
events over 72 hours with escalating severity or duration, and (4) patients
who have suspected cardioembolic sources of TIA, such as new onset atrial
fibrillation or valvular vegetations from endocarditis.

There are few data to guide admission decisions for TIA patients. John-
ston and colleagues studied patients diagnosed with TIA in the ED to isolate
risk factors associated with poor short-term prognosis. Using multivariate
logistic regression, Johnston found five factors associated with higher
short-term risk for ischemic stroke: age greater than 60 years, a history of
diabetes, symptoms lasting more than 10 minutes, and the presence of motor
weakness or speech difficulties with the event. The 3-month risk for stroke
ranged from 0% in patients who had none of the five criteria to 34% in
those who met all five [46]. The caveat to Johnston’s data is that the average



286 KULCHYCKI & EDLOW
length of symptoms in the study was 207 minutes; ergo by modern defini-
tion, this was a mixed population of TIAs and strokes.

Certain factors increase the likelihood of safe outpatient work-up and
management of a TIA. Benavente studied medically treated patients who
had amaurosis fugax versus those who had hemispheric TIA and discovered
that the 3-year risk for ipsilateral stroke was twice as great in the latter
group [61]. Patients who have this form of transient monocular blindness
thus may be discharged safely on aspirin if prompt carotid imaging and
close physician follow-up can be ensured. Greater caution is warranted in
patients who are male, older than 75 years of age, and have a past history
of hemispheric TIA or stroke, because their risk for subsequent ischemic
events is higher [61]. Elderly patients whose TIA occurred more than
1 week before arrival also may be safe for outpatient work-up, because the
period of greatest risk has passed.

A recent study showed that nearly 30% of patients discharged from the
ED with a preliminary diagnosis of TIA were not given antiplatelet agents
[62]. This inconsistency creates vulnerability of the patient to further ische-
mic events and of the physician to litigation. If considering outpatient TIA
management, it is essential for the emergency physician to discuss the risk
for future stroke with the patient, explicitly describe reasons to return for
emergent care, prescribe an antiplatelet agent or document its contraindica-
tion, and coordinate timely and appropriate follow-up.

Stroke

Stroke is the leading cause of disability and the third leading cause of
death in the United States. Detailed descriptions of stroke syndromes are
beyond the scope of this article but have been well described elsewhere [63].

One of the first steps in the evaluation of suspected stroke is to check
a blood glucose level, because hypoglycemia can mimic an infarct from
any vascular territory. Practitioners must keep in mind that such neurologic
deficits occasionally take several hours to reverse even after the restoration
of normal serum glucose levels. Although ongoing deficits persist, emer-
gency physicians must continue to evaluate the patient for the possibility
of hemorrhagic or ischemic disease.

Many other clinical entities besides hypoglycemia can masquerade as
stroke. Other mimics include seizures with postictal Todd paralysis, CNS in-
fections, toxic-metabolic defects, and intracranial mass lesions, such as
chronic SDH [64,65]. Libman and colleagues examined more than 400 pa-
tients diagnosed with acute stroke in the ED after the completion of a history
and physical examination and discovered that nearly 20% had an entirely
different source of CNS pathology [66]. The percentage of misdiagnosed
strokes decreases substantially to less than 5% once historical and physical
examination data are combined with brain imaging (Fig. 6) [64]. The poten-
tial for misdiagnosis bears special importance for patients who arrive shortly
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after the onset of symptoms. Although no clinician would intentionally treat
a stroke mimic with thrombolytics, a recent small observational study
showed no hemorrhagic complications in these patients [67].

The urgency of assessment and treatment implicit in the golden hour
model of trauma care has been adapted successfully to stroke. Guidelines
for optimal speed in treatment were established by the National Institute
for Neurological Disorders and Stroke (NINDS) Study Group in 1997.
The recommendations suggest an initial physician evaluation within 10 min-
utes of ED arrival, noncontrast CT scan within 25 minutes, radiologist in-
terpretation within 45 minutes, and the administration of thrombolytics,
if appropriate, within 1 hour [68]. Such a stringent timeline is only feasible
with firm commitment from the departments of emergency medicine, radiol-
ogy, and neurology within a given institution.

The incidence of spontaneous intracerebral hemorrhage (ICH) ranges
from 10 to 20 cases per 100,000 population and is associated directly with
advancing age [69]. Chronic hypertension and amyloid angiopathy, both
more common in the elderly population, increase the likelihood of bleeding.
Hemorrhagic strokes, although less frequent than ischemic events, are more
deadly and have fewer effective therapeutic options. One-month mortality
ranges from 35% to 52% [70].

Early progression of hemorrhage is common and linked with abrupt clin-
ical decline. In a prospective study, Brott and colleagues found that 38% of
ICH patients imaged within 3 hours of symptom onset developed significant
hematoma expansion within 20 hours. Nearly 70% of these patients (26% of

Fig. 6. These axial images from a noncontrast head CT scan reveal a wedge-shaped region of

low attenuation in the right frontal lobe with a focal intraparenchymal hemorrhage at the su-

perior margin. These images, consistent with a hemorrhagic transformation of a subacute in-

farct, were taken from a 65-year-old woman who had a history of TIAs and who presented

with a right facial droop and slurred speech.
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the ICH study population) progressed within 1 hour of the initial CT scan
[71]. Because hematoma size has proven a powerful predictor of mortality
and functional outcome in ICH, some researchers have focused on the ther-
apeutic role of early hemostatic therapy. Activated factor VII is a candidate
hemostatic agent that may have clinical benefit even for patients who do not
have coagulopathy [72,73].

Acute medical management of geriatric patients who have ICH is the
same as in younger patients and includes airway management, blood pres-
sure and ICP monitoring, reversal of coagulopathy, and seizure prophylaxis.
Patients who have evidence of elevated ICP may benefit from osmotherapy
with mannitol and cautious hyperventilation. Because ICH patients are at
risk for hematoma expansion and subsequent neurologic decline, they often
benefit from admission to an intensive care unit.

The role for surgical drainage in ICH is still an area of active clinical in-
vestigation. Hankey and colleagues examined data on 249 ICH patients
from three surgical trials and documented increased rates of death and de-
pendency in the subset of patients randomized to craniotomy and hema-
toma evacuation (83% versus 70%) [74]. In 2005 the International
Surgical Trial in Intracerebral Hemorrhage (STITCH) published data on
1,033 ICH patients from 83 medical centers and demonstrated that early
surgery provided no clinical benefit for patients who had supratentorial
ICH [75]. Craniotomy sometimes is recommended in cerebellar hematomas
[69], but further study is needed to determine the clinical benefits of inter-
vention for these patients.

Ischemia accounts for most strokes, with an incidence of 300 to 500
events per 100,000 population [76]. Acute medical management includes
blood pressure monitoring, fever control, blood glucose regulation, and, if
appropriate, thrombolysis. Hypotension is disastrous in patients who have
stroke; given the loss of normal autoregulation and the marginal perfusion
of the penumbra, mild to moderate hypertension should remain untreated.
Antihypertensive medications should be administered only for specific indi-
cations, such as concurrent acute coronary syndrome (ACS), aortic dissec-
tion, malignant hypertension, or severe hypertension in a thrombolytic
candidate.

Given the enormous potential for functional impairment and mortality in
ischemic stroke, there is considerable interest in thrombolytic agents. The
first published studies were not encouraging, leading to controversy within
the medical community about continued clinical exploration. In 1995 the
NINDS study was published [50]. In part one of the study, 291 ischemic
stroke patients presenting within 180 minutes were randomized to treatment
with intravenous tissue plasminogen activator (rt-PA) or to placebo. Re-
searchers found no clinically significant improvement at 24 hours among
patients in the treatment arm. In part two of NINDS, 333 patients were ran-
domized to rt-PA versus placebo and patients in the rt-PA arm showed im-
proved functional outcomes at 3 months. The data showed that eight to nine
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patients would require thrombolysis to have one patient recover with mini-
mal or no deficit. The downside of thrombolysis was evident; patients
treated with rt-PA were far more likely to have a symptomatic ICH
(6.4% versus 0.6%). The subsequent FDA approval for thrombolytic agents
later that year rested largely on the NINDS data.

Despite the volume of research published since NINDS, the use of throm-
bolytics remains a subject of academic discussion and dispute. The contro-
versy surrounding rt-PA use culminated in the 2002 release of a position
statement by the American Academy of Emergency Medicine (AAEM) stat-
ing that insufficient evidence existed on the efficacy of thrombolytics to sup-
port their inclusion in the standard of care for ischemic stroke [77]. In
response to continued questions regarding the safety and usefulness of
thrombolytics and methodologic concerns about the original study, the
NINDS researchers commissioned an independent committee to reanalyze
the data from the landmark 1995 article. This group confirmed the beneficial
effect of rt-PA with an adjusted odds ratio (OR) for a favorable outcome of
2.1 (95% CI, 1.5–2.9) [78]. Meta-analysis has bolstered further the case for
thrombolytics. In 2003 Wardlaw and colleagues compiled data from 14
RCTs investigating the use of thrombolytics within 6 hours of symptom on-
set for acute ischemic stroke. The data suggested that approximately 55
more patients would survive and live independently for every 1,000 treated.
This number includes the approximately 20 deaths per 1,000 caused by ICH
[79].

ICH is the immediate and often disastrous risk for thrombolytic treat-
ment. Among the studies in Wardlaw’s meta-analysis, symptomatic ICH oc-
curred in 10% (153 of 1,496) of rt-PA patients and only 3% (46 of 1,459) of
control subjects [79]. The risk for hemorrhage may be higher in geriatric pa-
tients; Heuschmann and colleagues found the rate of ICH was twice as high
in patients older than 75 years of age as in those younger than 55 years of
age (10.3% versus 4.9%) [80]. Attention to applicable contraindications is
critical, because unacceptably high levels of ICH are associated with proto-
col violations. A study of Cleveland area hospitals reported a 15.7% inci-
dence of symptomatic ICH, more than twice the 6.4% reported in
NINDS [81]. Approximately 50% of those patients were treated outside
of existing administration guidelines, leading some academicians to argue
that thrombolytic agents could not be administered safely in the community
setting. The rebuttal to this argument arrived 3 years later, when Katzan
demonstrated that local quality improvement initiatives could increase over-
all use of rt-PA, decrease protocol violations, and result in a rate of hemor-
rhagic complications comparable to the original NINDS data [82]. Other
investigators have confirmed that rt-PA can be administered successfully
in community hospitals [83].

It is difficult to assess the safety of thrombolytics for ischemic stroke in
very elderly patients given the paucity of data. Octogenarians are approxi-
mately 60% less likely and nonagenarians 85% less likely to be given the
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option of thrombolytic agents when compared with those younger than
60 years of age [79,84]. NINDS was perhaps the only published RCT that
included patients older than age 80 years; data from only 42 such patients
exists,making it impossible to form solid conclusions about the risk-to-benefit
ratio of thrombolytics in the very elderly [79]. One recent observational
study of 1,658 ischemic stroke patients treated with rt-PA showed that
age increased in-hospital mortality with an adjusted OR of 1.6 for each ad-
ditional decade in patient age. The caveat to those data is that older age also
predicted in-hospital mortality in patients not treated with rt-PA, and the
observational design of that study did not allow for direct comparison of
the two groups [80].

Practitioners need to remember that once thrombolytics are adminis-
tered, patients should be admitted to the intensive care unit or to an acute
stroke unit. In addition, no invasive access, including arterial lines, central
lines, or Foley catheters, should be placed for at least 2 hours following
the completion of the thrombolytic dose.

Current thrombolytic guidelines stem from the original NINDS study
and do not account for subsequent advances in imaging techniques, the va-
riety of causative vascular lesions, and the judgment and experience of indi-
vidual clinicians [85]. As knowledge and experience with particular vascular
lesions increases, the accepted indications for thrombolysis will likely evolve.
Clinical trials investigating longer time windows and the use of intra-arterial
administration of thrombolytics are in progress at stroke centers around the
country. Given the abysmal prognosis for basilar occlusion, some investiga-
tors use thrombolytics up to 48 hours after symptom onset [86]. Emergency
physicians practicing in the community setting are well advised to develop
protocols and working agreements with stroke centers to maximize the ther-
apeutic options for these patients.

Dizziness

Dizziness is a common symptom in all age groups but is particularly
prevalent in the elderly population. Approximately 50% of geriatric patients
experience dizziness, and it is one of the most common presenting com-
plaints in adults older than age 75 years [87,88]. The evaluation of the pa-
tient experiencing dizziness can be difficult, because patients use that word
to describe a myriad of sensations, including fatigue, near-syncope, disequi-
librium, and vertigo. Many elderly patients present with a mixed picture in
which two or more forms of dizziness exist. The astute clinician must per-
form a careful history and physical examination to determine the source
of symptoms and institute proper therapy. Although a complete review of
the assessment of the patient experiencing dizziness goes beyond the scope
of this article, it is well covered elsewhere [87,89,90]. This section focuses pri-
marily on vertigo, because this includes most of the serious neurologic
causes of dizziness.
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Vertigo, or the illusory sense of motion, is usually peripheral, even in
older patients. Peripheral vertigo is associated with acute onset of episodic,
severe vertigo frequently associated with nausea, vomiting, tinnitus, and
hearing loss. Common causes of peripheral vertigo include motion sickness,
benign paroxysmal positional vertigo (BPPV), otitis media, vestibular neu-
ronitis, Ménière disease, and toxic labyrinthitis from ototoxic medications.
Vertigo that is positional and lasts for less than 30 seconds is almost always
caused by BPPV. This diagnosis can be made by performing the Dix-Hall-
pike maneuver. Patients who have central vertigo experience less intense
symptoms of longer duration. The differential diagnosis of central vertigo
includes alcohol intoxication, temporal lobe seizures, migraine, head
trauma, vertebrobasilar insufficiency, and posterior fossa masses or
ischemia.

Although peripheral causes of vertigo tend to be ‘‘benign’’, the symptoms
are, at a minimum, annoying and at times incapacitating to patients. The
attendant nausea and vomiting may lead to dehydration that results in fur-
ther morbidity. Simple treatments initiated in the ED can lead to significant
clinical benefits. Recent data suggest that steroids improve outcomes in pa-
tients who have vestibular neuronitis [91]. Also, 80% to 85% of patients
who have BPPV can be cured in the ED with a simple bedside maneuver,
the modified Epley [92].

Distinguishing between peripheral and central causes of vertigo is critical
[90], because many central etiologies require emergent treatment. Hearing
loss strongly suggests a peripheral cause, because the colocation of hearing
and balance occurs only in the peripheral nervous system. The presence of
vascular risk factors (hypertension, diabetes, smoking) and abrupt onset
of severe headache increase the likelihood of stroke. The presence of other
neighborhood signs and symptoms of posterior circulation deficits (diplopia,
dysarthria, ataxia, long tract problems) is another clue to serious central dis-
ease. Although patients who have peripheral vertigo may have difficulty
walking, patients who have cerebellar stroke often cannot walk at all.
Gait testing is therefore mandatory in all such patients. Nystagmus, when
present, can help distinguish central from peripheral vertigo. Patients who
have pure vertical or direction-changing nystagmus should be assumed to
have a central cause until proven otherwise.

Vertigo is a concerning symptom in elderly patients, because they are at
greater risk for serious CNS pathology. History and physical examination
are not infallible in distinguishing central from peripheral disease. For ex-
ample, infarction of vestibular nuclei from basilar artery branch occlusion
can be indistinguishable from vestibular neuronitis by examination. Norrv-
ing conducted a small prospective study of 24 patients aged 50 to 75 years
who presented with isolated acute vertigo and discovered that 6 of the 24
(25%) were having cerebellar ischemia [93]. Some of these events were car-
dioembolic; diagnosing such events provides physicians with the opportu-
nity to initiate anticoagulation and prevent subsequent strokes. Unless the
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cause of vertigo is clearly benign, physicians must maintain a lower thresh-
old for imaging and neurologic consultation in vertiginous elderly patients
(Fig. 7).

Central nervous system infection

Meningitis and epidural abscess

Physicians must be alert to the higher likelihood and subtler presentation
of infectious disease in the geriatric population [94]. Functional decline of
immune cells associated with normal aging, termed immunosenescence,
and other contributors such as malnutrition, result in increased susceptibil-
ity to infection. Presenting complaints in elderly patients are often nonspe-
cific, such as confusion or frequent falls. In addition, older patients have
a blunted fever response and may be normo- or even hypothermic.

Meningitis can occur at any age, but its largest spikes in incidence occur
in infants and in people older than age 60 years. Geriatric incidence is esti-
mated to be two to nine cases per 100,000 population [95]. Diagnosing men-
ingitis in the geriatric population carries special clinical urgency, given the
increased rate of serious complications and in-hospital mortality [96].

Unfortunately diagnostic and treatment delays are common in part be-
cause elderly patients are likely to present with an array of subtle, nonspe-
cific signs and symptoms. The clinical triad of fever, nuchal rigidity, and
altered mental status is rarely present in its entirety and has an abysmal
46% sensitivity among older patients. More than 99% have at least one
of these findings, however, making the absence of all three useful in ruling
out the diagnosis [97].

Fig. 7. The axial MRI on the left shows small areas of restricted diffusion in the right inferior

cerebellum, indicating an acute right anterior inferior cerebellar artery (AICA) territory infarct.

Signal changes in the right vertebral artery seen in the second image are consistent with throm-

bosis and dissection. This elderly patient presented with acute onset vertigo and ataxia.
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Signs and symptoms of meningeal irritation are particularly unhelpful in
aging patients. Nuchal rigidity, found in 92% of young patients who have
meningitis, is less common and less specific in the elderly population.
Neck stiffness is found in 57% of elderly patients who have meningitis
[98], but in 35% of those without any evidence of CNS infection [99]. Rigid-
ity may represent multiple other conditions in this age group, including Par-
kinson disease, osteoarthritis, or cervical spondylosis. Meningeal signs are
also less reliable; 12% of healthy elderly people display a positive Kernig
sign and 18% have a positive Brudzinski [99].

Further complicating clinical assessment is that 40% to 58% of elderly
patients who have meningitis present with concomitant infections, such as
pneumonias or urinary tract infections [100]. The discovery of a large infil-
trate on a chest radiograph can distract clinicians from the presence of CNS
infection and lead to premature closure of the diagnostic work-up.

Spinal epidural abscess is another dangerous infection more common in
older patients. Any delay in diagnosis can be disastrous, because emergent
surgical debridement in combination with antibiotics can prevent permanent
paralysis and death. It is a difficult diagnosis to make in elderly patients,
who frequently present to the ED with back pain from degenerative disease.
In fact, diagnostic delays occur in up to 75% of patients, in part because
more than 85% do not have the classic triad of spinal pain, fever, and neu-
rologic deficits [101]. A lack of fever and leukocytosis does not rule out the
diagnosis. Although MRI is the gold standard test (Fig. 8), some have ad-
vocated the use of inflammatory markers, such as erythrocyte sedimentation
rate (ESR), as a screening tool for patients who have a lower pretest prob-
ability [101].

Patients who have suspected epidural abscess must be transferred to
a center that offers MRI imaging and spinal surgery consultants. Antibiotic
therapy should be administered before transfer. Patients who have suspected
cervical abscesses should be monitored carefully in the ED and sent by ALS

Fig. 8. Central nervous system infections can present without fever or neurologic signs in el-

derly patients. This is a sagittal MRI image of the spine in a 73-year-old woman who presented

to the emergency department with a sole complaint of neck pain. This image reveals C6/7 os-

teomyelitis and discitis with epidural extension resulting in spinal cord compression.
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if transferred, because they are at risk for respiratory decompensation. For
safety, some patients may require intubation to undergo MRI or transfer.

Summary

Geriatrics is an important subspecialty within the field of emergency med-
icine and represents a burgeoning area of practice. The special vulnerability
of the elderly population to neurologic disease and injury and the compar-
ative subtlety of clinical presentation mean that physicians should have
a lower threshold for laboratory studies, radiologic imaging, consultation,
and admission. Transferring appropriate patients to tertiary centers that of-
fer specialized trauma, neurologic, and neurosurgical care, greatly enhances
survival and functional outcomes.
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Mental status abnormalities are a common reason for older patients to
visit the emergency department (ED). The general term ‘‘mental status
change’’ has numerous synonyms, including confusion, organic brain syn-
drome, change in mental status (D MS), decreased level of consciousness
(Y LOC), or simply ‘‘not acting right.’’ These terms are applied to a broad
spectrum of conditions that are encompassed in the disease category of men-
tal status abnormalities. Patients presenting to the ED with an altered
mental status generally require an extensive work-up, including a detailed
history that is difficult to obtain from the individual patient. For emergency
physicians, this translates into a time consuming evaluation talking with pa-
tient families and caregivers, reviewing old medical records, obtaining labo-
ratory and radiologic studies, and possibly specialty consultations. Often
there is still diagnostic uncertainty after the ED evaluation and inpatient ob-
servation, and further testing is required to make a definitive diagnosis.

Emergency physicians can expect that older patients will make up an in-
creasing number and proportion of their patients over the next 30 years [1].
Currently patients older than age 64 years account for 15% of ED visits
nationally [2]. In 30 years, ED visits for elderly patients are predicted to
increase to 25% to 30%. At least 25% of all ED patients over age 65 years
have some form of altered mental status [3–6], and this percentage increases
with age. The effects on patient care are substantial: from the need for rapid
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evaluation of comatose patients, to the recognition and management of de-
lirium, to the recognition that older patients who have dementia may not
follow discharge instructions. Adopting an organized approach to the eval-
uation of mental status is therefore important for the evaluation of all older
ED patients.

This article reviews the significance of altered mental status in older ED
patients. Specific diagnoses are discussed, including delirium, stupor and
coma, and dementia, with a focus on delirium. Finally, an approach to all
older patients is suggested that should result in increased clinician comfort
with older patients, improved ability to communicate with other physicians,
increased quality of care, and improved patient and family satisfaction.

Background

There are two main components to the category of altered mental status.
The first consists of the level of consciousness, or arousal. The second con-
sists of the content of consciousness, or cognition [7]. The distinction be-
tween these two components is important, because impairments of the
content of consciousness are not necessarily accompanied by impairments
in level of consciousness. This may help lead the physician to the appropri-
ate diagnosis.

Determinations of the level of consciousness, or arousal, often can bemade
by simple observation of the patient during routine history and examination.
A normal level of consciousness consists of a patient who is awake and atten-
tive. This level of arousal depends on an intact reticular activating system, ce-
rebral cortex, and communication between the two [7]. Coma is at the other
end of the spectrum. Comatose patients have no response to external stimuli
or awareness of the external environment [7]. In between these two extremes
are the abnormalities of consciousness noted more commonly, including
hyperalert or vigilant patients, lethargic patients, and stuporous patients.

Hyperalert or vigilant patients have a heightened level of awareness of
their external environment [8]. They may have difficulty following normal
conversation because of inattention and are excessively aware of external
stimuli. For instance, the beeping of a monitor may occupy their attention,
even when asked to ignore it. The sheets, gowns, and monitor leads may fas-
cinate the patient. Often there is excessive psychomotor stimulation. These
patients may be at increased risk for harming themselves by getting out of
bed unattended.

Lethargic patients are those who are not awake and alert, but who can be
prompted to awaken with minimal stimuli [8]. This group includes patients
who seem to be asleep each time the physician enters the room, but with
shaking their shoulder or speaking their name, they awaken. The patient
then regresses to a sleeping level of consciousness when conversation ceases.

Stupor consists of a level of consciousness from which the patient can be
aroused only with maximal stimuli [7,8]. This may consist of loud verbal
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stimuli, shaking, or noxious stimuli. The patient may not awaken to a nor-
mal level of consciousness, however, and conversation therefore may be im-
possible. Without continued application of the stimuli, the patient’s level of
consciousness regresses [7].

Attention is another component of the level of consciousness. Patients
with a normal state of consciousness are attentive during the history and ex-
amination; they are able to focus, sustain, and shift attention appropriately
[9]. Patients who are inattentive may be hyperalert or lethargic. As discussed
later, inattention is a clue to the diagnosis of delirium [9].

The level of consciousness, especially in delirium, may be fluid. Patients
at times may be awake and inattentive, then progress to a hyperalert state
requiring constant supervision, and later may be lethargic. Although delir-
ium may progress to stupor or coma, however, and the etiologies are similar,
stupor and coma are exclusive diagnoses [9].

Content of consciousness, or cognition, can be measured using multiple
tools, which are discussed later.

Epidemiology

Numerous studies have evaluated the epidemiology of cognitive impair-
ment in older ED patients. Although the overall proportions of cognitively
impaired patients in the studies vary somewhat, it is clear that cognitive
impairment is common in this population. Approximately 10% to 20% of
community dwelling persons have cognitive impairment [10,11], as do 48%
of nursing home residents [12]. This increases with age, reaching a prev-
alence of nearly 50% in those over age 85 years [11]. Cognitively impaired
persons may visit the ED more frequently, however, because up to 40%
of ED patients are found to be cognitively impaired without delirium [3].

In a study of ED patients 65 years old and older with no prior history of
dementia, Gerson and colleagues found that 34% of the patients had moder-
ate cognitive impairment, and an additional 26% had minimal impairment,
leaving only 40% of patients cognitively intact [3]. Naughton and colleagues
performed two studies of ED patients aged 70 years or older [4,5]. Subjects
were evaluated with the Glasgow coma scale, the Mini-Mental Status Exam-
ination (MMSE), and the Confusion Assessment Method (CAM, a validated
delirium screening tool). In the first study, 8.5%of patients had impaired con-
sciousness (stupor or coma), 9.6% of patients had delirium, 22% had cogni-
tive impairment without delirium, and 60% were cognitively intact [4]. In the
second study, 4.8% had impaired consciousness, 17% had delirium, 38% had
cognitive impairment without delirium, and 40% were cognitively intact [5].

Delirium

Delirium is an acute, fluctuating change in cognition, accompanied by
impaired attention and consciousness [9,13]. Delirium represents the most
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serious cause of altered mental status seen in older ED patients [14]. Ap-
proximately 10% of ED patients over age 65 years present with delirium
[4–6,14–16]. Most often, however, these patients are not diagnosed by the
emergency physician [6,14–16].

Epidemiology

Numerous studies have evaluated the epidemiology of delirium in older
ED patients, with remarkably similar results. In addition to the two stud-
ies noted by Naughton [4,5], Lewis and colleagues found a prevalence of
delirium of 10% [6], Elie 9.6% [15], Hustey 12% [16], and Kakuma
8.4% [14].

The mortality associated with delirium changes depending on whether or
not the diagnosis is made in the ED (or in hospital). Lewis found a 3-month
mortality rate in those patients discharged to home with delirium of 14%
versus 8% for those without delirium, though this difference was not statis-
tically significant (P ¼ .2) [6]. Kakuma found a statistically significant asso-
ciation between delirium and mortality even after adjusting for confounders
[14]. Subjects whose delirium was undetected in the ED had a 3-month mor-
tality of 31%, which was significantly higher than that of those whose delir-
ium was detected (12%), and non-delirious subjects (14%) [14]. These
sobering statistics on mortality are consistent with other studies on the prog-
nosis of delirium. The mortality rate for elders who develop delirium during
hospitalization is 22% to 76%, and the 3-month mortality rate of delirium
is 14 times higher than for other affective disorders [9]. Although many
patients who have delirium recover fully, elderly patients are prone to a
prolonged recovery period with increased likelihood of persistent cognitive
deficits [9].

Diagnosis of delirium

Diagnostic criteria for delirium were first presented in the Diagnostic and
Statistical Manual of Mental Disorders (DSM), 3rd Edition, in 1980 [17]. In
1987 the revision of the DSM-III expanded these to nine diagnostic criteria
[17]. DSM-IV further refined and simplified the diagnostic criteria, making
them easier to use, even by nonpsychiatric-trained professionals [13]. The
DSM-IV criteria for delirium are:

A. Disturbance of consciousness (ie, reduced clarity of awareness of the en-
vironment) with reduced ability to focus, sustain, or shift attention.

B. A change in cognition (such as memory deficit, disorientation, language
disturbance) or the development of a perceptual disturbance that is not
better accounted for by a pre-existing, established, or evolving dementia.

C. The disturbance develops over a short period of time (usually hours to
days) and tends to fluctuate during the course of the day [13].
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The fourth criterion in the DSM-IV involves the etiology of delirium
(caused by a general medical condition, substance induced, multiple etiolo-
gies, or not otherwise specified) [13].

The first criterion, disturbance in consciousness, may involve lethargy
that does not reach the level of stupor or coma, inattention, or psychomotor
stimulation (hyperalert). Overall approximately 25% of patients are lethar-
gic, termed ‘‘hypoactive’’ delirium. Another 25% are hyperalert, termed
‘‘hyperactive’’ delirium. Approximately 35% of cases are mixed, with alter-
ations between hyperactive and hypoactive. Finally, approximately 15% of
patients who have delirium have normal psychomotor activity [18,19].

The second criterion involves cognition. The first deficit to appear is gen-
erally impairment of short-term memory, which is nearly universal in pa-
tients who have delirium [13]. Inouye and colleagues found impaired
memory to be 100% sensitive and 33% specific for delirium [8]. Memory im-
pairment can be tested easily with three-item recall. Disorientation to time
or place may occur, though disorientation to self is uncommon [13]. The
same study noted earlier found disorientation to be 89% sensitive and
63% specific [8]. Perceptual disturbances may include delusions, illusions,
misperceptions, or frank hallucinations. Visual hallucinations are most com-
mon, though auditory, tactile, gustatory, or olfactory illusions or hallucina-
tions may occur [9]. Overall, perceptual disturbances are less common than
memory disturbances, occurring in only 23% of patients who have delirium.
They are more specific for delirium, however (90% specific) [8].

The third criterion involves the rapidity of onset and fluctuation in im-
pairment. Delirium occurs abruptly and is usually apparent within hours
to days of onset [13]. Patients may have a prodrome of restlessness, impaired
attention, and sleep disturbance that can last several days before the onset of
frank delirium [9]. It is this criterion that differentiates delirium from demen-
tia. It is important for the emergency physician to use all available data sour-
ces in confused elders to determine the onset of symptoms, because this has
a major bearing on the workup, treatment, and disposition. When patients
present from home, it is helpful to discuss the changes noted by family or
caregiver. Live-in family may be able to provide a clearer history of the du-
ration of symptoms than others who haven’t seen the patient in many
months. In nursing home patients, it is often helpful to contact the nurse
who sent the patient to help determine the duration of symptoms. From clin-
ical experience, it seems safe to assume that the duration of onset is acute if
someone was concerned enough to have the patient seen in the ED.

Fluctuating course is sometimes difficult to evaluate during the ED stay.
If family or other surrogates are available, one may be able to determine
fluctuation from their history. These surrogates may describe, for example,
that the patient seemed normal for the last 2 days but was anxious and con-
fused at night. Occasionally one can determine fluctuation directly in the
ED, especially in patients who have mixed symptoms. In these cases, one
may have to wake the patient to do a history and examination, and later
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be told by the nurse that the patient is trying to climb out of bed or has
pulled out the IV. Again, it would seem prudent to suspect delirium in the
ED if the other criteria are present and fluctuation cannot be demonstrated
by history or examination.

The Confusion Assessment Method (CAM)

The CAM was first described by Inouye in 1990 [8]. In developing this
tool, the investigators operationalized the DSM-III criteria for delirium,
to ‘‘enable nonpsychiatrically trained clinicians to identify delirium quickly
and accurately in both clinical and research settings’’ [8]. This original study
found a sensitivity of 96% and a specificity of 93%. The CAM has become
one of the most widely used screening tools for delirium and has been stud-
ied extensively. Reports of the CAM’s sensitivity and specificities have var-
ied widely, with sensitivities ranging from 13% to 100% and specificities
ranging from 89% to 100% [20]. Although frequently used in research stud-
ies on older ED patients [4–6,15,16], only one study has evaluated the use of
the CAM by lay-interviewers in the ED compared with a gold-standard
CAM assessment. In this study, the agreement between raters was substan-
tial (kappa 0.91), as were the sensitivity (86%) and specificity (100%) [21].

The CAM requires the presence of acute onset and fluctuating course and
inattention, and either disorganized thinking or altered level of conscious-
ness [8]. Memory impairment and disorientation are not incorporated into
the CAM, though they performed well in the CAM validation study. Disor-
ganized thinking is defined as ‘‘rambling or irrelevant conversation, unclear
or illogical flow of ideas, or unpredictable switching from subject to subject’’
[8]. This criterion is more subjective than memory impairment and disorien-
tation (when measured using validated scales), though the authors of the
original study found perfect agreement between different raters (albeit aca-
demic geriatricians) on this item [8].

Despite the CAM’s relative simplicity, recommendations for its use in
textbooks of emergency medicine [22,23], and use in clinical research in
emergency medicine [4–6,15,16], the overall sensitivity of ED physician diag-
nosis for delirium has not changed substantially since it has become widely
recommended. In a study conducted in 1992, Lewis found that ED physi-
cians correctly identified delirium in 17% of older patients in whom it
was present [6]. In a study done in 2001, Hustey found that ED physicians
correctly identified delirium in 16% of older patients in whom it was present
[16]. Two studies from academic EDs in Canada do show higher rates of de-
tection (25% and 56%) [14,15].

Differential diagnosis

The primary differential diagnosis for patients who have delirium is de-
mentia, because both may cause impaired cognition. One of the key
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elements of the history is the onset of the symptoms; in delirium the symp-
toms are acute, whereas in dementia the onset is longer and more subtle. Ad-
ditionally, patients who have dementia generally do not have impairment in
their level of consciousness [18]. Delirium may be superimposed on demen-
tia in 22% to 89% of patients who have dementia [24]. To detect these cases,
the physician must quantify changes in cognition and their onset. Again,
physicians must be aware that those who know the patient well, such as
family or nursing home staff, can better detect a change in the patient’s cog-
nition than the physician can. One therefore should take these complaints
seriously in patients who have dementia.

Other differential diagnoses for patients presenting with delirium include
primary psychiatric disorders, such as acute psychosis. The term ‘‘pseudode-
lirium’’ has been suggested to identify this condition [18]. This diagnosis,
however, should be made only in patients without a prior history of psychi-
atric disease after extensive evaluation, rather than in the ED [18].

Other symptoms of delirium

In addition to the diagnostic criteria listed previously, patients may man-
ifest other symptoms of delirium. Altered sleep–wake patterns occur in 60%
to 70% of patients [25]. This usually is manifested as daytime drowsiness
and nighttime agitation and disorientation, often referred to as sundowning.
This symptom in particular may be trying for caregivers, who become ex-
hausted from caring for patients at night or are concerned about the pa-
tient’s safety. Emotional disturbances may occur and may fluctuate from
anxiety, fear, irritability, and anger to depression and apathy. Nonfocal neu-
rologic deficits may occur, such as speech and language deficits (dysarthria,
dysnomia, dysgraphia, or aphasia) [9].

Many of the physical signs and symptoms that can occur are associated
with specific etiologies of delirium. For example, asterixis is associated with
hepatic and renal disease. Nystagmus and cerebellar abnormalities may sug-
gest alcohol or drug intoxication. Pupillary abnormalities also can suggest
drug intoxication (eg, miosis with narcotics). Alcohol or sedative–hypnotic
withdrawal is associated with coarse tremors, tachycardia, and low-grade
fever. Because of the frequency of anticholinergic medications causing delir-
ium, one should be alert for symptoms consistent with an anticholinergic
toxidrome (dry mouth, urinary retention, tachycardia, fever).

Etiology

Delirium is a manifestation of various medical disorders of cerebral me-
tabolism or neurotransmission, and as such the etiologies are broad [17,18].
The etiologies can be divided into four categories: (1) primary intracranial
diseases, (2) systemic diseases that affect the brain secondarily, (3) exoge-
nous toxins, and (4) withdrawal from substances [18]. Within these broad
categories there are numerous causes, as noted in Table 1. In the elderly
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patient, determination of a single etiology may be difficult, and often more
than one etiology contributes to the delirium [18].

Common etiologies in elderly patients include infections, medications,
and primary CNS disorders. One study of delirium in community-dwelling
elders implicated infections in 43% of cases, primary intracranial diseases in
25%, cardiovascular disorders in 18%, and medications in 12% [26].

Many medications can cause delirium, including medications available
over the counter and those commonly prescribed to elders. The most com-
mon category of medications to cause delirium is drugs with anticholinergic
properties: antihistamines, antiemetics, antipsychotics, antiparkinsonian
drugs, antidepressants, and gastrointestinal antispasmodics [27]. Antihista-
mines particularly should be searched for, because often they are combined
in over-the-counter medications, such as cold tablets and sleep aids. Patients

Table 1

Common and serious etiologies of delirium in older patients

Primary CNS disease Cerebrovascular accident

Acute or chronic subdural hematoma

Encephalitis

Meningitis

Seizures

Nonconvulsive status epilepticus

Postictal state

Hypertensive encephalopathy

Systematic diseases Infections

Pneumonia

Urinary tract infections

Skin and soft tissue infections

Cardiopulmonary disorders

Acute myocardial infarction

Congestive heart failure

Arrhythmia

Cardiogenic shock

Acute or chronic respiratory failure

Hypoxia

Hypercarbia

Uremia

Hepatic encephalopathy

Fluid or electrolyte abnormalities

Dehydration

Hypernatremia

Hypoglycemia

Hyper- or hypocalcemia

Medications Anticholinergic medications

Antihistamines

Antiemetics

Antiparkinsonian medications

Antispasmodics (gastrointestinal)

Withdrawal Alcohol

Sedative–hypnotics
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and families should be questioned about these medications in the case of
acute delirium without a clear etiology. Medications with more obvious
CNS activities include narcotics, sedative–hypnotics, and alcohol. Meperi-
dine has toxic metabolites that may accumulate, leading to delirium in older
patients, especially those who have renal disease [27]. Older patients are also
susceptible to delirium from fentanyl patches because of accumulation of
active drug over time [27]. Other medications in common use and implicated
in causing delirium in the elderly patient include corticosteroids, antibiotics
(fluoroquinolones, beta-lactams, trimethoprim-sulfamethoxazole), muscle
relaxants, antihypertensives, and H2 blockers [27]. Although this
medication list is extensive, additional medications may cause delirium.
Consequently a thorough history of new medications, including over-the-
counter medications, is essential. It is imperative to review the side-effect
profile of any new medication and to assume that new medications may
have precipitated the patient’s symptoms if alternative explanations are
not available.

Diagnostic testing

Diagnostic testing in patients who have delirium is directed at discovering
the etiology of the patient’s symptoms. Given the large number of causes of
delirium, the workup of an older patient who has delirium can be extensive.
Sometimes a presumed etiology can be determined from the history and
physical examination. This may be difficult, however, if a history from a sur-
rogate is not available and the patient is unable to cooperate with the exam-
ination. Also, the possibility of multiple etiologies of delirium exists [9].
Consequently algorithms for diagnostic testing are not available, and the
evaluation in each patient may be different. The work-up of the individual
patient should be based on a careful clinical assessment and tailored diag-
nostic tests rather than a shotgun approach [28].

Most older patients who present to the ED with delirium require at least
a complete blood count, electrolytes, BUN, creatinine, glucose, and EKG.
Because infections are a common cause of delirium in older patients and be-
cause these infections may present without fever or elevated WBC count
[29], additional work-up for infection may be helpful. Common infections
in older patients include pneumonia and urinary tract infections; chest ra-
diograph and urinalysis therefore may be helpful. Lumbar puncture should
be performed if signs of meningitis are present. If the EKG shows new ab-
normalities, cardiac enzymes should be measured. Hepatic function tests
and serum ammonia levels can be reserved for those patients who have a his-
tory of hepatic problems or those who have physical findings of hepatic dis-
ease (scleral icterus, jaundice, asterixis). Patients who have a history of
chronic lung disease and who present with delirium should have an arterial
blood gas study performed, because hypercarbia caused by respiratory fail-
ure may present with delirium.
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The routine use of computed tomography (CT) of the brain in patients
who have delirium is not recommended [9,28]. Naughton and colleagues
studied the use of CT in delirious ED patients aged 70 years and older.
They found substantial inconsistency in the use of CT by emergency physi-
cians in the evaluation of delirium. Furthermore, only 15% of the scans had
acute findings, and all but one of these was in patients who had substantially
impaired consciousness or new focal neurologic findings [5]. It is therefore
appropriate to limit initial CT scanning to those who have stupor, coma,
or new focal neurologic findings. If no plausible etiology of the delirium
has been determined after a thorough history, examination, and the labora-
tory studies mentioned, however, CT should be considered in other patients
who have delirium.

Treatment

Treatment of delirium usually is directed at the underlying cause of the
delirium. Some patients who have delirium, however, require interventions
aimed at treating the symptoms of delirium. These may involve environmen-
tal interventions, such as turning off the lights, bringing families to the bed-
side, or providing the patient with glasses or hearing aids to reduce sensory
impairments [9]. Physical restraints should be avoided if possible, because
they may increase the patient’s agitation and the severity of the delirium.
When physical restraints are used, the patient should be observed closely
to reduce the risk for injury from the restraints, and the restraints should
be removed as soon as possible.

Pharmacologic treatment of the symptoms of delirium is preferred over
physical restraint. Of the available drugs to treat the symptoms of delirium
in older ED patients, the antipsychotic haloperidol is recommended most
frequently [9,18,30]. Although antipsychotic drugs are implicated in causing
delirium, haloperidol has limited anticholinergic effects [18]. Doses of
haloperidol for this indication are lower than for other patients in need of
chemical restraint; the usual recommended doses are 0.5 to 1.0 mg orally, in-
tramuscularly, or intravenously [18,31]. This can be repeated every 30 min-
utes until the desired effect is achieved [32]. Droperidol also has been used
successfully for delirium; however, it is more likely to cause hypotension,
sedation, and extrapyramidal effects [32]. Furthermore, given the recent
controversy over the black box warning because of prolongation of the QT
interval and arrhythmia [33], haloperidol seems to be a safer choice. Newer
generation antipsychotics, such as risperidone and olanzapine, also have
been studied to treat the symptoms of delirium in older patients [30].

Benzodiazepines, especially lorazepam, are used commonly to treat the
symptoms of delirium [31]. They are especially beneficial for specific condi-
tions, such as the treatment of delirium caused by alcohol or sedative hyp-
notic withdrawal or seizures [9,30]. The risk for paradoxic central nervous
system reactions that may worsen the patient’s condition, however, is higher
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in older patients [32]. One randomized trial found that lorazepam was inef-
fective at reducing delirium symptoms, whereas haloperidol produces rapid
improvement in symptoms [9]. The American Psychiatric Association Prac-
tice Guideline for the Treatment of Delirium recommends avoiding benzo-
diazepines except in the conditions noted previously [30].

Disposition

Delirium has many causes; all are potentially serious. The mortality asso-
ciated with delirium is high, especially if unrecognized [14]. Furthermore,
delirious patients are at risk for injuring themselves and require continuous
supervision to prevent injury. Consequently older ED patients should be
admitted to the hospital for evaluation unless there is a single, clear, and
reversible etiology of the delirium, such as intoxication from a short-acting
medication. In the latter case, the patient should be observed until the symp-
toms of delirium have resolved and be discharged with family or friends who
can observe the patient.

Tests for cognitive impairment

Cognitive impairment from dementia or delirium is common, yet fre-
quently it is not diagnosed by emergency physicians. Given the complexity
of evaluating older patients who have even simple complaints, emergency
physicians must maintain a high index of suspicion for cognitive impairment
in older ED patients. When cognitive impairment is relevant to the reason
a patient is in the ED, an evaluation of their mental status is warranted.
The standardmental status screen since 1975 has been theMiniMental Status
Exam (MMSE) [34]. This 20-question test is familiar to most emergency phy-
sicians. It is comprehensive, testing orientation, registration, recall, calcula-
tion, and ability to follow commands. Certain features, however, make it
undesirable for routine ED use. First, it is not memorized or scored easily,
making the use of instructions and scoring sheets a must. Furthermore, it re-
quires intact vision, hearing, and the ability to write. Any of these may be lim-
ited in older ED patients, whomay have left their glasses at home or whomay
be unable to write because of the presence of IVs or injuries in the writing arm.
Finally, it takes a median of 6 minutes and a maximum of 14 minutes to com-
plete [35]. These issues limit the suitability of the MMSE for routine ED use.

Many other mental status screens have been developed and validated.
Screens studied for ED use include the Orientation Memory Concentration
Test (OMCT), the Clock-Drawing Test (CDT), the Mini-Cog, and the Six-
Item Screener (SIS).

Orientation Memory Concentration Test

The OMCT has been used in ED-based research studies to evaluate men-
tal status in older ED patients [3,16]. Consisting of six questions, including
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temporal orientation, counting backward from 20, saying the months in re-
verse order, and short-term memory, the test takes 2 to 5 minutes to per-
form. The scoring is weighted, and the memory phrase is somewhat
awkward, making a scoring sheet or pocket card a must for administration.
Recently, Huff and colleagues evaluated this tool in the ED using a different
weighting system and have published norms for this scoring system [36,37].

Clock-Drawing Test

The CDT uses a different approach than the other tests. The CDT
evaluates many different cognitive functions, including long-term memory,
concentration, and abstract thinking [38]. There is no uniformity in the
instructions for or scoring of the CDT. One simple approach, however,
is to instruct patients to draw the face of a clock, placing the hands at 10
minutes after 11. The clinician then evaluates the clocks for four features:
(1) a complete circle, (2) numbers correctly placed, (3) one hand larger
than the other, and (4) hands read the correct time. If any of these features
are absent, the CDT is scored as abnormal [39]. Using this simple approach,
the CDT takes a median of 2 minutes to perform [35]. Although the scoring
is somewhat subjective, studies have shown that emergency physicians with
only brief training in scoring agree on whether the CDT is normal or abnor-
mal [35]. Similar to the MMSE, however, the CDT requires intact vision and
the ability to write, which, as noted, may be limited in ED patients. Fig. 1
shows the results of clock tests in older ED patients.

Mini-Cog

The Mini-Cog was developed as a brief screen for use in primary care
settings [40]. It incorporates a clock-drawing test with three-item recall.
Patients are first given a three-item recall list (such as ‘‘pencil, car, boat’’)
and then are asked to draw the face of a clock and place the hands at ten
after eleven. The clock is normal if all numbers are present in the correct or-
der and position, and the hands show the correct time. After drawing the
clock, the patients are asked to repeat the three items. One point is given

Fig. 1. Clock-drawing tests in older ED patients.
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for each correct answer. Normal cognition consists of a score of 3 or a score
of 1 or 2 with a normal clock. Abnormal cognition is defined as a score of
0 or a score of 1 or 2 with an abnormal clock [40]. In a recent ED study, the
authors found the Mini-Cog to be 77% sensitive and 85% specific for cog-
nitive impairment when compared with the MMSE as gold standard [41].

Six-Item Screener

The SIS is a rapid, easily remembered, and easily scored mental status
test [42]. The SIS consists of three-item recall and temporal orientation
(Fig. 2); scoring is the sum of correct answers. The SIS was developed
and validated on two patient samples, a community sample and an Alz-
heimer patient clinic sample. Overall sensitivity and specificity were very
good when compared with the MMSE. The authors recently studied the
SIS in ED patients 65 years and older and found the SIS (using a cutoff
of 4 abnormal/5 normal) had a sensitivity of 94% and a specificity of
85% when compared with the MMSE as gold standard (with a 23/24 cutoff)
[41]. The SIS takes a median of 1 minute to administer [35] and can be in-
corporated into the physical examination, so it is unlikely to substantially
increase the time to evaluate an older patient. Furthermore, its simplicity
makes it easy to remember and score without scoring sheets or pocket cards.
Finally, the SIS tests two core components of cognition: short-term memory
and orientation. Both of these are important to evaluate for delirium and
represent early cognitive deficits (memory) and later deficits (orientation)
[13].

Instructions for the patient: I would like to ask you some questions that ask you to use
your memory. I am going to name three objects. Please wait until I say all three words,
then repeat them. Remember what they are because I am going to ask you to name them
again in a few minutes. Please repeat these words for me: APPLE – TABLE – PENNY.
(May repeat names 3 times if necessary, repetition not scored.)  

Did the patient correctly repeat all three words? Yes No

1.   What year is this?  _________ (1) 
2.   What month is this?  _________ (1) 
3.   What is the day of the week?  _________ (1) 

What are the three objects I asked you to remember? 
4.   Apple  _________ (1) 
5.   Table  _________ (1) 
6.   Penny  _________ (1) 

Total Score: _________ (6) 

Fig. 2. Six-item screener. From Callahan CM, Unverzagt FW, Hui SL, et al. Six-item screener

to identify cognitive impairment among potential subjects for clinical research. Med Care

2002;40(9):771–81; with permission.
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Stupor and coma

As noted, the impairment in consciousness in patients who have delirium
does not reach the level of stupor or coma [9]. Delirium, however, if un-
treated, may progress to stupor, coma, and eventually death. Most cases
of coma (85%) are caused by systemic disease rather than by primary
CNS abnormalities, and the etiologies are similar to those of delirium [43].
Consequently there is substantial overlap between the discussion of delirium
and that of stupor or coma. Although comatose patients require a more
rapid evaluation, the evaluation is similar to that of delirious patients.

It is helpful to use validated scales to evaluate the level of consciousness
in patients who have stupor and coma. Two scales commonly are used. The
first can be remembered by the mnemonic AVPU, which stands for alert, re-
sponsive to verbal stimuli, responsive to painful stimuli, or unresponsive
[44]. This classification is overly simplistic, however, because it doesn’t in-
clude the level of response to the stimuli. For instance, patients who respond
to painful stimuli by answering a question differ substantially from those
whose response is posturing. To improve the description of the level of con-
sciousness, the Glasgow Coma Scale (GCS) may be used. The GCS rates eye
opening and motor response to verbal and painful stimuli, and verbal re-
sponse. Patients who have coma do not open their eyes, obey commands,
or have understandable conversation [4]. Rather than focus on the overall
score, it is important to document the patient’s response to stimuli.

Dementia

Dementia is characterized by the gradual and progressive development of
multiple cognitive deficits, especially memory [13]. It is rare for an emer-
gency physician to be confronted with the need to diagnose dementia.
Most patients who have a gradual cognitive decline without acute change
can be referred for evaluation as an outpatient. Chronic cognitive impair-
ment, however, may affect the patient’s ED care in many ways, from limit-
ing the reliability of the medical history to reducing his or her understanding
of and compliance with discharge instructions [45]. Consequently it is im-
portant to recognize this chronic impairment so that appropriate measures
can be undertaken to improve the history and the patient’s treatment.

General approach

Based on all of this information, a general approach to evaluating mental
status in older ED patients can be developed. This approach should be used
to evaluate mental status in all older ED patients, because the recognition of
delirium is difficult [6,14–16] and the consequences of missed delirium are
serious [14]. To be used this widely, however, the approach must be rapid,
simple, and easy to incorporate into the routine history and examination,
without substantially increasing the time needed to evaluate the patient.
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The first item to assess is the level of consciousness, which corresponds to
item A of the DSM-IV-R criteria for the diagnosis of delirium [13]. Normal
consciousness is alert and attentive. Abnormal levels of consciousness in-
clude alert and inattentive, hyperalert, lethargic, stuporous, or comatose.
In patients who have stupor or coma, it is important to document the pa-
tient’s response to verbal and painful stimuli by the AVPU scale or the
GCS. This information can be obtained during the routine history and ex-
amination, though the physician must observe the patient’s level of attention
during the interview.

The second item assessed is cognition. Rather than rely on orientation
alone, short-term memory should be tested to improve the recognition of
cognitive impairment. The use of validated scales is recommended. The
most rapid and simplest scale is the SIS (Fig. 2). The advantages include
its simplicity; it is easy to memorize and score. A cut-off of three or more
errors had similar sensitivity and specificity for a diagnosis of dementias
as did a cut-off score of 23 on the MMSE [42]. Furthermore, it tests tempo-
ral orientation and short-term memory, which correspond to item B of the
DSM-IV-TR criteria [13]. Finally, it takes a median of 1 minute to perform
in the ED [35] and can be incorporated into the history and examination, so
the time needed to evaluate the patient is not prolonged. An alternative is
the OMCT, which also assesses memory and orientation [3]. Cognition
should be assessed in all patients who are not in stupor or coma. If uncer-
tainty exists about the patient’s cognitive status, the clock drawing test
can be added (see Fig. 1).

After assessing these two items, patients can be termed ‘‘normal mental
status’’ if their level of consciousness is normal and their cognition is nor-
mal. Patients who are stuporous or comatose are diagnosed as such, and
evaluation of the etiology and treatment proceeds. If the patient has im-
paired consciousness or impaired cognition or both, evaluation of the acuity
of onset of the symptoms must be investigated. All possible sources of infor-
mation, including family, friends, and nursing home staff, should be used.
For those whose onset of symptoms is acute (hours to days), delirium should
be the working diagnosis and further testing is warranted. If the symptoms
are chronic and progressive, however, dementia is more likely.

Using this approach allows emergency physicians to improve their ability
to recognize delirium and to communicate their findings to other physicians
without substantially altering the time to evaluate the patient. Recognition
of cognitive impairment should improve the quality of patient care [46].

Summary

Mental status abnormalities are common in older emergency department
patients and may be present in up to 40% of ED patients. These abnormal-
ities may be chronic, from dementia, or acute, from delirium. Making the
diagnosis of delirium in the ED is challenging and requires a systematic
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approach to patients who have an altered mental status. Gerson and col-
leagues found that 60% of geriatric ED patients had some degree of cogni-
tive impairment. The challenge is to identify those geriatric patients who
have acute changes. The mortality for patients who have delirium that is
not diagnosed in the ED or in the hospital is significantly higher than the
mortality for patients in whom the delirium is diagnosed. Consequently
the recognition of delirium is essential for the provision of quality emer-
gency department care. An approach to older ED patients that focuses on
appropriately categorizing mental status impairment without substantially
increasing the time to evaluate the patient has been presented in this article,
and it is hoped that adoption of this approach should result in improvement
in the care of older ED patients.
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In the United States, the proportion and absolute number of elderly per-
sons is ever increasing. These individuals become more susceptible to med-
ical ailments because of the physiologic changes that are a part of the aging
process. Not only are pulmonary disorders more prevalent in elderly per-
sons, differences in the disease process can make the identification and man-
agement of pulmonary disorders challenging for the clinician. Specifically,
differences in the presenting symptoms, interpretation of diagnostic studies,
and treatment modalities make pulmonary disorders in the elderly more de-
manding than in younger individuals.

In this article, we will first review the physiologic changes in the respira-
tory system that occur during aging and attempt to relate these changes to
the development of pulmonary disease in this population. Later, we will dis-
cuss specific pulmonary ailments that are common in the elderly population.
Specifically, pulmonary embolism, pneumonia, chronic obstructive pulmo-
nary disease (COPD), asthma, and tuberculosis (TB) will be discussed. Par-
ticular emphasis will be placed on the differences between these disease
processes in older patients as compared with younger patients.

Pulmonary function in the elderly

The changes in general respiratory function that occur during the aging process
play an important role in the differences in disease manifestations in geriatric pa-
tients. The entire respiratory system from the chest wall to the alveoli undergoes
anatomic changes with aging. As a result, it has been established that even in the
absence of disease pulmonary function deteriorates with age.
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With age there is a reduction in bronchiole airway size secondary to al-
terations in the supporting connective tissue leading to decreased elastic re-
coil, decreased diameter, early closure, and increased airflow resistance [1].
The alveolar ducts and sacs dilate and may coalesce due to changes in the
relative proportions of decreased elastic tissues and increased collagen
that occur during aging [2]. This leads to a smaller number of alveoli and
a resultant diminished alveolar surface area necessary for gas exchange.

The supporting muscles of respiration are also altered during the aging
process. Age related kyphoscoliosis, calcifications of the intercostal carti-
lages, and arthritis of the costovertebral joints lead to an increased rigidity
of the thoracic cage and resultant decreased chest wall compliance. As a re-
sult, elderly patients rely more on the diaphragm and abdominal muscles
and less so on the thoracic muscles to breathe [2]. Because of reduction in
muscle strength with age, including that of the diaphragm and accessory re-
spiratory muscles, elderly patients are more susceptible to fatigue when the
work of breathing is increased by cardiopulmonary insult [3].

The structural changes of both the lungs and the chest wall produce the
predictable decline in pulmonary function seen in elderly patients. Measure-
ments of airflow that are decreased in age include the forced vital capacity
(FVC), forced expiratory volume in one second (FEV1), and the ratio of
FEV1 to FVC. These changes are due to increased rigidity of the chest
wall, loss of elastic recoil of the lung, and decreased force generated by
the muscles of respiration [1,2]. Increased alveolar diameter and subsequent
air trapping in the distal airways increases the residual volume. The combi-
nation of the above findings results in a relatively constant total lung
capacity.

The changes described may result in the altered gas-exchange functions
seen in the elderly. Ventilation-perfusion mismatching occurs secondary to
the collapse of peripheral bronchioles leading to a decrease in alveolar ven-
tilation in the dependent areas of the lung. This, combined with decreases in
alveolar surface area, contributes to alterations in the total pulmonary dif-
fusing capacity.

The response to hypoxic and hypercapnic stimuli is diminished in older
patients compared with younger patients [4]. There is also a reduced effec-
tiveness of cough and compromised mucociliary clearance with age altering
defense mechanisms [3]. This makes geriatric patients more susceptible to
pulmonary infections, and their response to cardiopulmonary insult is re-
duced compared with the general population.

Pulmonary embolism in the elderly

Pathophysiology and risk factors

Pulmonary emboli most often begin as clots that originate in the deep
veins of the lower extremities. These thromboemboli can then travel to
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the pulmonary vasculature of the lungs, resulting in a wide range of re-
sponses, from asymptomatic to cardiogenic shock.

The risks for development of thrombus formation can be described by
Virchow’s triad, including venous stasis, endothelial injury, and hypercoag-
ulability. Although it is unclear if advanced age is an independent risk factor
for thromboemboli, elderly patients typically have a higher incidence of risk
factors for clot formation [5]. In one study of patients over 65 years old di-
agnosed with pulmonary embolism, greater than 70% had more than one
risk factor for thrombus formation [6].

Venous stasis,most typically from immobility, has been found to be themost
common risk factor for the development of pulmonary embolism in all age
groups [7]. Older patients have an increased incidence of immobility secondary
to comorbid medical conditions such as stroke, hip and pelvic fractures, and
other chronic diseases. One study showed 65% of patients older than 65 years
old diagnosed with pulmonary embolism were at bed rest for over 4 days [8].

Endothelial injury leads to clot formation through the activation of the
coagulation cascade and promotion of platelet adhesion and aggregation.
Endothelial injury may result from certain vasoconstrictive or chemothera-
peutic agents, burns, trauma, or surgical procedures [9]. Hypercoagulability
in the elderly can be attributed in part to increases in fibrinogen and other
procoagulant levels and decreases in antithrombin levels seen in aging [2]. It
remains unclear whether or not age alone is an independent risk factor for
venous thrombosis or if it is confounded by associated diseases and the pro-
longed bed rest that often accompanies it [10]. Regardless, it is clear the ge-
riatric patients are more susceptible to developing venous thrombosis and
pulmonary embolism.

Signs and symptoms

The clinical presentation of pulmonary embolism is often nonspecific,
making the diagnosis notoriously difficult in patients of all ages. One study
showed pulmonary embolism was an incidental finding in 63% of autopsy
cases, and that in 70% of cases when the patient died from a pulmonary em-
bolism there was no antemortem suspicion for the diagnosis [11]. Making
the diagnosis of pulmonary embolism is even more challenging in elderly pa-
tients; therefore, an even higher index of suspicion is essential to avoid miss-
ing the diagnosis [6].

Common symptoms of pulmonary embolism include dyspnea, pleuritic
chest pain, cough, palpitations, leg swelling, hemoptysis, anxiety, and syn-
cope, while common signs include tachycardia and tachypnea. There are
varying opinions about the frequency at which these symptoms and signs
are seen in elderly patients as opposed to younger patients. Although
some report that common symptoms are less frequently reported by the el-
derly [12,13], others report a similar rate of signs and symptoms with the
exception of hemoptysis, which is see less frequently in the elderly [7].
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There are several reasons for the difficulty in diagnosing older patients
with pulmonary embolism. The diagnosis may not be considered in patients
presenting with dyspnea or chest pain, as these symptoms can often be at-
tributed to alternative diagnoses such as myocardial ischemia, congestive
heart failure, COPD, or asthma. Elderly patients may also delay seeking
medical care secondary to the blunted perception of dyspnea seen during
the aging process [14,15].

Diagnostic testing

The testing used to diagnose pulmonary embolism in the elderly is similar
to that used in younger patients. Modalities used when investigating the
presence of a pulmonary embolism may include chest radiograph, electro-
cardiogram, arterial blood gas, D-dimer concentration, lung scanning,
and spiral computerized tomography. Although the testing modalities
may be similar, the interpretation of test results differs with the aging
process.

Chest radiographs are useful to rule out other diagnoses that can mimic
pulmonary embolism such as congestive heart failure, pneumothorax, or
pneumonia. A normal chest radiograph in the setting of dyspnea or chest
pain should raise the clinician’s suspicion for pulmonary embolism. In el-
derly patients a normal chest radiograph is seen less frequently. One study
revealed that 82% of patients with pulmonary embolism over age 70 had ab-
normal films [16].

Electrocardiographic findings in pulmonary embolism are nonspecific.
Classic findings of right heart strain such as a new right bundle branch block
and an S1Q3T3 pattern occur infrequently, and as a result, an electrocardio-
gram is rarely diagnostic in pulmonary embolisms. Electrocardographic ab-
normalities specific to a pulmonary embolism occur with nearly equal
frequency in both younger and older patients [7].

Arterial blood gas findings are also nonspecific in making the diagnosis.
Classic findings including hypoxia, a widened alveolar–arterial gradient, and
respiratory alkalosis can be suggestive but not diagnostic. Because the aging
process leads to a decrease in the partial pressure of arterial oxygen and an
increase in the alveolar–arterial gradient, arterial blood gas abnormalities
can be particularly difficult to interpret in the geriatric population [17].

D-dimer testing in the evaluation of patients with suspected pulmonary
embolism has gained recent popularity. The D-dimer concentration is not
specific for the diagnosis of pulmonary embolism [18], as it can be elevated
in other clinical situations such as cancer, postsurgical, or congestive heart
failure. The usefulness of the test in the general population is that the D-di-
mer is highly sensitive, and has a strong negative predictive value when be-
low a certain threshold [19]. The utility of the test in advanced age is reduced
because D-dimer values in the elderly are rarely below the negative predic-
tive value threshold [20].
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Imaging studies play an important role in the diagnosis of pulmonary em-
bolism. Echocardiography is a noninvasive study that may reveal right ven-
tricular strain in response to a pulmonary embolism suggesting the
diagnosis. In the elderly, however, right ventricular dysfunction is more
common and nonspecific secondary to preexisting disease such as COPD
or valvular heart disease. A study of patients greater than 65 years of age
with echocardiograms at the time of pulmonary embolism diagnosis found
right ventricular dilatation and pulmonary artery systolic hypertension was
present in more than half of the patients [8].

Ventilation-perfusion lung scanning can be a useful diagnostic imaging
test when considering pulmonary embolism. Interpretation criteria have
been derived from the PIOPED study, which assigned probabilities to
lung scan patterns based on how likely they were at be associated with an-
giographically diagnosed pulmonary embolism [21]. The interpretation of
such scans can be particularly difficult in the elderly as ventilation-perfusion
lung scanning is frequently nondiagnostic when there is underlying cardio-
pulmonary disease [22]. Abnormal scans can be seen in COPD, congestive
heart failure, pneumonia, interstitial lung disease, and lung cancer, all of
which are seen more frequently with advanced age.

Spiral computerized tomography (CT) scans have recently become the
study of choice in some institutions for clinically suspected pulmonary em-
bolism. Several studies have shown that CT scans are both sensitive and spe-
cific in making the diagnosis in patients of all ages, and is useful in
identifying alternative diagnoses [23–25]. The only limitation of CT scans
in the elderly is the contrast load that may adversely affect patients with re-
nal insufficiency, which is seen more frequently with advanced age.

Treatment

Emergency treatment of pulmonary embolism consists of stabilization of
cardiopulmonary function and prevention of further embolization via anti-
coagulation. Parenteral administration of unfractionated heparin is the
treatment of choice for pulmonary embolisms in patients of all ages, and
should be initiated when the diagnosis is suspected. Bleeding secondary to
heparin administration is a concern, particularly in the elderly, who are at
increased bleeding risk compared with younger patients [26]. Because the re-
sponse to unfractionated heparin varies from patient to patient, close mon-
itoring of the activated partial thromboplastin time is necessary. More
recently, low molecular weight heparin has been used to achieve anticoagu-
lation in the treatment of pulmonary embolism because it does not require
monitoring of laboratory tests and is clinically effective [27].

Oral anticoagulation with warfarin represents the long-term treatment
of pulmonary embolism and venous thromboembolism. Like unfractionated
heparin, the dose response to warfarin varies from patient to patient, and as
a result, close monitoring of the international normalized ratio is necessary.
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This is especially true in elderly patients who are more sensitive to the effects
of warfarin [28]. Proposed reasons for suboptimal regulation of anticoagu-
lation in the elderly include patient confusion with medication dosage as
well as interactions with commonly prescribed medications such as antibi-
otics, anticonvulsants, hypoglycemic agents, and allopurinol.

Pneumonia in the elderly

Pathophysiology and risk factors

Although elderly individuals are at an increased risk for developing pneu-
monia compared with younger patients, the reason for this is uncertain. Nu-
merous studies suggest that comorbid illnesses, which are more common in
elderly patients, rather than advanced age itself, predispose this population
to pneumonia [29]. In fact, in patients older than 65 years with severe com-
munity-acquired pneumonia (CAP), preexisting chronic obstructive dis-
ease was present in 48%, heart disease in 16%, diabetes mellitus in 18%,
and malignancy in 12% of cases [29]. In addition to comorbid conditions,
additional predisposing factors for the development of pneumonia in the
elderly include poor nutrition, recent hospitalization, institutionalization,
general worsening of health, smoking, and recent surgery [30].

Bacterial pneumonia often follows aspiration of microorganisms that have
colonized the nasopharynx. The elderly are predisposed to aspiration of such
organisms because of ineffective cough reflex, esophageal peristaltic dysfunc-
tion, altered levels of consciousness from neurologic illness, and nasogastric
or endotracheal tubes that disrupt normal mechanical barriers to infectious
agents [30]. The increased risk of aspiration combined with the increased in-
cidence of oropharyngeal bacterial colonization seen in the elderly make these
patientsmore susceptible to the development of pneumonia. Although the up-
per respiratory tractmay be colonizedwith bacteria, themucociliary escalator
functions to clear such bacteria. Because of atrophy, this defensemechanism is
slower and less effective in elderly persons [31]. There is also a general decline
in the immune response of elderly patients, particularly cell-mediated immu-
nity, making it more difficult for them to fight infections.

Many of the changes in respiratory mechanics make it more difficult for
elderly patients to cope with cardiopulmonary insults such as pneumonia.
The increased rigidity of the chest wall leads to decreased chest wall compli-
ance, resulting in more reliance on the diaphragm and abdominal muscles to
breath. The reduction of muscle strength makes respiration more difficult in
the setting of pneumonia, and reduced cough reflex makes it more arduous
to clear the infection.

Signs and symptoms

Like many disease presentations, pneumonia in the elderly is often man-
ifested by atypical symptoms. The classic symptoms of fever, chills, rigors,
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cough, shortness of breath, and chest pain are often absent in elderly pa-
tients, and they may have a lower symptom score for pneumonia [32]. In
one study, only 56% of patients with CAP had at least one of the common
symptoms of pneumonia including cough, fever, or shortness of breath [33].
Elderly patients often present with nonspecific symptoms including confu-
sion, lethargy, failure to thrive, weakness, increased falls, or worsening of
chronic illnesses. More than half of patients older than 70 years can have
exclusively nonrespiratory symptoms as the presenting complaint [34].

Classic findings of pneumonia may also be absent in elderly patients. Fe-
ver and signs of consolidation are seen less frequently in this patient popu-
lation. A reliable finding is tachypnea, which has been shown to be a good
indicator for the presence of pneumonia. The atypical presentation of pneu-
monia in the elderly may contribute to increased mortality secondary to de-
layed diagnosis and subsequent treatment.

Diagnostic testing

The diagnostic investigation of pneumonia is similar for patients in all
age groups. Testing methods include routine hematology and biochemistry
laboratories, chest radiography, sputum Gram stain and culture, and blood
cultures. Although the diagnostic methods may be similar, the interpretation
of the results varies in elderly patients compared with younger patients.

Routine blood work should include a complete blood count and electro-
lytes. Common findings may include an elevated white blood cell count or
signs of dehydration. In general, these tests are performed as markers of
the severity of infection and to assess the presence of underlying comorbid
illness or presence of complications, rather than to assist with the establish-
ment of likely cause [30,35].

The chest radiograph is the gold standard for making the diagnosis of
pneumonia. Chest films help to confirm the presence of pneumonia as
well as show the extent of the consolidation, the presence of comorbid dis-
ease, and the existence of complications. In elderly patients classic radio-
graphic features may not be present as coexisting diseases such as COPD,
and congestive heart failure may obscure the presence of an infiltrate. It is
often noted that pneumonia in the setting of dehydration may be absent
on chest films only to appear after hydration [36].

Blood cultures as well as sputum Gram stain and culture are recommen-
ded in all elderly patients with the expected diagnosis of pneumonia. Despite
questions about the utility of such studies, cultures may isolate a particular
organism and guide appropriate antimicrobial therapy.

Etiologic agents

The causative organism leading to the pneumonia is often not identified.
This is particularly true in the elderly population where the bacterial cause
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of pneumonia is only found in less than 50% of patients [37]. Moreover, the
causative organisms are often different in elderly.

The location in which the elderly patient resides also affects the type of
organism that causes pneumonia, and antimicrobial therapy should be
based on the residence of the individual at time of infection. Typically,
the disease is classified into one of three types that include CAP, long-
term care facility (LTCF) pneumonia, and nosocomial or hospital-acquired
pneumonia.

Common causes of CAP in the elderly include the following [30,38]:

Streptococcus pneumoniae
Haemophilus influenzae
Enteric Gram-negative bacilli
Staphylococcus aureus
Aspiration (anaerobes and aerobes)
Influenza and other viruses
Mycoplasma pneumoniae
Chlamydia pneumoniae
Legionella pneumonphila

S pneumoniae is by far the most common bacterial cause of CAP in el-
derly patients accounting for 30% to 50% of cases. The likelihood of other
common causative agents was shown in one study where S pneumoniae ac-
counted for 43%, enteric Gram-negative bacilli for 37%, H influenzae for
20%, and S aureus for 14% of cases [39]. S aureus pneumonia can some-
times be seen as a postinfluenza pneumonia or in those with diabetes or
chronic renal failure [29]. This is covered in more detail in the chapter on
Infectious Emergencies in the Elderly.

Patients that reside in long-term care facilities, like nursing homes or
skilled nursing facilities, are infected by slightly different organisms com-
pared with those seen in the community. The causes of pneumonia in elderly
patients in LTCF include the following [30,38]:

Streptococcus pneumoniae
Enteric Gram-negative bacilli
Staphylococcus aureus
Aspiration (anaerobes and aerobes)
Haemophilus influenzae
Moraxella catarrhalis
Enterococci
Influenza and other viruses

Although S pneumoniae is still the leading cause of infection in these pa-
tients, there is an increased rate of infection from Gram-negative organisms,
S aureus, and anaerobes [39].

The pathogens responsible for hospital-acquired pneumonia include the
following [30,38]:
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Enteric Gram-negative bacilli
Aspiration (anaerobes and aerobes)
Streptococcus pneumoniae
Staphylococcus aureus
Legionella pneumophila
Moraxella catarrhalis
Influenza and other viruses

Unlike CAP and LTCF pneumonia where S pneumoniae is the most com-
mon causative organism, nosocomial pneumonia is most often due to en-
teric Gram-negative bacilli with Pseudomonas aeuruginosa and Klebsiella
pneumoniae being most common [39].

Treatment

Emergency treatment of pneumonia consists of stabilizing pulmonary
function, maintaining adequate oxygenation, reversing dehydration, and an-
timicrobial therapy.

Empiric antimicrobial therapy in the emergency department should be
based on the patient’s age, presence of comorbid illnesses, severity of pneu-
monia, and the residence of the patient at time of infection [35]. Multiple
algorithms have been proposed for empiric treatment of CAP. Appropriate
therapeutic agents may include (1) a second-generation cephalosporin
(cefuroxime) plus a macrolide (azithromycin or clarithromycin), (2) a third-
generation cephalosporin (ceftriaxone or cefotaxime) plus a macrolide (azi-
thromycin or clarithromycin), or (3) an antipneumococcal fluoroquinolone
(levofloxacin or gatifloxacin) alone. Such regimens have been shown to
lower 30-day mortality in elderly patients with CAP [40]. Empiric therapy
for hospital-acquired pneumonia should be based on those pathogens that
are historically seen in a particular health care facility.

Timely administration of antimicrobial therapy is essential in improving
patient outcomes. In one large study, approximately 75% of patients re-
ceived their first dose of antibiotics within 8 hours upon arrival to the hos-
pital, and those patients had significantly lower 30-day mortality than
patients who received their first dose of antibiotics at a later time [41].

Obstructive pulmonary disease in the elderly

Definitions and pathophysiology

COPD is a clinical spectrum that encompasses a number of disease states
characterized by a reduction in expiratory flow. These include asthma,
chronic bronchitis, and emphysema. Following a brief discussion of chronic
bronchitis, this section will focus on emphysema, as it is a disease of primar-
ily the elderly population. Asthma will be discussed in more detail in the
next section.



326 IMPERATO & SANCHEZ
Chronic bronchitis is historically defined as a chronic productive cough
for at least 3 months of the year for at least 2 successive years. Pathologic
changes seen in chronic bronchitis include hypertrophy of the mucous
glands of the larger airways and inflammation. Eventually airflow obstruc-
tion develops, and can lead to hypoventilation and hypercapnia. Patients
with chronic bronchitis are often referred to as ‘‘blue bloaters’’ because
both cyanosis and right heart failure are common [42].

Emphysema is an anatomic disorder characterized by enlargement of the
distal air spaces and destruction of the alveolar walls. The changes seen as
emphysema develops are in large part due to the degradation of elastin,
which leads to decreased lung elasticity, lung hyperinflation, and air trap-
ping from premature closure of the smaller airways. Emphysema patients
are often labeled as ‘‘pink puffers’’ because oxygenation is generally pre-
served as it is offset by hyperventilation [42].

Chronic bronchitis and emphysema typically coexist in the majority of
COPD patients, as only a small percentage of patients may have a relatively
‘‘pure form’’ of either condition [42]. Cigarette smoking is the leading cause
of COPD. Other risk factors include male gender, occupational exposures,
air pollution, and alpha-1-antitrypsin deficiency.

Signs and symptoms

The patient with an acute exacerbation of COPD will often complain of
shortness of breath, cough, or wheezing. Although these symptoms are com-
mon in many pulmonary disorders seen in the elderly, a past history of
COPD should lead the clinician to the proper diagnosis.

On examination, the clinician may notice tachypnea, tachycardia, in-
creased anteroposterior diameter of the chest, and use of the accessory mus-
cles of respiration. Percussion of the patient’s chest may reveal limited
excursion of the diaphragm, consistent with hyperinflation of the lungs.
During auscultation of the chest a prolonged expiratory phase is often
noted. Expiratory wheezes are often heard, but decreased or absent breath
sounds are common secondary to limited air movement, which may not pro-
duce wheezing. As symptoms progress, the patient may develop cyanosis,
confusion, stupor, or coma secondary to severe hypoxemia and
hypercapnia.

In severe cases of COPD pulmonary artery hypertension may develop,
leading to right ventricular enlargement, which is referred to as cor pulmo-
nale. Signs of cor pulmonale include jugular venous distention, tender hepa-
tomegaly, and peripheral edema.

Diagnostic testing

The diagnosis of an acute exacerbation of COPD is primarily clinical. Di-
agnostic studies may aid in making the diagnosis, excluding other diagnoses,
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and determining the severity of the disease presentation. Chest radiographs
are commonly performed. Other studies that may be indicated include elec-
trocardiogram, pulmonary function testing, arterial blood gas, routine
blood tests, brain natriuretic peptide (BNP), and sputum and blood
cultures.

A chest radiograph is useful to rule out alternative diagnoses such as
pneumonia, congestive heart failure, and pneumothorax. It may also reveal
some characteristic changes seen in emphysema, including flattening of the
diaphragms, hyperinflation of the lungs with decreased peripheral vascular
markings, increased retrosternal airspace, or the presence of bullae [1].

An EKG may be useful in the setting of COPD exacerbation. The EKG
can show signs of right ventricular hypertrophy from cor pulmonale, but
may be more useful in identifying other diagnoses such as myocardial ische-
mia or pulmonary embolism. A sudden deterioration of a COPD patient
should further raise concerns for alternative diagnoses such as pneumotho-
rax or pulmonary embolism.

Bedside pulmonary function tests such as the peak expiratory flow rate
can provide an early objective assessment of the patient’s general condition.
Flow data is particularly useful if performed sequentially before and after
treatments to allow the clinician to determine if the patient is improving
or deteriorating. Elderly patients may have difficulty using the airflow mea-
suring device leading to unreliable flow data.

The use of pulse oximetry may help identify hypoxia, but it does not re-
veal hypercapnia or acid-base disturbances, which are common during acute
COPD exacerbations. Arterial blood gas (ABG) determinations can be use-
ful in evaluating hypercapnia and hypoxemia, and can help differentiate
acute versus chronic disease as uncompensated respiratory acidosis is char-
acteristic of acute ventilatory failure [1].

Routine blood work is often not diagnostic in COPD, but is typically in-
cluded in patient evaluation. BNP may help differentiate COPD from con-
gestive heart failure. Additionally, sputum cultures, when available, may
help guide antibiotic selection in both chronic bronchitis and emphysema.

Treatment

The emergency treatment of COPD should be directed at reversing hyp-
oxemia and airflow obstruction. The mainstays of therapy include supple-
mental oxygen, bronchodilators, and corticosteroids. Treatment of such
patients requires frequent reevaluation for response to therapy, as patients
with severe disease may need mechanical ventilation secondary to respira-
tory failure.

The benefits of supplemental oxygen therapy include increasing tissue ox-
ygen delivery, decreasing bronchoconstriction, and reversing hypoxia-
induced pulmonary hypertension [1]. The goal is to maintain an arterial
oxygen pressure (PaO2) of greater than 60 mmHg or an arterial oxygen
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saturation (SaO2) of greater than 90%. Several devices can be used to ac-
complish this goal, including a nasal cannula, simple face mask, Venturi
mask, or nonrebreather mask. The clinician must be careful because some
patients rely on their hypoxic drive for ventilatory stimulation, and depres-
sion of the respiratory center can lead to hypercapnia and CO2 narcosis. Re-
peated clinical evaluations after supplemental oxygen is the most important
measure of response to therapy, but, repeat ABGs may also be helpful in
more severe cases.

Inhaled b2-adrenergic agonists such as albuterol are the initial pharmaco-
logic treatment of choice during an acute exacerbation of COPD as they
promote bronchodilation and improve mucociliary clearance. Although
these medications can be delivered by oral and parenteral routes, inhaled
therapy is preferred by administration via a metered dose inhaler with
a spacing device or a compressor-driven nebulizer. Treatments may be ad-
ministered every 15 to 20 minutes or on a continuous basis depending on
the clinical situation [43].

There is evidence that the therapeutic response to inhaled b2-adrenergic
agonists decreases with advanced age [44], which is consistent with the find-
ings that the number of b2-receptors declines with age [45]. However, a more
recent study showed that younger patients and elderly patients responded
equally well to inhaled albuterol [46].

The aerosolized route achieves topical administration of a relatively small
dose of drug, producing local effects with minimal systemic absorption and
thus few side effects. Although generally safe in the elderly, b2-adrenergic
agonists are not without side effects. Skeletal muscle tremor is most com-
mon, but other adverse effects may include tachycardia, hypertension, pal-
pitations, anxiety, or headache. These medications can also cause a dose-
dependent drop in serum potassium and increase in the QT interval on
the electrocardiogram, so caution must be taken, especially in elderly pa-
tients with cardiac disease.

Inhaled anticholinergic agents such as ipratropium bromide should be
used in conjunction with b2-adrenergic agonists as first-line therapy for
acute COPD exacerbations. In COPD, vagally mediated cholinergic tone
is increased, leading to constriction of the proximal airways [47]. Anticholin-
ergic agents block muscarinic receptors in the airways, and as a result de-
crease both bronchial smooth muscle tone and release of mucous secretions.

Patients with COPD may respond to inhaled anticholingerics despite
a lack of response to inhaled b2-agonists [48]. Because these agents affect
the larger airways and b2-agonists affect the smaller airways, the medica-
tions may show synergism when used together. The combined effects of
these agents has been shown to be superior to either agent used alone
[49–51]. Another advantage of ipratropium bromide is that it has an excel-
lent safety profile with few side effects, dry mouth being most common, and
rarely a metallic taste being described. These medications are longer acting
than b2-agonists, and can be given every 4 hours.
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Patients with acute COPD exacerbations often have a history of conges-
tive heart failure. Although diagnostic tests such as the chest radiograph and
BNP concentration can help differentiate between the two conditions, it is
often necessary to initially treat these patients for both conditions simulta-
neously until diagnostic information is available.

Although corticosteroids act too slowly to alter the immediate emergency
department course, they do play a role in the treatment of COPD. Studies
have shown that steroids help decrease the relapse rate of acute exacer-
bations and reduce treatment failures [43,52–54]. Further discussion of cor-
ticosteroids in pulmonary disease takes place in the following section on
asthma.

Antibiotic therapy in the setting of COPD exacerbations may also be of
some benefit, particularly in those patients who complain of cough with spu-
tum production. A small clinical benefit for empiric antibiotics in the setting
of COPD exacerbations was shown in a meta-analysis of nine randomized,
placebo-controlled trials [55].

Asthma in the elderly

Historically, asthma has been described as a disease of younger patients
and its prevalence is often underestimated in the elderly. Because of this,
asthma is often overlooked and underdiagnosed in the elderly population.
Factors that may account for this underestimation include the overlap of
asthma symptoms with those of chronic bronchitis and emphysema and
the coexistence of other cardiopulmonary conditions that may mimic
asthma [2,56].

Definition and pathophysiology

Asthma is an inflammatory disease of the airways, characterized by in-
creased responsiveness of the tracheobronchial tree to various stimuli lead-
ings to diffuse airway narrowing. In susceptible individuals this can cause
recurrent episodes of wheezing, shortness of breath, chest tightness, and
cough. These symptoms are usually associated with widespread but variable
airflow narrowing that is at least partially reversible either spontaneously or
with treatment [57].

The cardinal features of asthma include bronchial hyperresponsiveness
and airway obstruction. Bronchial hyperresponsiveness is an exaggerated
bronchoconstrictive response by the airways to a variety of stimuli such as
aeroallergens, histamine, methacholine, cold air, and environmental irritants.
It is thought that airway inflammation is the stimulus for bronchial hyperres-
ponsiveness, as it can be induced by a number of inciting events including viral
respiratory infections, allergic reactions, and noxious agents [57].

Airway obstruction is another cardinal feature of asthma, and may be
caused by acute bronchoconstriction, mucus plugging of the airways, bron-
chial wall edema, inflammatory cell infiltration, smooth muscle hypertrophy,
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and uncoupling of elastic recoil forces. This airway obstruction results in the
predictable decline in pulmonary function testing seen in both elderly and
younger patients with asthma [57].

Signs and symptoms

The signs and symptoms of asthma are similar in patients of all age
groups. The most common symptoms reported are cough, wheezing, and
shortness of breath. These symptoms can be mimicked in other diseases
that commonly afflict elderly patients such as emphysema, bronchitis, con-
gestive heart failure, pneumonia, or gastroesophageal reflux disease. As a re-
sult, while the clinician must consider an expanded differential diagnosis in
this clinical setting, he must be certain to contemplate asthma to make the
diagnosis.

One significant difference in presentation is that elderly patients are
symptomatic longer than younger patients before seeking medical attention.
In one study of hospital admissions for asthma, 65% of patients over age 65
years had symptoms for more than 14 days compared with 29% of patients
under 40 years [58]. Proposed explanations for the delay in seeking treat-
ment are a blunted perception of breathlessness in elderly patients or that
the elderly patient may assume that their symptoms are due to decondition-
ing or to normal aging [15,59].

On examination, typical findings may include tachycardia, tachypnea,
hypoxia, and expiratory wheezes on auscultation of the lungs. The clinical
response to an exacerbation of asthma may be blunted in elderly patients,
making it difficult for the clinician to make the diagnosis. In one study older
patients had a larger than predicted decrease in pulmonary function com-
pared with younger patients even though physician assessed severity of pul-
monary function was similar in both groups [60].

Diagnostic testing

The diagnosis of asthma is primarily clinical. However, because the pre-
sentation of asthma may mimic other cardiopulmonary diseases in the el-
derly, diagnostic tests are often needed to rule out alternative causes of
the patients symptoms.

Chest radiographs in the setting of asthma are often nonspecific, and not
typically recommended in the setting of asthma. However, a chest film may
be of use in elderly patients with shortness of breath or cough to rule out
congestive heart failure, pneumonia, pneumothorax, or lung cancer. Chest
radiographs should always be obtained in those patients who do not re-
spond to therapy, and who require hospital admission because they are at
risk for pulmonary complications [61]. An electrocardiogram may be per-
formed, because myocardial ischemia and pulmonary embolism should be
considered as possible causes of the shortness of breath.
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Laboratory studies are not routine in cases of asthma exacerbations if the
clinician is certain of the diagnosis, as complete blood counts and serum
electrolytes are rarely helpful in confirming the diagnosis. In addition,
ABGs are only needed in the most severe cases of asthma that do not re-
spond to standard therapy.

Pulmonary function testing such as peak flow measurements may aid in
making the diagnosis, as there is a predictable decrease in such measure-
ments during an acute asthma exacerbation. Lung function testing is espe-
cially important in this age group because there is an age-related
reduction in the perception of bronchoconstriction in the elderly [15].

Treatment

Asthma therapy in the elderly is similar to that for younger patients. The
goals of treatment for acute asthma exacerbations are to reverse airflow ob-
struction, ensure adequate oxygenation, and relieve inflammation. Treat-
ment should generally follow the recommendations of the National
Asthma Education and Prevention Program [62], and should include in-
haled bronchodilators in mild cases and the addition of corticosteroids in
more severe cases.

Like in COPD, inhaled b2-adrenergic agonists such as albuterol are the
initial treatment of choice during an acute exacerbation of asthma. Al-
though these medications can be delivered by oral and parenteral routes, in-
haled therapy is the preferred method of treatment during asthma
exacerbations. As seen earlier, the clinician must be aware of the common
side effects of these medications such as skeletal muscle tremor, tachycardia,
hypertension, palpitations, anxiety, and headache.

Epinephrine and terbutaline are b2-adrenergic agonists that can be given
subcutaneously. Both can produce tachycardia, hypertension, dysrhythmias,
and vasoconstriction, especially in patients with preexisting heart disease. As
a result, these medications should not be used in elderly patients, who more
commonly suffer from cardiac abnormalities [63].

Inhaled anticholinergic agents such as ipratropium bromide produce
bronchodilation by reducing vagal tone, and may be a good adjunct therapy
in cases of more severe asthma [64,65]. This is because anticholinergic agents
affect larger, central airways while b2-adrenergics dilate small airways. The
medication is poorly absorbed from the mucosal surfaces of the lung, and as
a result, it has an excellent safety profile with few side effects.

Anti-inflammatory agents such as corticosteroids are another mainstay in
the treatment of acute asthma exacerbations. Corticosteroids act by prevent-
ing migration and activation of inflammatory cells, interfering with the pro-
duction of prostaglandins and leukotrienes, and enhancing the action of
b-adrenergic receptors on airway smooth muscle [57]. Corticosteroids
should be administered in patients in whom airway obstruction is not imme-
diately relieved after the first nebulized bronchodilator treatment, or who
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have had prolonged duration of symptoms. Acceptable routes of adminis-
tration in the acute setting include 40 to 60 mg prednisone orally or 60 to
125 mg methylprednisolone intravenously [66].

The side effects of chronic steroid use are particularly concerning in the
elderly. Chronic steroid use can lead to osteoporosis, hyperglycemia, hyper-
tension, impaired immune response, and cataracts. These disorders are all
problems that are typically seen in the elderly population without the use
of chronic steroids, and chronic steroid use will worsen these conditions.

Pulmonary tuberculosis in the elderly

Epidemiology and pathophysiology

TB in humans is caused by any one of three pathogenic mycobacteria
with Mycobacerium tuberculosis (MTB) being the most common agent.
TB infection can manifest as disease in any one of multiple organ systems.
This section will focus on pulmonary TB and its manifestations.

In the United States, over half of all TB cases occur in people over the age
of 65 years [67]. TB cases are fourfold higher in residents of nursing homes
compared with elderly patients living at home [68]. The exact mechanism
for the age distribution of TB cases is not clear. It is commonly believed
that the high rates of active infection in the elderly are due to the large pro-
portion of the elderly population having been previously infected and subse-
quently reactivating latent infection [69]. Moreover, this reactivation is
thought to result from a reduction in host defenses that occur during the ag-
ing process.

Signs and symptoms

As with many other diseases, the symptoms of tuberculosis are often
atypical in elderly patients. As a result, pulmonary TB in the elderly fre-
quently goes unrecognized [70]. The classic symptoms of pulmonary TB in-
clude fever, night sweats, weight loss, fatigue, cough, and hemoptysis.
Additional symptoms may include pleuritic chest pain, shortness of breath,
anorexia, weakness, or failure to thrive.

It has been suggested that because of differing symptomatology pulmo-
nary TB in the elderly might differ from the disease presenting in younger
patients. One study showed that the cardinal symptoms were significantly
less likely in patients greater than 65 years old [71]. A meta-analysis showed
several clinical differences between older and younger patients with pulmo-
nary TB. Older patients were less likely to have fever, sweating, and hemo-
pytsis, and were more likely to have shortness of breath [72].

The physical examination for TB is largely nonspecific and nondiagnos-
tic. Examination of the chest is unlikely to help with the diagnosis, as it may
range from normal to a few scattered bronchial breath sounds. Other non-
specific findings include fever, pallor, and evidence of weight loss.
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Diagnostic testing

Because the history and physical for tuberculosis in the elderly is usually
nonspecific, diagnostic testing is almost always needed to establish the
presence of a TB infection. Useful studies available to the clinician include
routine laboratory tests, chest radiographs, tuberculin skin tests, and micro-
biology testing.

The chest radiograph is the most useful study in making a presumptive
diagnosis of TB, as primary TB infections usually have distinct radiographic
findings. Classic findings of TB on the chest radiograph are a pneumonic in-
filtrate with enlarged hilar or mediastinal nodes. Typically, the infiltrate in-
volves a single lobe, and is classically in one of the upper lobes. In contrast,
mid-zone and lower zone infiltrates may predominate in the elderly patient
making the diagnosis even more elusive in this population [2].

A normal chest radiograph has a high negative predictive value and is
therefore a useful screening test in the emergency department. However, there
is a false-negative rate in approximately 1% of immunocompetent patients,
so depending on the clinical circumstances, the chest radiograph does not
always rule out the diagnosis [73].

If the clinical picture or chest radiograph findings suggest the diagnosis of
pulmonary tuberculosis, the emergency physician should initiatemycobacter-
iologic studies of the patient’s sputum. Spontaneously produced sputum col-
lected under direct supervision is the ideal method of collection, but nebulizer
induction of sputum and gastric aspiration of swallowed respiratory secre-
tions are alternative methods in patients not able to produce sputum [74]. Di-
rect microscopic examination of a stained sputum specimen is the most rapid
test to support a diagnosis of TB because it can detect acid fast bacillus (AFB).
Because of limited sensitivity, a negative AFB smear does not rule out the
diagnosis of pulmonary TB. It is recommended that three specimens be ob-
tained on three different days and retested [74]. The presumptive diagnosis
of TB based on smear testing is usually confirmed by isolating the organism
in culture. Because of the amount of time it takes for positives cultures toman-
ifest, they have a limited role in the emergency department.

Tuberculin skin testing

The tuberculin skin test remains the standard method for detecting latent
MTB infection. The tuberculin test is based on the principle that MTB in-
fection induces sensitivity to certain antigens of the bacillus. These antigens
are contained in the preparation called purified protein derivative (PPD),
which is administered intradermally and then read 48 to 72 hours after ad-
ministration. The largest diameter of palpable induration is measured in mil-
limeters and recorded. Current Centers for Disease Control and Prevention
guidelines use 15 mm of induration as a positive test for people without TB
risk factors but 10 mm of induration should be used in residents of long-
term facilities such as nursing homes [75].
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False negative skin tests may occur in immunosuppressed persons, whose
delayed-type hypersensitivity responses may decrease or disappear. This
condition is known as anergy, and is thought to be more common in the el-
derly population. In men, PPD reactivity drops from 50% in patients who
are between 65 and 74 years of age to 10% in patients who are older than
95 years of age, and in women, the rate drops from 40% to about 5%, re-
spectively, in the same age groups [76]. This increased prevalence of anergy
in the elderly has been attributed to a decline in cellular immunity with age,
eradication of the dormant infecting organism from within the host, or
a combination of both [77,78]. Absence of a reaction to a tuberculin skin
test does not rule out the diagnosis, especially in the elderly [79].

Treatment

The treatment for tuberculosis does not vary much among differing age
groups. Medical therapy regimens are divided into treatment of latent TB
infections and treatment of active disease.

Latent TB treatment is used to prevent the development of active TB dis-
ease in persons known or likely to be infected with M tuberculosis, as dem-
onstrated by a positive PPD test. Current recommendations are treatment
with isoniazid for 9 months [79,80]. Treatment for active TB infections
are targeted against multidrug-resistant TB, and the initial drug regimen
should consist of the four-drug regimen of isoniazid, rifampin, ethambutol,
and pyrazinamide for 4 months, followed by isoniazid and rifampin for an
additional 4 months [79,81]. Treatment must be tailored to the particular re-
sistance profile of the infecting organism.

Summary

The aging process results in changes in pulmonary physiology that make
the elderly population more susceptible to pulmonary disease. These physi-
ologic changes also alter the clinical presentation of such diseases, making
the diagnosis and treatment of pulmonary disorders particularly challenging
for the clinician. It is important for the clinician to have a high index of sus-
picion for pulmonary disorders to make the proper diagnosis. It is essential
to keep in mind the subtle differences between pulmonary diseases in the el-
derly compared with younger patients.
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According to the US Census bureau, the number of people in the United
States over the age of 65 will double from the 35 million in 2000 to more
than 70 million by 2030. As the population ages, the volume and proportion
of geriatric patients presenting to acute care facilities will also increase. To
prepare for the coming flood, emergency physicians must become comfort-
able dealing with this population. Geriatric patients are at high risk for car-
diovascular emergencies with significant pathology and severe morbidity
andmortality. This article discusses five common cardiovascular emergencies:
acute coronary syndrome, congestive heart failure, dysrythmias, aortic dissec-
tion, and ruptured abdominal aortic aneurysm. The discussion focuses on the
differences in presentation, management, and outcomes that characterize
each disease among the elderly. As a rule, the elderly have significantly worse
outcomes than younger patients. Although the graver prognosis is certainly
due in part to the elderly being sicker with less physiologic reserve, it is also
due to delays in diagnosis and under use of therapy on the part of providers.

Acute coronary syndrome

Coronary heart disease is the leading killer in America claiming 1,000,000
lives annually. The incidence of coronary heart disease increases with age. It
is the largest killer among geriatric patients. With a few exceptions, the di-
agnosis and management of acute coronary syndrome (ACS) in the elderly is
similar to that in younger patients. The goals of care focus on accurate, early
diagnosis and aggressive therapy.

* Corresponding author.

E-mail address: rogu@alum.mit.edu (R. Gupta).
0733-8627/06/$ - see front matter � 2006 Elsevier Inc. All rights reserved.

doi:10.1016/j.emc.2006.01.003 emed.theclinics.com

mailto:rogu@alum.mit.edu


340 GUPTA & KAUFMAN
Definition

The termACS applies to a spectrumof ischemic heart disease ranging from
unstable angina (UA), through non-ST segment elevation myocardial infarc-
tion (MI) (NSTEMI), to ST segment elevation MI (STEMI). The term has
evolved to encompass a range of high-risk diagnoses that mandate aggressive
therapy, but that cannot always be distinguished at initial presentation.

The definition of acute myocardial infarction (AMI) is evolving. The con-
sensus definition proposed in 2000 by the European Society of Cardiology,
American College of Cardiology (ACC), and American Heart Association
(AHA) requires either pathologic findings of MI at autopsy; or a typical
rise and fall in troponin or creatine kinase-MB (CK-MB) with ischemic
symptoms, development of pathologic Q waves, EKG changes indicative
of ischemia, or coronary artery intervention [1].

In contrast, UA is marked by active ischemia without infarction. The di-
agnosis is made in patients with clinical symptoms of ischemia, EKG evi-
dence of ischemia, or proven coronary artery disease, but without cardiac
enzyme elevation.

Epidemiology

ACS is the leading cause of death in America. Accounting for 6 million
visits annually, chest pain is the second most common chief complaint eval-
uated in emergency departments (EDs). ACS is the cause in 20% to 25%
of cases [2]. It is particularly common in the elderly. Patients over the age
of 65 account for 60% to 65% of MIs [3] and 80% of deaths. One study of
600 ED patients with chest pain has shown that ACS increased from !7%
in patients !40 years to O71% in patients O80 years [4]. Among all patients
with ACS, approximately 30% have STEMI, 25% have NSTEMI, and 38%
have UA [5]. The elderly tend to have a higher rate of NSTEMI and less UA.

History and physical examination

A careful history is the cornerstone of evaluation. A careful history is the
most informative and discriminatory evaluation tool. The classic history
consists of crushing, substernal chest pain that radiates to the arm, neck,
or jaw. Chest pain, considered a hallmark feature, is classically diffuse,
hard to localize, and described as a crushing, throbbing, or pressure.

Unfortunately, atypical presentations are common. Data from the GRACE
registry analyzing 20,881 patients with ACS show that 1763 (8.4%) presented
without chest pain [6]. Of the patients with atypical presentations, 23.8% were
not initially recognized as having an ACS. After reviewing medicare records
of 434,877 patients with confirmed AMI, Canto et al [7] found that 33% of pa-
tients did not have chest pain. The sensitivity of chest painwas only 67%.A sec-
ond study by Canto et al analyzing 4167 patients withUA reported thatO50%
presented with atypical symptoms, defined as the absence of any chest pain, and
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the absence of pain that was a squeezing, tightness, aching, crushing, dullness,
or exacerbated by exercise and relieved by rest [8]. In each of these studies,
risk factors for atypical presentations included being elderly, being female, or
having congestive heart failure (CHF) or diabetes mellitus (DM).

When dealing with the elderly, the emergency physician (EP) should main-
tain a very high index of suspicion and actively seek out an ACS even in seem-
ingly noncardiac patients. In the GRACE Registry, the dominant atypical
symptoms were dyspnea (49.3%), diaphoresis (26.2%), nausea or vomiting
(24.3%), and syncope (19.1%) [6]. A similar distribution was reported in
Canto’s study of UA [8]. In 1977, Bean reported 10 ‘‘masqueraders of MI’’:
(1) CHF; (2) classic angina pectoris without a particularly severe or prolonged
attack; (3) cardiac arrhythmia; (4) atypical location of the pain; (5) central
nervous system manifestations resembling stroke; (6) apprehension and ner-
vousness; (7) sudden mania, psychosis, confusion, or change in mental status;
(8) syncope; (9) overwhelming weakness; and (10) acute indigestion [9].

Although extremely important, no element or combination of elements in
the history can effectively confirm or eliminate the diagnosis. Several excel-
lent articles report the positive and negative likelihood ratios of various fea-
tures of the history and physical examination [2,10,11]. Often derived on
younger patients with typical presentations, the results of these studies
may not be applicable to the elderly, and should be interpreted with caution.

Traditional risk factors for coronary artery disease (CAD) include smok-
ing, hypertension, hyperlipidemia, and DM. Age is an important indepen-
dent risk factor. Although traditional risk factors adequately assess for
lifetime risk, they are less useful in predicting an ACS.

The physical examination is also less useful in diagnosing ACS. Patients
with hypotension, crackles, peripheral edema, and other stigmata of CHF
are at high risk. Rarely, an ACS may be ruled out on physical examination
by identifying other definitive causes of chest pain, such as trauma or ten-
sion pneumothorax.

Diagnostic tests

EKG
The single most important test to diagnose an ACS remains the EKG. It

should be performed within 10 minutes of presentation. A low threshold
should be maintained to obtain an EKG in the elderly. The sensitivity
and specificity of the EKG depend on the interpretation criteria employed.
With strict criteria (new ST elevation of 0.1 mV in two contiguous leads or
a new left bundle branch block), the EKG lacks sensitivity (61%) but is
highly specific (95%) for AMI [2]. Specific criteria are appropriate when de-
ciding to treat invasively because they do not unnecessarily expose large
numbers of patients to the risks of treatment. In contrast, with liberal crite-
ria (any ST or T-wave abnormalities), the EKG is highly sensitive (94–99%)
but not specific (23%) for AMI [2]. Other ischemic changes include Q waves,
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ST segment depression, T-wave inversion, dynamic changes, and changes
confined to territorial distributions.

Although a normal EKG reduces the risk of an ACS, it does not rule it
out definitively. In one series, 37% of patients with an initially normal EKG
had a final diagnosis of UA [2]. The EKG modifies pretest probability of
ACS in conjunction with the history; it cannot be used to risk stratify the
patient by itself.

Interpretation of the EKG in the elderly can be challenging. The elderly
tend to have abnormal baseline EKGs. Prior MI, left ventricular hypertro-
phy (LVH), preexistent bundle branch blocks, nonspecific ST-T changes,
and atrial fibrillation (AF) often make reading the EKG difficult. An old
EKG for comparison should be obtained. Up to 25% of missed MIs may
be attributable to errors in reading diagnostic EKGs [12].

Cardiac enzymes
Biochemical markers provide useful diagnostic and prognostic informa-

tion in the elderly. Released after myocardial cell necrosis, enzyme elevation
distinguishes AMI from UA. As more sensitive enzymes that identify micro-
infarction become available, patients previously diagnosed with UA will be
diagnosed with MI. Of the myriad of biomarkers studied, the most sensitive
and specific are CK-MB and troponin.

CK-MB is a cardiac-specific subform of creatine kinase, a protein found
in both cardiac and skeletal muscle. The sensitivity of CK-MB varies with
time, first appearing in the circulation within 3 hours of infarction, peaking
at 12 to 24 hours, and normalizing by 3 to 4 days. The sensitivity of a single
measurement is only 47%, but rises to O90% with serial testing until at
least 8 hours after symptom onset. The specificity is high (O95%) [2].

Troponin I and T are contractile proteins found only in cardiac myo-
cytes. Being exquisitely sensitive and reasonably specific for AMI, troponins
are the new ‘‘gold standard’’ for the diagnosis of MI. Troponins, also time
dependent, appear within 6 hours of infarction and remain elevated for 4 to
8 days. Sensitivity is only 50% when measured within 4 hours of symptom
onset, but rises to O95% after 8 hours [13]. The specificity is high, but may
be lowered by renal failure. At least one study suggests that the specificity is
lower in the elderly versus younger patients (94% versus 83%) [14]. Tropo-
nins are also useful in identifying elderly patients with atypical presentations
of ACS with nondiagnostic EKGs. In addition to diagnostic utility, tropo-
nins also have prognostic value. An elevated troponin increases the odds of
short-term mortality three- to eightfold [15].

Risk stratification

The immediate goal of any evaluation is to rapidly decide whether a pa-
tient is having an ACS. The decision is not an easy one. Missed or mis-
treated ACS is the leading cause of malpractice payout against EPs.
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Consequently, most EPs make the decision conservatively. Only 30% of pa-
tients admitted to hospitals for evaluation of chest pain wind up having
acute cardiac ischemia. The cost of negative workups is estimated to be
$5 billion. After the initial evaluation, patients should be placed into one
of four categories: definite ACS, probable ACS, probably not ACS (but still
requiring workup to rule out ACS), or definitely not ACS.

With a working diagnosis of probable or definite ACS, the EP must fur-
ther risk stratify to optimally treat. Patients with STEMI are in the highest
risk group. The UA/NSTEMI patients can be further risk stratified using
clinical criteria. High-risk features include: recurrent or persistent ischemic
pain, elevated troponin, dynamic EKG changes, concomitant CHF, high-
risk findings on stress testing, hemodynamic instability, and a history of pri-
mary coronary intervention (PCI) or coronary artery bypass graft (CABG).
Numerical scores that objectively guide risk stratification have been devel-
oped and validated [16,17]. Accurate risk stratification is important, as it
guides the speed, type, and invasiveness of therapy.

Therapy

Detailed guidelines have been published by the ACC and AHA for UA/
NSTEMI in 2002 [18] and STEMI in 2004 [19]. The guidelines are up to
date, evidence based, and widely available. Consequently, specific treatment
recommendations will only be discussed briefly. Rather, the discussion will
focus on differences in therapy between elderly and younger patients. Table 1
summarizes the classification of recommendations in the guidelines.

Overview of therapy

All patients with suspected ACS should be managed aggressively. Geriat-
ric patients should be treated as aggressively as younger patients employing
anti-ischemic, antiplatelet, anticoagulation, and reperfusion therapy. As in
younger patients, reperfusion is the priority. PCI is the preferred therapy
when available rapidly. Door-to-balloon times should be less than 90 min-
utes. When PCI is not available, reperfusion should be instituted with fibri-
nolysis. Door-to-drug times should be less than 30 minutes. Antiplatelet,

Table 1

Classification of recommendations by AHA/ACC

Class I There is evidence or general agreement that the

treatment is useful and effective

Class II There is a conflicting evidence of divergence of opinion

IIa The weight of evidence favors utility-efficacy

IIb Utility-efficacy is less well established

Class III There is evidence or general agreement that the

treatment is neither useful nor effective and may be harmful

Abbreviations: AHA, American Heart Associations; ACC, American College of Cardiology.
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anti-ischemic, and anticoagulation therapy should be initiated along with re-
perfusion. Patients should be admitted to the coronary care unit (CCU)
when clinically appropriate.

High-risk elderly patients withUA/NSTEMI should also be treated aggres-
sively. Themain caveat is that reperfusionwith fibrinolytics is not indicated for
patients in this category. Maximal anti-ischemic and anticoagulation should
be started. Antiplatelet therapy with ASA or Plavix is indicated. Further anti-
platelet therapy with Glycoprotein (GP) IIb/IIIa inhibitors may be started in
conjunction with cardiology. Patients should be admitted to the CCU when
clinically appropriate. Early invasive management is recommended.

Treatment algorithms for low- to moderate-risk UA/NSTEMI patients
have not been formalized. A wide variety of approaches are employed in-
cluding basic anti-ischemic and antiplatelet therapy, and various risk strat-
ification schemes including inpatient telemetry admission, chest pain
observation units, and expedited ED evaluations with ED initiated stress
testing. Institution specific protocols for treatment should be formalized.

Specific therapeutic agents

Anti-ischemic therapy
Anti-ischemic therapy aims to increase oxygen supply and decrease car-

diac workload. Oxygen therapy is recommended in patients with O2 satura-
tion !90% (Class I). Nitrates reduce ischemia by dilating coronary arteries,
increasing blood flow, and decreasing preload and afterload. Although no
studies have demonstrated direct survival benefit in the elderly, nitrates re-
duce anginal symptoms; their use is considered standard of care. Morphine
sulfate may reduce cardiac workload by decreasing heart rate and systolic
blood pressure. Its use, also not supported by evidence, is recommended be-
cause it reduces pain, a primary goal in the management of ACS.

Based on compelling evidence, beta-blockers are the best anti-ischemic
therapy. Beta-blockers prevent recurrent ischemia and life-threatening ven-
tricular arrythmias. Their use is strongly recommended (Class I for UA/
NSTEMI/STEMI) in all patients without a contraindication [18,19]. Beta-
blockers decrease mortality to a similar or greater extent than aspirin.
Data from the first international study of infarct survival (ISIS-1) showed
a 15% absolute reduction in short-term mortality attributable to atenolol
use. The reduction was even greater (23%) among the elderly [20]. Beta-
blockers also reduce the incidence of heart failure in the elderly after MI.

Antiplatelet therapy
The data supporting the use of ASA is irrefutable. Composite data from

287 studies demonstrate a 22% relative risk reduction from 13.2% to 10.7%
with the use of ASA [21]. The benefits of aspirin extend across all age
groups. Its use is strongly recommended (Class I for UA/NSTEMI/STEMI)
[18,19].
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The use of adenosine diphosphate receptor antagonists is recommended
when ASA has failed or cannot be administered. The CURE trial demon-
strated that the addition of Plavix to ASA reduces the rate of death, stroke,
or MI from 11.5% to 9.3% (relative risk 0.8) [22]. Patients over the age of 65
years benefited. If medical management is planned, the AHA/ACC recom-
mends early administration of Plavix [18]. In patients undergoing angiogra-
phy, Plavix should be withheld until the coronary anatomy is defined and
the need for CABG is excluded.

GP IIb/IIIa inhibitors, such as abciximab, tirofiban, or etifibatide, work
by blocking the GP IIb/IIIa receptor, the final common and obligate path-
way in platelet aggregation. Their optimal use is still being determined. For
the entire spectrum of ACS, GP IIb/IIIa inhibitors offer considerable benefit
in patients undergoing PCI, but are of limited benefit in all but the highest
risk patients being managed noninvasively. For STEMI, GP IIb/IIIa inhib-
itors reduce adverse outcomes of death or MI in patients with PCI from
4.8% to 3.2% at 30 days [23]. For patients receiving fibrinolysis, results
from seven large trials show no benefit of adding GP IIb/IIIa inhibitors.
In fact, their addition nearly doubles the risk of intracranial hemorrhage
and extracranial bleeding in elderly patients (O70 years) [21]. In the most
recent guidelines for NSTEMI/UA, the AHA/ACC strongly recommend
the use of GP IIb/IIIa inhibitors in patients undergoing PCI (Class I), sug-
gest their use in high-risk medically managed patients (Class IIa), and advise
caution in their use in lower risk medically managed patients (Class IIb/III)
[18]. The elderly appear to benefit similarly. Because the benefit depends on
management strategy, the decision to use GP IIb/IIIa inhibitors should be
made in conjunction with cardiology.

Anticoagulation therapy
The benefit of anticoagulation therapy with heparin is clearly demon-

strated and strongly recommended by the AHA/ACC (Class I for UA/
NSTEMI/STEMI) [18,19]. A meta-analysis of multiple trials demonstrates
a reduction in absolute rates of death or MI from 7.4% to 4.5% (odds ratio
[OR] 0.53, 95% confidence interval [CI] 0.38–0.73) [21]. For NSTEMI/UA,
the benefit of anticoagulation in the elderly is less definitive. One retrospec-
tive study of 6935 patients O65 years showed no difference in 30-day mor-
tality with anticoagulation, but a higher rate of major hemorrhage and
transfusion (2.8% versus 1.8%) [24].

Both unfractionated heparin (UH) and low molecular weight heparin
(LMWH) appear to be effective. The ESSENCE trial suggested that enoxa-
parin, a LMWH, is superior in the treatment of NSTEMI/UA [25], espe-
cially in the elderly. The AHA/ACC guidelines promote enoxaparin over
UH unless CABG is planned within 24 hours (Class IIa for NSTEMI/
UA) [18]. In contrast, the use of LMWH along with fibrinolysis for STEMI
is not recommended in patients over 75 years or with renal dysfunction
(Class III) [19].
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Reperfusion therapy
In the treatment of STEMI, reperfusion has demonstrated survival benefit

in the elderly. Indications and contraindications are summarized in Table 2.
The benefit in the elderly was demonstrated in a pooled analysis of 28,896 pa-
tients in whommortality was reduced (28.8–24.9%) with streptokinase versus
placebo [26].Mortality for treated elderly patients was three times higher than
for treated younger patients (25% versus 8.3%), but the absolute reduction of
3.9% compared with untreated patients was also greater [26]. In contrast to
clinical trials, the benefit of reperfusion in studies that reflect nationwide prac-
tice is less clear. The gravest complication of fibrinolysis is intracranial hem-
orrhage (ICH). Older age is a major risk factor for ICH. The proportion of
patients meeting criteria for fibrinolysis decreases dramatically with age.
A review of a large Canadian registry demonstrated that 39.5% of patients
!65 year, 28.8% of patients 65 years to 75 years, 20.2% of patients 75 years
to 85 years, and only 16.1% of patients O85 years were ideal candidates [27].

Table 2

Indications and contraindications for fibrinolytic therapy

Indications

1. Symptom onset within 12 hours and 0.1 mV ST segment elevation in two contiguous

precordial leads or two adjacent limb leads (Class I).

2. Symptom onset within 12 hours and a new LBBB that obscures ST segment analysis (Class I).

3. Symptom onset within 12–24 hours and EKG findings 1 and 2 (Class IIa).

4. Symptom onset within 12 hours and true posterior MI (Class IIa).

Contraindications

Absolute

� Any prior ICH

� Known structural cerebral vascular lesion (eg, AVM)

� Known malignant intracranial neoplasm (primary or malignant)

� Ischemic stroke within 3 months except acute ischemic stroke within 3 hours

� Suspected aortic dissection

� Active bleeding or bleeding diathesis (except menses)

� Significant closed head or facial trauma within 3 months

Relative

� History if chronic severe, poorly controlled hypertension

� Severe uncontrolled hypertension (SBP O180 mmHg, DBP O110 mmHg)

� History of prior ischemic stroke greater than 3 months, dementia, or known intracranial

pathology

� Traumatic or prolonged CPR or major surgery (less than 3 weeks)

� Recent (within 2–4 weeks) internal bleeding

� Noncompressible vascular punctures

� For streptokinase/anistreplase: prior exposure (more than 5 days ago) or prior allergic reaction

� Pregnancy

� Active peptic ulcer

� Current use of anticoagulants: the higher the INR, the higher the risk of bleeding.

Abbreviations: AVM, arteriovenous malformations; CPR, cardiopulmonary resusitation,

ICH, intracranial hemorrhage; INR, international normalized ratio; LBBB, left bundle branch

block; MI, myocardial infarction.
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The superiority of primary PCI over fibrinolysis for reperfusion is clear in
younger patients. One small randomized trial demonstrated that the benefit
of PCI extends to patients over 75 years, reducing death, reinfarction, or
stroke versus fibrinolysis (9% versus 29%, respectively) [28]. Because its
efficacy is less dependent on time, PCI is preferred when there is a delay
in presentation. PCI is also preferred in high-risk presentations (ie, cardio-
genic shock), with a high risk of bleeding, and when thrombolysis fails [19].

Evidence of under treatment in the elderly

Despite clear guidelines that advocate for treatment in the elderly, evidence
suggests that elderly patients are frequently undertreated. After reviewing
records of 2409 patients with AMI, McLaughlin et al [29] reported that the
elderly were less frequently treated with ASA and beta-blockers (6% and
15–35%, respectively) compared with younger patients !65 years. The evi-
dence for underuse of reperfusion is even stronger. In one study, only 25%
of ideal, eligible, elderly candidates received primary PCI or fibrinolysis [30].
Another study reported that among ideal eligible patients, 80% of patients
!65 years of age received reperfusion, compared with 76% of those 65 years
to 75 years, and only 49% of those above age 75 years. A Canadian study by
Boucher et al [27] demonstrated similar results. The odds of being treated
compared with the youngest group (!65 years) was 0.7 for patients 65 years
to 75 years, 0.4 for those aged 75 years to 84 years, and 0.1 for thoseO85 years.

Prognosis

The prognosis for elderly patients with ACS is significantly worse than for
younger patients. Mortality is higher for the elderly (19% versus 5%) [31]. In
a recent review of Canadian patients with AMI, mortality rates increased
dramatically from 2.1% in patients !55 years to 26.3% in patients O85
years [27]. Age was the most important predictor of in-hospital mortality.

Congestive heart failure

Causing 900,000 admissions annually, decompensated CHF is the most
common reason for admission in the elderly population [32]. Improved sur-
vival after MI and a growing elderly population has resulted in an increase
in the prevalence of CHF.Despitemajor advances in diagnosis and treatment,
the survival rate has not improved in recent decades [33]. The pathophysiol-
ogy, variable clinical presentation, rapid ED diagnosis, and aggressive ED
management of decompensated CHF in the elderly are discussed.

Pathophysiology

The cardiocirculatory changes that lead to CHF are a product of me-
chanical and neurohormonal dysfunction [34,35]. Decreased elasticity of
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the aorta and great vessels in the elderly causes increased afterload, left ven-
tricular hypertrophy, and increased coronary oxygen consumption. When
oxygen requirements exceed supply, subendocardial ischemia, myocardial
interstitial fibrosis, and eventually, systolic and diastolic failure develop. De-
creased cardiac output causes renal hypoperfusion, activates the renin–
angiotensin pathway, and increases circulating catecholamines. Subsequent
potent vasoconstriction and increased renal sodium absorption maintain
perfusion in the short term, but exacerbate heart failure over time. Worsen-
ing intravascular fluid retention, vasoconstriction, sympathetic resistance,
and ventricular hypertrophy lead to the syndrome of CHF.

Triggers of decompensation

Major causes of decompensation in the elderly are listed in Table 3. Often
due to lack of education, medication and dietary noncompliance are the
most common causes [36–38]. In an interview-based study by Cline et al
[38], only 55% of elderly patients could correctly name their medications.
In a similar study, only 26% of older patients were aware of the need for
fluid restriction [36]. Arrhythmias such as AF, sick sinus syndrome, and ven-
tricular dysrhythmias increase with age and can trigger decompensation
[37]. Anemia causes a physiologic increase in cardiac output with a decrease
in coronary oxygen supply, resulting in decreased cardiac contractility [39].
Infectious diseases, such as influenza and pneumonia, are physiologic
stressors, and can cause a patient to decompensate and develop CHF.
Last, medications such as nonaspirin nonsteroidal anti-inflammatory drugs
and Beta-blockers can exacerbate CHF, especially when taken incorrectly.

Clinical presentation

The most common signs and symptoms of decompensated CHF are wors-
ening dyspnea on exertion, orthopnea, and lower extremity edema. Unfortu-
nately, the clinical presentation in the elderly is often atypical [40]. Older
patients may present with nonspecific symptoms such as confusion and
decreased exercise tolerance. If dyspnea is present in the older patient, it is

Table 3

Causes of acutely decompensated congestive heart failure (CHF)

Nonadherence

Medication

Diet

Cardiac ischemia

Arrhythmia

Renal failure

Pulmonary embolism

Uncontrolled hypertension

Adverse effects of medications

Infection
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a marker of more advanced disease. The initial assessment of airway, breath-
ing, and circulation may underestimate the severity of illness. Being less sen-
sitive to hypoxia and hypercapnea, geriatric patients may not be tachypneic.
Resting tachycardia is uncommon because of sympathetic resistance [41].

Searching for the trigger is as important as evaluating the severity of the
exacerbation. The patient and family should be asked about recent weight
gain, medication adherence, recent medication adjustments, and any change
in urinary output. Chest pain or angina equivalents such as nausea and epi-
gastric discomfort may represent underlying myocardial ischemia. The pres-
ence of syncope and palpitations may provide the clue to an underlying
tachyarrhythmia.

A complete physical examination in the ED is warranted. Auscultating
crackles, cardiac wheezes, and decreased breath sounds may represent pul-
monary edema or pleural effusion. Jugular venous distension is one of the
most sensitive clinical markers [42]. An S3 gallop or a displaced apical im-
pulse indicate left ventricular hypertrophy and are common in CHF. A
new murmur may represent valvular pathology or papillary muscle ische-
mia. With extremely low interrater reliability, these findings are difficult to
detect; in the elderly, they can be extremely subtle.

Laboratory and radiographic evaluation

In the elderly population, the EP must often rely on laboratory and im-
aging studies to diagnose and assess the severity of a CHF exacerbation. A
thorough evaluation includes a complete blood count, electrolyte panel, car-
diac markers, EKG, echocardiography, chest radiography, and increasingly,
specialized testing such as serum B-type natriuretic peptide (BNP).

Basic laboratory tests
Anemia is an independent prognostic factor in older patients with CHF.

Anemic patients are at significantly higher risk of mortality despite adjusting
for comorbidities [43]. Hypokalemia and other electrolyte abnormalities, of-
ten from diuretic therapy, are common and potentially fatal [44].

EKG and cardiac markers
CHF complicating UA or MI greatly increases morbidity and mortality.

An EKG and cardiac enzymes must be obtained in almost every patient to
assess for and exclude ischemia. Additionally, troponin has prognostic value
independent of its utility in diagnosing MI. In elderly patients with decom-
pensated CHF, an elevated troponin correlates with the severity, mortality,
and length of hospitalization [45].

Echocardiography
By enabling rapid measurement of the ejection fraction (EF), echocardi-

ography is a valuable tool in the initial assessment of CHF. The AHA/ACC
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guidelines strongly advocate using echocardiography in critically ill patients
because it can help diagnose other reversible etiologies such as pericardial
tamponade and pulmonary embolism [46].

Chest Radiography
Chest x-ray (CXR) may confirm the diagnosis of CHF, and may demon-

strate or suggest other important clinical entities such as pneumonia, pneu-
mothorax, and aortic dissection. The CXR may be normal early in the
course of congestive heart failure, and CHF should not be ruled out based
on CXR alone.

B-type natriuretic peptide
BNP is an endogenous hormone released during ventricular stretching.

Two studies, Breathing Not Properly and REDHOT, established its utility
in the acute setting [47,48]. Breathing Not Properly demonstrated that the
BNP was more sensitive then clinical judgment alone (90% versus 49%)
for diagnosing CHF. REDHOT illustrated the value of the BNP as an im-
portant predictor of mortality at 90 days. The role of the BNP in elderly pa-
tients is less clear. The BNP is significantly lower (413 pg/mL versus 821 pg/
mL) in patients with diastolic versus systolic dysfunction resulting in de-
creased sensitivity and accuracy [49]. In addition, the BNP is lower in elderly
patients independent of their EF [50]. Despite these differences, earlier diag-
nosis and treatment, facilitated by BNP use, may reduce the length of hos-
pitalization and the need for intensive care unit (ICU) admission [48].

Management

The keys to managing decompensated CHF are to establish a definitive
airway, aggressively support respiration, and rapidly administer pharmaco-
logic agents to improve cardiac output. With greater comorbidities and less
reserve, the elderly often require aggressive management. Pharmacologic
therapy focuses on correcting volume overload with diuretics, improving he-
modynamics by reducing preload and afterload, and augmenting cardiac
contractility with inotropic agents.

Airway management
Airway and breathingmust be aggressivelymanaged.DecompensatedCHF

often results in acute respiratory distress and hypoxia that is refractory to sup-
plemental oxygen, noninvasive ventilatory support, and diuresis. Indications
for establishing a definitive airway with endotracheal intubation include
apnea, impending apnea, severe fatigue, or inability to handle secretions. Car-
rying a significant risk of nosocomial infection and ventilator associated injury,
endotracheal intubation, especially in the elderly, is not benign [51].

Many patients with cardiogenic pulmonary edema can be managed with
noninvasive ventilatory support. Continuous positive airway pressure
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(CPAP) decreases the rate of endotracheal intubation [52] and may also im-
prove survival. The data supporting bilevel positive airway pressure
(BiPAP) use is not as clear. Sharon et al [53] compared nitrate therapy ver-
sus BiPAP in 40 patients with acute respiratory failure from pulmonary
edema and found a statistically significant increase in the rate of MI in pa-
tients who received BiPAP. Until larger studies establish the safety of Bi-
PAP, CPAP should be used preferentially.

Nitrates
Nitrates are considered first-line therapy for decompensated CHF. Ni-

trates improve hemodynamics by causing arterial and venous dilation that re-
duce afterload and preload, and to a lesser extent, by directly dilating
coronary arteries. Risks of therapy include life-threatening hypotension, es-
pecially in the setting of cardiac tamponade, right heart failure, right heart
MI, or in patients who have taken erectile dysfunction agents such as sildena-
fil (Viagra). Given as a sublingual tablet or spray, transdermal paste, or intra-
venously, nitrates should be used aggressively and titrated rapidly to achieve
therapeutic goals. Intravenous sodium nitroprusside should be reserved for
patients with persistent hypertension refractory to other treatments.

Diuretics
Although diuretics are considered a mainstay of treatment, they are not

always the most optimal therapy. Diuresis reduces intravascular volume,
causes vasodilation, and may result in worsening hemoperfusion. Loop di-
uretics should be used with caution. In general, they are effective in the el-
derly and decrease the length of hospitalization [54]. Nesiritide, BNP, is
one of the newest diuretics. The VMAC trial demonstrated that nesiritide
improves hemodynamics and dyspnea when added to conventional therapy
[55]. Studies evaluating its use in the ED (PROACTION) are in progress.

Angiotensin converting enzyme inhibitors
Angiotensin converting enzyme inhibitors (ACEI) reduce afterload and

preload and are useful in chronic CHF patients. They may have a role in
the treatment of acute pulmonary edema as well. Intravenous (IV) enalapri-
lat has been shown to cause rapid improvement in cardiac output and stroke
volume in patients with severe CHF. Sublingual captopril has been shown to
lead to a decrease in the need for intubation and ICU admission in pulmo-
nary edema patients. ACEI may be an acceptable alternative to IV nitro-
glycerin in pulmonary edema patients with contraindications to nitrates,
such as sildenafil (Viagra) use or severe aortic stenosis [56,57].

Inotropes
B-agonists such as dobutamine and phosphodiesterase inhibitors such as

amrinone and milrinone are used in patients with severe decompensation. In
combination with afterload reducing agents, inotropes improve cardiac
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output and symptoms [58,59]. Dobutamine carries a greater risk of ventric-
ular ectopy and tachycardia compared with the phosphodiesterase inhibi-
tors [58].

Prognosis and disposition

According to Framingham data, mortality in patients with CHF in-
creases 27% per decade of advancing age in men and 61% in women [33].
A study of 112 patients discharged from the ED with CHF showed that
within 3 months of the initial visit, more than 60% of patients experienced
a recurrent visit, hospitalization, or death [60]. The Agency for Health Care
Policy and Research defined criteria for admission based on the presence of
myocardial ischemia, severe respiratory distress, hypoxia (O2 saturation
!90%), anasarca, hypotension (systolioc blood pressure !80), syncope, in-
adequate social support, severe comorbid illnesses, or failed outpatient ther-
apy. Older patients present in more advanced stages; acute care physicians
underestimate the severity of their illness [61]. With such high morbidity
and mortality, the prudent EP should maintain a low threshold for admis-
sion in older patients with any degree of decompensated CHF.

Dysrhythmias

Conduction abnormalities cause significant mortality. Many of the
300,000 deaths each year from AMI are a result of ventricular tachyarryth-
mias (VT) [62]. The incidence of dysrythmias is increasing as the population
is aging. AF is the most common sustained tachyarrhythmia in elderly
patients. It causes approximately 20% of all stroke-related deaths [62].
Prehospital cardiac arrest and three common dysrhythmias: ventricular
arrhythmias, atrioventricular (AV) blockade, and AF in the elderly are
reviewed.

Out-of-hospital cardiac arrest

Aggressive efforts to perform early defibrillation as part of the AHA’s
‘‘Chain of Survival’’ have improved morbidity and mortality in patients
with ventricular fibrillation (VF) [63]. Several studies have evaluated these
guidelines exclusively in the elderly. Older patients have similar survival
rates to hospital discharge (14–24%) and similar neurologic outcomes as
younger patients [64,65]. Bunch et al [66] showed that although older pa-
tients who survive to hospital discharge from VF have a favorable 5-year
survival rate (66%), their survival rate is lower than the age-matched
controls. Overall, out-of-hospital cardiac arrest has a poor but not dismal
outcome [67,68]. Elderly patients should receive the same level of aggressive
resuscitation with rapid response and early defibrillation as younger
victims.
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Ventricular tachycardia and ventricular fibrillation

Advancing age is an independent risk factor for life-threatening ventric-
ular arrhythmias [69]. Sustained VT is defined as a wide QRS complex
(O0.12 seconds) of five or more ventricular beats in succession and a heart
rate over 100 beats per minute. Premature ventricular contractions and
asymptomatic nonsustained VT are common in older patients, and may
be a sign of subclinical coronary heart disease [70,71]. VT is most commonly
caused by cardiac ischemia resulting in fibrotic changes and a reentrant
circuit [72,73]. Other etiologies include medication-induced VT (digoxin,
tricyclic antidepressants, antiarrhythmics), electrolyte disorders, and cardio-
myopathies [74].

During the initial assessment, the presence of hemodynamic instability re-
quires immediate cardioversion, or in the case of pulseless ventricular ar-
rhythmias, emergent defibrillation as set out by the Advanced Cardiac
Life Support guidelines [75]. With such a high prevalence of bundle branch
blocks in elderly patients, identifying the pathologic rhythm may be difficult.
Brugada and others [76,77] have created formulas based on the presence of
AV dissociation, capture beats, fusion beats, and other EKG changes to de-
cipher supraventricular tachycardia (SVT) with aberrancy from monomor-
phic VT. Many studies have shown that emergency physicians cannot
reliably interpret the EKG using these formulas [78,79]. In the absence of
old EKGs, all wide-complex ventricular arrhythmias should be presumed
to be VT. In these situations, AV nodal blocking agents such as verapamil
and adenosine are absolutely contraindicated.

In a stable patient with sustained, monomorphic VT, pharmacologic
therapy may augment cardioversion [80,81]. Amiodarone is the initial choice
for patients with an impaired ejection fraction. In all others consider procai-
namide [75]. Reversible causes such as medication toxicity and electrolyte
abnormalities should be sought and corrected.

In elderly patients with VT or VF, definitive therapy often mandates
placement of an automated implantable cardioverter-defibrillator (AICD).
With a 2-year mortality rate of 30% after MI, AICDs are common in elderly
patients. The MADIT and AVID trials demonstrated that AICDs are supe-
rior to pharmacologic therapy alone [82,83].

Atrioventricular blockade

AV blockade refers to impaired conduction between the atrium and
ventricles. First-degree AV block is defined as prolonged AV conduction
(PR interval O0.2 seconds) without loss of ventricular depolarization.
Second-degree AV block refers to impaired conduction with a patterned
loss of ventricular impulse. Third-degree block refers to the absence of all
atrial conduction. Second-degree AV block is subdivided into Mobitz
Type I (Wenckebach), marked by progressive lengthening of the PR interval
until an impulse is blocked from causing ventricular depolarization, and
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Mobitz Type II, in which a pattern of dropped impulses is present with
a fixed PR interval.

As with VT, fibrosis of the conduction system from age-related changes
and chronic ischemia are the most common etiologies. Other causes include
calcification of the aortic and mitral valves and medication effects. Although
the use of AV-nodal blocking agents is commonly seen as the etiology of AV
blocks in elderly patients, the recurrence rate after the drug is discontinued
is high and other etiologies are often found [84]. Elderly patients with first-
degree or second-degree Mobitz type I are often asymptomatic. Those with
higher degree blocks may present with presyncope or syncope, decreased ex-
ercise tolerance, increased falls, new-onset congestive heart failure, or signs
of an ACS [85].

Emergent management in these patients depends solely on the presence of
adequate perfusion. Bradycardia with hypotension requires emergent treat-
ment first with pharmacologic agents followed by transcutaneous or transve-
nous pacing. Atropine, being safe and effective, is considered first-line therapy
[86]. In the presence of AV-nodal blocking agents, glucagon may be effective.
Patients with Mobitz Type II second-degree or third-degree heart block
require cardiology consultation to consider a permanent pacemaker. In the
elderly, pacemaker placement carries a significant risk of complications [87].

Atrial fibrillation

AF is the most common serious sustained cardiac arrhythmia in the el-
derly with a prevalence of 5% in patients over 65 years old [88]. The inci-
dence doubles with each decade of life. and is independently associated
with mortality [89]. AF is caused by ectopic atrial foci, resulting in disorga-
nized depolarization and loss of atrial contraction. The resulting rapid ven-
tricular rate causes a decrease in diastolic filling and hypotension. Elderly
patients may present with symptoms of hemodynamic collapse such as light-
headness, syncope, or falls, or may present with symptoms of the underlying
trigger such as cardiac ischemia, pulmonary embolism, infection, or electro-
lyte abnormalities.

In the ED, the management is based on the degree of hemodynamic com-
promise and the etiology. In hypotensive patients, immediate cardioversion
is required. Cardioversion is safe in elderly patients, and carries a similar
success, complication, and failure rate as younger patients [90]. In all other
patients, anticoagulation and rate control are the mainstays of treatment.
Rate control agents are selected based on the patient’s ejection fraction.
In normal patients without heart failure, B-blockers such as metoprolol
and calcium channel blockers such as diltiazem are preferred to accomplish
rate control. In patients with impaired cardiac function, amiodarone is the
preferred rate control agent. Causing less hypotension, it is safe in elderly
patients [91]. Alternative agents in patients with impaired EF include di-
goxin and diltiazem, but beta-blockers and verapamil should be avoided.
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The value of anticoagulation to prevent embolic stroke in the elderly pop-
ulation is controversial. Many physicians fear anticoagulation with couma-
din because of concerns about frequent falls, medication compliance and
gastrointestinal bleeding [92,93]. Several studies have validated significant
bleeding complications in elderly patients especially from supratherapeutic
anticoagulation (INR O3.5) [94,95]. However, the benefit in appropriate pa-
tients far outweighs the risk. According to Framingham data, the attribut-
able risk of stroke in patients 80 to 90 years of age with AF is 23% [96].
Anticoagulation decreases this risk by approximately 60% [97]. Many stud-
ies show that bleeding risk is independent of age; therefore, age should not
be a factor in the clinical decision making [93,98].

In stable patients with new-onset AF of less than 48 hours, electrical cardi-
oversion is safe. Although the AFFIRM trial showed that conversion to sinus
rhythm is not associated with improved survival [99], the recently published
RACE study suggested that conversion to sinus rhythm may be associated
with an improved quality of life [100]. In patients with longstanding AF,
the decision to rate control and anticoagulate or to cardiovert is an individual
decision based on the risk of major bleeding complications. It should be made
in conjunction with the patient, primary care physician, and cardiologist.

Aortic dissection

Aortic dissections are an infrequent but extremely high-risk cardiovascu-
lar emergency. Rapid diagnosis and aggressive therapy greatly improve
prognosis. Unfortunately, antemortem diagnosis is difficult, and dissections
are frequently missed. The emergency physician must maintain a high index
of suspicion and skillfully use the history, physical examination, and CXR
to reliably diagnose this elusive entity without initiating too many unneces-
sary and expensive workups.

Definition and pathophysiology

The normal aortic wall consists of three layers: the intima, the media, and
the adventitia. An aortic dissection refers to the separation of the layers of
the aortic wall, with entry of blood into the aortic media, and the creation of
a false lumen. The dissection usually originates from a tear in the aortic in-
tima. It can then propagate proximally or distally, leading to many of the
clinical features of dissection. Factors that increase medial degeneration
such as increasing age predispose one to develop the disease. Intramural he-
matoma without intimal tear is a distinct pathologic lesion that is being ob-
served more frequently and may progress to dissection.

Classification

Aortic dissections are classified by the portion of the aorta involved. In
the Stanford system, a type A dissection involves the ascending aorta, either
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alone or with the descending aorta, and a type B dissection is confined to the
descending aorta [101]. Classification by site is important, carrying both
therapeutic and prognostic significance. Dissections are also classified tem-
porally as acute, if present less than 2 weeks, and as chronic, if present lon-
ger than 2 weeks. The majority are acute.

Epidemiology

Due to misdiagnosis, lack of detection, and immediate death without au-
topsy diagnosis, the exact incidence of aortic dissection is unknown. The es-
timated incidence is 5 to 30 cases per million; undoubtedly, it is rare. In one
study, only 0.003% of patients presenting to an ED with acute back, chest,
or abdominal pain were found to have aortic dissection [102]. Ascending dis-
sections are twice as common as isolated descending dissections and have
higher morbidity and mortality [103].

Important risk factors for aortic dissection include increasing age, aortic
abnormalities, male gender, family history, and hypertension. The peak age
of occurrence is between 60 and 80 years [104]. Aortic abnormalities such as
connective tissue diseases, congenital heart disease, and bicuspid aortic valve
significantly increase the risk. Up to 44% of patients with Marfan’s syn-
drome develop an aortic dissection, accounting for the majority of cases un-
der the age of 40 years. Marfan’s, however, is distinctly uncommon among
the elderly [105]. The ratio of men to women ranges from 2:1 to 5:1 in var-
ious series, but appears to equalize in the elderly [105]. Chronic systemic hy-
pertension is present in most patients. Other recognized risk factors include
cocaine use, cardiac surgery, and aortic catheterization.

History and physical examination

Aortic dissection classically presents with pain that is severe, of sudden
onset, sharp, ripping, or tearing in quality, and that radiates to the back.
Data from 464 patients in the International Registry of Acute Aortic Dissec-
tion (IRAD) confirm that severe pain, present in 95% of cases, is the most
common presenting symptom [103]. Chest pain (73%) exceeds back pain
(53%) and abdominal pain (30%). The onset is abrupt in 85% of patients
[103]. Unfortunately, the classic presentation is less common in the elderly
(76.5% versus 88.5%) [105]. Migratory pain, often considered a hallmark,
and painless presentations are rare. The location of pain can localize the
site of dissection: anterior pain suggests proximal dissection, pain in the
jaw or throat suggests aortic arch dissection, back pain suggests descending
dissection, and abdominal pain suggests dissection below the diaphragm.
Symptoms associated with the onset of the acute, excruciating pain include
anxiety, syncope, diaphoresis, and vomiting.

Many patients with aortic dissection have secondary organ involvement,
most commonly cardiac (30%) or neurologic (18–30%) [106]. Syncope, the
primary presentation in 12% to 13%, is more commonly associated with
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Type A dissections. Depending on the extent of dissection, the vessels in-
volved, and the degree of flow obstruction, patients with an aortic dissection
can present with an acute stroke (5–10%), acute paraplegia (10%), acute
cardiac ischemia, a cold, pulseless extremity, or cardiac tamponade [106].
Aortic dissection should be considered in any patient with chest pain and
neurologic symptoms.

On the physical examination, the vital signs, peripheral pulse exam, and
neurologic examination are useful. Most patients with aortic dissection are
initially hypertensive, but up to 25% may be hypotensive [103]. Hypotension
is more common in the elderly [105], but extremely uncommon in Type B
dissections [107]. Measurement of the blood pressure in both arms and
the thigh demonstrates a systolic pressure differential O20 mmHg in 20%
to 40% of patients. Although a discrepant pulse or pressure is insensitive,
it is specific with a likelihood ratio þ of 5.7 (CI 1.4–23.0) [108]. Similarly,
focal neurologic deficits are insensitive, but highly specific with a LR þ of
6.6 (CI 1.6–28.0) in one study and 33 (CI 2.0–549.0) in another [108]. Bilat-
eral weakness or paraplegia suggestive of a spinal cord lesion is present in
10% to 15% of patients with distal dissections. Auscultation of the heart
for a diastolic murmur is not helpful [108].

Initial diagnostic tests

EKG
Although normal in only 30% of aortic dissections, no EKG findings are

pathognomonic. The EKG is important to assess for cardiac ischemia. New
Q waves or ST segment elevations, present in 7% of patients [108], are more
common in the elderly [105].

CXR
The CXR is abnormal in 85% to 90% of patients. Mediastinal widening

(O8 cm) is the most common finding, occurring in 63% of Type A dissec-
tions and 56% of Type B dissections [103]. Other common CXR findings in-
clude: (1) separation of calcium (O5 mm) from the edge of the aortic wall,
(2) a blurred aortic knob, (3) a left pleuroapical cap, (4) a left pleural effu-
sion, (5) deviation of the paraspinous line, (6) shift and elevation of the right
mainstem bronchus, (7) deviation of the trachea or esophagus to the right.

Risk assessment

Aortic dissection is a diagnostic challenge. Physicians frequently do not
suspect the diagnosis and diagnostic delay is common. Autopsies reveal
that dissections are missed in more than 10% of patients [109]. Deciding
when to pursue the diagnosis is challenging. Like other entities in which in-
tervention can greatly improve outcome, the threshold to obtain definitive
diagnostic testing must be kept low. Frequent negative workups may be tol-
erable. On the other hand, time consuming and expensive workups cannot
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be initiated in every patient. In particular, definitive treatment of much more
common diagnoses (ie, cardiac ischemia) cannot be delayed chasing this rel-
atively rare diagnosis.

According to a study by Von Kodolitsch, three indicators from the his-
tory, physical examination, and CXR can be combined to calculate the
risk of aortic dissection [102]. Von Kodolitsch developed his risk stratifica-
tion tool after examining 26 clinical and radiographic features in over 250
patients. The indicators are: (1) chest pain that is immediate in onset, of
a ripping or tearing character; or both; (2) pulse differentials, blood pressure
(BP) differentials, or both; and (3) a widened mediastinum, aortic silhouette,
or both on CXR. The probability of aortic dissection is high (O80%) when
there is a pulse or BP differential or all three features are present. The prob-
ability is intermediate (30–40%) when there is aortic pain or widening on the
CXR. The probability is low (!7%) when none of the three features are
present. The tool confirms the highly specific nature of pulse and BP differ-
entials for the diagnosis.

Initial management

As soon as the diagnosis of aortic dissection is suspected, the patient
should be monitored, receive two large-bore IVs, and start receiving fluid re-
suscitation with normal saline. Blood should be sent to the blood bank and
for type and crossmatch. The airway should be managed aggressively with
early intubation in hemodynamically unstable patients.

The initial management of all patients with suspected aortic dissection is
medical with aggressive heart rate and BP control. In hypertensive patients,
therapy begins with a beta-blocker, such as esmolol or metoprolol, with the
goal of lowering the heart rate to a target of 60 bpm. Subsequently, a potent,
IV vasodilator, such as nitroprusside, is added and titrated to a goal SBP of
100 to 120 mmHg. Monotherapy with IV labetolol is being increasingly
used. Pain should be controlled with IV narcotics. Hypotensive patients
must be aggressively resuscitated with normal saline. Inotropic agents
should be avoided, as they increase shear stress. Other, more common
causes of hypotension should be excluded. Even in the presence of cardiac
ischemia, when aortic dissection is a serious consideration, anticoagulation
and fibrinolytic therapy must be withheld, as the iatrogenic consequences of
such therapy can be devastating. Cardiac ischemia should be treated with
nitrates and beta-blockers until a definitive diagnosis is made.

The strategy employed to confirm diagnosis and classify the type of dis-
section depends on the resources that are available, the patient’s clinical
condition, the pretest suspicion, and the EKG findings. Definitive diagnosis
of aortic dissection is complicated. Most patients require multiple imaging
tests [103]. Unstable patients with a high pretest probability must not leave
the ED except to go to the operating room. In such patients, cardiology and
vascular surgery must be consulted immediately so that a transesophageal
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echocardiogram (TEE) can be performed at the bedside. Patients with new
ST elevation consistent with AMI must be differentiated immediately. AMI
is far more common than aortic dissection; delays in revascularization must
be minimized. In such cases, the patient should receive an immediate TEE in
the ED or be transferred to a catheterization lab, where the diagnosis can be
made by aortography. Lower risk patients with intermediate to low risk of
aortic dissection and stable vital signs can be definitively diagnosed using
TEE, CT, or MRI scans of the chest and abdomen. These patients must
be closely supervised by appropriate personnel throughout the diagnostic
workup.

Specific diagnostic tests

CT
In IRAD, the CT scan was the initial diagnostic test in 61% of patients

[103]. It is fast, universally available, noninvasive, not operator dependent,
and highly accurate. The CT scan has a sensitivity of 94% and a specificity
of 87% to 100% [110]. Additionally, it provides information about other
potential diagnoses. Unfortunately, the CT scan usually cannot provide
all of the information needed to make an operative decision, and a second
study is frequently required. Other disadvantages include the contrast dye
load, and the need to leave the ED.

TEE
In IRAD, echocardiographywas the initial diagnostic procedure in 33%of

patients [103]. The TEE is the ideal diagnostic test for an aortic dissection. It is
quick, portable, does not require exposure to contrast, and can be performed
in the ED. In experienced hands it is highly accurate. with a sensitivity that is
as high as 98%, and a specificity that is between 63% to 96% [110]. It can pro-
vide all of the information needed tomake an operative decision including: the
entry site of the dissection, the presence of thrombus in a false lumen, the
involvement of coronary and arch vessels, the presence and hemodynamic
significance of a pericardial effusion, and the presence and severity of aortic
regurgitation. The main disadvantage is its lack of universal availability.

Aortography
Historically, aortography was the gold standard but has been supplanted

by CT scanning and TEE [103]. Aortography has a sensitivity of 87% and
a specificity of 75% to 94% [111]. Disadvantages are that it is invasive, time
consuming, and exposes patients to contrast dye. When performed in the an-
giography suite, it may be useful in moderate-or low-risk patients with
STEMI in whom aortic dissection must be ruled out before definitive therapy.

MRI is an extremely accurate diagnostic modality for the diagnosisdits
use will likely increase in the future. Transthoracic echocardiography is
generally considered inadequate to assess the aorta.
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Definitive management and disposition

Further management is determined by the type of dissection and compli-
cations. Proximal dissections are a surgical emergency. Data from the IRAD
show that 72% of patients with Type A dissections are treated operatively
[103]. Poor prognostic factors for surgical success include hypotension, renal
failure, age O70 years, abrupt onset of pain, pulse deficit, and abnormal
EKG, particularly ST elevation [112]. These factors have been combined
into a predictive instrument [112]. Operative mortality at experienced centers
varies from 7% to 36% [103]. Age alone should not exclude patients from
surgery. Nonetheless, operative management is less common in the elderly.
One study revealed that the elderly are managed operatively much less
frequently (64% versus 86%) than younger patients [105]. Although their
operative mortality rate is higher than younger patients (38% versus 23%),
it is lower than in patients managed medically (38% versus 54%) [105].

Type B dissections are usually managed nonoperatively. In the IRAD, of
384 patients with Type B dissections, 73% of patients were treated medically
[107]. Poor prognostic factors include hypotension, absence of chest/back
pain, and branch vessel involvement [107]. Indications for surgery include:
propagation (increasing aortic diameter), increasing size of hematoma, com-
promise of major branches of the aorta, impending rupture, or bleeding into
the pleural cavity. Given the high morbidity and mortality and need for
close monitoring, all patients must be managed in the ICU.

Prognosis

The diagnosis of aortic dissection carries a grave prognosis, particularly in
the elderly. Many patients die before reaching the hospital. With the high
rate of missed diagnosis, treatment is frequently delayed. Untreated dissec-
tions, especially proximal dissections, are highly lethal causing death in
40% to 50% patients within 48 hours and 90% within 1 year [108]. With ag-
gressive diagnosis and modern treatment, survival improves dramatically. In
the IRAD, the overall in-hospital mortality rate was 27.4% [103]. The in-
hospital mortality was 33% for Type A, and 10% for Type B dissections
[105,107]. The in-hospital prognosis for patients with Type A dissections is
considerably worse for the elderly (mortality: 43% versus 28%) [105]. Ten-
year survival for Type A dissections treated with surgery is 55%, and for
Type B dissections is 56% [108]. Just as in younger patients, the elderly derive
long-term benefit from aggressive management of aortic dissection [113].

Ruptured abdominal aortic aneurysm

Abdominal aortic aneurysms (AAA) are relatively frequent, especially in
the elderly. The greatest risk of an AAA is rupture. A ruptured AAA is a true
cardiovascular emergency with extremely high morbidity and mortality.
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Emergency physicians should suspect the diagnosis of AAA in any patient
with hypotension or syncope in combination with abdominal or back pain.
Patients with high-risk presentations require emergent vascular surgery
consultation.

Definition

An aortic aneurysm is a true aneurysm of the aorta in which all three
layers of the aortic wall become dilated. An AAA is defined as an aortic di-
ameter 1.5 times the diameter at the level of the renal arteries. A diameter
greater than 3 cm is considered aneurismal in most patients.

Epidemiology and risk factors

The incidence of AAA is 36 cases per one hundred thousand person years
and is increasing [114]. The incidence increases exponentially with age. Pres-
ent in only 1% of men between the ages of 55 and 64, clinically significant
aneurysms (O4 cm), increase in frequency by 3% to 4% per decade there-
after [115]. Besides age, other risk factors include smoking, male gender,
White race, family history, and, to a lesser degree, hypertension [116].
Smoking, the most significant risk factor in some studies, promotes forma-
tion and growth of aortic aneurysms [116]. Males, with a rate that is four to
five times higher than women, and whites, with a rate twice as high as
blacks, are affected disproportionately.

The risk of rupture increases dramatically with the size of the aneurysm.
In small aneurysms, !4 cm, the rate of rupture is low; for 4- to 5-cm aneu-
rysms the rate is 1%; for 5- to 6-cm aneurysms the rate is 11%; and for
aneurysms O6 cm the rate is 25% [117]. Multiple studies confirm that the
risk of rupture increases dramatically as the size of the aneurysm exceeds
5 cm [118]. The risk of rupture is also greater in aneurysms that are growing
rapidly.

The annual incidence of ruptured AAA, estimated from autopsy data in
Sweden between 1971 and 1986, is 60 cases per million [119]. US estimates of
patients that reach the hospital alive are 31 to 37 cases per million [120]. The
incidence of ruptured AAA increases dramatically with age occurring in
0.01, 0.37, and 1.36 per 1000 people !60 years, 70 to 80 years, and O90
years, respectively [121].

History and physical examination

Unruptured abdominal aortic aneurysm
Most unruptured AAAs are asymptomatic, and are diagnosed inciden-

tally on tests performed for other indications. Some unruptured aortic aneu-
rysms may cause back, flank, or abdominal pain, especially if they are
increasing rapidly in size. Symptomatic aneurysms are at increased risk of
rupture.
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An excellent review, summarizing the utility of the physical examination,
suggests that the only maneuver of demonstrated value is abdominal palpa-
tion to detect a widened aortic pulsation [122]. Pooled data reveal that the
sensitivity of abdominal palpation increases from 29% for small AAAs
that are !4 cm, to 50% for AAAs between 4 and 5 cm, to 76% for
AAAs that are O5 cm [122]. Obviously, obesity decreases sensitivity. Other
findings including bruits, thrills, quality of pulsation, and quality and dis-
crepancy of the femoral pulses proved to be inaccurate in diagnosis.

Ruptured abdominal aortic aneurysm
When an AAA ruptures or leaks, it becomes symptomatic. The classic

triad of back pain, hypotension, and a pulsatile abdominal mass is rarely
present, but most patients manifest at least one or two features. Pain, the
most common finding, is located in the abdomen, back, or flank, is acute
and severe, and may radiate to chest, thigh, or groin. Nausea, vomiting, di-
aphoresis, and syncope often accompany initial hemorrhage. Ruptured
AAA should be the working diagnosis in any patient with a known AAA
who presents with any of the classic features, and should be considered in
any elderly patient with back pain. Cardiac arrest may be the presentation
in 25% of cases.

On physical examination, the vital signs and abdominal exam are most
revealing. Hypotension is present in one half to two thirds of patients.
Tachycardia from pain and hemorrhage is usually present. Because most
ruptured AAAs are large, a palpable abdominal mass is frequently present.

Being a relatively rare cause of abdominal and back pain, ruptured AAAs
are frequently misdiagnosed. Common misdiagnoses include: renal colic,
pyelonephritis, pancreatitis, cardiac ischemia, intestinal ischemia, and mus-
culoskeletal back pain. The EP should consider ruptured AAA when diag-
nosing these other conditions in the elderly.

Diagnostic tests

Abdominal ultrasound
Ultrasound is an excellent tool to diagnose and monitor AAAs. In

trained hands, ultrasound is nearly 100% sensitive [123]. It is also inexpen-
sive, rapid, and requires no contrast or radiation. Ultrasound can be per-
formed at the bedside by a trained ED physician, obviating the need to
leave a monitored setting. Unfortunately, ultrasound cannot reliably detect
rupture [124].

CT
A CT scan is also nearly 100% accurate for the detection of an AAA.

Emergent evaluations with or without contrast have high utility [123]. The
sensitivity of CT for detecting retroperitoneal hemorrhage is 77% to
100% [125]. Another major advantage of CT is that it thoroughly evaluates
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the abdomen for other diagnoses. Its disadvantages are that it is time con-
suming, requires contrast dye to properly assess alternative diagnoses, and
requires potentially unstable patients to leave the ED.

Management

Ruptured abdominal aortic aneurysms
A ruptured, leaking, or symptomatic AAA must be managed aggres-

sively. When the diagnosis is suspected, continuous monitoring, two large-
bore IVs, and saline resuscitation should be initiated immediately. The
patient should be typed and crossmatched for at least 10 units of blood. Re-
suscitation with saline and blood products should continue to a level that
maintains cerebral and end organ perfusiondan systolic blood pressure of
90 to 100 mmHg is the goal in most patients. Overly aggressive elevation
of blood pressure can lead to rupture of a contained hematoma. Surgery
should be notified early and be involved throughout the evaluation. Defin-
itive management is immediate surgical repair. Surgery should not be de-
layed for resuscitation or unnecessary testing.

The diagnostic strategy employed to confirm the diagnosis depends on the
patient’s condition. Hypotensive patients should get a bedside ultrasound.
Although the ultrasound cannot reliably detect a ruptured AAA, the finding
of a normal aortic diameter effectively excludes the diagnosis. The finding of
an AAA in a hemodynamically unstable patient virtually confirms the diag-
nosis and mandates immediate surgery with no further imaging. Patients
without hypotension should get an expedited CT scan to confirm rupture.
Emergent surgery that reveals an intact, symptomatic aneurysm carries
a much higher mortality than elective repair (26% versus 5%) [126].

Surgical repair of ruptured AAAs is risky. Although declining at a rate of
3.5% per decade, operative mortality is still O40% [127]. The biggest pre-
dictor is hypotension. Operative success is greater at experienced centers.
Consideration should be given to transferring the patient to a regional cen-
ter with expertise. No clear criteria exist that preclude surgery. Because rup-
tured AAA is uniformly fatal without repair, surgery is the only potentially
life-saving option. Age is not a contraindication. Nonetheless, the elderly are
managed operatively less frequently than younger patients [128].

Unruptured abdominal aortic aneurysms
Patients with an unruptured, nonleaking, asymptomatic AAA should be

referred for outpatient management. Strategies for management are evolv-
ing, but most experts advise surgical repair for aneurysms that are O5 cm
or growing rapidly. Several excellent articles offer a full discussion [115,129].

Prognosis

The survival rate after a ruptured AAA is dismal. Many patients (50–
80%) die before reaching the hospital. Of those that are aggressively treated,
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immediate operative mortality is 40% to 50% [120,130]. Of those that sur-
vive the initial day of hospitalization, subsequent mortality is close to 30%
[130]. The overall mortality exceeds 90% [121]. Outcomes are significantly
worse in the elderly. In one study, the operative mortality was O50% for
patients O65 years and !50% for patients !65 years of age [120].

Summary

Geriatric patients are at increased risk for cardiovascular emergencies. As
the geriatric population grows, providing care to this high risk population
will occupy an increasingly important part of every shift. This article dis-
cussed five common cardiovascular emergencies: ACS, CHF, dysrythmias,
aortic dissection, and ruptured AAA. The geriatric population is challeng-
ing, especially in the rapid pace of the ED. Atypical presentations, compli-
cated medical histories, and unclear information from a poor historian can
make the already challenging art of diagnosis virtually impossible. The EP
must be vigilant, maintaining a low threshold to test and actively seek a car-
diovascular emergency. After a diagnosis is made, aggressive therapy must
be implemented. With only a few caveats, management of the elderly patient
is similar to that of younger patients. As a rule, across the entire spectrum of
cardiovascular emergencies, the elderly have significantly worse prognosis
than younger patients. Although the graver prognosis is certainly due in
part to the elderly being sicker with less physiologic reserve, it is also due
to delays in diagnosis and under use of therapy on the part of providers.
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High risk for and subtle presentations of serious pathologic conditions in
the elderly patient who has abdominal pain require careful, timely evalua-
tions and aggressive management. The elderly patient who has abdominal
pain consumes more time and resources than any other emergency depart-
ment (ED) patient presentation [1]. Their length of stay is 20% longer than
younger patients who have the same complaint, they require admission
nearly half the time, and they require surgical intervention one third of the
time [2]. In contrast to many other patient presentations, the elderly patient
who has abdominal pain requires the ED physician to do more than deter-
mine ‘‘sick or not sick’’ andmake a disposition of admission versus discharge.
Failure to identify an acute surgical condition in the emergency department
can lead to increased mortality even if the patient is admitted for observation
[2]. Of those elderly patients who have abdominal pain and are discharged
home, nearly one third returns to the ED with continued symptoms.

The population of the United States is continuing to age. Twelve percent
of the population is older than the age of 65 years, and this number is ex-
pected to increase to 20% by the year 2030. The fastest growing subset is
the group of people over the age of 85 years. There is likely to be an increase
in the number of elderly patients who present to the emergency department
with abdominal pain.

Challenges to diagnosis

Several variables create complexities in securing a diagnosis in this age
group. These include the physiologic changes that accompany aging, diffi-
culties with taking an adequate history, medications that cause or confound
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pathology, lack of expected vital sign changes and physical findings, signif-
icant comorbidities, and seemingly normal laboratory values in the face of
surgical disease.

Physiologic changes

Although the actual number of T cells does not decline with age, their
function does [3]. This renders the elderly person less able to fight infection.
Moreover, they have alteration in their physical barriers to infection, such as
skin and mucous membrane strength and integrity. Altered pain perception
is well documented in elderly patients. A 1960 study demonstrated a prolon-
gation in time necessary to sense a painful stimulus and to perceive it as
painful [4]. Painless cardiac ischemia and infarction have long been recog-
nized in elderly patients [5]. More recent studies now extend this decreased
pain perception to intra-abdominal conditions [6,7]. This decreased sensitiv-
ity may be one factor why elderly patients present to EDs later in their dis-
ease course with resultant poorer prognosis.

History taking

Several factors contribute to the difficulty that may be encountered in
taking an adequate history from an elderly patient. Decreased hearing or
memory may exacerbate the problem. Stoicism commonly is encountered,
coupled with the fear of losing independence should a serious condition
be found. Acute or chronic alteration in mental status is encountered
frequently.

Medications

Medication use may mask or create pathology. More elderly patients are
taking nonsteroidal anti-inflammatory drugs (NSAIDs) than ever before,
which may increase their risk for peptic ulcer disease. Steroid medications
are useful for various conditions found in elderly patients, such as rheuma-
toid arthritis and temporal arteritis, but they also may increase the risk for
ulcer formation. In addition, they may block the expected inflammatory re-
sponse to peritonitis, leading to less abdominal tenderness. Anticholinergic
medications may induce abdominal pain through urinary retention or ileus.
Several other common medications, including digoxin, colchicine, and met-
formin, can produce abdominal pain. Beta blockers may blunt the expected
tachycardia often seen with serious intra-abdominal pathology. Acetamino-
phen and NSAIDs may reduce the likelihood of fever, whereas cortico-
steroids may alter the serum leukocyte count and blunt the inflammatory
response. Chronic narcotic use may blunt the pain that normally accom-
panies an abdominal catastrophe. Antibiotic use may cause abdominal
pain, vomiting, and diarrhea. This is important to keep in mind when eval-
uating the elderly patient who has a long list of medications.
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Physical examination

Evaluation of vital signs is the first step of a physical examination. This too
may be fraught with uncertainty in the elderly patient. Despite serious intra-
abdominal pathology, elderly patients are often normothermic or even hypo-
thermic [8]. As noted earlier, the expected tachycardia may be blunted by
medications or intrinsic conduction system abnormalities. Normal appearing
blood pressure may reflect significant hypotension for a patient who has
chronic hypertension. Tachypnea should be noted, and although it may re-
flect the expected response to pain, it also may be a compensatory mechanism
for progressive acidosis caused by sepsis or ischemic bowel.

Physical examination should not be limited to the abdomen. General
appearance is important, as is overall volume status. Conjunctivae should be
examined for pallor. The cardiopulmonary examination is crucial. It may
suggest a diagnosis by showing signs of pneumonia, congestive heart failure,
pericarditis, or pulmonary emboli. The presence of atrial fibrillation is of
particular significance, because it increases the risk for mesenteric ischemia.
Examination of the extremities may reveal the presence of peripheral emboli
or stigmata of vascular disease. Neurologic findings of previous cerebrovas-
cular accident also may be a clue to underlying vascular disease.

The abdomen should be assessed fully, taking special note of surgical scar-
ring, distention, organomegaly, ecchymosis, masses, or bruits. Abdominal
musculature is often thin in elderly patients, leading to less guarding and ri-
gidity even in the presence of frank peritonitis. A detailed search for hernias
should be conducted, because they may be the cause of bowel obstruction
and strangulation. Although the rectal examination does not assist in limit-
ing the differential diagnosis, it may reveal the presence of gross or occult
blood and may be the only way to discover prostatitis as a source of pain.

Comorbidities

Diabetes may blunt the normal response to serious abdominal pathology,
including acute cholecystitis and acute appendicitis, making these surgical
conditions more difficult to identify. Patients who have known gastrointes-
tinal malignancies may have their abdominal pain written off as cancer pain,
when in fact they may have a perforated viscous or other surgical process.
The higher prevalence of vascular disease in elderly patients means that
vascular catastrophes, such as leaking abdominal aortic aneurysm, mesen-
teric ischemia, and mesenteric venous thrombosis, all of which are difficult
to diagnose in a timely fashion, are more likely to be the cause of abdominal
pain in an older patient.

Laboratory values

It is prudent for the clinician to have a low threshold for obtaining lab-
oratory studies in elderly patients who have abdominal pain. The clinician
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should not be swayed by normal laboratory values, however, nor be con-
fused by abnormalities that do not fit the clinical picture. Laboratory values
are often normal despite the presence of surgical disease. Over-reliance on
the leukocyte count is another common pitfall. Up to one quarter of patients
who have appendicitis may not develop leukocytosis [9]. The same is often
found in other surgical conditions. Hyperamylasemia is nonspecific, and al-
though elevations may indicate pancreatitis, they also may be seen in more
life-threatening entities, such as mesenteric ischemia. The presence of blood
in the urine may be seen in patients who have nephrolithiasis or urinary
tract infection, but it also may be found in cases of appendicitis, diverticu-
litis, or even ruptured abdominal aortic aneurysm (AAA). An electrocardio-
gram should be obtained early in the work-up of elderly patients who have
abdominal pain.

Imaging studies

A discussion of plain radiographs and other imaging modalities deserves
special consideration, because their role has changed with advances in tech-
nology, availability, and operator skills.

Plain radiographs

The general usefulness of plain radiographs is limited mainly to evalua-
tion for free intra-peritoneal air, signs of obstruction, or the rare case of
foreign body ingestion or insertion. Although neither cost effective nor diag-
nostically helpful as a general screening tool in the elderly patient who has
abdominal pain, there are several clues to serious disease that may be found
on plain radiographs [10]. Suggestion of cecal or sigmoid volvulus may be
noted. Signs of biliary tract disease such as emphysematous cholecystitis
may be seen. A calcified aneurysmal aorta may be noted. Despite these
more subtle abnormalities, the presence of free intra-peritoneal air or bowel
obstruction remain the most useful radiographic findings.

Ultrasound

As more and more emergency physicians (EPs) gain familiarity and skill
with bedside ultrasound, more uses are found for it. Long used to evaluate
the abdomen in trauma, EPs are now becoming more comfortable with
other applications. In the geriatric patient who has abdominal pain, it is
useful for diagnosing AAA. Although ultrasound cannot determine whether
the AAA is leaking or not, in an unstable patient who has abdominal pain
and who is found to have an AAA, emergent surgical exploration is man-
dated. Ultrasound is also the imaging modality of choice for biliary and pel-
vic disease. Ultrasound may be limited by body habitus, bowel gas, and
operator dependence.
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Computerized tomography

Advances in computerized tomography (CT) technology have been wide-
spread in recent years. The advent of multidetector row CT scanners has led
to improved image quality in shorter acquisition times with less motion ar-
tifact. In addition, reformatting the images allows for CT angiography to be
performed with image quality near that of conventional angiography [11].

A 2004 study examined the ability of CT to alter decision making in
elderly patients who have abdominal pain [12]. Results of CT scans altered
the diagnosis in 45% of cases. It also changed the admission decision in one
quarter of patients, the need for antibiotics in one fifth, and the need for sur-
gery in 12% of cases. In addition, CT scanning doubled the diagnostic cer-
tainty of the attending EP from 36% before CT to 77% after CT.

CT is highly sensitive for diagnosing perforation, AAA, appendicitis, and
other common entities. Although not the gold standard for diagnosing mes-
enteric ischemia, it is more useful than angiography in cases of suspected
mesenteric venous thrombosis.

Angiography

Angiography is most helpful in cases in which the suspicion for acute
mesenteric ischemia is high. Though invasive, potentially nephrotoxic, and
not always easy to obtain, it should be sought on an emergent basis in
such cases. Even in cases in which mesenteric ischemia is identified by CT,
preoperative angiography should be pursued for diagnostic and therapeutic
reasons.

Specific conditions

Bowel obstruction

Elderly patients may present with small bowel obstruction (SBO) or large
bowel obstruction (LBO). The etiology is different depending on the site.
Hernias and adhesions from prior surgeries are the most common causes
of SBO. Large bowel obstructions are usually caused by cancer, diverticuli-
tis, or volvulus. In addition, although gallstone disease accounts for only
2% of cases of bowel obstruction in the general population, it may lead
to almost one quarter of cases of intestinal obstruction in elderly patients,
usually women [13]. It predominantly causes SBO but may in rare cases
lead to colonic obstruction.

Small bowel obstruction

The symptoms of SBO are similar in the elderly population to those in the
general population. Abdominal pain, distention, and vomiting commonly are
seen, accompanied by constipation. Early in the course, however, these
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symptoms may be absent. Diarrhea may be present because of hyperperistal-
sis distal to the obstruction. This may account for the high rate of misdiag-
nosis of SBO: it remains the second most common condition (behind
appendicitis) to be inappropriately discharged home [2]. The mortality rate
for SBO in the geriatric population remains high at 14% to 35%. Although
plain radiographs may suggest SBO (Fig. 1), abdominal CT is much more
sensitive and may reveal the cause of the obstruction. When patients who
have nonspecific SBO are admitted to medical services for conservative treat-
ment, there is evidence that surgical therapy, if it becomes necessary, may be
delayed [14]. This leads to increased morbidity and mortality.

Large bowel obstruction

LBO is less common than SBO. Proportionally more cases of LBO are
seen in elderly patients, because the two most common causes (diverticulitis
and cancer) increase with age. The classic description is that of a patient
who has abdominal pain, severe constipation or obstipation, and intractable
vomiting. Nearly one fifth of elderly patients have diarrhea, however, and
only half report constipation or vomiting [15]. A difficult diagnosis, LBO of-
ten is discovered late in its course. This contributes to the mortality rate of
nearly 40%. All patients who have LBO should be questioned carefully
about symptoms of weight loss, change in bowel habits or stool caliber,
and fatigue, because these may be signs of colorectal cancer (Figs. 2 and 3).

Volvulus causes only 15% of cases of LBO but is more likely to require
emergent surgical intervention [10]. Symptomatology depends on the site of
the volvulus. Sigmoid volvulus accounts for nearly 80% of cases and tends

Fig. 1. Plain radiograph shows multiple air–fluid levels consistent with partial small bowel ob-

struction. Incidental finding is nephrostomy tube in right kidney.
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to present with more gradual onset of pain. Vomiting is seen in only one
third of patients and constipation in half to three quarters. Cecal volvulus
typically presents with acute onset of pain, nausea, and vomiting. On plain
films, cecal volvulus usually shows a dilated loop of bowel with a kidney
bean appearance in the left upper quadrant [16]. Virtually all cases of cecal
volvulus require operative repair, whereas selected cases of sigmoid volvulus
can be nonoperatively managed by decompressing the bowel with a rectal
tube placed by way of a sigmoidoscope.

Fig. 2. Axial, contrast-enhanced CT scan shows markedly dilated, fluid-filled large bowel con-

sistent with obstruction.

Fig. 3. Coronal reformatting of CT scan in Fig. 2 reveals the cause of obstruction to be a mass

in the descending colon.
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Biliary tract disease

Biliary disease remains the leading reason for acute abdominal surgery in
the elderly population [17]. When cholecystectomy is performed emergently,
themortality rate is nearly fourfold that of the sameprocedure performed elec-
tively [18]. Cholelithiasis increases with age, and the severity of gallstone dis-
ease is much higher in the elderly population. The prevalence of gallbladder
perforation, gangrene, emphysematous cholecystitis, ascending cholangitis,
gallstone ileus, choledocholithiasis, and gallstone-induced pancreatitis are
all higher [19].

Elderly patients who have cholecystitis tend to have right upper quadrant
or epigastric pain with tenderness over the gallbladder. Other signs may be
absent. Unlike younger patients, more than half of elderly patients who have
acute cholecystitis have no nausea or vomiting and half also lack fever. Even
with gallbladder empyema, gangrene, or frank perforation, one third still
may be afebrile [20]. Laboratory studies also may be unreliable. Leukocyto-
sis is absent in 30% to 40%, and a significant percentage have normal
liver function tests. A recent study found no decrease in the accuracy of
ultrasound or the sonographic Murphy’s sign in elderly patients, even
when they were premedicated with opioid analgesia [21]. Elderly patients
have an increased likelihood of acalculous cholecystitis, however, which is
not appreciated as readily on ultrasound [22]. A negative ultrasound com-
bined with a high clinical suspicion for cholecystitis should prompt a radio-
nuclide (HIDA) scan.

The incidence of complications caused by biliary disease is increased
markedly in elderly patients. When the diagnosis of biliary disease is made,
broad spectrum antibiotics, specifically covering gram-negative and anaero-
bic organisms, therefore should be started and prompt surgical evaluation
initiated. Delayed surgical treatment in this population is associated with
increased morbidity and mortality [23].

Choledocholithiasis is also more common, and with it, ascending cholan-
gitis. Acute suppurative cholangitis rarely is seen before the seventh decade
of life and mandates prompt decompression. Disseminated intravascular
coagulation is common in both of these entities, and coagulation profiles
should be monitored closely.

Pancreatitis

Pancreatitis remains the most common nonsurgical abdominal condition
in the elderly population [24]. The incidence of pancreatitis increases 200-
fold after the age of 65 years. Similar to most other abdominal conditions,
the mortality rate in elderly patients is much higher, approaching 40% after
the age of 70 years [25]. The presentation in elderly patients is varied. It may
present classically with a boring pain radiating to the back, associated with
nausea, vomiting, and dehydration. It also may be a hypermetabolic state
resembling systemic inflammatory response syndrome. Unfortunately as
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many as 10% of cases of pancreatitis in elderly patients may present initially
with hypotension and altered mental status [26]. This mandates maintaining
a high index of suspicion for this condition. The astute clinician is not too
quick to assume that mild elevations of amylase are pancreatitis without
considering more lethal entities such as mesenteric ischemia. Elderly pa-
tients, especially those older than 80 years, are at higher risk for necrotizing
pancreatitis, which places them in jeopardy of rapid deterioration [27]. The
threshold for performing a CT scan in cases of pancreatitis in the elderly
population should be low, especially if there are signs of impending sepsis.

Peptic ulcer disease

In a frequently quoted study from the 1960s, 35% of endoscopically
proven peptic ulcer disease (PUD) was painless in patients older than age
60 years, compared with 8% of those younger than 60 years [28]. An acute
abdomen is the first presentation of PUD in 50% of elderly patients, com-
monly because of perforation [26]. Other complications of PUD include
hemorrhage, gastric outlet obstruction, and penetration into an adjacent
viscus.

Perforation may present atypically in the elderly patient. Less than half of
patients have the classic acute onset of abdominal pain. Rigidity is absent in
nearly 80% [29]. Free intraperitoneal air on plain radiographs is absent in
40% of patients who have perforation [30]. When it is present (Figs. 4
and 5), it is often best visualized on a lateral film, which frequently is not
obtained. The mortality of perforation in the general population is approx-
imately 10%, whereas in the geriatric population it is 30% and increases

Fig. 4. Erect radiograph of patient ultimately determined to have perforated peptic ulcer shows

free intraperitoneal air silhouetting the right side of the diaphragm (marked with small ‘‘x’’s).
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eightfold if the diagnosis is delayed by 24 hours [31]. In a well-publicized
randomized, controlled trial showing identical mortality rates for conserva-
tive treatment of perforated peptic ulcer versus surgical treatment, the group
of patients older than age 70 years was less likely to respond to conservative
treatment [32].

Hemorrhagic complications of PUD are also more common in elderly
patients. Nearly one fifth of cases of hemorrhage in elderly patients have
shown no prior symptoms of peptic ulcer. When elderly patients do bleed
from PUD, they are more likely than younger patients to require blood
transfusions, to need surgery to control bleeding, and to re-bleed [33]. Early
signs of bleeding such as tachycardia are often absent for reasons mentioned
previously.

Diverticular disease

Diverticular disease increases in prevalence with age. The incidence is ap-
proximately 50% in patients older than age 70 years and 80% after age 85
years [34]. Diverticular disease typically manifests as lower gastrointestinal
bleeding or diverticulitis. Diverticulitis in turn may result in abscess forma-
tion, bowel obstruction, free perforation, or fistula, and may be a cause of
overwhelming sepsis. Free perforation is seen more commonly in elderly or
immunocompromised populations. It carries a significant mortality rate,
25% in some studies [35].

Diverticulosis is the most common etiology of lower gastrointestinal
bleeding in the geriatric population and may be massive. Nearly 15% of all
people who have diverticular disease experience at least one episode of signif-
icant bleeding. Though it typically resolves spontaneously, 25% of patients
re-bleed and some progress to hemorrhagic shock [36].

Fig. 5. Lateral radiograph of patient from Fig. 4 better demonstrates the presence of free intra-

peritoneal air.
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More people who have diverticular disease develop clinical diverticulitis
than hemorrhage. Unfortunately it is misdiagnosed 50% of the time [37].
The classic findings of nausea, distention, fever, palpable left lower quadrant
mass, and leukocytosis are frequently absent. As with many other condi-
tions in this population, leukocytosis may be lacking in a large number of
cases. Irritation of the bladder or ureter by the inflamed diverticulum may
induce pyuria or hematuria and result in the erroneous diagnosis of nephro-
lithiasis or urinary tract infection. A palpable mass in women often leads to
suspicion of gynecologic malignancy and provokes unnecessary worry of
cancer. Right-sided diverticulitis may provoke unnecessary operations for
presumed appendicitis. Liberal use of abdominal and pelvic CT scan usually
can distinguish between these entities. Early diverticulitis and early appendi-
citis may be missed by CT scan.

Appendicitis

Appendicitis used to be thought of as a disease of the young. Although it
certainly is more common in younger patients, it is the third most common
indication for abdominal surgery in the elderly population [38]. In addition,
the mortality rate in the general population is less than 1%, whereas in the
geriatric population it ranges from 4% to 8% [39]. Despite the lower inci-
dence of appendicitis in this population, elderly patients account for half
of all deaths from appendicitis [40]. The incidence of perforation is much
higher in elderly patients, nearly 70% in some studies [41].

A recent study was performed comparing appendicitis in elderly patients
over 10 years at one institution to the previous 10 years [42]. Despite im-
proved technology, knowledge of the disease, and awareness, the admitting
diagnosis was still incorrect in 54% of cases. Half of all cases had perforated
by the time of surgery, and delays to surgery of more than 24 hours occurred
in one quarter of those initially misdiagnosed. This delay was associated
with a perforation rate of nearly 75%.

Some of the challenges to diagnosing appendicitis include delayed pre-
sentation to care by the patient and atypical symptoms. Up to one fifth
of elderly patients who have appendicitis present after 3 days of symptoms
and another 5% to 10% after 1 week of symptoms [43]. In the study cited
previously, it was noted that CT scans were obtained in less than half of
cases in which symptoms had been present for greater than 48 hours.

Atypical symptoms are another confounding issue. Less than one third of
elderly patients have fever, anorexia, right lower quadrant pain, and leuko-
cytosis. Again, nearly half of patients are afebrile, half demonstrate no
rebound or involuntary guarding, and nearly one quarter have no right lower
quadrant tenderness at all [30,42]. It must be emphasized again that although
appendicitis is not uncommon in this population, the typical presentation is.
Liberal use of CT scanning is encouraged for any patient in this age group
who still possesses an appendix. Early surgical consultation should be
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obtained in suspicious or equivocal cases, because delays in diagnosis lead to
increased risk for perforation, with resultant increases in morbidity and mor-
tality. Many studies have demonstrated decreased morbidity and mortality
with rapid diagnostic laparotomy rather than watchful waiting [44–46].

Vascular catastrophes

Ruptured abdominal aortic aneurysm
Ruptured AAA remains the thirteenth leading cause of death in the

United States [47]. The mortality is extremely high. One study demonstrated
a mortality rate of 70%, even with an average ED time of only 12 minutes
before surgery [48]. Although the diagnosis is fairly straightforward in the
elderly patient who has abdominal pain, hypovolemic shock, and a pulsatile
abdominal mass, this is the exception rather than the rule. Hypotension is
absent in nearly 65% of cases, presumably because of tamponade in the
left retroperitoneal space [49]. This affords the EP an opportunity to diag-
nose the condition before catastrophic rupture. Unfortunately atypical pre-
sentations are common, and the misdiagnosis rate is as high as 30% to 50%
[50,51].

The most common misdiagnosis is that of renal colic [50,51]. Patients
who have ruptured AAA often have back pain radiating toward the groin
associated with microscopic hematuria caused by irritation of the ureter
by the AAA. As a general rule, any elderly patient presenting with symp-
toms of new onset nephrolithiasis should have an evaluation of their aorta
to detect AAA. This can be accomplished by ultrasound or noncontrast CT
scan, which is often used to diagnose renal colic. Similarly, when diagnosing
musculoskeletal back pain in elderly patients, the clinician should have a low
threshold for imaging the aorta. Other conditions that are mimicked by rup-
tured AAA include diverticulitis (palpable left lower quadrant mass), lower
gastrointestinal (GI) bleed (from aortoenteric fistula), and acute coronary
syndrome (if the patient presents with syncope). Any patient who has pre-
vious aneurysm repair and who presents with GI bleeding must be consid-
ered to have an aortoenteric fistula until proven otherwise. The already
high mortality rate of this condition increases further with any delay in di-
agnosis. The diagnosis of AAA should be considered in any patient who has
syncope or hypotension in combination with abdominal or back pain.

Treatment decisions should be based on the stability of the patient. Early
consultation with a vascular surgeon in suspected cases of AAA is essential.
An unstable patient in whom AAA is diagnosed by history (known AAA),
physical (pulsatile abdominal mass), or testing (bedside ultrasound) should
be transported emergently to the operating room without delay [48]. Bedside
ultrasound has been remarkably effective in making the diagnosis, even in
the hands of inexperienced operators [52,53]. In stable patients, CT with
contrast remains the test of choice because of its high sensitivity for detec-
tion of aneurysm and presence of rupture (Fig. 6). If renal function or
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allergy precludes the use of intravenous contrast, unenhanced CT still can
visualize acute hemorrhage [54,55].

Volume resuscitation in patients who are perfusing peripheral tissues ad-
equately and who exhibit normal mentation should be deferred. Increasing
blood pressure may lead to loss of the retroperitoneal tamponade with sub-
sequent exsanguination [56]. At least 10 units of blood should be available
for the operating room, because transfusion needs are usually substantial
[48]. Advanced age is not a contraindication for repair. Mortality rates do
not differ significantly with age, and AAA rupture is uniformly fatal without
surgical treatment [57].

Mesenteric ischemia
Acute mesenteric ischemia (AMI) is one of the most difficult diagnoses to

make. It requires a high index of suspicion, coupled with the willingness to
image suspected cases aggressively.

Mesenteric ischemia encompasses four distinct entities: superior mesen-
teric artery (SMA) embolus, SMA thrombosis, mesenteric venous thrombo-
sis (MVT), and nonocclusive mesenteric ischemia (NOMI). Embolus of the
SMA accounts for most cases [58]. It presents as severe abdominal pain out
of proportion to physical examination and may be associated with vomiting
and diarrhea. Typically the patient has risk factors for embolic disease, such
as atrial fibrillation, valvular disease, ventricular aneurysm, or postinfarc-
tion ventricular thrombi. Although atrial fibrillation is the most common
cause, it is present in less than 50% of cases [59]. Patients who have SMA
thrombosis typically have a long history of pain after meals (intestinal an-
gina) and may report ‘‘food fear’’ and subsequent weight loss [60]. They of-
ten have known atherosclerotic disease, and their acute event occurs when
an atherosclerotic plaque ruptures in the SMA. The acute presentation is
then similar to that of SMA embolus. MVT conversely tends to be less

Fig. 6. Axial, contrast-enhanced CT scan demonstrates 7�7-cm non-ruptured AAA with

thrombus lining its wall.
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acute, and presentation may be delayed days to weeks [61]. It is highly asso-
ciated with an underlying hypercoagulable state. Half of patients have a per-
sonal or family history of deep venous thrombosis or pulmonary embolus
[62]. Hypoperfusion secondary to sepsis, severe dehydration, or congestive
heart failure predispose to NOMI. Although less common than embolic dis-
ease, the mortality of NOMI is exceedingly high [63].

The diagnosis of AMI is exceedingly difficult. Symptoms are often non-
specific, and the classic triad of abdominal pain, gut emptying, and under-
lying cardiac disease is found in the minority of cases. When present,
vomiting and diarrhea may lead to the erroneous diagnosis of gastroenter-
itis. The physical examination is usually unhelpful. Abdominal tenderness,
peritoneal signs, and bloody stools are absent early in the course until trans-
mural necrosis develops. No specific laboratory studies have been found to
date. A leukocytosis is generally present, as is some degree of metabolic
acidosis and elevated lactate [64,65]. As noted previously, hyperamylasemia
frequently is seen and should not sway the clinician to the diagnosis of
pancreatitis.

Plain films are generally unhelpful. Mortality is actually much lower if
plain radiographs are normal, presumably because the abnormalities that
are visible on plain films are typically late findings [66]. As CT technology
continues to improve, it will probably assume a larger role in the diagnosis
of AMI, especially with the increasing quality of CT angiography. CT is the
test of choice for MVT, because it often shows the thrombus itself [67]. For
now, angiography remains the gold standard. The early, aggressive use of
angiography is the only factor that has been shown to reduce overall mor-
tality from mesenteric ischemia [68–70]. It should be considered in any at-
risk patient who presents with acute abdominal pain and a paucity of
physical findings. Despite the risks associated with angiography, it should
not be delayed in these patients while obtaining other, less valuable tests
or while waiting for peritoneal signs to develop.

Treatment of AMI is primarily surgical, although there have been studies
investigating intra-arterial thrombolytics, vasodilators, or angioplasty [71–
73]. Even in those cases in which AMI is diagnosed by another modality,
angiography generally should be pursued, because it is needed in conjunc-
tion with surgical embolectomy to address the associated vasospasm [74].

Extra-abdominal causes

Elderly patients who have abdominal pain often have causes for their
pain located outside of the abdominal cavity. The most important is acute
myocardial infarction (MI). Elderly patients who have acute MI frequently
lack chest pain. Nearly one third of women older than age 65 years have ab-
dominal pain as their presenting symptom of acute MI [75]. Abdominal pain
also may accompany other cardiac causes, such as decompensated heart fail-
ure, pericarditis, and endocarditis.



385ABDOMINAL PAIN IN THE ELDERLY
Pulmonary etiologies, including lower lobe pneumonias or pulmonary
emboli, also may cause abdominal pain. Pleural effusions, empyemas, or
pneumothoraces can mimic intra-abdominal conditions. Endocrine condi-
tions, such as diabetic ketoacidosis, hypercalcemia, or adrenal crisis, may
lead to nonspecific abdominal pain. Herpes zoster, porphyria, medication
effects, and gynecologic or genitourinary conditions are additional etiologies
to consider.

Disposition

Given the likelihood of atypical presentations, unreliability of physical
examination findings, and lack of sensitivity of laboratory testing, the el-
derly patient who has abdominal pain should be approached systematically,
keeping the differential diagnosis broad and searching for potentially life-
threatening etiologies. The EP should not be swayed by aspects of the his-
tory that do not follow classic teachings, normal vital signs, laboratory
values that are seemingly normal, or laboratory abnormalities that do not
explain the patient’s presentation. Liberal use of imaging and early surgical
consultation is encouraged. The importance of serial examinations and even
serial laboratory studies cannot be overemphasized.

Even after a thorough work-up has been pursued in the ED, the clinician
should realize that certain entities may not become obvious until the disease
course has progressed further. The EP should have a low threshold for ad-
mission to the hospital or to an ED observation unit for further monitoring.

Those patients who are selected for discharge home should have a repeat
abdominal examination documented, have improvement in their clinical
course noted, in most cases have a normal imaging study, and be able to tol-
erate oral nutrition. They also should have a reliable caretaker and a timely
follow-up evaluation. Finally, the clinician should avoid labeling undifferen-
tiated abdominal pain with a more benign diagnosis, such as gastroenteritis.
Patients should be informed that the cause of their symptoms is unclear, and
they should be given specific instructions regarding signs and symptoms to
monitor themselves for or to seek further medical attention.

Summary

The population of the United States continues to age. As such, all physi-
cians will be seeing more geriatric patients. Abdominal pain remains one of
the most common and potentially serious complaints that EPs encounter.
Vascular catastrophes should be considered early in the course of all elderly
patients who have abdominal pain, because the window for successful inter-
vention is small. A thorough work-up is essential and a broad differential
should be kept in mind. The astute clinician should always be mindful
that elderly patients may have delayed presentations of serious illnesses,
and their signs and symptoms of disease may be atypical. Early imaging,
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surgical consultation, and hospital admission in equivocal cases should al-
ways be considered.
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Here we address some of the more common etiologies of atraumatic joint
and limb pain.

Gout

Gout, a rheumatologic disorder characterized by the deposition of mono-
sodium urate crystals in the joints, is the most common form of crystalline
arthopathy, and has been estimated to effect 2.1 million persons in the
United States [1]. Although it is often considered to be solely a disease of
middle-aged men, gout does affect women and the elderly. Population stud-
ies have demonstrated an annual incidence of 3.2 per 1000 in men compared
with 0.5 per 1000 in women [2], although the overall prevalence in the gen-
eral population ranges from 0.7% to 1.4% in men and 0.5% to 0.6% in
women [3]. However, in people over 65 years old, this prevalence increases
to 4.4% to 5.2% in men and 1.8% to 2.0% in women. Among those patients
with onset of gout after the age of 60, the distribution of disease is almost
equal between men and women. In patients with onset after age 80, women
predominate [3].

Pathophysiology

Crucial in the pathogenesis of gout is an elevation of uric acid levels in the
body. Although only a minority of individuals with elevated serum uric acid
levels go on to develop the disease, hyperuricemia is clearly associated with
an increased risk of developing gout [4]. Although the exact mechanism is
poorly understood, hyperuricemia (a result of overproduction in 10–20%
of cases and underexcretion in 80–90% of cases [5]) results in the generation
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of uric acid salts that are deposited in the synovium of joints. These uric acid
crystals bind immunoglobulins and other protein molecules that activate
proinflammatory cytokines and chemotactic factors stimulating the influx
of neutrophils into the synovial fluid. These phagocytic cells engulf the crys-
tal–protein complexes, causing release of intracellular lysosomal enzymes,
further propagating the release of collagenase, and other proteolytic en-
zymes into the joint [1]. Clinically, the physician recognizes this as inflamma-
tion of a joint.

Clinical presentation

Asymptomatic, long-standing hyperuricemia is generally present before
the first clinical manifestation of acute gouty arthritis. Initially, monoartic-
ular in 85% to 90% of patients, the first flare of gouty arthritis involves the
first metatarsophalangeal (MTP) joint in approximately 50% to 60% of
cases [3]. Classically, the patient complains of sudden onset of severe pain
with associated signs of inflammation. Examination will demonstrate
a warm, erythematous, and extremely tender joint. Generally self limited,
with resolution expected in from 2 to 3 weeks, examination and laboratory
studies may reveal an uncomfortable, febrile patient with a fever, leukocyto-
sis, and elevated sedimentation rate. Although most commonly affecting the
MTP joint, gouty arthritis also frequently affects the ankles, knees, elbows,
and wrists.

After resolution of the flare, the patient may be asymptomatic for months
or years and have no physical signs or symptoms. If untreated, most individ-
uals will have a recurrence of the acute arthritis, which can lead to chronic
arthritis involving multiple joints. Before the institution of urate-lowering
drugs, as many as 20% to 40% of untreated patients developed chronic to-
phaceous gouty arthritis [5]. This refers to the deposition of urate crystal–
protein complexes and associated inflammation outside the synovial fluid.
The deposition classically occurs in periarticular tissues such as tendons, lig-
aments, cartilage, bone, and bursae. Tophi are often seen in periarticular
areas of feet, fingers, and knees, and in and around olecranon, and prepatel-
lar bursae, as well as on the ear and nose.

As with many other disease entities, elderly patients often present in
a manner other than with the ‘‘classic’’ presentation. Instead of a red,
warm, swollen MTP joint, the elderly may initially have symptoms more
consistent with chronic tophaceous gout [6]. Gouty attacks in the older pa-
tient tend to be polyarticular, sometimes mimicking rheumatoid arthritis,
with a more subacute onset and a more indolent course. Furthermore, the
elderly more often have disease affecting the joints of the fingers. This is be-
lieved to be a result of osteoarthritic changes, placing individuals at in-
creased risk for crystal deposition in these joints [7]. Older adults also
tend to present with tophi earlier in their course in such atypical locations
as the digital pulp, occasionally even before arthritis develops [8].
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As with other disease processes involving the inflammatory cascade, the
elderly may exhibit systemic symptoms such as fever, change in mental sta-
tus, and decreased ability to perform activities of daily living. This may
occur in the absence of complaints related to joint pathology and inflamma-
tion. Risk factors associated with the onset of gout are also different in the
elderly. Although middle-age men with the disease are often afflicted with
obesity, hyperlipidemia, high alcohol intake, and family history of gout,
the elderly patient may have renal disease (and a subsequent decline in glo-
merular filtration), medication use such as low dose aspirin and diuretic use,
and lympho- and myeloproliferative disorders [5].

The association of gout with diuretic use and renal insufficiency in the
elderly is especially prominent. Specifically, diuretic use has been reported
in over 75% of patients with elderly onset gout, with a frequency of 95% to
100% in women [9]. A retrospective cohort study documented an almost
twofold increase in the risk of initiating antigout therapy in patients within
2 years of starting thiazide diuretics for hypertension compared with non-
thiazide therapy [10].

Confirmation of clinically suspected gout requires arthrocentesis. The
presence of needle-shaped, negatively birefringent crystals under polarized
light is pathognomonic for the disorder. Although most sensitive if per-
formed in the acutely inflamed joint, previously inflamed joints may still
show evidence of monosodium urate crystals [11]. In addition to crystal ex-
amination, synovial fluid analysis should include cell count with differential,
Gram stain, and culture. Typically, synovial fluid in acute gout will have
a white blood count of 5000 to 75,000/mm3 with a predominance of neutro-
phils [12]. Interestingly, serum uric acid levels may be normal during an
acute attack, and plain radiography, while sometimes helpful, is generally
not definitive [5]. Characteristically, one may see preservation of normal
bone density until later in the disease, after numerous gouty flares. Other
characteristic lesions include well-marginated para-articular erosions with
overhanging edges or margins and punctate bone sclerosis due to intraoss-
eous deposition of tophi [1].

Treatment

The goal of therapy is twofold: treating the pain of an acute attack, and
reducing the likelihood of recurrence to avoid chronic disease. Treatment of
acute inflammation from gout generally includes nonsteroidal anti-inflam-
matory drugs (NSAIDs), colchicine, narcotics, and\or corticosteroids. Early
initiation of therapy is essential for optimal results. Although NSAIDs are
generally the drug of choice in acute gouty arthritis, the clinician would be
wise to consider the side effects of this class of medication, particularly in the
elderly. For example, the incidence of peptic ulcer disease, gastritis, renal in-
sufficiency, and fluid retention are all increased in the geriatric population
[12]. Consequently, only short-term use of these drugs is recommended.
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In young, healthy patients with recent onset of symptoms, colchicine can be
a very effective treatment in up to 75% of cases. However, its use is limited
by side effects and narrow therapeutic window [13], and it should be avoided
in patients with renal or hepatic insufficiency. For theses reasons, it is
often considered a second line therapy in the elderly. Corticosteroids, given
intra-articularly or orally, or adrenocorticotropic hormone (ACTH) intra-
muscularly or subcutaneously are another option to treat acute gout. Intra-
articular steroids have come into favor because of the low risk of systemic
side effects. Short courses of oral steroids are generally considered safe
and side effects such as renal failure, fluid retention, ulcer disease, hyperten-
sion, and hyperglycemia are rarely seen or short-lived [5], and are recom-
mended when NSAIDs are contraindicated. Oral corticosteroids are
particularly helpful in elderly patients who present with polyarticular disease
in which intraarticular therapy is not practical. Parenteral ACTH has been
shown to be effective in resolution of acute gouty arthritis in complicated
patients with multiple medical problems for which NSAIDs or colchicine
were contraindicated. However, there is no evidence to suggest that
ACTH is superior to corticosteroids [14].

The second consideration in treatment of gout is to prevent further at-
tacks that may lead to chronic arthritis. Prophylactic doses of colchicine
may be used, if tolerated, and have shown to clearly diminish the rate of re-
current attacks, irrespective of the serum urate concentration [13]. However,
recurrent gouty attacks can also be prevented by lowering serum urate
levels. One retrospective study of 267 patients with acute gout demonstrated
a reduction in the frequency or prevention of future gouty attacks with the
reduction of serum urate levels to 6 mg/dL [15]. This reduction in blood uric
acid levels may be accomplished by either increasing excretion (with medi-
cations such as probenecid), or by decreasing production (with medications
such as allopurinol). Allopurinol is considered the drug of choice in the
elderly, although dosing must be based on creatinine clearance [8].

Pseudogout

Pseudogout, like gout, is characterized by deposition of crystals into
joints. As its name suggests, pseudogout often presents similarly to gout,
and the two are frequently confused. The pathogenesis of pseudogout can
be traced to the deposition of calcium pyrophosphate dihydrate (CPPD)
crystals in articular cartilage, and is often referred to as CPPD deposition
disease. This phenomenon, when visualized as intraarticular calcifications
on plain radiography, is known as chondrocalcinosis. As with gout, the
presence of crystals in the joints stimulates the influx of pro-inflammatory
proteins and cells into the synovium leading to an inflammatory arthritis.
Unlike gout, however, in which elevated serum urate levels lead to supersat-
uration and deposition in joints, the CPPD crystals can invade a joint with-
out a serum abnormality [12]. Several metabolic diseases associated with
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CPPD disease include hyperparathyroidism, hypothyroidism, hypomagne-
semia, hypophosphatemia, and hemachromatosis [7]. These disorders are
seen in less than 5% of cases of pseudogout, making the majority of cases
idiopathic [12].

Clinical presentation

CPPD disease can present in a variety of different manners. The three
most common presentations include: (1) an acute attack of monoarthritis
or polyarthritis mimicking gout, septic arthritis, or rheumatoid arthritis;
(2) a chronic arthropathy mimicking osteoarthritis; or (3) an asymptomatic
process that is discovered as an incidental radiologic finding. Frequently,
however, acute pseudogout is characterized by an acute monoarthritis.
The disease tends to occur in the elderly, in an equal distribution of females
and males, with an average age at presentation of 65 years [16]. Although
any joint may be afflicted, CPPD disease most commonly affects the knee
and wrist joints, followed by the shoulder and the ankle. More than one
joint is involved in about 10% of acute cases [7]. Although a flare may occur
at any time, one study demonstrated that approximately 10% of patients
manifested acute pseudogout after surgery, whereas 25% occurred during
a severe intercurrent illness [16].

Chondrocalcinosis, while a common finding in older individuals, is un-
common in those younger than 40 years old. The incidence of this finding
in the general population is estimated to be 10% to 15% in those aged 65
to 75, and over 40% in those over age 80 [7]. Chronic pyrophosphate ar-
thropathy is typically seen in elderly women (older than 75 years) [16],
who present with complaints of chronic pain, stiffness, and restricted move-
ment of joints, particularly knees and wrists, with signs of synovitis on
exam. The age-related increase in the diagnosis of chondrocalcinosis and os-
teoarthritis has led some to question if there may be a relationship between
these two entities. In some patients, calcium crystal deposition can be quite
indistinguishable from osteoarthritisdespecially radiographically [7].

The diagnosis of CPPD disease is dependent on clinical presentation,
findings of synovial fluid analysis, and radiographic films. Arthrocentesis
of an acutely inflamed joint shows CPPD crystals that are pleiomorphic
and weakly positively birefringent crystals under polarizing light. Generally,
synovial fluid white blooc cell (WBC) counts will be 10,000 to 20,000/mm3,
but higher counts may be seen, and have been reported up to 80,000/mm3

[16]. Plain radiographs commonly show calcification in the knee menisci, tri-
angular ligaments of the wrists, and other cartilages [12]. Chondrocalcinosis
may be punctate or linear, and occurs in fibrocartilage and hyaline cartilage
[17]. As mentioned previously, pyrophosphate arthropathy can look indis-
tinguishable from osteoarthritis on plain radiographs. Serum calcium, phos-
phate, urate, iron, and free thyroxin levels should be evaluated, given the
small association of the disease with metabolic and endocrine disorders [16].
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Treatment

Treatment of CPPD disease focuses on treatment of the pain and inflam-
mation of acute attacks. Treatment modalities are similar to those for gout.
NSAIDs and oral or intraarticular corticosteroids may be used for acute
pain and inflammation. Aspiration of joint fluid can be helpful in signifi-
cantly relieving pain and discomfort and increasing the mobility of affected
joints. Colchicine, although shown to be helpful, is rarely necessary, as other
less toxic modalities tend to be quite successful, and is only indicated in re-
sistant cases [7]. Management of chronic pyrophosphate arthropathy is sim-
ilar to that of osteoarthritisdpain control with NSAIDs, physical therapy,
and intra- and periarticular steroid injection. End-stage disease may neces-
sitate joint replacement.

Septic arthritis

Bacterial arthritis occurs in 2 to 10 per 100,000/year in the general pop-
ulation, 28 to 38 per 100,000/year in patients with rheumatoid arthritis [18],
and 40 to 68 per 100,000/year in patients with prosthetic joints [19] It is the
most rapidly destructive joint disease, and is most commonly a result of he-
matogenous seeding of joints from bacteremia. Less frequently, it is the re-
sult of joint surgery, direct inoculation by steroid injection, joint aspiration,
animal or human bite, or other penetrating wound, or by direct extension
from contiguous osteomyelitis. Reports of intraarticular steroid injection
causing a septic joint have been reported as low as 18 cases in 250,000
[20]. The synovium is extremely vascular, and has no limiting basement
membrane, allowing for relatively easy invasion of pathogens into the joint
space [21].

Although numerous bacteria have been isolated from septic joints, the
most common pathogen is Staphylococcus aureus [18]. This is followed by
streptococci species, Gram negatives, including Haemophilus influenza, Es-
cherichia coli, and Pseudomonas, and Neisseria gonorrhea [22]. In the United
States, disseminated gonococcal infection is the most common cause of bac-
terial arthritis in young, healthy, sexually active adults, and occurs in 1% to
3% of untreated gonorrhea [23]. As a result, septic arthritis is generally di-
vided into two categories in the literaturedthat resulting from gonococcal
infection, and that which is nongonococcal in etiology. Interestingly, in Eu-
rope, disseminated gonococcal infection is rarely seen [18].

Nongonococcal septic arthritis is generally monoarticular, and most
commonly affects the knee, but may also affect the shoulder, hip, wrist, el-
bow, and interphalangeal joints. More frequently an affliction of the elderly,
the classic presentation includes the abrupt onset of a single, warm, edema-
tous, painful joint. As mentioned above, the knee accounts for about 50%
of infections, and up to 10% to 20% of infections may be polyarticular,
with two or three joints involved. In addition, as many as 78% of patients
may present with fever [24].
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Conversely, disseminated gonococcal infection is characteristically seen
in younger, healthier adults who frequently present with a more systemic ap-
pearing illness compared with that seen in nongonococcal infection. Gono-
coccal septic arthritis, although not unheard of, is much less likely to be the
cause of an infected joint in the elderly. The symptoms typically include mi-
gratory polyarthralgias, tenosynovitis, rash, and fever. The tenosynovitis
may result in multiple tendons of multiple joints becoming inflamed simul-
taneously, while the rash is characterized by numerous painless lesions last-
ing 3 to 4 days. These may appear as pustules, vesiculopustular lesions,
macules, or papules. Disseminated gonococcal infection can also present
without a rash, but with a purulent arthritis that can be monoarticular, or
more commonly, asymmetric and polyarticular. Only 30% to 40% of pa-
tients with disseminated gonococcal infection present with a typical hot,
swollen, tender joint [24]. The difference in presentation of this infection is
poorly understood, but is thought to be due to the varied virulence of differ-
ent strains of gonorrhea or perhaps to presentation at different stages in the
same disease process [21].

Bacteriologic diagnosis

Definitive diagnosis of septic arthritis requires arthrocentesis and identi-
fication of organisms by Gram stain or culture. Typically synovial fluid
analysis from a septic joint shows grossly purulent material with 50 to
150,000 WBCs with a predominance of neutrophils. Although definitive di-
agnosis is by identification of the organism, synovial fluid Gram stain is pos-
itive in only 50% of cases of nongonococcal arthritis and in 25% of
gonococcal arthritis. Relatedly, synovial fluid cultures are positive 90%
time with nongonococcal infection and only 50% of time with gonococcal
infection. Therefore, presumptive diagnosis of gonococcal arthritis may be
required if cultures are negative in the setting of a very high clinical suspi-
cion and positive urogenital cultures for gonorrhea. Genitourinary cultures
are positive in 80% of patients with disseminated gonococcal infection [24].
Blood cultures are positive in 50% to 70% of patients with nongonococcal
arthritis [22]. The difficulty in recovering a positive Gram stain or culture in
suspected cases of disseminated gonococcal infection is likely due to the dif-
ficult in vitro growth requirements needed for N. gonorrhea. In a literature
review by Swan et al [25], the sensitivity for culture was estimated to be 75%
to 95% and 50% to 75% for Gram stain, in patients with nongonococcal
arthritis who had not been treated. These estimates decrease when including
patients who are treated with antibiotics before the joint aspiration. Because
of the high morbidity and mortality associated with septic arthritis, and less
than ideal diagnostic testing, high clinical suspicion is essential when diag-
nosing septic arthritis.

It is important to remember that a relatively small number of individuals
who develop bacteremia subsequently develop septic arthritis. There are
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many host factors that may predispose a patient to recurrent infections or
infection of a joint space. Hosts with impaired defense mechanisms such
as immune deficiencies including HIV and diabetes, those with chronic con-
ditions such as liver failure or cancer, and intravenous drug users are at
greater risk for infection [24]. Patients with defects in complement are at
a particularly high risk for disseminated gonococcal infection. Other host
factors including previous trauma, previous arthritis, or the presence of
a prosthetic joint increases the ability of a pathogen to seed a joint. Kaan-
dorp et al [19] performed a prospective study to analyze those patients at in-
creased risk for septic arthritis and found that patients over the age of 80,
those with rheumatoid arthritis, diabetes mellitus, skin infection, and those
with hip or knee prosthesis were significantly more likely to develop septic
arthritis.

Treatment

The case-fatality rate of septic arthritis is estimated to be 10% to 25%,
and as many as 50% of the surviving patients suffer a permanent loss of
joint function as a result of the infection [19]. Therefore, septic arthritis is
considered a medical emergency requiring aggressive and early interven-
tion. Optimal therapy includes systemic antibiotics and surgical drainage.
Patients should be admitted to the hospital for parenteral broad-spectrum
antibiotics pending results of aspirate or drainage. A young, healthy, sexu-
ally active individual, should be treated with penicillin or cetriaxone/
ceftizoxime/cefotaxime for suspected disseminated gonococcal infection,
whereas, an elderly patient with suspected nongonococcal infection should
be treated more broadly for the most common causes of infection, namely
S aureus, streptococcal species, and Gram negatives. Empiric treatment gen-
erally includes a beta-lactam in combination with an aminoglycoside, or
a quinolone [18].

As discussed previously, culture-positive aspirates can prove difficult to
produce. As a result, response to treatment may be used as an indicator
of appropriate therapy. For example, gonococcal arthritis can be expected
to improve rapidlydtypically within 24 to 48 hours of treatment. Although
no definitive studies on optimal antibiotic treatment length have been per-
formed, 2 to 4 weeks of parenteral antibiotics followed by oral antibiotics
to complete a 4- to 6-week course is generally considered acceptable [26].
Drainage can be provided by repeated needle aspiration or with open surgi-
cal drainage if no clinical improvement, or if there is difficulty in attaining
repeated needle aspiration. Over 95% of patients with gonococcal arthritis
recover completely, while less than 50% of patients with staphylococcal in-
fections recover without residual damage [24].

Special consideration should be given to the treatment of joint infections
in those with prostheses. In addition to antibiotics, therapy usually requires
open drainage and prosthesis removal because of the ability of the bacteria
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to attach to the prosthetic material and the subsequent difficulty in eradicat-
ing these infections. Increased adverse outcomes have been seen in the el-
derly, in patients with preexisting joint disease, and in those joints
containing synthetic material [27]. In these individuals, urgent orthopedic
evaluation is warranted.

Osteoarthritis

Osteoarthritis, also known as degenerative joint disease, is the most com-
mon type of arthritis diagnosed in the elderly population. Estimates from
the Rochester, Minnesota, community indicate an incidence of 600 to
1500 newly diagnosed cases of symptomatic hip or knee arthritis per
100,000 persons older than age 60 [12]. Men and women are affected
equally, but symptoms occur earlier in women and appear more severe. In
the Framingham Osteoarthritis Study, the prevalence of radiographically
evident osteoarthritis was slightly higher in women than in men (although
this difference was not statistically significant). However, symptomatic
knee osteoarthritis was significantly higher in women than in men (11.4%
compared with 6.8%). Furthermore, this study also revealed that the prev-
alence of osteoarthritis increases with age among persons over age 65, and
about 40% of patients over the age of 80 had symptomatic knee osteoarthri-
tis [28]. Other longitudinal studies have suggested that 4% of women per
year experience progressive knee osteoarthritis, while 1% per year have
the new onset of symptomatic knee arthritis [29].

The precise etiology of osteoarthritis is poorly understood. Although ex-
perience tells us that degenerative changes are the predominant factor lead-
ing to osteoarthritis, other key elements are yet to be completely elucidated.
Part of the pathogenesis is thought to be related to abnormal function of
chondrocytes. Normally, these cells are continuously replacing and remod-
eling articular cartilage. Interruption of this proccess, or an alteration in
their conventional function is believed to contribute to osteoarthritis. Specif-
ically, an aberration in aging chondrocytes that results in decreased function
and responsiveness to stimuli results in a loss of tissue maintenance, loss of
cartilage, and further leads to an increase in cartilage degradation and injury
to articular bone surfaces. As a result, osteophyte and subchondral cyst for-
mation ensues [30]. Risk factors for the development of osteoarthritis in-
clude age, joint immobilization, previous joint injury, joint instability,
obesity, peripheral neuropathy, and prolonged joint stress from occupation
or athletic activity. Maintenance of appropriate body weight may be the sin-
gle most important preventative and controllable factor [31].

Clinical presentation

Those who are afflicted with osteoarthritis often seek health care because
of joint pain. Typically polyarticular and symmetric in nature, the disease



398 HARRINGTON & SCHNEIDER
most often affects the distal interphalangeal joints, proximal interphalangeal
joints, base of the thumb, knees, cervical and lumbar spine, and the first
MTP joint [12]. More uncommon, osteoarthritis affecting the hip or acro-
mioclavicular joints can cause severe limitations in ambulation and strength
or range of motion of the upper extremity [32]. The pain of osteoarthritis is
usually exacerbated by mild to moderate activity or joint use. As the disease
progresses, prolonged joint stiffness and enlargement may become evident.

Diagnosis

The diagnosis of osteoarthritis is often a clinical onedbased on a history
of atraumatic joint pain in an elderly patient, which is worse with use and
improves with rest [30]. Examination of the affected joint should be metic-
ulous so as to differentiate this disorder from other disorders of the joints,
including tendonitis, bursitis, or tenosynovitis. The joint is generally not er-
ythematous, and there is no effusion present. Later in the disease, the cli-
nician may elicit crepitus, as well as joint enlargement. Radiographs can
help to confirm the diagnosis by demonstrating joint space narrowing, sub-
chondral cysts, increased density of subchondral bone, or osteophytes. How-
ever, the absence of these radiographic abnormalities does not preclude the
diagnosis. Synovial fluid analysis classically reveals few inflammatory cells.
Generally, the aspirate of an osteoarthritic joint shows less than 2000 white
cells/mm3 with a predominance of mononucleated forms [33].

Treatment

As no treatment modality has been shown to affect the natural history of
the disease, the clinician’s therapy should be aimed at alleviating pain while
improving function and quality of life [34]. Although NSAIDs are again
a hallmark of conventional treatment, their side effect profile must be ac-
knowledged, particularly in the elderly. Nephrotoxicity, gastritis and gastro-
intestinal bleeding, fluid retention in those with cardiomyopathy, and new
literature suggesting a possible link to cardiovascular disease should temper
the physician’s eagerness to prescribe this class of medication. However, the
short-term use of NSAIDs, if appropriately monitored, does safely provide
many patients with relief of their pain. However, no study has demonstrated
an advantage of NSAIDs over acetaminophen in the management of oste-
oarthritic pain, and some with acute pain may gain relief with intraarticular
glucocorticoid injections [12]. Narcotic analgesics may be required during
flares of disease, but again, should be used carefully in a geriatric
population.

Finally, physical therapy and rehabilitation can play a crucial role in the
treatment of those with osteoarthritis. Strengthening and stretching exer-
cises, education and teaching of the use of assist devices to aid in ambula-
tion, dressing, reaching, and bathing can maintain or restore a patient’s
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ability to function independently. Aggressive physical and occupational
therapy are critical in the management of patients with functional limita-
tions [34]. Joint replacement is reserved for those who have intractable
pain or whose ability to perform the necessary functions of daily living is
severely impaired and recalcitrant to other therapeutic interventions [35].

Rheumatoid arthritis

Rheumatoid arthritis (RA) is a progressive, autoimmune arthritis charac-
terized by a symmetric, peripheral polyarthritis. Epidemiologic studies have
shown the overall prevalence of RA is about 1% in the Caucasian popula-
tion [36], while the average annual incidence has been reported to be 34 to 42
per 100,000. The disease primarily affects the elderly and femalesdthe inci-
dence increases fourfold for those over age 50, and is two to three times
more common in women [37]. One population study reported that RA
was present in 2% of persons age 60 and older [38].

Diagnosis

The diagnosis of rheumatoid arthritis is based on the integration of clin-
ical findings, radiologic findings, and laboratory tests. The American Col-
lege of Rheumatology has published criteria for the diagnosis of
rheumatoid arthritis. Patients must demonstrate: (1) morning stiffness in
and around joints lasting at least 1 hour before maximal improvement; (2)
soft tissue swelling of three or more joint areas; (3) swelling of the proximal
interphalangeal, metacarpophalangeal, or wrist joints; (4) symmetric swell-
ing; (5) rheumatoid nodules; (6) the presence of rheumatoid factor; and
(7) radiographic erosions or periarticular osteopenia in hand or wrist joints.
To fulfill the criteria, patients must demonstrate at least four of the above
(criteria 1 through 4 must have been present for at least 6 weeks) [39].

Clinically, patients present with arthritis commonly affecting the hand,
fingers, and wrist joints. The predominant symptoms are pain, stiffness,
and swelling of peripheral joints. The disease is classically symmetric, pro-
viding one manner by which to separate from other arthritides such as
gout or septic arthritis [40]. Although rheumatoid factor is present in the se-
rum of 70% to 80% of patients with RA, it is neither sensitive nor specific,
and can also be seen in those with lupus, Sjogren’s syndrome, and even in
some healthy individuals [41].

Treatment

As RA is a progressive and potentially debilitating disease, treatment fo-
cuses on pain management, delay or prevention of sequelae of the disease
process, and promotion and maintenance of long-term function. In addi-
tion, recent advances in the understanding of the pathogenesis of RA
have allowed for targeting of specific immune modulators that are believed
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to play a critical role in the development of the disease. Although the initi-
ation of these medications is likely beyond the scope and expertise of the
emergency physician, one should have a fundamental understanding of their
role in the management of RA. In addition to the NSAIDs and corticoste-
roids that have classically been used to manage the disease, therapies include
methotrexate, hydroxychloroquine, sulfasalazine, or newer specific anticyto-
kine medications such as etanercept, infliximab, or anakinra [42]. Frequent
reevaluation is necessary to determine maximal management and to avoid
toxic side effects. In combination with pharmacologic therapy, physical
and occupational therapy can improve motion and restore function. Recon-
structive or prosthetic surgery is recommended in patients with end-stage
joint disease causing intractable pain or intolerable functional limitation.

Polymyalgia rheumatica and giant cell arteritis

Polymyalgia rheumatica (PMR), originally described by Bruce in 1888,
and coined ‘‘senile rheumatic gout’’ [43], and temporal arteritis are related
conditions that involve an arthritis of the proximal joints, and nearly exclu-
sively affect an older population. PMR and temporal arteritis, also referred
to as giant cell arteritis (GCA), are thought to represent a spectrum of disease,
but their true relationship is still not completely understood [44]. Although
several studies have examined the prevalence of PMR, the lack of a ‘‘gold
standard’’ definition has hampered accurate measurement. Several epidemi-
ologic studies have suggested that the incidence of PMR increases with age,
from 19.8 per 100,000/year in the 50 to 59 age group to 112 per 100,000/
year in the 70 to 79 age group [45]. In a sample of women in the eighth decade
of life, the incidence was as high as 168/100,000/year [46]. Relatedly, another
study reported the incidence of giant cell arteritis in a Swedish population to
be 28.6 per 100,000/year in those over age 50 [47]. This number also tends
to increase with age, reaching a peak in those who are between 70 and 90. In
addition, afflicted women outnumber men two to one [46,48,49].

Clinical presentation

Although no universally accepted, formal diagnostic criteria exist, PMR
is characterized by pain and morning stiffness in the neck, shoulder girdle,
and pelvic girdle, and often includes constitutional symptoms such as ma-
laise, fatigue, anorexia, and fever. It rarely affects those less than 50 years
old, and sedimentation rates are typically greater than 40 mm/h [45,50].
The muscle stiffness of PMR tends to ease through the day, and muscle
strength is not impaired, but instead hindered by pain. Shoulder discomfort
is the presenting finding in the majority of patients (70–95%), with the hip
and neck being less frequently involved (50–70% of patients) [43]. The pre-
sentation of symmetric arthritis in an elderly female can easily result in it be-
ing mistakenly classified as rheumatoid arthritis [44]. Physical examination,
however, will demonstrate a lack of synovitis, swelling, or warmth that are
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often seen with other arthritides. In addition, unlike RA, PMR is not a pro-
gressive disease process.

The clinical syndrome of giant cell arteritis is one of tenderness of the
superficial temporal arteries, and partial occlusion of these vessels, which
may result in severe headaches and can cause jaw claudication. In the most
severe cases, ischemic optic neuropathy occurs due to occlusion of branches
of the ophthalmic artery, presenting as sudden, painless visual lossdthe most
feared complication of GCA [51]. The American College of Rheumatology
describes GCA as a disease affecting those over age 50 who have onset of
new headache, temporal artery tenderness or decreased artery pulse, elevated
erythrocyte sedimentation rate (ESR) greater than or equal to 50 mm/h, and
arterial biopsy showing necrotizing arteritis, characterized by a predominance
of mononuclear or multinucleated giant cell infiltrates The presence of three
or more of the above criteria is associated with a sensitivity of 93.5% and
specificity of 91.2% for the disease [52]. Several have reported on the re-
lationship between GCA and PMR, indicating that PMR is seen in
as many as 50% of those with biopsy-proven GCA [44,53]. Conversely,
Salvarani [46] reported that 13% to 17% of patients with a diagnosis of
PMR also had symptoms of GCA.

Treatment

Corticosteroids are the treatment of choice for both PMR and GCA. An
initial dose of 10 to 20 mg of prednisone per day is often adequate to treat
PMR, while GCA often requires initial doses of 40 to 60 mg per day. For
those with impending visual loss, high-dose intravenous therapy is recom-
mended [43]. As a general rule, the relief of arthritic symptoms is rapid
(24–48 hours). A lack of improvement should cause one to question the
original diagnosis [54]. Very slow tapering of the steroid treatment is neces-
sary after response to avoid relapse of symptoms [43]. Most studies indicate
that between one third and one half of patients can stop steroids after 2
years; however, relapses are more likely during the initial 18 months of treat-
ment and within 1 year of withdrawal of steroids [51]. Again, the clinician
must remember the side effects and complications associated with long-
term steroid use in this elderly population.

Although the above is not an exhaustive description of the atraumatic ar-
thritides that affect the elderly, it should serve as an introduction to several of
the more common disease entities that the emergency physician encounters.
Other such illnesses not discussed include systemic lupus erythematosus,
mixed connective tissue disorders, fibromyalgia, and spondyloarthopathies,
including reactive arthritis, psoriatic arthritis, and ankylosing spondylitis.

Cervical radicular limb pain

As one ages, degenerative changes in the cervical and lumbar spine pre-
dispose individuals to nerve root compression and adjacent inflammation.
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The pain and neurologic sequelae can dramatically affect patientsdparticu-
larly the elderly, who might have marginal reserve to overcome such limita-
tions in movement, strength, and sensation. It has been reported that neck
and back pain are common in the elderly, with one study indicating a 15%
1-month prevalence rate for back pain and 11% for neck pain [55].

Pathophysiology

Initially described by Parkinson in 1817, cervical radiculopathy identifies
a constellation of signs and symptoms that are associated with altered func-
tion of cervical spine nerve roots. This may manifest itself as pain in the neck
region as well as discomfort in a radicular distribution in one or both upper
extremities. Additionally, the pain can occur in combination with sensory,
motor, or reflex changes [56].

Although there are a number of disease processes that might affect the cer-
vical spine and exiting nerve roots (vertebral fracture or dislocation, compres-
sion by tumor or abscess, vertebral collapse, spondylolisthesis, and trauma to
cervical roots), cervical disc herniation and cervical spondylosis are the most
common etiologies causing radicular symptoms of the upper extremities [57].
A 1969 study reported that 97% of patients with radiculopathy had radio-
graphic evidence of foraminal stenosis [58]. Age-related alterations in the
chemical structure of the nucleus pulposis and annulus fibrosus result in a dis-
turbance of the normal architecture of the cervical spine. Specifically, there is
a loss of height between the vertebral bodies as the discs bulge posteriorly into
the spinal canal. As the vertebral bodies become closer to each other, there is
infolding of the ligamentum flavum and facet joint capsule. The formation of
osteophytes as part of a normal aging process, in combination with the pos-
teriorly protruded disc material and redundant soft tissue, results in a reduc-
tion in the spinal canal and foraminal dimensions. This, in turn, may result in
extrinsic compression of the nerve root or spinal cord [59]. The nerve roots of
the cervical spine exit at nearly a horizontal orientation, in close proximity to
the bone and discdfactors that are critical to the pathogenesis of nerve root
compression and radiculopathy [57]. Specifically, the boundaries of the neu-
roforaminae include the uncovertebral joint anteromedially, facet joints,
and articular processes posterolaterally, and pedicles of superior and inferior
bodies both superiorly and inferiorly.

Although cervical radiculopathy is the most common reason for atrau-
matic limb pain, the clinician must remember to consider other etiologies
for the upper extremity pain, weakness, or sensory deficits. Peripheral nerves
are prone to compression and subsequent irritation at many points along
their route from the spinal cord to the hand. Bony prominences, tendon
sheaths, muscles, and vascular structures can all provide a substrate for nerve
impingement and dysfunction. Although not discussed in detail here, carpel
tunnel syndrome, pronator syndrome, and thoracic outlet syndrome are all
examples of such disease entities [57,60,61].
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History and physical examination

Although the clinical presentation of radiculopathies differ somewhat be-
tween individuals, the majority initially present with some combination of
pain, weakness, and sensory loss. Henderson et al examined 736 patients
who were diagnosed with cervical radiculopathy and reported that 99.4%
had arm pain, 85.2% had sensory deficits, 79.7% had neck pain, 71.2%
had reflex abnormalities, 68% had motor deficits, and 52.5% had scapular
pain [62]. Radhakrishnan et al. performed an epidemiologic survey and re-
ported similar results [56].

Although the variability in precise clinical presentation can make diagno-
sis difficult, patterns of signs and symptoms do allow for physicians to rec-
ognize some of the more common characteristics of particular nerve root
dysfunction. Neurocompression at the C2–C3 level (which affects the exiting
C3 root), is uncommon and results in pain and numbness in the head and
nape of the neck that can be very difficult to separate from other syndromes
such as tension headache. In addition, there is no specific motor weakness
that is characteristic of this radiculopathy. Compression of the C4 root re-
sults in pain along the base of the neck with radiation to the shoulder and
posteriorly to the scapula. C5 nerve root compression can cause numbness
over the top of the shoulder and down the lateral arm. Patients experience
pain throughout the shoulder, which is easily confused with that resulting
from an injury to the shoulder joint. They may have weakness of the deltoid,
limiting their ability to raise the arm on the affected side [57].

Compression of the C6 nerve root, which is more commonly encountered
than those above, results in pain across the neck to the shoulder, down the
arm along the biceps, into the radial aspect of the forearm, and to the
back of the hand between or into the thumb and index finger. On examina-
tion, patients exhibit weakness of the biceps and wrist extensors and a de-
creased brachioradialis reflex. C7 radiculopathy, also common, causes pain
across the posterior shoulder and arm through the posterolateral forearm
with radiation toward the index finger. Examination of these patients often
reveals weakness of the triceps, finger extensors, wrist flexors, and the prona-
tor teres, along with a decrease in the triceps reflex. Sensory changes may be
reported in the index finger and thumb. Finally, patients with significant C8
nerve root compression exhibit a decrease in sensation which primarily in-
volves the fourth and fifth fingers, but which may extend proximally. Motor
symptoms may include a decrease in fine motor control of the fingers, as
small muscles of the hand such as the interossei are primarily affected [57].

In an attempt to alleviate the pain and neurologic symptoms of a cervical
radiculopathy, patients may assume positions that increase the physical
space in the neuroforaminae and decrease the tension on nerve roots. One
such position, referred to as the ‘‘shoulder abduction sign,’’ involves the pa-
tient raising their arm over their head and resting the hand or wrist on top
of the head [63], or they may tilt their head to the contralateral side.
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In contrast, the Spurling maneuver in which the lateral rotation of the head
is toward the symptomatic side, may exacerbate the pain [64]. Provocative
testing using these movements may be useful in discriminating between cer-
vical radicular pain and muscular or joint pain from shoulder pathology.

Lumbar radiculopathy

As with cervical radiculopathy, lumbar radiculopathy can debilitate the
young and old alike. In an analogous manner to cervical disease, age-related
degeneration of vertebral architecture is thought to play a role in the patho-
physiology of symptoms. In addition, studies have demonstrated that the
low back pain can be experimentally reproduced with the injection of hyper-
tonic saline into the supraspinous, intraspinous, and longitudinal ligaments,
ligamenta flava, and facet-joint capsules [65]. Nerve fibers that innervate these
structures, as well as the annulus fibrosus, are afferent branches of the poste-
rior primary rami [66]. The efferent branches of these nerves innervate the par-
aspinal musculature, and by a poorly understood mechanism, trigger the
muscle spasm that is often part of the low back pain syndrome [67].

The lifetime prevalence of low back pain has been estimated to be as high
as 60% to 90%, with an annual incidence of 5% [68]. Men and women are
believed to be similarly affected, with more women reporting symptoms
after age 60 [69]. Lumbar pain and radiculopathy can result from a number
of disease processes. As one might expect, treatment options vary widely,
and include conservative therapies such as bed rest, oral medications, lum-
bar corsets, and physical therapy. Failing these, some studies have demon-
strated that nerve root injections with anesthetics and corticosteroids may
obviate the need for surgical intervention [70]. Although many will improve
with these less aggressive treatments, some patients will require surgery [71].

Of those with acute low back pain, a relatively small number (approxi-
mately 1%) experience true sciaticaddefined as pain in the distribution of
a lumbar nerve root, often accompanied by neurosensory and motor defi-
cits. In addition to epidemiologic studies reporting an association between
low back pain and factors such as occupation and certain psychologic pro-
files, several physiologic factors that increase in frequency with aging have
been implicated in the pathogenesis of low back pain and sciatica. These
include isthmic spondylolisthesis, osteoarthritis, disc disease, osteoporosis,
and spinal stenosis [67]. Intervertebral disc herniations are the most com-
mon cause of lumbar radiculopathy, and 10% to 15% of these patients
will eventually require surgical intervention [72]. When these conditions
cause irritation and inflammation of nerve roots, limb pain and weakness
can ensue. An inability to ambulate, increased susceptibility to falls, and dif-
ficulty caring for oneself may become serious concerns for the elderly
patient.

In the elderly in particular, however, the clinician would be wise to con-
sider etiologies other than musculoskeletal disorders as the cause of back or
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leg pain. For example, aortic aneurysm, pancreatitis, pancreatic tumor, kid-
ney diseases, and sickle cell disease have all been known to mimic more be-
nign causes of back and leg pain [73].

Spinal stenosis

Stenosis of the spine is defined as narrowing of the spinal canal, which
may result in pain, radicular symptoms, and lower extremity claudication.
Initially described by Henk Verbiest in 1954 [74], it is becoming a more fre-
quently recognized etiology of low back pain, particularly in the elderly [75].
Formerly a diagnosis made by myelography, the advent of axial imaging
with CT and MRI has allowed physicians to document the presence and ex-
tent of canal stenosis with relative ease.

Stenosis of the lumbar spine can be classified as that resulting from con-
genital–developmental abnormalities, and that which is a consequence of
degenerative changes of the spine. Most commonly occurring between the
third and fourth and fourth and fifth vertebrae of the lumbar spine, symp-
toms of degenerative stenosis usually do not develop until one reaches 60
years old (some argue that it is nearly exclusively a disease of those older
than 50 years) [76,77]. As our population ages and average lifespans in-
crease, the prevalence of diseases such as lumbar spinal stenosis also should
be expected to increase. Alterations in the normal architecture of an aging
spine, including changes in the zygapophyseal joints, ligamentum flavum, in-
tervertebral discs, epidural venous structures, laminae, and pedicles, can re-
sult in impingement on the spinal canal and irritation and inflammation of
exiting nerve roots [78].

Natural history

Lumbar spinal stenosis generally presents as either back or leg pain,
which is exacerbated by standing and walking (especially on flat surfaces
or downhilldpositions in which the spine is extended), and relieved by sit-
ting or lying with the hips flexed (resulting in flexion of the lumbar spine).
Physical examination may demonstrate mild weakness of the lower extrem-
ities, but localizing symptoms and findings are generally not present, and
provocative testing with straight leg testing is not revealing. Treatment op-
tions are varied, and include conservative therapy such as bed rest, analge-
sics, and back support, but may also involve more aggressive measures such
as surgical decompression or caudal epidural blocks.

Although there are no prospective, randomized, controlled trials of
various treatment modalities in lumbar spinal stenosis (one can imagine
that it would be difficult to deny a patient who is in severe pain a particular
therapy), there have been several short, observational prospective studies.
Johnsson et al [79] presented a series of 32 patients, observed over
49 months, in which 15% improved, 70% remained unchanged, and 14%
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deteriorated at 4 years. The Maine Lumbar Study reported on 67 surgically
treated and 52 conservatively treated patients who were observed for a
4-year period. Their results indicated that patient satisfaction after 4 years
of treatment was higher in those treated surgically (63–42%). The benefit
of surgery, however, was noted to decline over time, whereas the symp-
toms of nonsurgically treated patients improved modestly and remained
stable over 4 years [80]. In one slightly larger investigation, 100 patients,
were followed for 10 years. In this study, 19 patients with severe symptoms
were treated surgically, and 50 patients with moderate symptoms were
treated nonoperatively. The remaining 31 patients were randomized between
the two treatment arms. Of those who initially did not have surgery, 29%
had to undergo delayed surgical intervention because of deterioration [81].
None of these studies, however, addressed the elderly as a separate
population.

Although there is clearly some percentage of patients who will fail conser-
vative therapy, no studies have been able to identify predictors that would
allow the clinician to identify those who will need an operation to alleviate
their symptoms. Furthermore, those who initially favor a nonsurgical ap-
proach will still benefit from the operation if it becomes necessary. Thus,
many argue that all patients should be offered a trial of nonoperative ther-
apy initially [82]. Finally, most agree that the only true indications for sur-
gical intervention are intractable pain after the failure of conservative
measures, and the presence of bowel or bladder dysfunction, or progressive
neurologic deficit in a radicular distribution [82].

In a geriatric population, in which the side effects of narcotic analgesia
may be intolerable, or patient comorbidities or preference may preclude sur-
gery, some have suggested that epidural blocks might provide a valuable al-
ternative. A relatively small study involving epidural injections of Xylocaine
and Depo-Medrol in elderly patients (average age 76) with MRI-docu-
mented lumbar spinal stenosis demonstrated significant pain relief and
very few complications [73]. Although this study only followed patients
for 10 months after therapy, it suggests that local injection provides ade-
quate pain relief in a patient population that might not tolerate other treat-
ment modalities. Not surprisingly, a 1996 study reported an increase in
mortality and complications in spinal stenosis surgery in patients who
were older [83]. There are, however, no randomized controlled studies com-
paring conservative and invasive therapies in the geriatric population, and
the encouraging results of the above study have not been reproduced in
some additional studies involving all age groups [84].

Gait disturbances

Disturbances of gait are extremely common in the elderly, and lead to sig-
nificant morbidity and mortality. One population based study suggested
that 15% of people over 60 years old had some abnormality of gait [85],
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while another examining a cohort of 79 year olds reported that 25% used
some form of mechanical aid for ambulation [86]. Accidental deaths,
many of which are the result of falls, are a significant cause of death and dis-
ability in the elderly. A loss of balance or misstep can lead to head injuries,
orthopedic injuries such as hip fractures, and a fear of falling, which may
severely restrict an elder’s ability to care for himself and live independently.
A 1981 study reported that half of elders surveyed reported that their fear of
falling limited their activity [87].

As one ages, a number of physiologic changes occur that significantly im-
pact gait and balance. To begin, the amount of sway while erect has been
shown to intensify with increasing age [88]. As one becomes older, the reli-
ance on proprioception to prevent falls increases, while the efficiency of the
motor and sensory systems that relay the information necessary for one to
comprehend the position of their limbs in space becomes less efficient and
accurate [89]. Disease processes that affect the neurologic system are partic-
ularly critical to the integration of numerous sensory and motor pathways
that are critical for balance and ambulation. For example, cervical myelop-
athy, Parkinson’s disease, stroke and resulting hemiparesis, and normal
pressure hydrocephalus can significantly impact the gait of elders.

Myelopathy

Myelopathy, often the result of cervical spondylosis, is a common cause
of gait instability in the geriatric patient. Degenerative osteophytes in the
cervical spine impinge on the spinal canal and spinal cord, causing the typ-
ical clinical findings of spasticity and hyperreflexia of the legs, dorsal column
signs, and urinary urgency. The gait of these individuals is usually stiff-leg-
ged with reduced toe clearance. Although imaging may reveal characteristic
osteophytes, neck pain and radicular symptoms of the upper extremities are
not universally present [89].

Parkinson’s Disease

Parkinson’s Disease affects approximately 1.8% of the population over
age 65 [90]. The gait of afflicted individuals can be described as one of flexed
posture, lessened arm swing, and a difficulty with the initiation of movement
and turning. This may be so severe that a patient may remain still until given
a small push allowing the legs to move forward [91]. In addition, there is of-
ten a decrease in balance as the disease progresses. Although medical ther-
apy may improve the gait, the disturbance of balance may not recover.

Stroke

An alteration of gait is the presenting complaint in those who have expe-
rienced a cerebrovascular accident in more patients than one might initially
expect. Although a large stroke resulting in hemiparesis may be clinically
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obvious, those that result in a loss of proprioception or sensation in the feet
or legs may be more subtle. In one series, 16% of those with an abnormal
gait had evidence of cerebral infarcts on CT scan, but no history of hemipa-
resis or major motor deficit from a stroke [92]. Persistent falling to one side,
difficulty in initiating movement, shuffling gait, poor standing balance, and
difficulty raising feet off of the ground during ambulation should alert the
clinician to the possibility of stroke. Imaging of the brain with CT or
MRI may reveal infarcts in the basal ganglia, cerebellum, or periventricular
white matter [89].

Normal pressure hydrocephalus

Initially described in 1965, normal pressure hydrocephalus (NPH) is
a syndrome of ‘‘slowness and paucity of thought and action, unsteadiness
of gait, and unwitting urinary incontinence’’ in the setting of a cerebrospinal
fluid pressure of less than 180 mmHg [93]. The gait of afflicted patients can
be described as that of shuffling feet, reduced speed, unsteady turning, and
poor balance [94,95]. Improvement after the removal of 49 to 50 mL of ce-
rebrospinal fluid may be both diagnostic and therapeutic [96]; however, the
magnitude of improvement can differ substantially [94]. In addition, the gait
abnormalities of NPH may precede dementia by months, or even years [97].

Although the above are some of the more common etiologies of unstable
gait, the complete list is exceptionally long. In the elderly in particular, the
clinician would be wise to also consider infectious diseases such as neurosy-
phillis, metabolic disorders such as uremia or hepatic failure, medications
such as benzodiazepines and neuroleptics, spinal cord lesions such as cervi-
cal tumors and posterior column degeneration, peripheral neuropathies, vi-
tamin B12 deficiency, and mechanical conditions such as osteoarthritis,
which may result in an antalgic gait. In as many as 20% of elderly patients
with abnormal gait, no specific etiology is identified [98].

In summary, the geriatric patient may present with a wide range of com-
plaints related to atraumatic joint and limb pain. The emergency physician
may be the first clinician to evaluate these complaints, and early diagnosis
and treatment may prevent further morbidity. Finally, therapy should be
tailored to the patient, with careful consideration of both the medical and
social impacts of the disease and treating medications.
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The United States’ population is living longer than ever before. The av-
erage American life span has increased by almost 30 years in the past cen-
tury, from 47 years in the early 1900s to 76 years in 2000. It is predicted
that the number of people over the age of 85 will likely double by the
year 2020, and that by 2050 people over age 64 will make up over 20% of
the US population compared with 12% today [1].

Trauma is the fifth leading cause of death in patients over the age of 65
[2]. The elderly sustain a disproportionate share of fractures and serious in-
jury, accounting for approximately 28% of deaths due to trauma while rep-
resenting only 12% of the overall trauma population [3].

Trauma in the elderly poses special challenges. Physiologic changes im-
pact morbidity and mortality. Geriatric patients have different injury pat-
terns that impact care [4]. Older victims of trauma may have significant
comorbid medical conditions and may be taking medications that can com-
plicate injury and resuscitation.

Until the early 1980s, trauma research traditionally focused on the pedi-
atric and young adult population, and few studies focused specifically on the
elderly [5]. Since that time, a plethora of studies have been performed on ge-
riatric trauma. Unfortunately, most have been retrospective trauma registry
reviews. Few prospective and even fewer randomized controlled trials have
been performed. Much of the literature on geriatric trauma remains to be
written [6].

Although it is clear that morbidity and mortality from major trauma in
the geriatric population is high, the vast majority of patients survive to hos-
pital discharge, and a significant percentage return to their previous levels of
function and activities of daily living [7–9].
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Every day, throughout the United States, patients are overtriaged to
trauma canters, and undertriaged to local hospitals. The role of emergency
physicians is paramount to the treatment of elderly victims of trauma. It is
incumbent on all emergency physicians, regardless of venue, to take a consis-
tent and thorough approach to the management of geriatric trauma pa-
tients. By identifying occult instability, resuscitating and stabilizing the
victim, identifying important injuries and relevant comorbidities, and mak-
ing an appropriate hospital disposition of transfer, emergency physicians
can have a tremendous impact on the morbidity and mortality of geriatric
trauma patients.

This article reviews the current literature on the management of elderly
patients with trauma. We begin with a discussion of the physiologic changes
of aging, and the impact of comorbidities and medications, that particularly
influence management and outcome. We then turn to mechanisms of injury
distinctive to geriatric trauma. We then discuss aspects particular to the re-
suscitation of geriatric trauma victims, focusing on pitfalls in evaluation and
injury patterns unique to the geriatric patient. We also include a discussion
of the evaluation and management of falls in the elderly, including assess-
ment of fall risk.

The physiology of aging

It is clear that the effects of aging do not begin abruptly at 65 years of
age. In a study of nearly 200,000 trauma patients, it was determined that
mortality from severe trauma begins to increase at the age of 40 years
[10]. For each 1-year increase in age over 65, the odds of dying after trauma
increases by over 6% [11].

Aging can be defined as the normal, predictable, and irreversible changes
of various organ systems over the passage of time that ultimately lead to
death. Physiologic changes that occur with age affect patients in a number
of ways, but generally results in a loss of functional reserve in most organ
systems.

The effects of aging should not be confused with coexisting disease. Al-
though distinguishing the effects of aging from the effects of disease may
be difficult, the presence of comorbidity impacts the morbidity and mortality
from trauma independent of the normal process of aging [2,12]. For exam-
ple, it is clear that the bones of elderly patients are less able to withstand the
mechanical forces of trauma, and that injuries occur with the transmission
of less kinetic energy than in younger patients. This effect acts synergistically
with the disease of osteoporosis, making the incidence of fractures in pa-
tients with osteoporosis significantly higher than in age-matched patients
without the disease, and the incidence of fractures in elderly patients higher
than in children or younger adults.

Cardiac functional reserve is diminished with age. Older patients have
a lower cardiac output, decreased cardiac reserve, and are less likely to be
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able to tolerate hemodynamic stress as well as younger patients. Aging of
the electrical conducting system, or pharmacologic activity of beta-blockers
or calcium blockers, result in a decrease heart rate response to catechol-
amines. It is well known that elderly patients can have a blunted inotropic
and chronotropic response to trauma. Compensatory tachycardia, seen al-
most universally in young patients in response to hypovolemia or shock,
is frequently absent. The less vigilant clinician can miss significant hemor-
rhage or easily underestimate severity of illness [13–19].

Superimposed on the normal effects of age on the heart may be the pres-
ence of heart failure, which may further diminish cardiac output; heart
block, which can further blunt the rate response to stress; and coronary ar-
tery disease, which may manifest as demand ischemia during the stress of
trauma. The risk of an acute cardiac event must be considered in every
case of trauma in the elderly. An ECG is mandatory early in the workup.

Pulmonary changes with age include a loss of elasticity in the chest wall
and lungs, leading to decreased mechanical compliance and an increase in
baseline work of breathing. Alveolar loss and decreased diffusion capacity
result in an age-dependent decline in arterial oxygen tension. As a result,
a patient 80 years of age can be expected to have a baseline PaO2 of between
78 and 92 mmHg. Mucociliary clearance declines with age leading to a con-
comitant decrease in the ability to clear the bronchial tree. Vital capacity,
forced expiratory volume, and functional reserve are also compromised
with age and need to be considered in management of ventilation [13].

Coexisting hepatic disease seems to impact mortality in trauma patients
significantly [11]. Patients with end-stage liver disease and cirrhosis have
a much higher mortality from the risk of bleeding and uncontrolled hemor-
rhage. Patients with end-stage renal disease also carry a high mortality after
trauma. The number of functioning nephrons decreases with age, leading to
a age-related decline in creatinine clearance that is nearly always underappre-
ciated in elderly patients, as muscle mass (the primary source of creatinine)
also decreases significantly with age. Decision making regarding contrast in
diagnostic studied should take into account that a ‘‘normal creatinine’’ in
an elderly patientmay actually reflect a significant reduction in renal function.

A number of changes occur to the aging brain including an approxi-
mately 200-g decrease in brain weight, with a concomitant decrease in brain
size. Stretching of the bridging vessels over the surface of the brain results in
increased susceptibility to tearing under shear forces. In addition, there
seems to be a significant, age-related decline in cerebrovascular autoregula-
tion that may partially explain the worse outcomes seen in elderly patients
with head injury [20].

The effects of aging on skin are multifactorial and result in a decrease in
nearly all skin functions, most importantly reduced defenses against micro-
organisms and loss of temperature autoregulation. Age-related changes in
wound healing occur across all four phases of wound healing: hemostasis,
inflammation, proliferation, and resolution [21].
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Glucose tolerance declines significantly with age [2]. As hyperglycemia
has been associated with worse outcome in patients with traumatic brain in-
jury, glycemic control has become an important goal in critically ill trauma
patients. Identification of diabetes mellitus and hyperglycemia (and well as
hypoglycemia) should occur early during resuscitation. Finger stick glucose
should be considered mandatory during initial evaluation [22].

Pre-existing medications

A number of medications have been strongly associated with trauma in
the elderly, including psychotropic medications (ie, antidepressants, neuro-
leptics, and sedatives) and antihypertensive (ie, beta-blockers, calcium
blockers, diuretics, and in particular, multiple) medications. Less commonly
implicated have been antiepileptic and glaucoma agents. Over 80% of pa-
tients evaluated after accidental fall are found to be on medications easily
implicated in contributing to the fall [23]. The presence of four or more
chronic medications seems to correlate well with an increasing risk of falls.

Critical to the emergency department (ED) management of trauma vic-
tims are medications that can impact outcome and management of the
victim. Beta-blockers, as we have noted, may decrease the patient’s
compensatory hemodynamic response to hemorrhage or volume loss. Anti-
hypertensive medications in general may make resuscitation more difficult.
Consideration of antihypertensive overdose or other therapeutic misadven-
ture should be considered in patients without a source of hemorrhage and
persistent hypotension. However, hypotension should never be attributed
to blood pressure medications until hemorrhage and ischemia have been
ruled out. Most importantly, the patient with a history of hypertension and
a normal blood pressure is unstable until proven otherwise.

Chronic therapy with oral warfarin (Coumadin), as well as other antico-
agulants, aspirin, and newer antiplatelet agents has become commonplace.
Use of warfarin is indicated in a number of medical conditions including ve-
nous thromboembolism, atrial fibrillation, stroke, and valve replacement
[24]. The frequency of warfarin use increases with age. Unfortunately, the
risk of major bleeding complications from warfarin use also increases with
age (as well as increased international normalized ratio [INR]). Warfarin ap-
pears to worsen outcome from severe head injury, but has a less dramatic
impact on mortality in patients without head injury [11,25–29]. Similarly, as-
pirin and clopidogrel (Plavix) seem to increase the risk of death in patients
who sustain intracranial injury, although there is also a significant associa-
tion with concomitant comorbid disease in patients prescribed antiplatelet
agents [30].

Treatment options for patients taking warfarin who sustain injury need to
be individualized and balanced between the need for warfarin therapy (ie,
mechanical valve and risk of embolic stroke) and the need for immediate
reversal (life-threatening hemorrhage, intracranial bleeding), nonurgent
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reversal (preoperative), simple withdrawal of warfarin (subsequent risk of
falls), or no change in therapy. For patients requiring immediate reversal
in the ED, published guidelines suggest the administration of prothrombin
complex concentrate, supplemented with 10 mg of vitamin K via slow intra-
venous (IV) infusion [31,32]. If prothrombin complex concentrate is unavail-
able, fresh frozen plasma is indicated. Repeat treatment may be necessary,
depending on the result of subsequent INR measurements. For nonemergent
reversal of warfarin, administering a single (1–2.5 mg) oral or parenteral dose
of vitamin K may be considered, but should generally be made in conjunc-
tion with the patient’s primary care or admitting physician [31,32].

Desmopressin, a synthetic vasopressin analog, has been shown to have
hemostatic properties in patients taking aspirin. However, no controlled tri-
als in trauma patients have been performed. Patients taking aspirin that
suffer severe head injury can be treated with Desmopressin 15 mg/mL.
However the efficacy of this may be limited [33]. The impact of preinjury
warfarin or antiplatelet agents on considerations for neuroimaging is dis-
cussed below.

Mechanism of injury

In a study of prehospital data of trauma patients over age 70 presenting
to the ED, the majority of injuries where due to falls (60.7%), followed by
motor vehicle accidents (21.5%). Interestingly, the frequency of motor vehi-
cle accidents declined for patients aged 90 years or older (3.4%). A small
number of patients in the study had a suspected medical etiology as the rea-
son for the trauma. The most common bodily site of injury was the head and
face followed by the extremities [34]. Alcohol and other drugs may actually
play an important role in contributing to geriatric trauma, especially falls
and to a lesser extent motor vehicle collisions [35].

Falls

Numerous studies confirm that the most common reason for trauma in
the elderly is due to falls [7,8,36–43]. Low-level falls (falls from a standing
height) are the most common reason for injury in geriatric patients. Compli-
cations resulting from falls are the leading cause of death from injury in men
and women older that age 65. The incidence of falls increases with age over
64 years and varies according to living status. Approximately 30% to 40%
of community-dwelling seniors will sustain a significant fall in their lifetime.
Approximately 50% of individuals living in a long-term care facility will sus-
tain a fall, and this percentage climbs to 60% if there has been a fall within
the previous year [8,36–39].

Injuries sustained by geriatric patients from falls tend to be more severe
than the injuries sustained by younger patients from similar falls. Injuries to
the head, pelvis, and lower extremities are extremely common. Although el-
derly patients account for less than 15% of trauma admissions due to falls,
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they account for half of deaths due to falls. Overall mortality is about 11%
[44]. High-level falls (O15 feet) in the elderly are less common, but carry
a mortality approaching 25% [45]. Increased morbidity is associated with
increased disability, hospital admissions, and inpatient length of stay.

Major risk factors for falls include; older age, female gender, history of
a previous fall, lower extremity weakness, balance difficulties, psychotropic
drug use, and arthritis. Cognitive impairment ‘‘discovered’’ after injury may
actually predate the index visit, and may contribute to the risk of falls [43].
Table 1 lists contributing factors to injuries in elderly patients. Particular eti-
ologies to consider include vision impairment, medications, chronic medical
conditions such as Parkinson’s disease or osteoarthritis, environmental haz-
ards, acute medical conditions such as syncope, transient ischemic attacks,
neoplastic malignancies, metabolic derangements, infection, and anemia.
Multiple risk factors for falls significantly increases the risk for subsequent
falls. In one study, patients with four or more established risks for falls had
a 78% risk of subsequent fall, compared with 27% in patients with zero or
one risk factor [8].

When evaluating a geriatric patient who has fallen, all aspects of the in-
cident should be reviewed. Complications of prolonged immobility such as
rhabdomyolisis, dehydration, and infection need to be considered. Was the
fall due to an environmental factor (rug, stairs, uneven ground, and so
forth), acute or chronic medical conditions, trauma, or substance abuse?
Can the patient function on the same level as before the fall? Can the patient
ambulate, take care of their personal needs and manage at home?

Table 1

Contributing factors to injuries in elderly patients.

Chronic medical

conditions

Environmental

factors

Acute medical

conditions Other

� Osteoarthritis

� Osteoporosis

� CVA

� Ischemic heart

disease

� Anemia

� DM

� HTN

� Gait and balance

disturbances

� Visual impairment

� Depression

� Polypharmacy

� Parkinson’s disease

� Dementia

� Rugs

� Lighting

� Stairs

� Bathtubs/showers

� Footwear

� Uneven ground

� Weather

� Walking aids

� Syncope

� Dysrhythmias

� CVA, TIA

� Acute MI

� Seizure

� Acute renal failure

� Infection

� Hypoglycemia

� AAA

� New medications

� Dehydration

� Acute fractures

� Self inflicted injury

� Older age

� Female gender

� Alcohol and

drug use

� Elder abuse

Abbreviations: AAA, abdominal aortic aneurysm; CVA, cerebral vascular accident;

DM,diabetesmellitus;HTN,hypertension;MI,myocardial infarct; TIA, transient ischemicattack.

Adapted from Sattin RW. Falls among older persons a public health perspective. Annu Rev

Public Health 1992;13:489–508.
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Fear of falling can inhibit social and functional status. Consider what ad-
ditional resources or assistance are necessary to assure a safe discharge. This
assessment can be difficult and time consuming. Involvement of family
members, primary care physician, visiting nurse, or social worker can help
in certain situations. Geriatrics consultation or case management in the
ED can help address the issues involved in the safe discharge of geriatric
trauma patients from the ED. Transfer to a skilled nursing or rehab facility
may be appropriate.

Motor vehicle collisions

Although a significant amount of research has been done on falls in the
elderly, there is only a modest amount of published research on elderly pa-
tients involved in motor vehicle crashes. The pathophysiology of aging and
the presence of acute and chronic medical conditions that affect vision, re-
flexes, balance and cognition, and place elderly persons at high risk for in-
volvement in motor vehicle crashes.

It is reasonable to expect that motor vehicle trauma involving elderly pa-
tients will continue to climb over the coming decades as the US population
ages. Elderly patients have an increased severity of injuries from motor ve-
hicle collisions when compared with nonelderly. However, the pattern of in-
jury for geriatric patients in motor vehicular trauma appears quite similar to
the pattern of injury for younger patients, except for an increased incidence
(11%) of sternal fractures from seatbelts in patients over 65 years of age,
compared with an incidence of 1.5% in the under 65 age category [46].

Pedestrians struck by automobiles

Pedestrians injured by automobiles represent some of the most seriously
injured patients in trauma. The elderly are at particular risk for being struck
as pedestrians, and make up a significant percentage of pedestrians who
have been struck by a motor vehicle [46,47]. Slow ambulation, impaired re-
flexes, misjudgment, and visual, auditory, and gait impairment appear to be
involved, as elderly patients are frequently struck within marked crosswalks
or walk directly into the path of an oncoming vehicle.

Sklar and colleagues specifically looked at elderly pedestrians who had
been struck by a motor vehicle and found a significantly increased mortal-
ity rate. Fatal injuries tended to be from severe head injury or major vas-
cular damage, with the majority of deaths occurring at the scene or in the
ED. Once hospitalized, patients died from complications of prolonged ven-
tilation and infection [47]. Patients struck by cars sustain twice as many
lower extremity injuries as their younger counterparts. Recent data reveals
that age plays a tremendous role in severity of injury in pedestrians struck.
Injuries to the brain, spine, and thorax, as well as skeletal injuries increase
dramatically with age, although injuries to the abdomen do not. Mortality
is greater than 25% in patients struck as pedestrians over the age of 65 [48].
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Burns

Elderly patients constitute approximately 13% of all patients admitted to
burn units. Total body surface area burned, mortality, and hospital length
of stay are all higher in the elderly [49–51]. Physiologic changes associated
with aging, acute and chronic medical conditions, and social isolation are
factors that increase the morbidity and mortality from burns in the geriatric
population.

In a study of life expectancy and living status of elderly patients surviving
burn injury, overall in hospital mortality approached 50%, and mortality
was 100% in patients over the age of 60 who had sustained a body surface
area burn of 50% or greater [49]. As with other forms of trauma, burn treat-
ment in the elderly is complicated by coexisting disease and impaired func-
tional reserve. Despite increased morbidity and mortality associated with
burns in the elderly population, no data is available suggesting changes in
initial burn treatment protocols other than taking into consideration under-
lying medical conditions that may require additional care. However, liberal
transfer to a burn unit is recommended, especially in patients with signifi-
cant coexisting medical condition [52].

Accidental hypothermia

Geriatric patients are at an increased risk for accidental hypothermia [53–
55]. Acute and chronic medical conditions predispose the elderly to hypo-
thermia, especially when ambient temperatures are low. Dementia can result
in a patient getting lost in cold weather with inadequate protective clothing.
Financial limitations may lead to insufficient heating of the home, and ulti-
mately to homelessness.

Older patients have a lower basal metabolic rate, and can have problems
maintaining core body temperature when the ambient air temperature
drops. Medical conditions that predispose to hypothermia include hypogly-
cemia, hypothyroidism, hypopituitarism, hypoaldosteronism, sepsis, and
substance abuse [56]. Acute medical etiologies for hypothermia should be
considered. A cerebrovascular accident or fall can result in an elderly patient
remaining in a cold house or room for a prolonged period of time. Fre-
quently, it may be difficult to determine on initial evaluation if the patient
fell and then became hypothermic, or had some precipitating event that
made them hypothermic resulting in a fall.

Initial treatment of the hypothermic geriatric patient follows the same
guidelines for hypothermia in general. There is little direct research on the
treatment of older hypothermic patients. Several studies examining cardio-
pulmonary bypass for severe hypothermia list age over 64 as a relative con-
traindication to bypass, but these studies excluded older patients without
explanation.

Geriatric patients presenting to the ED with mild to moderate hypother-
mia are not uncommon. We recommend a low threshold to admit to observe
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these patients for complications such as renal failure, infection, dehydration,
pulmonary edema, cardiac stress, compartment syndrome, pancreatitis, coa-
gulopathy, electrolyte abnormalities, and rhabdomyolisis. With little or no
data on how to specifically treat the older patient with hypothermia it is im-
portant to be mindful of baseline medical problems that could complicate
therapy and to address any acute medical issues that may have led to the ep-
isode. Most cases of accidental hypothermia are preventable. Taking the
time to address behavioral and social issues may prevent repeat presentation
to the ED.

Elder abuse and neglect

Like all forms of abuse and neglect, elder abuse is prevalent, insidious,
and underreported. This issue is difficult to study, and there is very little
data available on incidence, outcome, morbidity, or mortality. According
to the National Elder Abuse Incidence Study, nearly 450,000 persons over
age 60 experienced some form of domestic abuse, although only 16% of
these cases are reported [57]. Risk factors for abuse include female gender,
age O80, and physical and mental frailty. Risk factors pertaining to the per-
petrator include being related to the victim (often an adult child), age youn-
ger then the injured, financial dependence on the victim, substance abuse,
and prior history of violence.

Evaluation of all geriatric injury victims in the ED should include an as-
sessment for signs and symptoms of abuse. Bruises in multiple stages of
healing, unexplained fractures, untreated injuries, sign of neglect such as de-
hydration, malnutrition, and bedsores are important clues to the possibility
of abuse or neglect, and should trigger further inquiry as to whether elder
patients are victims of violence or other forms of abuse. When a clinician
suspects abuse (or a patient reports abuse), it is the duty of the physician
to protect the patient, treat injuries, and report the case to the proper au-
thorities such as the police or elder services. Reporting laws exist, but differ
from state to state. The reader is referred to a complete review of elder abuse
elsewhere in this volume.

Management of the geriatric trauma victim

Prehospital care

It is a difficult task for the emergency physician to determine if the geriatric
patient will be safe returning to the home environment. Information gathered
by Emergency Medical Services (EMS) is invaluable to ED providers in as-
sessing the elderly trauma victim. Particular attention should be paid to the
social environment and home situation. The elderly may be reluctant or un-
able to provide accurate information regarding their home life, and deny in-
ability to care for themselves. Even a loss of driving privileges or independent
living means a loss if autonomy.
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A number of questions should be asked of prehospital providers. Does
the patient live alone? Does it appear that the patient is unable to care for
him or herself? Does it appear as if the patient has been on the ground
for a prolonged period of time? Is there evidence of substance abuse?
What medications are present and does it appear that the patient has
been compliant? Is there a cane or wheelchair that the patient uses? Is the
home a fall hazard (rugs, stairs, poor lighting) or a safe place for the elderly
patient to live? Concerns expressed by prehospital providers over the safety
of a patient living individually should be highly respected, and essentially
seal a decision to admit the patient, transfer the patient to a skilled facility,
or trigger prompt follow up for a comprehensive geriatric assessment.

Triage

Studies show that patients who sustain serious injury are best managed in
a trauma center. Development of a statewide trauma system led to improved
survival for geriatric trauma patients [58]. Standard triage criteria for
trauma patients include age O55 as an important, although not absolute,
determinant of trauma center disposition in injured patients [52]. At least
one study advocates trauma team activation for all patients over age 75
[59]. Some argue that triage of isolated injuries (ie, hip fractures) to trauma
centers overburdens the trauma system, while others support the concept of
a team approach to all geriatric trauma [60]. Once admitted to a trauma cen-
ter, trauma surgeons direct the patient’s care, where management of coexist-
ing medical issues and comprehensive evaluation of potential medical
etiologies for the injury may be inconsistent [61]. Currently, many seriously
injured patients, and most patients with less serious injury, will not be taken
to a trauma center.

Injury scoring systems, including the injury severity score (ISS) have been
examined in an attempt to better triage patients with major trauma. Studies
in geriatric patients have been mixed. A case–control study of major trauma
in geriatric patients found that the currently employed ISS, if age adjusted,
performs adequately as an indicator of outcome for the older trauma patient
[62]. In another study, ISS was evaluated in elderly patients and not found
to accurately predict survival [63]. This was thought to be due in part to the
fact that ISS does not consider the impact of pre-existing disease. The val-
idity of the ISS for geriatric patients involved in motor vehicle collisions
is still at issue. McCoy and colleagues [46] suggested a weighted scoring sys-
tem, but this is yet to be developed and validated.

Initial resuscitation

The initial resuscitation of the geriatric trauma victim should be guided
by standard protocols, always keeping in mind that standard hemodynamic
parameters, especially heart rate, are inadequate to determine the stability of
geriatric patients. Patients who appear stable should undergo aggressive
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testing to uncover occult instability or injury. Arterial blood gases should be
considered mandatory because they may reveal an increased base deficit, or
an elevated serum lactate concentration, which are harbingers of occult hy-
povolemia or impending shock. While an increased base deficit is clearly
a marker of serious illness, a normal base deficit does not rule out serious in-
jury or risk of death in elderly patients [64]. Patients who exhibit any evidence
of impaired perfusion should undergo aggressive monitoring and resuscita-
tion, as this has clearly been shown to improve outcome [19,65]. In the ab-
sence of a pulmonary artery catheter, a central venous catheter and serial
arterial blood gases (looking at the base deficit) or serum lactate levels are
suggested to guide therapy [66]. Noninvasive hemodynamic monitoring us-
ing bioimpedance technology has been gaining acceptance as a substitute for
pulmonary artery catheterization, and has been shown in the elderly trauma
patients to be reliable [67]. A second determination of either serum lactate or
base deficit, drawn between 30 to 45 minutes after arrival, should be
strongly considered in all geriatric patients who remain in the ED. Persis-
tently high results should alert the clinician to ongoing hemorrhage, inade-
quate resuscitation, or other complications such as compartment syndrome.
The elderly are at increased risk for the development of hypothermia during
resuscitation, and diligence should be exercised in maintaining core temper-
ature using external warming devices [68].

Evaluation of the initial ABCs in geriatric trauma patients include a num-
ber of important considerations. The elderly have decreased airway reflexes,
and expeditious and deliberate management of the airway should be consid-
ered to prevent aspiration. Because the ventilatory response to hypoxia and
hypercarbia are blunted in the elderly, occult respiratory insufficiency is
common. Analysis of pH and arterial carbon dioxide tension is essential.

Anatomically, the geriatric airway can be difficult to manage. Mouth
opening may be impaired. Coupled with the need to maintain in-line stabili-
zation of the spine, kyphosis, or impaired mobility in a cleared cervical spine,
laryngosopy may be difficult. Pharmacologic therapy for rapid sequence in-
tubation in the geriatric patient also merits special consideration. Doses of
nearly all sedatives, including barbiturates, benzodiazepines, and etomidate,
should be reduced in the elderly to avoid hypotension. Doses of lidocaine and
opiates, frequently used as premedication before intubation of patients suf-
fering head injury, should also be reduced. Priming or administration of a de-
fasciculating dose of a nondepolarizing neuromuscular blocker may abolish
respirations prematurely, resulting in apnea with inadequate relaxation.
Doses of neuromuscular blocking agents should not be reduced [17].

Patterns of injury

Elderly trauma patients clearly have different patterns of injury. Such
knowledge should aid the clinician in diagnosing injuries, and determining
severity of illness.
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Central nervous system
Multiple investigators have recommended liberal use of computed to-

mography for elderly people. Case reports and case series have shown
that intracranial hemorrhage can result in elderly patients who sustain mi-
nor head trauma (no loss of consciousness) and who are neurologically in-
tact on arrival to the ED [69]. This incidence, while small, is further
increased if the patient is taking warfarin and perhaps other anticoagulants
or antiplatelet agents [70,71]. In a subgroup analysis of the NEXUS deriva-
tion study, 12.5% of patients over 65 were found to have significant intra-
cranial injury, versus 7.9% of patients under 65. Furthermore, elderly
patients sustaining minor head injury had a high risk of significant intracra-
nial injury despite no evidence of significant skull fracture, neurologic defi-
cit, or altered level of consciousness [72]. Liberal use of CT is warranted in
this population until better clinical decision rules are available.

Spine
Elderly patient undergoing radiography of the cervical spine after trauma

have at least twice the likelihood of cervical spine fracture than younger pa-
tients [73]. Interestingly, elderly patients who fall from low heights are at sig-
nificantly increased risk of injury between the occiput and C-2, while
patients in motor vehicle collisions and high falls are more likely to injure
lower cervical vertebrae. Injuries to the cervical spine at multiple levels
are common [74].

In the Canadian C-spine rule, age greater than 65 was used as exclusion
criteria, essentially mandating cervical spine imaging in all geriatric trauma
patients [75]. In contrast, the NEXUS clinical decision rule has been vali-
dated in a cohort of geriatric patients. The NEXUS investigators estimate
that application of the decision rule could reduce the need for cervical spine
imaging by 14%. Of note, 15% of injured geriatric patients were considered
intoxicated at time of evaluation [73].

Given the high incidence of injuries to the atlantoaxial (C1–C2) complex,
a quite justifiable strategy is to CT the cervical spine of all elderly patients
requiring CT of the head. Some centers have advocated CT of C1–C2 in
all patients undergoing head CT for trauma, regardless of indications for
imaging the cervical spine. As CT of the cervical spine has recently been
found to be far superior to plain radiography for detecting fractures, and
CT of the brain is likely be indicated in nearly all elderly patients with
trauma, CT should probably be considered the primary imaging modality
of the cervical spine in most elderly patients, especially those over the age
of 75 [74].

Cervical spondylosis predisposes to a syndrome of spinal cord injury in
the absence of bony abnormality not uncommon in geriatric trauma pa-
tients. Mechanism for this phenomenon has been attributed to narrowing
of the spinal canal, making the spinal cord more susceptible to compression
when the neck is hyperextended, resulting in either a central cord or
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Brown-Séquard like syndrome [76]. Cases of spinal cord injury without
bony injury frequently mandate emergent MRI to rule out acute disc herni-
ation requiring decompression and to further delineate other causes of cord
injury.

Rib fractures and other thoracic injuries
Rib fractures are both an important injury in and of themselves, and

a marker of injury severity in the multiply injured geriatric patient. Elderly
patients with rib fractures have nearly twice the mortality as younger vic-
tims, despite a lower ISS and higher Glasgow coma scale (GCS). In addition,
mortality rises significantly with the number of rib fractures, from 12% in
patients sustaining one to two fractures, to nearly 40% in patients with
seven or more fractures. Pulmonary complications including respiratory
failure, pneumonia, and pleural effusion are more common in the elderly.
Even the presence of a single rib fracture in the elderly carries significant
morbidity and mortality [77,78].

Abdominal trauma
The abdomen is one region that is injured at a rate surprisingly similar to

that of younger persons. The spleen is smaller in size from involution and
apparently less prone to injury. Unfortunately, when solid organ injury is
present, nonoperative management of spleen or liver injury has been chal-
lenging. Extreme age was once considered an absolute contraindication to
nonoperative management of blunt solid organ injury. However, recent
data suggest that age alone is not a contraindication to nonoperative man-
agement, and an expanded number of patients can now safely be observed
[79].

Abdominal examination is traditionally considered less reliable in elderly
patients, as evidenced by the lack of sensitivity for surgical disease in non-
traumatic conditions [2]. Liberal use of abdominal CT after trauma should
be considered in all geriatric trauma patients.

Musculoskeletal system
Fractures of the hip are the second most common (after wrist) fractures

in elderly patients who sustain injures after a fall [23]. Patients sustaining
isolated hip fracture have similar injury severity scores, and a similar inci-
dence of severe complications, as the trauma population in general [60].
Despite this, most patients with isolated hip fracture in the United States
are seen primarily by an emergency physician and admitted to either an
orthopedist or to the patient’s primary care physician. Although this prac-
tice has recently been questioned, it remains to be investigated whether out-
come can be improved by triage of patients with isolated hip fractures
directly to trauma centers, transfer of patients from community hospital
EDs to trauma centers, or by the development of specialized hip fracture
care centers [80].
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A common presentation in the elderly is the persistence of hip pain de-
spite negative radiographs. Such patients have a significant incidence of oc-
cult fracture. In a study of patients presenting to the ED with hip pain and
negative plain films, 4.4% were diagnosed with fracture [81]. Over 90% of
patients were over 65 years of age. MRI is superior to CT for the detection
of fracture, and is more likely to reveal pathology not seen on CT. Fractures
of the acetabulum can also easily missed on plain radiographs, particularly
after falls. Periprosthetic fractures are relatively rare, but carry a high rate of
complications including infection and nonunion [3].

Vertebral fractures in elderly patients are common, even after minor or
unapparent trauma. The prevalence of vertebral fractures in the general
population increases dramatically with age. Patients present with pain at
the level of fracture, and may or may not complain of radicular symptoms.
Three types of fractures are common: anterior wedge, biconcave, and crush
deformities. All elderly patients who present with back pain should undergo
radiographs to evaluate for fracture. Even in the presence of negative radio-
graphs, fracture may still be present. MRI or delayed bone scanning may be
employed [82].

Fractures of the pelvis carry tremendous morbidity in elderly patients. In
one study of elderly ED patients, pubic rami fractures were the most com-
mon (56%), followed by acetabular fractures (19%) and ischium fractures
(11%). Multiple fractures were present in over half of patients, and mortal-
ity was nearly four times higher than in nongeriatric patients [83]. In studies
of major trauma patients, pelvic fractures in the elderly patients are more
likely to hemorrhage and undergo angiography [84]. Elderly patients are
far more likely to suffer lateral compression fractures, as opposed to ante-
rior compression fractures, are more likely to require transfusion, and are
far more likely to die. Mortality in patients suffering pelvic fracture has
been reported between 12% and 21% [84,85].

Spontaneous osteoporotic fractures of the pelvis, also known as sacral in-
sufficiency fractures, are a rare and infrequently diagnosed cause of low
back, hip, and leg pain. Patients may present after minimal or minor trauma
with symptoms suggestive of cauda equina syndrome and marked sacral ten-
derness. Plain radiographs are frequently normal. CT or MRI of the lumbo-
sacral spine may be required to make the diagnosis [86,87].

Disposition, aftercare care, and outcome

Nearly all geriatric patients who sustain multiple injuries will need to be
admitted. Geriatric patients involved in serious trauma have high admission
rates to intensive care and correspondingly high morbidity and mortality
rates [88]. Most deaths occur in the first 24 hours of admission and survivors
suffer a significant decline in function [63,64,88]. Geriatric trauma patients
have longer hospital stays, incur higher overall hospital charges, and require
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longer periods of rehabilitation [18,89,90]. These patients also have a higher
rate of complications, leading to worse outcomes [91]. Functional outcome
after blunt trauma is predictably worse with increasing age, but outcomes
between patients 65 to 97 years and patients over 80 years are remarkably
similar [92]. Recovery from injury can be prolonged, but with aggressive
management over 90% of patients survive and many can return home
[93]. Prolonged intensive care unit stay is not associated with an unfavorable
long-term outcome [94].

Although no prospective randomized trial examining the outcome of
transfer versus no transfer for geriatric trauma patients has been performed,
evidence strongly suggests that multiply injured geriatric trauma patients are
likely best served in a trauma center [95,96]. Patients requiring general sur-
gical or neurosurgical intensive care or burn care should be transferred once
best attempts to stabilize the victim have occurred. Patients requiring repeat
operation or particular orthopedic or other surgical expertise should also be
considered for transfer. Lengthy attempts at defining all injuries in the initial
receiving hospital are not warranted if they will not significantly change
management or will delay transfer for definitive care of more life-threaten-
ing injuries. Unfortunately, studies done by referring hospitals are fre-
quently repeated at the receiving facility, increasing the costs of care [97].

Selected patients sustaining isolated injures (usually after falls) may be
considered candidates for discharge from the ED. Patients who presenting
after a fall who report recurrent falls, have an abnormal mental status, or
exhibit gait instability upon evaluation are poor candidates for discharge,
and require a falls assessment by a geriatric specialist or team [98]. Patients
with lower extremity injuries are particularly high risk. Interestingly, assist
devices such as canes and walkers have not been shown to reduce the risk
of falls [98].

Comprehensive geriatric assessment has become the ‘‘gold standard’’ of
care for at risk elderly, and has been shown to reduce the rate of hospital
admission, reduce repeat ED visits, and improve outcomes in patients dis-
charged from the ED [99]. A clinical prediction rule developed to assess
fall risk in the elderly has shown that mental impairment (confusion, disori-
entation, or agitation), toileting difficulties, vision problems, and difficulty
with transfer or mobility accurately predict falls in hospitalized patients
[100]. Presence of these in the ED likely puts the patient at substantial
risk for subsequent falls.

Summary

As the US population ages the geriatric population grows. Trauma in the
elderly is responsible for a significant number of visits to EDs and will con-
tinue to increase. Knowledge of the physiologic changes associated with ag-
ing, the impact of coexistent acute and chronic medical conditions, and an



428 ASCHKENASY & ROTHENHAUS
understanding of the unique patterns of injury in geriatric trauma patients is
critical to maximizing outcome.

Older patients tend to injure themselves most often after falls. Even falls
from standing can result in significant fractures and head injury. Geriatric
trauma victims demand aggressive management, a high index of suspicion
for occult instability, and a low threshold for laboratory and radiographic
investigation to delineate injuries.

Ultimately, trauma in the elderly should be addressed not just in the ED
and hospital, but also from a public health perspective with emphasis on ser-
vices and prevention. Research that addresses the different presentations,
injury patterns, predictors of morbidity and mortality, and public health
research on prevention will help further enlighten emergency physicians
on how to best treat geriatric trauma patients to help them maintain high
functional status. Much research remains to be done [101].
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As human life expectancy continues to increase, developed countries are
reporting higher percentages of elderly in their respective populations [1]. El-
derly, defined as people over the age of 65, comprised 6.2% of the world
population in 1992, and is projected to reach 20% of the population by
2050 [2]. Caring for such patients presents many challenges in emergency
medicine today. Not only is the elderly population more susceptible to infec-
tion, making common infectious diseases more prevalent in this age group,
but the manifestations of infections are more severe, often leading to a poor
outcome [1,3]. Mortality in the elderly population can be attributed to infec-
tions greater than 33% of the time [4]. Although the typical presentations of
infections are commonly absent in the elderly it is imperative to recognize
infection early and initiate treatment in a timely fashion. It is the purpose
of this article to address contributing factors that predispose the elderly to
infections, to review the clinical presentation of infections in the elderly,
to illustrate preventative measures undertaken to limit infection-induced
morbidity and mortality in the elderly population, and to discuss common
infectious emergencies that include cellulitis, urinary tract infections, pneu-
monia, and meningitis.

Risk factors

There are numerous risk factors that predispose the elderly to infection,
and consequently contribute to the morbidity and mortality in this popula-
tion. The susceptibility to infection is multifactorial. Aging is associated
with numerous chronic illnesses and comorbid conditions [5,6], polyphar-
macy and immunosuppressive medications, and changes in the immune sys-
tem that include a reduction of T-lymphocyte function and cell-mediated
immunity [5,7]. Functional impairment is common, and includes increased
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immobility, incontinence of the bladder, and limited activities of daily living
(ADLs) [5,8]. There is an impairment of the normal physiologic reserves
seen in the elderly, examples of which include decreased cough reflex leading
to aspiration pneumonia, impaired arterial and venous circulation, and
compromised wound healing, making cellulitis a common infection [2]. Liv-
ing environments, such as assisted living facilities and nursing homes, allow
for the development of infection and foster the transmission of infectious
agents [5]. These facilities contribute to the rise and exposure of antibi-
otic-resistant bacteria (eg, methicillin-resistant Staphylococcus aureus and
vancomycin-resistant enterococcus) [4]. Invasive devices, which include in-
dwelling urinary catheters, intravenous catheters, feeding tubes, and trache-
ostomies, are more common in the elderly, and compromise host defenses
enabling bacteria to enter the body and cause infection [5]. Malnutrition,
common in the nursing home population, is associated with a limited im-
mune response and impaired wound healing [5]. Polypharmacy is also fre-
quently observed, and can contribute to infection.

Although there are numerous aforementioned predispositions toward in-
fection in the elderly, challenges also exist in establishing a diagnosis in this
patient population. The clinical presentation of infection in the elderly is of-
ten atypical, subtle, and elusive; thus, making an early diagnosis and initiat-
ing treatment a challenge [9]. Elderly may not only have fewer symptoms,
but might present with nonspecific consequences of infection that on the sur-
face appear unrelated. Examples of nonspecific symptoms include general-
ized malaise, falls, changes in mental status or cognitive impairment, and
anorexia [10–12]. The classical manifestations of infection, fever, and leuko-
cytosis, may be absent or blunted in 20% to 30% of serious elderly infec-
tions [9]. Only 59% of elderly patients mounted a fever in a large
bacterial meningitis study [9]. In contrast to the young where fever is com-
monly attributed to a viral process, in the elderly it is associated with severe
bactezrial infections [9,13]. As a result, in one study it was suggested that all
such patients with a fever be considered for observation and admission [8].
It is important to note that criteria for fevers in the elderly are unique, and
include elevations in body temperature from baseline of 1.1�C or greater [4].
Furthermore, hypothermia, a decrease in body temperature, is not an
uncommon presentation of an underlying serious infection.

Cellulitis

Cellulitis is more common, more severe, and is associated with increased
mortality in the elderly compared with the younger population. Cellulitis in
the elderly can often be attributed to chronic venous insufficiency, peripheral
vascular disease, malnutrition, and trauma [14]. It has been estimated that
the prevalence of skin and soft tissue infection in the long-term care facility
is 5% [2]. Outbreaks of bacteremia in nursing homes secondary to group A
beta-hemolytic streptococci have been documented but are uncommon [2].
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The microbial etiology is usually due to beta-hemolytic streptococci or
S aureus. However, cellulitis complicated by diabetic ulcers or pressure ul-
cers may have different etiologies, and can include polymicrobial flora, En-
terobactenaceae, and anaerobes [5,14]. Orbital cellulitis is another exception,
andmay be caused byStreptococcus viridans andGram-negative bacteria. Ex-
ternal otitis, cellulitis of the ear, is generally observed in the elderly, and is
caused by Gram-negative bacteria, specifically Pseudomonas species [15].

It has been widely established that bacterial resistance is on the rise.
Methicillin-resistant Staphlococcus aureus (MRSA) is an example of such re-
sistant bacteria, and is more likely to occur in the elderly population, and is
commonly seen in both hospitals and long-term care facilities [4,16,17].
Once colonized with MRSA the rate of MRSA infection increases up to
25%, as does the risk of mortality [17]. This can be attributed to the prev-
alence of resistance to traditional antibiotics. Additional risk factors for
colonization include individuals with limited functional status, multiple hos-
pitalizations, and the presence of any long-term catheters or feeding tubes
[17]. Incidentally, the location of MRSA colonization generally includes
the nasal mucosa and oropharynx.

Preventative measures employed in both hospitals and long-term care fa-
cilities include frequent hand washing, keeping colonized lesions covered,
and isolating infected patients with contact precautions. Universal precau-
tions must be employed when touching colonized patients, such as wearing
clean gloves.

Treatment of cellulitis is dictated by the suspected organisms, the location
of the cellulitis, underlying comorbidities, and the severity of the infection.
These factors will determine whether the therapy should be administered
orally or parenterally. MSRA and streptococci are treated with first-gener-
ation cephalosporins, antistaphylococcal penicillins, and clindamycin in
penicillin allergic patients [16,18]. Polymicrobial infections frequently occur
in decubiti and diabetic ulcerations. Broad-spectrum antibiotics are indi-
cated for these infections, and must include coverage for Gram-positive
and Gram-negative aerobes and anaerobes. MRSA colonization does not
require antibiotic treatment; however, active infection with MRSA is treated
with vancomycin, linezolid, or quinupristin-dalfopristin [16].

Herpes zoster

Herpes zoster (shingles) is another skin infection seen more frequently in
the elderly population. It is a disease confined to the skin and nervous sys-
tem, and is caused by the reactivation of the varicella-zoster virus (VZV).
VZV is responsible for pediatric chicken pox, and remains dormant in the
dorsal root ganglia. What reactivates VZV in the dorsal root ganglia re-
mains unclear; however, it is usually a disease of the elderly and immuno-
compromised. As cellular immunity decreases with aging, the incidence of
herpes zoster increases.
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Pain and paresthesias over a particular dermatome usually precede the
characteristic rash. This prodromal pain is lancinating, and is easily mis-
diagnosed as having cardiac, abdominal, and renal etiologies. Symptoms
may last for several days before the hallmark lesions. These include an ery-
thematous maculopapular rash over a dermatomal distribution followed by
an eruption of grouped vesicles that form pustules and then crust over by
day 10 of rash onset [4]. It is important to note that the pain can be severe
and debilitating. Herpes zoster is a clinical diagnosis; however, laboratory
confirmation can be obtained via a culture of the vesicular fluid or by ob-
serving giant cells on Tzanck preparation. A long-term sequela of herpes
zoster is postherpetic neuralgia. The incidence of postherpetic neuralgia in-
creases with age, with 50% to 75% of patients O70 experiencing chronic
pain over the involved dermatome [14,15].

Treatment includes antiviral therapy which, if initiated within 72 hours of
symptom onset, decreases viral replication, nerve damage, duration of erup-
tion, and pain. Administration of therapy after 72 hours may reduce the
incidence of post herpetic neuralgia, but will not impact on the duration
of symptoms. The antiviral agents used include acyclovir, valacyclovir,
and famciclovir.

Urinary tract infection

Urinary tract infections encompass a spectrum of disease, from asymp-
tomatic bacturia and cystitis, to pyelonephritis and urosepsis. Urinary tract
infections (UTIs) are among the most common infections affecting the el-
derly. A number of health factors contribute to genitourinary infections.
Comorbid diseases, functional status, and living environments each play
a role in a patient’s susceptibility to infection, and each may complicate
an otherwise simple urinary infection. Emergency physicians must be cogni-
zant of each factor when making a diagnosis and initiating treatment. Quite
frequently geriatric patients will have atypical presentations, and subse-
quently there is an increased risk of adverse events related to delayed treat-
ment. Among healthy elderly patients, these infections are usually benign;
however, in patients with significant comorbidities, UTIs can ultimately
lead to more serious complications [19,20].

UTIs remain one of the leading causes of infection in elderly patients.
Among otherwise healthy geriatric patients living in the community, rates
of UTI range from 5% to 30%, with higher rates seen with advanced age.
Among institutionalized patients, the prevalence rates increase remarkably;
between 17% and 55% of women and 15% and 31% of men are bacteriuric
[21]. There are multiple reasons for higher rates of infection when compared
with younger patients. Anatomic variations during the aging process (such
as changes in prostatic function in men and changes in vaginal flora associ-
ated with menopause in women) increase the risk of UTIs. Additionally,
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elderly patients are more likely than their younger counterparts to have ob-
structive uropathy or anatomic changes related to childbirth or reproductive
surgery. Other factors to consider include higher rates of incontinence, more
frequent urologic instrumentation, higher rates of catheterization, comorbid
diseases, and medications that alter bladder function [22].

Among young, healthy patients, the vast majority of urinary infections
are a result of Escherichia coli, Proteus mirabilis, Klebsiella pneumoniae, En-
terococcus, Pseudomonas, and Staphylococcus species. Elderly patients have
a lower incidence of E coli infection (!50% of isolates) and higher rates of
polymicrobial infections (up to one in three geriatric patients with UTIs [22].
Patients with short-term urinary catheters are typically infected by a single
organism, while long-erm catheters are associated with polymicrobial infec-
tions [21]. The prevalence of Gram-positive urinary tract infections in geri-
atric patients has been increasing [23].

Urinary frequency, incontinence, dysuria, fever, and flank pain are typi-
cal clinical presentations for patients with UTIs. Asymptomatic bacturia oc-
curs in the majority of older patients. The elderly often present with atypical
symptoms of UTI such as malaise, anorexia, weakness, and subtle mental
status changes. Delirium and functional decline may be the first signs of
bacteremia from a urologic source. Such ‘‘nonurinary’’ symptoms are
more likely to occur in patients with existing comorbidities including dehy-
dration [22].

Asymptomatic bacturia often complicates the diagnosis of urinary tract
infections. Further complicating the diagnosis is the fact that some patients
with acute symptoms of cystitis will have sterile urine [24]. Clinicians should
therefore treat infections based on their degree of suspicion. Obtaining
a midstream clean-catch urine specimen and submitting for dipstick analysis
is the first step in diagnosis in the emergency department. Unfortunately,
obtaining an uncontaminated specimen is frequently a problem in patients
who are functionally impaired. The use of a condom catheter for male pa-
tients or a ‘‘straight’’ catheterization in female patients can aid in sample
collection for such patients.

When analyzing urine specimens, the use of a urine dipstick to assess for
leukocyte esterase and nitrates is invaluable as a screening tool. The absence
of leukocytes has a negative predictive value of nearly 100% [25]. The pres-
ence of leukocytes, however, is not an adequate predictor of bacturia in
elderly patients, and in fact, may be less reliable than in younger patients.
Therefore, urine microscopy and culture should aid in making the ultimate
diagnosis. Although urine cultures are rarely helpful for the emergency phy-
sician, obtaining urinary cultures for more complicated UTIs may help tai-
lor the antibiotic regimen after an initial antibiotic has been initiated.
Bacterial culture counts greater than 105 colony forming units/mL have tra-
ditionally been used as an indicator of infection; however, a few studies have
shown that patients with symptoms of cystitis demonstrated counts below
104 [23]. Using a count of 103 in the symptomatic patient or a count of
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104 in patients with indwelling catheters may be sufficient in establishing the
diagnosis [23].

Treatment of urinary infections in elderly patients should be conservative
when compared with younger, healthier individuals. Higher rates of failure
and relapse are more often associated with advanced age [26]. Broad antibi-
otic coverage for a longer duration should be the cornerstone of any treat-
ment plan. Seven to 10 days of treatment is preferred for women with
symptoms for longer than 1 week, women with structural or functional
changes, and for all men. Fourteen days of antibiotic treatment should be
routine for elderly patients with uncomplicated pyelonephritis.

Fluoroquinolones are the preferred first-line treatment when the pathogen
is not known, as they have a wider spectrum of coverage and greater penetra-
tion of the prostate gland compared with other antibiotics. Selection of the
most appropriate fluoroquinolone is important in reducing the likelihood
of adverse events associated with the antibiotic. Levoflaxacin and gatiflaxacin
offer the broadest coverage; both Gram-positive and Gram-negative organ-
isms are susceptible. Awareness of the potential for QTc prolongation (gati-
flaxacin), potential for drug interactions (especially with coumadin), and
other untoward effects is important when deciding to use a fluoroquinolone.

Trimethoprim-Sulfamethoxazole (TMP-SMX) may be given to elderly
women, when the sensitivities are confirmed; however, there is a higher
incidence of side effects and discontinuation when compared with fluoroqui-
nolones [22]. In addition, greater rates of allergic reaction occur in TMP-
SMX compared with other antibiotics.

Beta-lactam agents should be avoided in the geriatric patient as there is
a higher incidence of beta-lactamase producing E coli in nursing home pa-
tients, rendering these antibiotics ineffective [25].

Treatment of patients with asymptomatic bacturia should be
discouraged.

Pneumonia

Diseases of the respiratory tract have long been associated with morbid-
ity and mortality among the elderly population. Rates of infection appear to
rise with advanced age, and consequently, the rate of hospitalization is
higher in the geriatric population. Understanding the epidemiology and
microbiology in community-acquired pneumonia (CAP) and nursing home-
acquired pneumonia will greatly facilitate diagnostic and management con-
siderations in the elderly patient exposed to respiratory pathogens.

In the United States, pneumonia and influenza ranked sixth among the
leading causes of death [27]. With advanced age, rates of morbidity and
mortality for pneumonia increase dramatically. Nearly half of all cases of
pneumonia involve patients R65 years of age [28], and among nursing
home residents, pneumonia is the second most common cause of infection
[29]. The nursing home population is particularly effected by pneumonia.
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Although pneumonia accounts for 13% to 48% of infections among nursing
home residents, mortality rates of those admitted to the hospital are as high
as 44% [30]. It is also the second most common cause of bacteremia in
a nursing home. Older patients appear more prone to pneumonia, and the
disease course tends to be more protracted than in younger individuals. Re-
covery is prolonged in the elderly.

Several factors associated with the aging process of the respiratory tract
and lung tissue predispose older people to respiratory infections. Changes in
themucociliary transport system associated with age and smoking have a neg-
ative effect with clearing of bacterial pathogens. In addition, changes in lung
capacity, elasticity, and compliance are common with age [30]. Most cases
of pneumonia in the elderly are, in fact, related tomicroaspiration of bacterial
pathogens colonizing the oropharynx. Ineffective clearing ofmucus and secre-
tions from the respiratory tract makes patients more susceptible to aspiration
pneumonia, a factor most frequently found in nursing home dwellers [30].
Other factors that may contribute to increased risk in the nursing home pop-
ulation include the presence of a gastric or nasogastric tube, difficulties swal-
lowing, chronic obstructive lung disease, tracheostomy, and older age [29].

Microbiology

Streptococcus pneumoniae

The most common isolate from sputum culture is Streptococcus pneumo-
niae (recovered in 20–30% of CAP cases in the elderly). It is an important
pathogen accounting for more than half of all cases of bacteremic CAP
[31]. Pneumococcal pneumonia is also the most common pathogen found
in nursing home residents. Meningitis, an uncommon extrapulmonary man-
ifestation of S pneumoniae infection, is more likely to occur in the geriatric
population (see below).

Haemophilus influenza

Patients infected with either the encapsulated H influenza type b or the
unencapsulated strains typically have chronic lung disease, are male, and
have a productive cough [32].

Legionella pneumophilia

Legionella pneumophila infections tend to occur sporadically; these infec-
tions usually appear in the summer and fall, and may be found in the water
condensed from air conditioning systems.

Mycoplasma pneumoniae

M pneumoniae remains a common atypical pathogen causing pneumonia
in patients under 60 years of age. Elderly patients have a somewhat lower
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proportion of cases of atypical infections compared with younger, healthier
patients [32].

Staphylococcus aureus

More commonly associated with nosocomial infection, S aureus pneumo-
nia causes a multilobe infiltration, and is frequently associated with bacter-
emia. A well-known manifestation of S aureus infection is the florid onset of
pneumonia following recovery from influenza.

Gram-negative bacilli

Rare in younger patients, pneumonia due to enteric Gram-negative ba-
cilli is more likely to affect nursing home residents compared with commu-
nity dwellers. Nearly 12% of pneumonias in patients from nursing homes
are related to Gram-negative bacilli [33].

Classically, cough, especially productive cough, and fever are the hall-
marks of respiratory tract infections. Other clinical manifestations of pneu-
monia include pleurisy and rigors. In the elderly patient the clinical
presentation is similar; however, the rates of patients presenting with these
manifestations change. Although nearly 60% of patients with CAP pre-
sented with cough, only 34% of nursing home patients were noted to
have a cough in the setting of pneumonia [31]. Confounding this picture
is the fact that only 60% to 75% of nursing home patients are febrile on pre-
sentation [29]. Geriatric patients with pneumonia will tend to display more
subtle signs and have more atypical presentations for pneumonia. An in-
creased respiratory rate and the sensation of dyspnea are frequently noted
in healthy geriatric patients. Mental status changes, lethargy, anorexia, ab-
dominal pain, and failure to thrive occur predominantly in elderly patients
with poor physical conditioning. Geriatric patients with ‘‘atypical’’ presen-
tations make the diagnosis of pneumonia more challenging for the emer-
gency physician, and thus a higher clinical suspicion must be maintained.

The initial emergency department workup of patients with respiratory in-
fections includes pulse oximetery, radiography, complete blood count (CBC)
with differential, blood cultures, serum electrolytes including Blood Urea Ni-
trogen (BUN) and rarely sputum culture with Gram stain and sensitivity.

Chest radiography remains the ‘‘gold standard’’ for diagnosis of pneumo-
nia. A standard anteroposterior and lateral view are adequate for assess-
ment of lung parenchymal involvement and the presence of pleural
effusions.

Sputum culture can be used as an adjunct to isolate the pathogen and tai-
lor antibiotic choices. Quite frequently, however, the sputum sample is inad-
equate for testing, and may be difficult to obtain. The optimal sputum
sample has !10 epithelial cells and O25 white blood cells per low powered
field. Some elderly patients may be unable to expectorate a sample from
deep within the chest, thereby providing an oropharygeal colony sample
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instead. Even with a good respiratory sample, most studies have been unable
to demonstrate a clear etiologic organism in 30% to 50% of cases [30].

Blood cultures do not need to be performed routinely on patients with
pneumonia, as the yield is low, but should be performed on sicker patients.
Only 6% to 10% of patients with pneumonia will be bacteremic [32]. Serum
chemistries have little impact on patient outcome; however, the calculation
of creatinine clearance may influence the provider’s choice of antibiotic ther-
apy. As there is a higher incidence of impaired renal function in this patient
population, physicians should pay close attention to drug dosages.

Ensuring adequate oxygenation, adequate hydration, and possible car-
diovascular support are key variables when initiating therapy for any pa-
tient with pneumonia. The principles of treatment of pneumonia in the
elderly patient require the consideration of where the patient should be
treated (at home, in the nursing care facility, or in the hospital), what anti-
biotic regimen to use, and the duration of treatment.

Numerous guidelines and prediction rules have been used to determine,
based on clinical parameters, the mortality rate of patients with pneumonia.
Site of care for elderly patients with pneumonia will depend on the severity
of illness. Fine et al [34] developed a severity-of-illness score specific for
pneumonia that uses 20 different variables (three demographic, five comor-
bid features, five physical examination findings, and seven laboratory data).
Conte et al [35] developed a prognostic rule for geriatric patients with CAP.
Higher scores are assigned to patients with advanced age (O85 years), im-
paired motor response, elevation in serum creatinine, comorbid conditions,
and abnormalities in vital signs. A score of 0 was associated with low rates
of mortality (4%), while higher scores were associated with mortality rates
of over 40%.

With regard to antibiotic therapy, elderly patients who develop CAP
should receive either a second-generation cephalosporin plus a macrolide,
a nonpseudomonal cephalosporin plus a macrolide, or monotherapy with
a fluoroquinolone. Patients from nursing care facilities require antibiotic
therapy directed at the coverage of S pneumoniae, H influenzae, and M ca-
tarrhalis. Guidelines for the treatment of nursing home-acquired pneumonia
have recommended the use of an oral quinolone, or amoxicillin–clavulanate
plus a macrolide as second choice treatment [29]. Patient suspected of aspi-
ration pneumonia require anaerobic coverage with clindamycin in addition
to a cephalosporin.

The pneumococcal vaccine (Pneumovax) is currently recommended in the
United States for patients over 65 years of age and those at higher risk due
to underlying disease. Used in conjunction with the influenza vaccine, Pneu-
movax has the potential to prevent serious disease in the elderly population.
Other measures advocated to decrease the rate of infection include attention
to nutrition and smoking cessation in the community, along with staff hand
washing, routine infection control, and respiratory isolation in long-term
care facilities [27].
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Influenza

Influenza infection ranks as one of the most common infectious diseases
affecting the elderly population. Typically seen in the winter months in the
United States, the influenza virus causes significant loss of workdays, mor-
bidity, and mortality. For the elderly, respiratory viral infections pose a par-
ticular threat as older patients are more likely to have adverse outcomes.
Baker and Mullooly [36] estimated that the risk of hospitalization during
an influenza epidemic increased three to four times in patients 65 years or
older. In addition, they found that 67% of total deaths were patients 65
years and older, with highest rates among elderly patients with comorbid-
ities [37].

The influenza virus is a single-stranded RNA virus of which there are
three major groups; influenza virus A, B, and C. The difference between
these subtypes depends on the nucleoprotein of the virus. Influenza infection
is transmitted via respiratory secretions. Once inside the respiratory tract of
a susceptible host, the virus initiates cell damage, degeneration, and viral
replication.

Infection from the influenza virus typically has an abrupt onset after an
18- to 72-hour incubation period. Symptoms of fever, chills, myalgias,
cough, and rhinorrhea are most common. One important sequelae of influ-
enza infection is pneumonia. Secondary bacterial infection occurs because of
the influenza virus’ ability to impair mucociliary function and the interrup-
tion of phagocytosis by immune cells. The most common strains causing
secondary bacterial pneumonia are streptococci and staphylococci species
[38].

Diagnosis of influenza A and B is performed via viral culture of the na-
sopharynx using Dacron swabs. Treatment of influenza virus rests primarily
with symptomatic care; however, a few antiviral agents may decrease the du-
ration of symptoms. Amantadine is an antiviral agent that prevents penetra-
tion of the virus by inhibiting viral uncoating. Oral oseltamivir has been
shown to reduce both the duration and severity of symptoms of acute influ-
enza [39]. The widespread use of amantadine is limited by central nervous
system and gastrointestinal side effects. Oseltamivir is approved for use in
patients who have been symptomatic with influenza for less than 48 hours
[40].

A number of options are available as prophylaxis for elderly patients
from the influenza virus. Oral (oseltamivir) and inhaled (zanamivir) neur-
aminidase inhibitors can be used to prevent influenza infection [41,42].
These agents can be used for prophylaxis in exposed patients who have
not been immunized and for vaccinated immunosuppressed patients [40].
Routine immunization for influenza is recommended for patients 65 years
and older. The vaccine is safe and effective in elderly people. Moreover,
with vaccination, major reductions in economic costs and individual mor-
bidity and mortality have been demonstrated [43].
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Meningitis

Although the overall incidence of bacterial meningitis in the United
States has decreased, the proportion of cases involving the elderly is cur-
rently increasing [44]. Bacterial meningitis in the elderly often presents in
a more subtle fashion than in younger individuals. As more nonspecific find-
ings are seen in the geriatric patient, a delay in diagnosis often occurs, which
significantly contributes to patient morbidity and mortality. Although the
recognition of meningitis in the older patient may be more difficult, emer-
gency physicians must maintain a high level of suspicion, and consider bac-
terial meningitis as the etiology of acute illness in the elderly patient.

As the number of cases of meningitis in the pediatric population has de-
clined due to the vaccine for H influenza type b, meningitis in the United
States has become a disease predominantly of adults [45,46]. Numerous re-
cent studies have documented an increase in the incidence of bacterial men-
ingitis in the elderly population. Higher mortality figures are seen in elderly
patients with meningitis, with case fatality rates averaging 20% to 25% for
pneumococcal meningitis [45,46]. Older patients who have severe neurologic
impairment at presentation show morbidity and mortality rates approach-
ing 50% [47].

The pathogenesis of meningitis has been well studied. More commonly,
colonization of the nasopharyngeal mucosa leads to local extension into
the subarachnoid space. Less often, bacterial seeding can occur through he-
matogenous spread, most notably from patients who have had urologic in-
strumentation. Once bacteria have crossed the blood–brain barrier and
entered the cerebral spinal fluid (CSF), meningeal and subarachnoid space
inflammation occurs. With bacterial proliferation, characteristic changes
in CSF follows: the CSF glucose levels fall while CSF protein levels rise.
The permeability of the blood–brain barrier increases leading to edema for-
mation and elevation of intracranial pressure. As the intracranial pressures
rise, the patient begins to have decreased alertness and changes in mental
status. Left untreated, the patient’s status rapidly declines, as diffuse ische-
mic brain injury, systemic hypotension, and death ensues.

The most likely organisms to cause bacterial meningitis in the elderly are
S pneumonia, Neiserria meningitides, Listeria monocytogenes, H influenzae,
and Gram-negative organisms. S pneumonia accounts for 30% to 50% of
all cases of meningitis among the elderly, with Listeria accounting for al-
most 25% of cases in patients over 60 years of age [48]. Neisseria and Hae-
mophilus, common causes of meningitis in the young, are much less common
in the geriatric population.

Streptococcus pneumonia

A Gram-positive diplococcus on Gram’s-stained smears, S pneumoniae is
a fastidious bacterium. Many different serotypes have been identified based
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on antigenic differences in the capsular polysaccharides. Recent strains have
demonstrated multiple antibiotic resistance patterns, requiring treatment
with vancomycin.

Neisseria meningitidis

Gram-negative diplococcus is more commonly the cause of meningitis in
younger patients. Most cases of meningitis are a result of serotypes A, B,
and C.

Haemophilus influenza

H influenzae is a pleomorphic Gram-negative organism. Most cases of
meningitis due to this species are caused by encapsulated type b organisms,
which are capable of producing beta-lactamase.

Listeria monocytogenes

Listeria is an aerobic Gram-positive bacillus and is associated with de-
creased host T-cell mediated response.

Staphylococcus aureus

Gram-positive cocci that typically occur after intracranial injury or ma-
nipulation, for example, head trauma, postneurosurgery, and in the presence
of CSF shunts.

Gram-negative bacilli

Klebsiella species, Pseudomonas aeurginosa, and less often E coli are the
predominant Gram-negative bacilli as the causative agents of bacterial
meningitis.

Classic presenting symptoms of meningitis include fever, headache, neck
stiffness, and photophobia. Other commonly encountered symptoms include
lethargy, malaise, altered sensorium, seizures, vomiting, and chills. Kernig’s
and Brudzinski’s signs are present in approximately 50% of patients with
meningitis. Kernig’s sign is noted when passive knee extension elicits ham-
string or neck pain while the patient is supine with a flexed hip. Brudzinski’s
sign is noted when passive neck flexion elicits flexion of both hips or passive
flexion of one hip is accompanied by a similar movement on the contralat-
eral side. Although the older patient may exhibit any of these signs and
symptoms, they are less often noted on presentation. Fever is a less fre-
quently encountered finding when compared with younger patients, and nu-
chal rigidity is not universally present [47]. In fact, nuchal rigidity is not as
sensitive or as specific in the older patient. Older patients may exhibit a base-
line limitation of neck mobility, making the physical finding of rigidity less
reliable. Altered level of consciousness, respiratory symptoms, and seizures
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are more often found in elderly patients when compared with younger indi-
viduals [46]. As many patients will present with subtle clues, those with more
pronounced symptoms are more likely to have a poor outcome. Among el-
derly patients admitted with the diagnosis of meningitis, risk factors for
death were found to be age over 60 years, obtunded mental status on admis-
sion, and seizures within the first 24 hours [49].

Initial evaluation and diagnosis of patients suspected of having bacterial
meningitis requires laboratory testing and CSF analysis. Appropriate testing
includes CBC with differential, serum electrolytes to determine dehydration
status, BUN and creatinine for medication dosing, and blood cultures.
Blood cultures will be positive in 50% of cases of infection caused by N men-
ingitidis, H influenzae, and S pneumoniae [44]. Radiologic evaluation by
computed tomography is required for patients with evidence of head injury,
focal neurologic deficits, or presence of papilledema. Although the absence
of these findings may lead some practitioners to defer CT scanning, one
must be cautious with geriatric patients. Elderly patients are more likely
to have tumors, abscess formation, and other space-occupying lesions.

The diagnosis of bacterial meningitis is established by the analysis of CSF
for cell count, protein and glucose level, and the presence of bacteria. Tra-
ditionally, tubes 1 and 4 are sent for cell count with differential, tube 2 is
sent to chemistry lab for glucose and protein measurement, while tube 3
is sent to microbiology lab for Gram stain, culture, acid-fast bacillus stain,
India ink, fungal cultures and cryptococcal antigen, if indicated. The general
characteristics of CSF in bacterial versus aseptic meningitis are presented in
Table 1. Some bacteria, such as Listeria, produce spinal fluid alterations that
resemble the aseptic profile. Specifically, a more lymphocytic response may
occasionally be seen on Gram’s stain. Therefore, it is prudent to assume all
cases of meningitis are bacterial until proven otherwise.

The objectives in the older patient with bacterial meningitis are prompt
diagnosis and early institution of antibiotic therapy, which may improve pa-
tient outcome. Physicians waiting for CT and CSF results ultimately delay
antibiotic administration. In fact, most delays in the initiation of antibiotics
have been found to be physician generated [50]. If the possibility of bacterial

Table 1

Cerebral spinal fluid in bacterial and aseptic meningitis

CSF parameter Bacterial meningitis Aseptic meningitis

Opening pressure O180 mm H2O Normal to slightly elevated

Glucose !40 mg/dL O45 mg/dL

Protein O50 mg/dL Normal or elevated

WBCs O10 WBCs/mm3 (PMNs) 50 to 2000/mm3 (Lymphs)

Gram’s stain Positive in 70% to 90% Negative

Lactic acid O3.8 mmol/L Normal

Abbreviations: CSF, cerebral spinal fluid; WBCs, white blood cells.

Data from Choi C, Bacterial meningitis. Clin Geriatr Med 1992;8:889–901.
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meningitis is entertained after initial patient assessment, empiric antibiotic
coverage should be initiated.

In deciding on an antibiotic regimen, elements to consider are organism
susceptibility to the antibiotic, the ability of the drug to cross the blood–
brain barrier, and appropriate dosing based on the patient’s renal function.
Empiric therapy should be directed against the most common etiologic
agents, taking into account the patient’s history and suspicion of underlying
disease. In elderly patients, a combination of ampicillin plus a third-gener-
ation cephalosporin should be used for initial therapy, as these agents would
be active against most species of S pneumoniae, L monocytogenes, aerobic
Gram-negative bacilli, H influenzae, and N meningitidis. After the organism
has been identified by Gram’s stain and culture, the initial antibiotic therapy
should be adjusted to the specific organism.

The use of dexamethasone in the management of bacterial meningitis
remains controversial. In high-risk cases, adjunctive use of steroids may
be beneficial [51]. Sanford recommends administering steroids to patients
with positive Gram-stain, those who are in a coma, or those with increased
CSF pressure. Dexamethasone, when given, should be administered 15 to
20 minutes before the first dose of antibiotics.

Other management considerations include intravenous fluid, antipyretics
for fever, analgesics, supplemental oxygen, and ventilatory support when
appropriate. For patients presenting with seizures, benzodiazepines should
be administered.

All people who have had close contact with patients diagnosed with bac-
terial meningitis should be considered for prophylaxis. Rifampin 600 mg
two times per day for four doses is adequate protection for N meningitides.
Ciprofloxacin 500 mg orally as a single dose is an alternative if compliance is
an issue.

Summary

As life expectancy continues to rise, the number of geriatric patients will
increase, and the percentages of geriatric patients seen in the emergency de-
partment will reflect those numbers. Emergency physicians are responsible
for making immediate diagnoses and initiating expeditious treatment. Infec-
tious diseases in the elderly are more prevalent, challenging to diagnose, and
are associated with greater morbidity and mortality than with the younger
patient population [52].
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Treatment of psychiatric disorders among elderly has become a major
public health concern. The number of Americans over the age of 65 with
psychiatric conditions has reached 7 million in the year 2000, and is expected
to double by the year 2030 [1]. Despite the growing requirement for mental
health services for older persons, there is still substantial unmet need. Emer-
gency psychiatric services are an important way by which elderly patients
gain access to mental health services. New psychiatric symptoms in elderly
patients often stem from an organic cause. It is essential for the emergency
physician to look carefully for medical illnesses in this vulnerable patient
population.

The goals of psychiatric evaluation in an emergency department (ED) are
to conduct an adequate evaluation, identify a tentative diagnosis, provide
emergency treatment, and arrange for an appropriate disposition. Frequent
reasons for ED visits by persons 65 and older include psychotic and agitated
behavior, suicidality, profound depression, substance abuse, and psychoso-
cial problems such as elder abuse and neglect. Emergency physicians should
take into consideration each of these diagnoses while assessing the geriatric
patient presenting with behavioral disturbances. The disturbances may be
caused by either early-onset psychiatric illness or late-onset illness; however,
the majority of conditions presenting as psychiatric emergencies in the el-
derly stem from an underlying physical or organic cause.

This article identifies key psychiatric problems among the elderly present-
ing to the ED. It focuses on problems associated with elderly suicide, geri-
atric depression, and substance abuse. Also, psychotic presentations
among older patients as well as the issue of elder mistreatment will be dis-
cussed. This article provides guidelines for diagnosis, assessment, and man-
agement of these common psychiatric emergencies in geriatric patients.
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Suicide

Older adults have the highest risk of death by suicide of all age groups
in the United States. Suicidologists have cause to predict that a dramatic
increase in suicide rates and total number of suicides will occur over the
next several decades [2]. Clinicians face an urgent need for developing pre-
vention and treatments strategies to combat this problem. Efforts should
be made by clinicians, particularly in the ED and primary care settings,
to identify risk factors, clues, and signs of imminent threats of late-life
suicide [3].

Epidemiology

Suicide is the 11th leading cause of death in the United States [4], ac-
counting for 31,655 deaths in the year 2002, with 11.0 completed suicides
for every 100,000 people. Older adults are at higher risk for suicide than
any other segment of the population, with the rate reaching 15.6 per
100,000 individuals in 2002. Among the oldest-old (defined as 85 and older)
group the suicide rate was even higher at 18.0 per 100,000 individuals. White
men aged 85 and over commit suicide at nearly six times the national age-
adjusted rate [5]. On the other hand, attempted suicide is far less frequent
in later life than in younger age groups [6]. The ratio of suicide attempts
to completed suicide is estimated to be approximately 4:1 among the elderly
compared with a ratio range of 8:1 to 20:1 in the general population [7].
Males 65 and older showed the greatest proportional increase in use of fire-
arms as a method of suicide followed by jumping, hanging, and drowning,
indicating that they resort to more violent means of suicide [4]. This popu-
lation has more physical illness burden and less resilience, which may further
contribute to increased lethality of suicide in this age group. Furthermore,
older adults are more likely to be living alone; therefore, self-destructive
acts are less likely to be discovered in time for them to be saved [8]. Suicide
completers were more likely to have avoided intervention and to have taken
precautions against discovery. They were less likely to communicate their in-
tent to others, exhibiting greater intent to die than their younger counter-
parts [8,9]. Frierson et al [10] identified more planning of the act among
older than younger attempters. Moreover, older men particularly were
less likely to have had a history of previous attempts. The above character-
istics indicate that elderly persons who are at high risk for suicide may be
more difficult to identify as being at imminent risk [7].

Several retrospective studies have indicated that over 70% of older sui-
cide victims have visited their physician within the month of the suicide. A
third of this group was seen within the week before the suicide [11]. These
findings imply that immediate and aggressive interventions are needed
when suicide risk is identified in an older person. Because suicidal behavior
in elderly is more planned and deliberate, and means are more lethal, all
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efforts then should be targeted at identification and treatment of conditions
predisposing to the development of suicidal state [12].

Risk factors

Demographic, psychiatric, social, medical, and biologic determinants of
suicide have been identified in numerous studies [13,14].

Demographic analysis of suicide data reveals three variables affecting el-
derly suicide rates: sex, race, and marital status. The analysis concludes that
male gender, White race, and unmarried status significantly amplify risk of
completed suicide [4].

Current or past psychiatric illness is perhaps the most powerful risk fac-
tor, as approximately 90% of people who commit suicide have diagnosable
psychopathology [15]. Depression is the most common psychiatric diagnosis
in elderly suicide victims, unlike the younger adult in whom substance abuse
with comorbid mood disorder is encountered most frequently [16]. When
compared with younger suicide victims, older victims were more likely to
have had depression that was not comorbid with substance abuse nor com-
plicated by psychosis nor associated with physical illness [17,18]. Older sui-
cide victims are more likely to have suffered from a single episode of
unipolar depression, the type of depression that tends to respond well to
standard therapies [19].

Substance use disorders, particularly alcohol abuse and dependence, are
the second most common psychiatric disorder associated with completed el-
der suicide. Estimates based on psychologic autopsy studies indicate that
3% to 44% of elderly suicide decedents had a substance use disorder
[11,20,21]. The mechanism by which alcohol misuse in older adults is asso-
ciated with suicide includes alcohol as an independent risk factor, alcohol
abuse/dependence exacerbating cooccurring psychiatric or physical illness
[22] or alcohol as the cause of loss of social supports [23].

Primary psychotic disorders, anxiety disorders, and personality disorders
appear to play a smaller role in suicide among elderly than in younger co-
horts [8]. Conner et al [24] conducted a comprehensive literature review
on psychologic vulnerabilities to completed suicide, and identified five dis-
tinct psychologic constructs as potential correlates. They are impulsivity/
aggression, depression, hopelessness, anxiety, and self-consciousness/social
disengagement. These constructs distinguished suicides and controls, and
were acknowledged as important factors interplaying with psychiatric, so-
cial, and medical liabilities in establishing an individual’s risk profile.

Numerous studies have investigated association between medical illness
and suicide risk, and despite their methodologic limitations, physical illness
burden is considered to be a predisposing correlate of late life suicide
[7,8,25]. In particular, Rich and colleagues [26] found illness to be the
most frequent stressor in suicide victims over the age of 80 years. In Juurlink
et al’s [27] study of 1354 elderly patients who died of suicide several common
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medical illnesses were cited. Congestive heart failure, chronic lung disease,
and seizures were independently associated with increased risk of suicide.
Harris and Barraclough [28], in their review of 235 published reports, found
that increased mortality from suicide is associated with HIV/AIDS, Hun-
tington’s disease, malignant neoplasm, multiple sclerosis, peptic ulcer dis-
ease, renal disease, spinal cord injuries, and systemic lupus erythematosus.
Furthermore, visual impairment, neurologic disorder, and malignancy
were independently associated with suicide in the elderly [29]. Untreated
or undertreated pain, anticipatory anxiety regarding the progression of
physical illness, fear of dependence, and fear of burdening the family are
major contributing factors in the suicidal elderly with physical illness [30].

Multiple social stressors accompany late life, including retirement, loss of
a loved one, social isolation, and increasing burden of disability. These
stressors tend to cluster in the weeks or months preceding a suicide attempt
[17,31–34]. Investigations suggest that living alone [21], having poor social
support [25], and sustaining interpersonal loss through death [23] correlate
highly with an increased incidence of suicide in an older age group with
the risk being the highest during first 4 years of widowhood [12,35].

Several biologic correlates of suicide have been identified. Serotonergic,
noradrenergic, and neuroendocrine systems are most frequently implicated
in the neurobiology of suicide [36]. Abnormalities in the central serotonergic
system have been linked to predisposition to impulsive and aggressive acts.
Preliminary evidence suggests that persons with an impulsive/aggressive
style are more likely to act on their suicidal thoughts than individuals with-
out that predisposition [37]. A number of reviews have examined the evi-
dence of the role of neurotransmitter systems in the biology of elderly
suicide. However, an insufficient number of elderly persons were included
to permit analysis or a conclusion.

Assessment

Clinical intervention strategies targeting individuals who are at high risk
for suicide according to demographic, psychiatric, social, and medical fac-
tors may be more effective for preventing suicide than interventions that
solely identify individuals with suicidal ideations or behavior. The fact
that the majority of older adults are seen in a primary care setting within
the month before their death, coupled with the finding that most late life sui-
cide victims have had depressive episodes suggests that detecting and treat-
ing depression may be an effective way to prevent later life suicide [38–42].

Likelihood of suicide and nonfatal suicidal behaviors increases with ad-
ditional risk factors. The role of the physician is to recognize patients at
greater risk by determining psychosocial and medical domains associated
with increased probability of suicide [27]. In addition to careful evaluation
of medical conditions, assessment should include inquiries about previous
suicide attempts, past episodes of depression, psychosis or mania, substance
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use disorders, impulse control, social supports, and recent stressful life
events. [30]. There is some evidence that suicidal patients often do not spon-
taneously express their feelings or thoughts openly [43], but they are likely to
admit to their suicidal thoughts when the topic is introduced by a physician
[44]. All patients should be asked about their mood, sleep habits, appetite,
interest, and feelings of hopelessness. Death wishes, thoughts of suicide, in-
tent to harm self, and access to means should be elicited in indirect and di-
rect inquires. For more comprehensive assessment of suicide ideation and
behavior, standardized screening instruments may be administered. The
Scale of Suicide Ideation is an example of such an instrument [45]. The ge-
riatric population is at high risk for depression and suicide.

Management

The first step in managing a suicidal elder should focus on assessing the
level and intensity of care based on a thorough risk assessment. Psychiatric
hospitalization is an important treatment modality for patients in imminent
danger. This measure prevents the patient from self-harm when adequate
level of monitoring is provided [14]. In addition, hospitalization allows for
induction of aggressive treatment, evaluation of coexisting psychiatric con-
ditions, and subsequent transition to outpatient settings. If the individual
who is assessed to be at acute risk for suicide refuses to be admitted, the phy-
sician then becomes responsible for initiating procedures for involuntary
commitment in accordance to applicable civil laws.

If inpatient admission is not pursued, assuring adequate monitoring at
home, facilitating prompt referral to outpatient psychiatric care, and reduc-
ing accessibility to means is considered to be a necessary intervention in
management of suicidal patients [3,14].

Aggressive treatment of depression is essential following acute crisis as
survivors of suicidal behavior in old age remain a high-risk group and re-
quire close monitoring. The NIH Consensus Conference of 1992 agreed
that prevention of elderly suicide is best accomplished by increased recogni-
tion and adequate treatment of depression.

Depression

Although depression is the most common psychiatric disorder in the el-
derly, it remains poorly recognized and undertreated [46–49]. Even though
late-life experiences are associated with a number of physical losses and
difficult life events, and although sadness may be considered a normal
response, depression is not a natural consequence of aging. When depressive
disorder occurs, it is associated with marked disability, hastened functional
decline, increased risk of hospitalization, diminished quality of life, in-
creased medical service use, and mortality [50–52]. Depressed elders are
four times more likely to die of any cause than are their nondepressed



472 PIECHNICZEK-BUCZEK
counterparts [53,54]. They present to EDs more frequently and have longer
lengths of hospitalizations once admitted [55–58]. Use of ED resources by
the growing geriatric population is increasing, whereas their mental health
services use remains poor. This trend emphasizes the unique role emergency
physicians play in recognizing and treating underlying depression in elderly
patients.

Epidemiology

The prevalence of major depressive disorder in the elderly varies depend-
ing on criteria used for diagnosis and the population studied. Epidemiologic
studies of community dwelling elders report up to a 5% prevalence of major
depressive disorder and an 8% to 27% prevalence for minor depression
[48,59,60] (often described as subsyndromal depression). Major depression
is present in 5% to 12% of hospitalized patients and 12% to 16% of nursing
home residents [61]. In an ED screening investigation conducted by Meldon,
27% of participating elders were found to be depressed [62]. In a study of
the relation of comorbid depressive syndrome with the use of ED services,
Himelhoch [63] found that patients with comorbid depressive syndrome
are twice as likely to use medical emergency services compared with those
without depression.

Risk factors and consequences

A number of biologic and psychosocial risk factors for depression have
been identified in the elderly. Medical illness, functional disability, social iso-
lation, accumulation of life stressors and losses, and genetic vulnerabilities
frequently play a role as predisposing factors in late life mood disorders
[64]. Medical illness is frequently cited as a predisposing and consequential
correlate in depression implicating bidirectional relationship between these
two conditions [65]. Depression is common in patients with coronary artery
disease and other cardiac illnesses, affecting about one fifth of patients un-
dergoing cardiac catheterization or recovering from recent myocardial in-
farction (MI) [66], and occurring in about one third of patients within the
first 12 months after MI [67]. Conversely, post-MI mortality is higher in de-
pressed than in nondepressed patients, implying that depression is contrib-
utory to the pathogenesis of heart disease [68]. Similar reciprocal correlation
between depression and medical illness applies to a number of other condi-
tions including cerebrovascular disease and dementia [69].

Functional disability is frequently cited as another factor linked to de-
velopment of depression [70]. For community-dwelling older adults, the
presence of disabilities (measured by activities of daily living limitation)
increases risk of depression by 4.2 per 1 year [71]. Penninx et al’s [72] in-
vestigation showed that depressive symptoms were predictive of up to
50% greater risk of decline in physical performance over 4 years of study
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duration providing evidence of bidirectional correlation between depression
and functional disability. Other authors emphasized the role of social isola-
tion, acute and chronic stress, and bereavement as risk factors for late life
depression [73,74].

Assessment

Late-life mood disorders are significantly underdiagnosed, particularly in
primary care settings where about one half of all elderly patients with mood
disorders failed to be identified as depressed [1,75,76].

Because the ED services use by the geriatric population is growing, it has
been postulated that assessment of social, functional, and psychologic factors
need to be an integral part of emergency care in this population [55]. Recog-
nition of depression remains poor as illustrated in an investigation conducted
by Meldon et al [48], in which emergency physicians failed to clinically diag-
nose depression in patients identified as depressed on formal testing. Lack of
awareness by emergency physiciansmay be a common problem, although sev-
eral other factors contribute to the phenomena of underdiagnosis in the
elderly. First, older patients frequently present with vague somatic complaints
or overlapping symptoms of medical illness [77,78] that can mimic or mask
underlying depressive symptoms [79]. Second, the symptoms frequently occur
following a stressful life event and are therefore interpreted as ‘‘understand-
able,’’ with no need for further intervention. Furthermore, co-occurrence of
cognitive impairment and dementia might further complicate the diagnosis
of late-life depression due to symptom overlap (eg, apathy, emotional with-
drawal, regression, decreased concentration) and impaired recall of symp-
toms by cognitively impaired patients [80]. Third, elderly patients may
attach stigma to depression, and therefore be less likely to accept the diagnosis
and adhere to treatment [81].

The criteria outlined in the Diagnostic Manual of Mental Disorders-IV-
TR (DSM IV-TR) should be used as a guideline for the diagnosis of major
depression. According to these criteria patients must experience at least five
of the following symptoms over the course of at least 2 weeks: depressed
mood, diminished interest or pleasure in daily activities, significant changes
in mood and appetite, sleep disturbances, psychomotor agitation or retarda-
tion, fatigue, feelings of guilt or worthlessness, impaired concentration, or
suicidal ideation [82]. Many more patients, however, have depressive symp-
toms that do not fit full criteria for major depressive disorder. In fact, sub-
syndromal depression (minor depression, not described in the DSM IV-TR)
is the most common form of depressive disorder in the elderly [83]. Minor
depression has been equally associated with significant morbidity and dis-
ability [84], and therefore requires uniformly aggressive interventions as
does major depression.

Standard screening tools may be helpful in diagnosing depressive disor-
ders. The Self-rated Geriatric Depression Scale has been well validated
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and widely used in its various versions (30-, 15-, and 5-item versions) to as-
sess depression and to monitor treatment response [85]. A brief three-ques-
tion screening instrument has been validated for use in the ED setting to
identify individuals with depressiondEmergency Department-Depression
Screening Instrument (ED-DSI) [86] (see Table 1).

Diagnostic workup should include detailed investigations of medical and
neurologic problems, currently used medications and substances of abuse,
thorough assessment of psychiatric history, and evaluation of cognitive sta-
tus. Furthermore, investigation of functional abilities, supports in the com-
munity, living arrangements, and recent losses should take place [87].
Outside informants, such as family members, caretakers, and friends should
be used to corroborate the history.

Management

As mentioned previously, untreated depression is associated with in-
creased mortality from comorbid medical condition [54], suicide, increased
risk of disability, and impaired psychosocial functioning. Failure to detect
depression may cause overuse of physical and laboratory examinations, un-
necessary referrals to medical specialists, frequent ED and office visits,
costly medications, and other treatments [88]. Adequate recognition and
referral is imperative to achieving treatment goals for the depressed patient.
These include alleviating depressive symptoms, reducing risk of recurrence
and relapse, improving quality of life, and decreasing morbidity and mor-
tality [88].

Severe depressive disorder warrants hospitalization. Admission should be
considered for patients who express suicidal ideations with intent, those who
attempted suicide, patients who are having difficulties with compliance,
those who are experiencing depression with psychotic symptoms, those
who neglect themselves, and patients with significant medical illness that
would complicate treatment for depression [89]. For less disturbed elders
other forms of disposition should be used. These include referrals to their
primary care provider, psychiatric consultants, or partial hospitalization
programs. Indications for psychiatric referrals include: diagnostic diffi-
culties, depression with coexisting other psychiatric symptoms (anxiety, psy-
chosis, substance abuse), depression with comorbid medical and neurologic
conditions, failed prior medication trials, or inability to tolerate

Table 1

Emergency department-depression screening instrument (ED-DSI)

1. Do you often feel sad or depressed? Yes No

2. Do you often feel helpless? Yes No

3. Do you often feel downhearted and blue? Yes No

A positive response to any of the three questions is considered a positive screen.

Adapted from Fabacher DA, et al. Validations of a brief screening tool to detect depression

In elderly ED patients. Am J Emerg Med 2002;20:99–102.
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antidepressants [90]. Pharmacologic interventions, psychotherapy, and elec-
troconvulsive therapy are effective for treatment of geriatric depression [65].
Clinical recommendations frequently favor selective serotonin reuptake in-
hibitors (SSRIs) over tricyclic antidepressants due to a more benign side ef-
fects profile, although research studies failed to demonstrate SSRIs’ superior
effectiveness in alleviating depressive symptoms among geriatric patients
[91,92].

Substance abuse

Substance abuse and dependence in the geriatric population has been
identified as the fastest growing health problem in the country, yet these
conditions are frequently overlooked by health care providers. Projected es-
timates indicate that the problem is likely to rise in coming years as the pop-
ulation of geriatric patients continues to expand [93,94]. The majority of
patients with a substance abuse problem present in general medical settings
making it imperative for clinicians to familiarize themselves with diagnostic
criteria, risk factors, consequences, and treatment options to ensure ade-
quate care [95].

Epidemiology

In population-based studies, prevalence estimates of alcohol abuse or de-
pendence in older adults range from 0.6% to 3.7%. Using DSM-IV criteria,
the National Longitudinal Alcohol Epidemiologic Survey reported a pre-
valence of alcohol abuse and dependence at 1.2% for men and 0.3% for
women in the over 65 age group. In contrast, rates of heavy drinking among
older adults are considerably higher, demonstrating that 15% to 20% of
men and 8% to 10% of women drink at risk or at problem drinking level
[96]. Prevalence estimates suggest that about 50% of persons over 65 years
old report using alcohol at least occasionally, 40% drink alcohol regularly,
and 10% to 22% consume it daily [97]. The prevalence of alcoholism is
higher among elderly in health care settings than among the general elderly
population. Approximately 4% to10% of patients seen by primary care
physicians meet criteria for alcohol dependence (an additional 10–15%
are heavy drinkers, but are not considered alcohol dependent). It is esti-
mated that 14% of elderly ED patients [98,99] and 10% to 21% hospital in-
patients [100] are abusing alcohol.

The rates of alcohol abuse and dependence in general appear to be lower
in older individuals than in younger age groups [94], which may be due to
a decline in alcohol problems with aging or underdetection of alcohol prob-
lems in the elderly. Cross-sectional studies that measured quantity of alco-
hol use have revealed that overall consumption of alcohol declines with
age, rates of abstinence increase, and that significant gender differences in
alcohol use exists with men drinking more than women [101]. Cross-section
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studies, however, fail to determine whether decreased alcohol consumption
is due to cohort effect (older cohort consumed less alcohol throughout their
lives compared with younger aged cohort) or a true age-related phenomenon
(alcohol use decreases with advancing age [102].

Definitions and patterns

The DSM IV-TR defines alcohol abuse and alcohol dependence as dis-
tinct categories. Alcohol dependence is described as a pattern of drinking as-
sociated with at least three of the following occurring in the same 12-month
period: tolerance, withdrawal symptoms, lack of control, preoccupation
with acquisition or use, desire or unsuccessful efforts to quit, continued
use despite adverse effects. These symptoms need to be associated with im-
pairment in social, occupational, and recreational activities. Alcohol abuse
is a maladaptive pattern of drinking associated with at least one of the fol-
lowing: failure to fulfill obligations, drinking in hazardous situations or
causing legal problems, or continued use despite social or occupational
problems. The World Health Organization recognizes harmful drinking
(‘‘evidence that use is causing adverse consequences’’) and hazardous use
(‘‘quality and pattern of use that places patients at risk of adverse conse-
quences’’) as additional separate diagnoses.

About two thirds of elderly alcoholics are ‘‘early-onset drinkers,’’ whose
enduring problem with alcohol developed earlier in life [103]. On the other
hand, ‘‘late-onset drinkers’’ begin problematic drinking later in life, often in
response to traumatic life events, such as retirement, death of a spouse, med-
ical illness, and increased disability [104]. Late-onset drinkers typically have
fewer alcohol-related problems, less psychiatric comorbidities, are less likely
to have family history significant for alcohol use disorders, and are more
likely to compliant be with treatment [105].

Risk factors, vulnerabilities, consequences

Fink et al [106], in their review of determinants and consequences of al-
cohol abuse in the elderly, concluded that being a single, relatively well-
educated male, living alone, and having personal history of prior alcohol
use or abuse is associated with increased risk of alcohol abuse in later life.

Physiologic changes linked to the aging process make the older patient
more vulnerable to the intoxicating effects of alcohol. Volume of distribution
for water soluble substances (like alcohol) diminishes as the fat content in-
creases, while lean body mass and total body water decrease, yielding higher
peak concentrations for a given dose of alcohol [107]. Decreased activity of
alcohol dehydrogenase in the stomach associated with aging may further am-
plify older adults’ sensitivity to intoxicating effects of alcohol [108].

Adults over the age of 65 are more likely to be affected by at least one
chronic illness [108,109], and be prescribed medications for underlying
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medical problems. Alcohol interacts with a number of commonly prescribed
medications, and has direct effects on metabolic capacity of the liver, result-
ing in increased potential for considerable medication side effects and inter-
actions in geriatric patients [110].

Elderly drinkers have increased rates of liver disease, cancers of head,
neck, esophagus, as well as of the lung and breast [111]. Chronic alcohol
consumption can cause myopathy, peripheral neuropathy, and cerebellar
damage, which in combination with the direct impairing effect of alcohol
on judgment and balance, critically contribute to gait abnormalities encoun-
tered in elderly alcoholics [112]. Osteoporosis combined with the detrimental
effects of alcohol on gait and balance results in higher age-adjusted rates of
hip fractures among elderly alcoholic patients [113]. Additionally, several
syndromes that involve impairment in brain function can occur in elderly
alcohol abusing individuals (delirium, Wernicke encephalopathy, Korsak-
off’s syndrome). These syndromes are frequently superimposed on the
age-related medical conditions associated with cognitive deficits (dementia,
mild cognitive impairment) [111]. Gastrointestinal disease and bleeding
commonly bring older alcoholics to EDs [112].

Chronic alcohol use is further associated with significant psychiatric co-
morbidities, specifically affective disorders, anxiety, cognitive impairment,
personality disorders, and schizophrenia [114]. Depressive disorders are of
particular concern as they are implicated in increased morbidity and mortal-
ity in the elderly, including increased risk of suicide [113,115].

Assessment

The ED offers a unique opportunity for the detection of the elderly sub-
stance abuser. An adequate diagnosis is frequently missed due to ageist as-
sumptions such as the belief that older adults’ quality of life will remain
poor even if they are successfully treated for their substance abuse. Failure
to detect symptoms and lack of knowledge is commonly seen among health
care providers [114]. Furthermore, many older drinkers attribute their alco-
hol problems to a breakdown in moral values, which in turn, creates a sense
of shame and stigma ultimately preventing them from seeking help [113].
Difficulty applying criteria to a variety of nonspecific symptoms (falls, sleep
problems, confusion, irritability) [103], stereotyping (physicians are less
likely to detect alcohol problem in women, the educated and those of higher
socioeconomic status) [116], and abbreviated office/ED visits [117], may fur-
ther impede the clinician’s ability to detect alcohol related problems in the
elderly.

Screening is recommended in all older patients, particularly those under-
going major life transitions or presenting with nonspecific physical symp-
toms. Several brief, practical, and well-validated screening tools for
alcoholism are available. The CAGE questionnaire [118] and MAST-G
(Michigan Alcoholism Screening Test-geriatric Version) [119] are two
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commonly used tools that have been validated for use in older adults. These
instruments do not distinguish, however, between current and past drinking
behavior; therefore, supplemental data about the frequency and amounts of
recent drinking should be acquired [112].

Management

It is an important task for the EDphysician to detect substance abuse prob-
lems in the elderly and refer to the appropriate level of treatment. The Amer-
ican Society of Addiction Medicine offers patient placement guidelines
allowing health care providers to determine the adequate level of intervention
based on severity of substance abuse, significance of prior withdrawal, and co-
morbid medical and psychiatric problems [120]. In elderly substance abusers
the comorbid medical problems, limited reserve, susceptibility to kindling,
and adverse effects of drug treatment may increase the risk of complicated
withdrawal [121]. History of prior complicated detoxifications, history of
withdrawal seizures or delirium tremens, or unstable comorbid medical con-
ditions should precipitate admission for inpatient detoxification [112,113]. Af-
ter completing detoxification elderly patients should be referred to residential,
day treatment, or outpatient programs where psychologic interventions such
as psychoeducation, counseling, and motivational interviewing can be pro-
vided [122]. The use ofmedications promoting abstinence has not been studied
extensively in elderly subjects. Disulfiram should be used with caution due to
the risk of precipitating confusional state [123]. Naltrexone showed some ef-
ficacy (prevention of relapse) in subjects 50 to 74 years of age [122]. Project
TREAT [96] and ProjectGOAL [96] investigated the impact of brief physician
advice with at-risk, nondependent drinkers and demonstrated a positive effect
on drinking patterns.

Geriatric psychoses

Psychotic manifestations are common in the elderly, and are defined as
disturbances in thought processes and behavior leading to loss of contact
with reality [124]. Psychoses in the elderly can be manifestations of a variety
of neuropsychiatric conditions and pose a significant diagnostic challenge
for a clinician. In the DSM IV-TR, psychotic disorders include schizophre-
nia, schizophreniform disorders, brief psychotic disorder, and psychotic dis-
order due to general medical condition. Psychotic symptoms can also
accompany major depressive disorder, bipolar disorder, substance intoxica-
tion, and withdrawal, as well as dementia [82]. Psychotic manifestation in
late life can be also broadly divided into early-onset psychosis with symp-
toms continuing through late life and late-onset psychosis. Onset of psy-
chotic symptoms in late life may be the first sign of medical, neurologic,
or a substance-induced condition; therefore, it warrants careful diagnostic
evaluation [125].
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Geriatric data from the Epidemiologic Catchment Area study showed
prevalence for schizophrenia and schizophreniform disorder ranging from
0.2% to 0.9% [126]. On the other hand, 16% to 23% of the elderly popula-
tion had so-called ‘‘organic’’ psychoses, with dementia being the main con-
tributing cause [127–129]. Dementia increases the vulnerability to psychosis
and more than 50% of elderly patients with dementia have been noted to
have paranoia and hallucinations [127,130,131].

Risk factors

Incidence of psychosis in general increases with age with a number of fac-
tors leading to an increase in vulnerability and expression [124,132]. Age-
related deterioration of cortical areas such as the frontal and temporal lobes,
as well as neurochemical changes common in aging, might be implicated in
the increased incidence of psychosis. Other risk factors include hearing and
visual impairment, social isolation, cognitive deficits, use of substances, and
concomitant use of multiple medications [133]. Other researchers identify
bedfast status [134] and premorbid personality with paranoid and schizoid
traits [135,136] as likely correlates of late-onset psychotic symptoms.

Assessment

The emergency physician’s role in dealing with the acutely psychotic pa-
tient is to control the patient’s behavior, to delineate the etiology of the psy-
chosis, and to provide appropriate initial treatment and disposition [137].
Late-life psychoses are a diverse group of disorders that pose a significant
diagnostic challenge. They can be broadly divided into early- and late-onset
psychoses. The late-onset psychoses should be further divided as with or
without dementia [125]. The most common entities within the late-onset
group are dementia, delirium, late-onset psychotic and mood disorders, as
well as psychotic disorders due to general medical deterioration [82]. Eval-
uation of new onset psychotic symptoms in late life must include thorough
medical, neurologic, and psychiatric evaluation to define causality of the
symptoms. A routine workup typically includes laboratory tests, such as
complete blood count, comprehensive metabolic panel, B12/folate levels,
thyroid function tests, urinalysis, electrocardiogram, and brain imaging
studies [133]. Careful evaluation of all medications and prior psychiatric
and substance use history is of paramount importance. Psychiatric history
should be obtained to determine whether the symptoms are a continuation
of an early life psychiatric condition.

About 10% of cases of schizophrenia occur in patients who are older
than 45 [124]. Very late-onset schizophrenia (age 60 and more) is extremely
rare and not a commonly recognized entity [138]. Patients with late-onset
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schizophrenia, compared with early-onset counterparts, have more system-
atized delusions and hallucinations [139,140], fewer negative symptoms (af-
fective flattening, social withdrawal) [141,142] and fewer thought disorders
[143]. They are more likely to have sensory deficits, are less likely to have
family history of schizophrenia [142,144], and are more likely to have co-
morbid depressive symptoms [145]. Further, several investigations have im-
plicated a number of abnormalities seen on neuroimaging, such as increased
ventricles-brain ratio, cortical atrophy [139], and increased deep white mat-
ter hyperintensities in late-onset psychosis [146]. Male to female ratios in
late-onset schizophrenia showed a marked preponderance in females [147].

Agitation

A common manifestation of late-life psychosis (despite etiology) is agita-
tion. Agitation is defined as an excessive motor or verbal activity, and is
exemplified by hyperactivity, assaultiveness, verbal abuse, threatening ges-
tures, physical destructiveness, vocal outbursts, and excessive verbalizations
of distress [148]. Pacing, fidgeting, and resisting care are common behavioral
disturbances occurring in the context of dementia [149]. Medical illness and
environmental factors (overstimulation, understimulation, lack of familiar
cues) may also contribute to agitation warranting prompt evaluation of
a possible causative contribution [150].

Management of agitation and aggression in the elderly poses a significant
challenge in the emergency service. Persons aged 65 and older are particu-
larly susceptible to adverse drug reaction due to coexisting multimorbidity,
high number of prescribed medications with enhanced potential for drug–
drug interactions, and age-associated changes in pharmacokinetic and phar-
macodynamic properties [151]. Therefore acute and long-term management
of agitation in the elderly should combine medication and behavioral inter-
ventions. Behavioral management strategies should be instituted before
medication interventions [64,152]. Adjusting the physical environment, redi-
recting distressed patients, talking calmly, and promoting appropriate social
interactions and activities can decrease problem behaviors. Several investi-
gations have implicated psychotic symptoms that occur during the course
of dementia to be associated with faster cognitive deterioration, propensity
toward aggression, and increased caregiver burden [153]. Psychosocial treat-
ment of psychotic symptoms should therefore involve active family and
caregiver participation. Education, support, and respite should be offered
to all caregivers to prevent burnout that would interfere with caregiver’s
ability to care for the elder with psychosis.

Interventions should always focus on safety of the patient, caregivers,
and ED personnel. The research data suggest that antipsychotic medications
are effective for both psychotic symptoms and nonpsychotic agitated behav-
ior [64,149]. Antipsychotic drugs are the most effective in patients with com-
plex and bizarre delusions, hallucinations, and with agitated or violent
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patients. The choice of a particular antipsychotic medication should depend
on the side effect profile of the medication. There is enough evidence from
recent studies to support use of atypical antipsychotics over conventional
ones [154]. Atypical antipsychotics have a lower risk of side effects such
as extrapyramidal symptoms and tardive dyskinesia. In addition, conven-
tional antipsychotics are associated with increased risk of sedation, ortho-
static hypotension with associated increased risk of falls [155], hip
fractures [156], and mortality [125]. New generation atypical antipsychotics
seem to be safer and at least equally effective. Several trials investigated the
efficacy of risperidone, olanzapine, quetiapine, and ziprasidone, and con-
firmed their benefit in management of agitation and psychosis in the context
of dementia [152]. The side effect profile of atypical antipsychotics is also as-
sociated with significant risks, including sedation, weight gain, cardiac con-
duction changes, as well as glucose and lipid metabolism abnormalities
[128]. The Food and Drug Administration recently issued a black box warn-
ing that older patients treated with atypical antipsychotics for dementia
have an increased risk of death [157]. It is unclear at this time what are
the best agents for sedating agitated elderly ED patients.

Elder mistreatment

Elder mistreatment, also described as elder abuse or neglect, is a wide-
spread problem in today’s society. The problem first gained broader atten-
tion about 20 years ago with first reports of ‘‘granny battering’’ in British
literature [158]. It seems to be an escalating problem; however, the actual ex-
tent of elder mistreatment is not known due to limited detection, significant
underreporting, and varying descriptions of the problem. The American
Medical Association (AMA) defines elder abuse and neglect as ‘‘an act of
omission which results in harm or threatened harm to the health or welfare
of an elderly person [159]. Elder mistreatment may take many forms, includ-
ing physical abuse, psychologic abuse, caregiver neglect, self-neglect, and fi-
nancial exploitation [160].

Epidemiology

It has been estimated that over 2 million older adults are mistreated each
year in the United States [161].

In one random sample community-based epidemiologic study of abuse in
the elderly, over 2000 Boston area residents were asked about physical vio-
lence, psychologic abuse, and neglect. [162]; 3.2% of the participants expe-
rienced some form of maltreatment since turning 65. Elder abuse occurs in
all segments of society and in all settings. The perpetrators are most fre-
quently family members, and according to the 1996 US National Elder
Abuse Incidence Study, about two thirds of the perpetrators were adult chil-
dren or spouses of the victims [163]. Elders are also abused in the hospitals,
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nursing homes, and other institutions. In a survey conducted in the United
States, 36% of the nursing home staff reported having witnessed at least one
incident of physical abuse [163].

Risk factors

Several characteristics of elderly persons and their caretakers may be as-
sociated with increased risk of maltreatment. Victim’s cognitive impairment,
shared living arrangements with the abuser, and the need for the assistance
in activities of daily living have strong empirical support as significant risk
factors [164,165]. Other predisposing factors include social isolation, high
degree of dependence on caretaker, advanced age, and minority status
[161]. The profile of an abuser includes excessive dependence on the elderly
for financial support and housing (reversed dependence), as well as presence
of substance abuse and personality disorders [164].

Assessment

Identifying mistreatment is frequently difficult due to several factors. Vic-
tims may be reluctant or unable to provide adequate report due to fear of
retaliation or cognitive impairment. Some others are afraid of placement
in nursing facility, and therefore hesitate to acknowledge mistreatment at
home [161]. AMA guidelines emphasize that all geriatric patients should
be questioned about family violence even in the absence of symptoms sug-
gestive of abuse or neglect.

In severe cases of physical abuse, physicians typically can easily recognize
the problem. The diagnosis of elder abuse should be considered in all geri-
atric patients who present with multiple injuries in various stages of evolu-
tion or when the injuries are unexplained. Neglect should be suspected when
an elderly person with adequate resources and designated caretaker presents
with significant negligence in hygiene, nutrition or medical care, such as
missed appointments or unfilled prescriptions [164].

Frequently however, physicians are likely to encounter more subtle forms
of mistreatment. Careful history is crucial in identifying possible victims and
clinicians should familiarize themselves with techniques most likely to yield
accurate information. Generally the patient should be interviewed without
the caregiver present. Interview should start with general questions about
the patient’s perceptions of safety in the home [164] and neighborhood. Sub-
sequently the discussion should move on to inquiries about who is respon-
sible for providing care and assistance, and then turn to more specific
questions about maltreatment. Interviewing the person who is suspected
of abuse or neglect poses a different set of challenges. A nonjudgmental ap-
proach, empathy, and validation of burden typically help to elicit more ac-
curate information [166]. Careful documentation, including drawings of
injuries and verbatim description of events is particularly important as the



483PSYCHIATRIC EMERGENCIES IN THE ELDERLY POPULATION
medical record can be entered as evidence in a criminal trial or guardianship
hearing [161].

Management

Management should focus on assuring safety. Patients who are in poten-
tial danger should not be permitted to return to their living environment un-
til the issue of abuse or neglect has been addressed [160]. In a less acute
situation intervention should be specifically geared toward alleviating
stressors that directly contributed to the situation. All health care providers
and administrators are mandated by law to report suspected elder mistreat-
ment. Reports of suspected elder mistreatment should be given to the state
or county division of adult protective services. Elder abuse is covered in
more detail in the article on elder abuse and neglect.

Summary

This article has reviewed the most common behavioral emergencies in the
geriatric population. Psychiatric emergencies are seen frequently by emer-
gency physicians who face the challenge of assessing and managing patients
presenting with psychosis, severe depression, agitation, suicidal intent, and
substance abuse in the ED. The evaluation is frequently complicated by
the necessity to investigate numerous domains such as underlying medical
conditions, prior psychiatric disorders and substance abuse, as well as psy-
chosocial factors. It is crucial to rule out organic causes for what appears to
be psychiatric disease in the elderly. The assessment might be further com-
plicated by the patient’s limited ability to recall pertinent aspects of the his-
tory due to either cognitive impairment or acute distress. ED personnel
might have inadequate expertise in assessing emergencies in elderly persons,
further impeding the ability to appropriately manage behavioral complica-
tions in geriatric patients. Availability of high-quality emergency care and
tight collaboration with primary care providers, psychiatric consultants,
and social services is crucial to optimal outcomes from acute psychiatric de-
compensations in the elderly.
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The ugly specter of elder abuse casts as dark a pall over our society as
other forms of domestic violence. Although recent years have brought in-
creased awareness of this problem, elder abuse and maltreatment still lags
woefully behind child abuse and intimate partner violence in with regard
to research, education, and funding. Despite specific laws designed to protect
the rights of America’s senior citizens and to punish abusers, the prevalence
of elder mistreatment is alarmingly high and the consequences are significant.
Even when adjusting for confounding variables, studies have discovered
higher mortality rates among abused elders [1]. The results of these studies
should be quite disturbing to the medical community and the general public.

Medical personnel have an opportunity to play an important role in the
detection of elder abuse. The emergency physician in particular may find
him or herself with a unique opportunity to recognize a perhaps previously
unrecognized situation. As always, the emergency physician is on the front
line of disease and its treatment, whether that disease process is as glaring as
an ST-segment elevation myocardial infarction or a hip fracture resulting
from an accidental fall (or perhaps a deliberate push), or as subtle as an el-
derly person suffering from a less dramatic form of abuse or neglect. The
emergency department may serve as a gateway for the detection of an abu-
sive or neglectful circumstance, and can be the place where the first steps to-
ward intervention are taken.

This discourse shall serve to educate and update physicians and emer-
gency medical clinicians in the broad range of issues that encompass elder
abuse, neglect, and mistreatment. These elements include a review of his-
tory, a definition of terms, and a presentation of the clinical features of
abuse and neglect. The relevant characteristics of victims and their abusers
and risk factors for maltreatment will be clarified. Legal implications will be
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discussed, such as reporting requirements in the context of ethical obliga-
tions to patients. It is the authors’ hope that readers of this article will
use this manual as an instrument by which to better understand this scourge
and ultimately to enable the practicing provider to recognize it and intervene
appropriately.

History

The abuse, neglect, ormistreatment of the elderly has unfortunately accom-
panied human existence since the ancient era, andhas spanned the globe. Clas-
sical Greek literature and mythology chronicle accounts of children killing
their parents, called parricide, to consolidate power [2]. An extreme form of
self-abuse and neglect is known in themedical lexicon as Diogenes Syndrome,
whose namesake was a fourth century BCE philosopher who shunned common
comforts and lived much of his life in a tub [3]. The Greek culture also found
euthanasia acceptable for the ill and incurable older population. Shakespeare
wrote inKingLear about the king’smaltreatment by his sons [4]. Tales of vam-
pirism fromEurope often have centered on an elderlyman accused of aberrant
behavior, whose pallid appearance may have been the result of an anemia of
chronic disease. Some tribal cultures in Africa will isolate and abandon elder
members by accusing them of witchcraft and blaming them in times of scarce
resources [5]. Some cultures have promoted the ritual suicide of tribal elders
during famine or drought so that precious food and water could be allocated
to themore productive younger people [2].ColonialAmericanhistory reminds
us that victims of witch hunts whowere stoned or burned were often postmen-
opausal women [6]. Like other forms of family violence, elder abuse had his-
torically been deemed a private affair and exempt from outside inquiry.

Despite its historic prevalence, elder abuse was not formally recognized
by the medical community until 1975. Two British journal published reports
on ‘‘Granny battering’’ 1 month apart to finally shed some light on this
longstanding problem [7,8]. Since then, reports have surfaced worldwide,
and increasingly more research is being done on the topic [5,9–18].

In theUnited States, Congressional hearings first occurred in the late 1970s
and early 1980s and heralded the gradual expansion of resources devoted to
elder abuse. A 1987 amendment to the Older Americans Act defined certain
terms. The Elder Abuse Task Force was created in 1990 by the Department
of Health and Human Services, which enlarged the scope of the federal gov-
ernment’s contribution to solving the problem. Following this, the United
States Administration on Aging created the National Resource Center on El-
der Abuse, which has evolved into today’s agency called the National Center
on Elder Abuse (NCEA). The Joint Commission on Accreditation of Health
Care Organizations then began to specifically include elder abuse as a form of
domestic violence to raise awareness in its directive for the recognition and
treatment of all forms of domestic violence [9,19,20]. Elder abuse is joining
the ranks of the other forms of domestic violence as they slowly are making
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their way out from the veil of secrecy, embarrassment, and shame, which had
formerly hidden these maladies from scrutiny.

As a tangible benefit from this political awareness, President Clinton’s
first legislative signing was the Family Medical Leave Act in 1993. Among
other changes, this act provided families with an easier means to care for
their elder relatives. The Clinton administration also expanded Medicare
benefits for senior citizens and saw the NCEA receive a one million dollar
grant to expand its services and further its research. Hopefully, future ad-
ministrations will be as progressive.

Despite heightened awareness of elder abuse and improvements in elder
care, medical providers should anticipate treating more cases of elder abuse,
neglect, and mistreatment in the coming years simply because the popula-
tion is aging. The aged bring a myriad of special challenges to their health
care in the emergency department, one of which is elder abuse. Overall ad-
vances in medical care are keeping Americans alive for more years than ever
before. Many will enter institutions with varying levels of supervision and
care before their deaths, which will introduce them to the possibility of an
institutional abuser.

The population statistics and projected life expectancies are indeed as-
tounding. The average American child born in 1990 will live to be more
than 75 years old. Compare this to the average lifespan of 47 years for a child
who had been born in 1900 [21]. Reaching the milestone of age 65 in the year
1990 meant to that fortunate senior citizen that he or she could expect to
live an additional 17 years, thereby exceeding the average lifespan by over
7 years [21]. The most rapidly growing segment of the elderly population
is referred to as the ‘‘old-old,’’ that is, age over 75. The Census Bureau
has subdivided this group to identify the ‘‘oldest-old’’ of age over 85. This
number of this group’s living members increased by 38% from 1980 to
1990. Additionally, the number or American centenarians doubled in this
decade [2,21]. Senior citizens comprise an ever-increasing proportion of all
Americans. In 1980, there were over 25 million Americans at age 65 or older
[21]. By the year 2000, this number increased to 35 million. Predictions es-
timate that by the year 2020, more than 52 million Americans will be 65
or over [22]. The elder boom is not just an American phenomenon. Cur-
rently, 20% of the population of the United Kingdom is over age 60, and
by the year 2050 this proportion will increase to 40% [23].

The marked increase in the elderly population will necessarily increase to-
tal interactions with the health care system, particularly the emergency de-
partment. Studies have shown that elders use emergency departments with
relatively greater frequency than the general population [24–28]. These sta-
tistics should come as no surprise to practicing emergency physicians, who
readily recognize the stressors that this special population places on ED re-
sources [29]. The elderly are more frequently admitted to the hospital, more
likely to require an intensive care unit, and more likely to require a compre-
hensive level of emergency department service [24]. Therefore, one may
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actually conclude that the elderly are more in need of emergency medical re-
sources than younger patients. Indeed, the elderly may actually access emer-
gency services on a more justified and efficient bases than the young. The
emergency medical community must recognize this calling and prepare itself
to see and treat elders with all of their medical problems and nonmedical is-
sues. These may more increasingly include abuse and neglect.

Terms, definitions, and types of abuse

There exists considerable variability among authors with regard to what
constitutes elder abuse. Different disciplines, representing the medical, legal,
and social work arenas all seem to place their particular perspectives on ter-
minology. Even providers within each arm cannot agree. No generally ac-
cepted meanings for the terms abuse, mistreatment, or maltreatment exist
[18,30,31]. Some authorities include neglect in these terms while others do
not. [20,32,33]. The somewhat gentler expression ‘‘inadequate care’’ has
been used as an umbrella phrase by some authors [34].

Although there exist many variations among individual authors, it is
worthwhile to review the published definitions by three key groups in the
past 20 years likely to have the greatest impact. In 1985, the US Congress
passed the Elder Abuse Prevention, Identification and Treatment Act, which
clarified terminology (Table 1) [35]. Another reasonable collection of terms
was defined in 1992 by the American Medical Association in this organiza-
tion’s guidelines (Table 2) [36]. These sets were seemingly used by a later
project, the National Elder Abuse Incidence Study (NEAIS) to produce
an updated, comprehensive list of definitions (Table 3) [37]. The NEAIS
was sanctioned by the NCEA in 1996 to study the problem of domestic elder
abuse. The US Department of Health and Human Services Administration
on Aging authorized a group of national experts to research and conduct
surveys on potential definitions to use before creating and selecting their fi-
nal terms for publication. This list should become the standard to which all
those who provide care to the elderly should be held.

Table 1

Congressional definitions

Abuse Willful infliction of injury, unreasonable confinement, intimidation,

or cruel punishment with resulting physical harm, pain, or mental

anguish; or the willful deprivation by a caretaker of goods or

services that are necessary to avoid physical harm, mental anguish

or mental illness

Physical harm Bodily pain, injury, impairment, or disease

Exploitation Illegal or improper act of a caretaker using the resources of an elder

for monetary or personal benefit, profit or gain

Neglect Failure of a caretaker to provide the goods or services that are

necessary to avoid physical harm, mental anguish or mental illness
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The term neglect can be even more confusing than abuse. Some panelists
regard neglect as a lesser form of elder maltreatment and suggest that ne-
glect should comprise those situations whereby intent to cause harm is ab-
sent [38]. However, an act of neglect may be just as willful and just as
harmful as a more overt act of abuse. Indeed, such an action, or inaction,
may be even more sinister and disturbing, because cases of neglect necessar-
ily involve a person with whom the victim has an established relationship,
either personal or professional. Many authorities do not even mention or
describe self-neglect in their works. Self-neglect is perhaps the most deeply
psychologically challenging concept of all, and calls significant ethical con-
siderations into question.

All this lingo can cause bewilderment in the medical community. Emer-
gency providers should familiarize themselves with these terms so that they

Table 2

AMA definitions

Physical abuse Acts of violence that may result in pain, injury, impairment,

or disease

Physical neglect Failure of the caregiver to provide the goods or services that are

necessary for optimal functioning of, or avoidance

of the older adult

Psychologic abuse Conduct that causes mental anguish in an older person

Psychologic neglect Failure to provide a dependent elderly individual with

social stimulation

Financial or material

abuse

Misuse of the elderly person’s income or resources for the

financial or personal gain of a caretaker or advisor

Financial or material

neglect

Failure to use available funds and resources necessary to

sustain or restore the health and well being of the older adult

Violation of personal

rights

Caretaker or providers ignoring the older person’s rights

and capability to make decisions for himself or herself.

Table 3

NEAIS definitions

Physical abuse The use of physical force that may result in bodily injury,

physical pain or impairment

Sexual abuse Nonconsensual sexual contact of any kind with

an elderly person

Emotional or psychologic

abuse

The infliction of anguish, emotional pain, or distress

Neglect The refusal or failure to fulfill any part of a person’s

obligations or duties to an elder

Abandonment The desertion of an elderly person by an individual

who has assumed responsibility for providing care or

by a person with physical custody of an elder

Financial or material

exploitation

The illegal or improper use of an elder’s funds, property,

or assets

Self-neglect The behaviors of an elderly person that threaten his or

her own health or safety
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can recognize cases of elder maltreatment and alert the necessary law enforce-
ment or government agency. This is the ultimate benefit that can be conferred
to the elder that has been victimized by abusive or neglectful circumstances.

The most easily recognizable form is physical abuse. This involves the de-
liberate infliction of force upon a victim with resulting pain, injury, suffer-
ing, or impairment. Examples include slapping, pinching, striking with
objects, kicking, biting, shaking, shoving, burning, rough handling, and
force feeding [39,40]. The abuser’s own hand is the most common instru-
ment of damage used to cause harm. Other more subtle behaviors that
would constitute physical abuse include unindicated or inappropriate use
of physical or chemical restraints or the administration of or overmedication
with a drug such as a sedative or a tranquilizer. Sexual abuse is sometimes
included as a form of physical abuse. Obvious examples include rape, fon-
dling, or unwanted touching. Other less direct violations may be just as un-
becoming: coerced nudity, indecent exposure, and lewd talk. Although the
subject of the sexual assault of an elderly person is loathsome, emergency
physicians must not dismiss this as a possibility. There is not much data
on the topic, but one study reported that only 1% of elder abuse victims suf-
fered a sexual assault [41]. Most of these victims sustained the mistreatment
while living in an institutional setting, not at home. Furthermore, prohibit-
ing or restricting consensual sexual activity involving a competent elder may
be considered abusive. Senior citizens have as much right to continue to ex-
plore human sexuality as any other adults do, as long as they have the ca-
pacity to make such decisions.

Physical neglect in general involves bodily harm brought about by the
failure of a provider to supply the means for an elder’s well-being. Examples
include inadequate hydration, nourishment, physical activity, or therapy.
Failing to provide or maintain in working order basic appliances that assist
daily living like glasses, hearing aids, dentures and canes or walkers consti-
tute neglectful conduct. Inadequate home safety measures to prevent injury
such as handrails or siderails also qualify. Neglect may be active or passive,
depending upon the presence or absence of intent [42]. From a legal perspec-
tive, intent is often difficult to prove. From a purely medical perspective, in-
tent is probably immaterial to the medical evaluation and decision making.
The practicing clinician in the emergency department should not attempt to
evaluate this issue too deeply, if at all. He or she must identify and treat any
injury discovered and consider the possibility of abuse or neglect. The next
step should be to ensure safe disposition of the patient. Regardless of
whether or not a significantly adverse occurrence to an elder was the result
of an intentional act of omission or commission, that it occurred at all
should heighten the suspicion of the clinician that the elder should not re-
turn immediately to the environment from which he or she came, unless ad-
ditional help or supervision can be arranged.

The matter of self-neglect may present a particular quandary in the emer-
gency department. This situation involves value judgments on the part of the
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physician and provokes ethical dilemmas. For example, a patient may pres-
ent to the emergency department with foot ulcers or skin lesions or dental
infections resulting from poor hygiene and inadequate basic care, but may
choose to shun the level of personal care that most other people would
choose for themselves. As long as patients have decisional capacity, they
cannot be forced into another social situation against their will. The clini-
cian should naturally educate these patients as to the importance of such ba-
sic care with regard to its therapeutic and preventative benefits, but should
recognize that it is outside the scope of medical practice to impose his or her
personal values upon the patient. If, however, such a patient demonstrates
signs of reduced decisional capacity, it may be justified and ethical and
obligatory for an emergency physician to ensure that the patient is indeed
removed from the living situation contributing to the problem, perhaps
against the patient’s will. Signs of concern would include hypoxia, perhaps
high fever, disorientation, active psychosis, and other significant abnormal
findings on a mental status examination.

Psychologic or emotional abuse wreaks mental anguish by means of
threat, humiliation, fear, or other cruel conduct. It may be inflicted via ver-
bal or nonverbal communication cues. Examples include harassment, scold-
ing, and stalking. Threatening an elderly person with physical punishment
or deprivation of basic needs is a particularly heinous form of this type of
abuse. Psychologic neglect deprives an elder of healthy mental well-being.
Examples include prolonged periods of solitude and failure to provide ade-
quate companionship. A caregiver might be providing an elder with ade-
quate essential needs such as food, water, and shelter, but neglect to
provide this person with adequate social stimulation. This can lead to feel-
ings of isolation and low-self esteem. Many of the elderly suffer from clinical
depression already [43]; psychologic abuse and neglect can advance such
mental health problems.

The financial exploitation of an elder includes direct criminal behaviors
such as theft of money or property and coercion to sign any unwanted
agreement. Many professional scam artists target the elderly as a particularly
vulnerable segment of the population upon whom to prey. More commonly,
however, an elder who falls victim to material abuse is exploited by a family
member or caregiver. These victims may possess considerable assets, or may
live on the fixed income of a government subsidy. Even small monthly sums
can entice an exploiter to take advantage of an elderly person [44].

Elder abuse may also be classified by its setting. Domestic abuse or mal-
treatment occurs in the home of the victim [31,37]. The abuser has an estab-
lished personal relationship with the elder, such as spouse, child, relative,
friend, or in-home caregiver. Conversely, institutional mistreatment tran-
spires outside a private residence, such as in a nursing home, hospital, assis-
ted living center, or group home. The perpetrators have a professional or
contractual duty to provide care and can be nurses, aides, or techs. Addi-
tionally, a complex form of institutional financial abuse occurs when
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executives and administrators of such facilities take advantage of elderly pa-
tients’ monetary resources or file false claims with an insurance company or
Medicare. These white-collar criminals defraud companies out of thousands
of dollars and deprive elderly victims of needed services.

Epidemiology and demographics

The actual incidence and prevalence of elder abuse in this country and
worldwide is unknown. Studies performed over the past 20 years are quite
varied in their methods and analysis. Most have reported a prevalence
rate of 3% to 5% of all elders as having been at some time a victim
[18,45]. A common source of criticism for all of these early accounts is
that they have been based on cases that have been reported to authorities.
Thousands of incidents of abuse and maltreatment go unreported each
year. One recently published population based study undertaken by the
NCEA attempted to extrapolate data on reported cases to estimate the in-
cidence of elder abuse and neglect nationwide. This study (NEAIS) was
well designed, although it was limited to domestic elder mistreatment
only. These researchers concluded that, in the study year, approximately
551,000 cases of elder abuse and neglect occurred in over 450,000 victims
[37]. Although the statistical range on this estimate was wide, the absolute
number is still shocking. This total is even more humbling when one con-
siders that it, by design, does not include any cases of institutional abuse.
Other studies have estimated the total number of abused seniors annually
to be even higher, ranging from 1 million to 2.5 million [46]. The NEAIS in-
vestigators determined that the most common form of maltreatment was ne-
glect, as delineated in Table 4 [37].

Neglect was also the most common harm type discovered in another
study of a smaller cohort of elders [47]. The NEAIS also undertook the ef-
fort to independently substantiate the reports of mistreatment that it re-
ceived. Physical abuse was the most readily substantiated; while neglect
was the hardest to validate [37]. The NEAIS performed many meticulous
statistical analyses on its raw data. Rather than focus on the minutia of
the numbers, it is most helpful to the practicing clinician to recognize the

Table 4

Percentage of cases that involved a particular harm type

Neglect 48.7%

Psychologic 35.4%

Financial 30.2%

Physical 25.6%

Abandonment 3.6%

Miscellaneous/other 1.4%

Sexual 0.3%
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enormous scale of the problem and the order of magnitude of the numbers
discussed. The emergency physician would be remiss to trivialize the inci-
dence of this crisis.

Who is most likely to become a casualty of abuse? Risk factors and victim
characteristics have been evaluated by various investigators. Exact conclu-
sions are difficult to draw, but the data suggest that the typical victim is
as old as or older than 75 to 80 years, suffers from some form of mental ill-
ness, and to some extent is unable to provide complete independent self-
care. The NEAIS found a median age of 78 years, and determined that
the elderly in the over-80 age group were two to three times more likely
to be abused or neglected than all elders [37]. This data corroborated earlier
investigators’ conclusions that the most elderly were the most at risk for
abuse and neglect, in part due to the greater likelihood of overall poor
health and dependency [2,13,18,25]. Interestingly, other research has failed
to demonstrate a link between infirmity and probability of mistreatment
[14,47,48]. Similarly, the data with regard to any gender predilection is
also incongruous. Some studies report a significant majority among females
[14,47,48], while another describes the exact opposite [18]. The NEAIS
proved what many authorities had long held as dogma: that the reduced
mental health of an elder placed that elder at significant risk of mistreat-
ment. Depression and dementia were the two illnesses that were overwhelm-
ingly encountered by the NEAIS researchers among victims, occurring in
45% to 50% of victims, respectively [37], with some persons displaying signs
of both disorders. These percentages vastly exceed the prevalence of these
illnesses among the general elder community [49,50].

Who is most likely to be responsible for these deeds? By far, the most
common perpetrator of domestic abuse or neglect is a close relative, most
likely an adult child or spouse [2,18,37,48,51]. As incredible as this may
seem, these conclusions have been consistently drawn by nearly all investi-
gators who have been able to independently reproduce similar data. This
conclusion represents perhaps the only ‘‘sure thing’’ that is known about el-
der abuse and mistreatment. Reports from Adult Protective Services
agencies documented that an adult child committed the abuse in over
47% of cases, and that a spouse was at fault in over 19% of cases [37].
NEAIS data collectors found that children and spouses were involved in
about 30% of cases each [37]. It will not surprise most clinicians to discover
that a history of substance abuse in the caregiver, most likely alcoholism, is
perhaps the single most important characteristic predictive of abusive be-
havior [51,52]. The incidence of addiction in an abuser can be as high as
35% [53] (Box 1).

The discovery of elder abuse and neglect may be as simple as walking into
a room and seeing an obviously nonaccidentally injured patient or as daunt-
ing as examining a nonverbal, demented person who has arrived at 2 AM by
an ambulance from home without the benefit of speaking with a reliable his-
torian. The emergency provider must maintain vigilance and a high index of
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suspicion at all times to uncover a mistreatment situation. This holds true
for all elderly patients, whether they present from a private home or from
an institution.

The history-taking process is challenging. Many authors have proposed
screening tools and instruments. Many of these are elaborate and time-con-
suming and most applicable for a social work provider and not for the busy
emergency physician. The American Medical Association (AMA) has cre-
ated a set of screening questions that are concise and to the point. These
are indeed practical for use in an emergency department (Box 2):

The technique employed by the clinician is of utmost importance. The in-
terview should be conducted privately so that the elderly patient is the first
person making contact with the clinician. This can instill in a victim a sense
of confidence and confidentiality with the stranger wearing the stethoscope.
The consultation should take the form of a dialog where possible, rather
than a rapid-fire question and answer session. The savvy examiner will in-
corporate the screening questions to make them seem like a routine part
of the appraisal, to place a potential victim at ease. He or she should express
empathy and concern in a nonjudgmental manner. Any description given of
mistreatment or neglect should be documented meticulously, using the vic-
tim’s own words. Likewise, physical findings of abuse should be carefully

Box 1. Risk factors for elder abuse

Age greater than 75 years
History of depression or other mental illness
Dementia
Inability to completely self care
Substance abuse in the caregiver
Depression

Box 2. AMA screening questions

1. Has anyone ever touched you without your consent?
2. Has anyone ever made you do things you didn’t want to do?
3. Has anyone taken anything that was yours without asking?
4. Has anyone ever hurt you?
5. Has anyone ever scolded or threatened you?
6. Have you ever signed any documents you didn’t understand?
7. Are you afraid of anyone at home?
8. Are you alone a lot?
9. Has anyone ever failed to help you take care of yourself when

you needed help?
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charted. Using sketches with notation of lesion type, size, color, and exact
location in relation to a fixed anatomic site is helpful. Photographs are
even better, although maintenance of chain of custody for anything other
than instant photography may preclude their use by the emergency
physician.

The physical examination of the elderly must always be performed using
the most meticulous scrutiny, regardless of whether or not abuse is sus-
pected. The importance of a head-to-toe physical examination cannot be
stressed enough. Careful attention must be paid particularly to the head
and neck, the skin, and the neurologic and musculoskeletal systems, because
often the most obvious signs of abuse or neglect will manifest here. Table 5
lists pertinent findings that one might discover on exam. Ancillary testing is
likewise important to the evaluation. The provider should already have
a low threshold to order diagnostic tests in the elderly. At a minimum,
a complete blood count, a basic chemistry profile, a urinalysis, and a chest
radiograph should be ordered. These may reveal findings suggestive of mal-
nutrition, dehydration, and rib fractures. Additional tests must be obtained,
naturally, as the clinical scenario warrants. As a guideline, any body part
that is tender, swollen, grossly deformed or bruised should be imaged
with a radiograph to look for either an acute of remote fracture. The clini-
cian should have a low index of suspicion in ordering a cranial CT scan to
detect an intracranial hemorrhage, such as a traumatic subdural hematoma,
which can occur in even minor to moderate trauma, such as shaking or
a ground-level fall [54]. An alteration in consciousness should also prompt
the clinician to obtain an analysis for toxins such as alcohol and drugs of
abuse, even in a patient whose age or social situation does not conform to
the stereotypic person in whom one might expect to find a positive result.
Of course, the presence of a significant abnormality does not conclusively
rule in abuse or neglect. There is no one pathognomonic finding. Any pa-
thology must be considered within the context of each individual situation
and each patient’s pertinent history. Older people in particular can be prone

Table 5

Physical findings of abuse or neglect

Bruisesdespecially of varying ages and not over bony prominences

Woundsddecubitus ulcers, untreated lacerations or abrasions

Patterned injuriesdhand slap or fingertip marks, ligature imprints on the wrists or ankles, bite

marks

Burnsdcigarette burns or a scald burn with an immersion line

Genital lesionsdurethral or vaginal discharge or bleeding, signs of trauma

Anorectal findingsdmucosal tears or fecal impaction

Fracturesdparticularly spiral in orientation or without an accompanying mechanism, or

fractures in various stages of healing

Poor hygienedexcrement soilage, infestation

Poor nutritionddehydration, cachexia
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to problems such as bruises and fractures purely due to physical conse-
quences of aging or concurrent medical conditions.

The emergency provider should realize that it is not his or her role to per-
form the most comprehensive of evaluations for elder abuse. This clinician’s
primary responsibilities are threefold: to recognize or suspect elder abuse
and neglect when present, to treat any medical problems associated with
such maltreatment, and to ensure a safe disposition for the patient. There
exist other services and providers within the hospital and the community
to provide additional evaluations, assessments, and more long-term recom-
mendations. The first contact for an elder to these adjunct providers may in-
deed be made via a referral from the emergency department. Therefore, the
initial, de novo assessment made by the emergency physician may be the
most crucial.

Legal and ethical considerations

Physicians must become familiar with their state’s laws with regard to elder
abuse, especially with regard to reporting. Such laws have considerable vari-
ability from jurisdiction to jurisdiction.Most states havemandatory reporting
laws for physicians. Some states’ laws extend such a provision to other non-
physician health providers, but ultimately this responsibility will fall on the
physician.Not surprisingly, one study found significantly higher investigation
rates in states that required mandatory reporting and tracking of the numbers
of reports [55]. Unfortunately, physicians have still performed poorly in this
regard.Numerous studies have documented physicians’ overall dismal report-
ing rate [46,56,57]. Much of this can be attributed to a lack of education and
training. Only a minority of residency training programs in emergency medi-
cine include any formal education in elder abuse. Furthermore, there are still
many practicing emergency physicians who are not residency trained in emer-
gency medicine. Presumably, these physicians would have had even less of an
opportunity to be formally educated in this discipline. Perhaps this accounts
for several surveys’ documentation of physicians’ major underestimation of
the incidence of elder mistreatment [47,58]. Fortunately, other individuals
and professionals have traditionally performed better in this regard, so overall
reporting has increased steadily [31,37].

The decision to report a case of suspected or admitted elder abuse or
neglect is not quite as simple for the physician as it might seem. Certainly,
a clinician’s first response to such a situation would be to involve the appro-
priate law enforcement or adult protective services agent. Indeed, this would
be a requirement by statute in most states. However, the psychosocial issues
involved in elder abuse and mistreatment are quite complex, and can tran-
scend the black and white requirement of the letter of the law. An elder may
not want his or her case reported. Such reasoning may be based on anti-
quated thinking that such a situation is a private family matter, or illogically
founded in simple embarrassment. However, a victim may harbor well-
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founded fears if his or her case is reported. Many fear repercussion by the
abuser or separation from family. Victims may be afraid that such a revela-
tion will uproot them from their homes. Others are dependent on that very
person to maintain activities of daily living. Some may even feel the need to
protect a perpetrator from an investigation, especially if he or she is a family
member. Most disturbingly, some abused and neglected elders have suc-
cumbed to a pattern of victimization for such a long time that they may
come to accept such treatment.

In these cases, the law may place the physician in direct conflict with a pa-
tient’s wishes. Furthermore, the American College of Emergency Physicians
has published a clinical policy that supports a competent elder’s right to de-
cide for him or herself to have a case reported [59]. This directive supports
the autonomy of the patient and the maintenance of confidentiality in its op-
position to mandatory reporting. This can place the emergency physician in
a difficult dilemma. Hopefully, compassionate discussion with a patient,
consensual involvement of concerned family or friends, discussion with
the patients primary care physician, and consultation with a nonphysician
provider such as a social worker in the emergency department will help con-
vince a maltreated elder that it is best to be in compliance with any manda-
tory reporting statutes. One strategy to employ in a clinician’s efforts is to
divert a victim’s trepidation away from the immediate concerns surrounding
the filing of a report and to focus on the future benefits. One should explain
to a victim that he or she most likely would come to willingly accept, and
benefit from, assistance that would come in the future because of the report-
ing done today. This scenario was supported by a California study imple-
mented the year after that state enacted a mandatory reporting statute [60].

Summary

Elder abuse and neglect is a prevalent, underrecognized problem among
today’s senior citizens. Fortunately, awareness is increasing, and services are
being provided to elders on a more ready basis. Still, the emergency care
provider must act as a patient advocate and assume responsibility for the de-
tection, treatment, and safe disposition of unfortunate victims.
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assessment of, 473–474
management of, 474–475
risk factors for, 472–473

Diuretics, in congestive heart failure, 351

Diverticular disease, 380–381
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Dizziness, in elderly, 290–292

Drugs, abdominal pain in elderly and, 372
adverse reactions to, 451

consequences of, 453–456
preventability of, 461–462
risk factors for, 456–457

causing delirium, 306–307
causing problems in nursing homes,

454–456
decreased clearance of, in elderly,

452–453
dosages of, for elderly, during

resuscitation, 266–267
inappropriate for elderly, 457–461
issues concerning, in geriatric

emergency medicine, 449–465
poisonings in elderly and, 457
pre-existing, and trauma in elderly, 416
prescribing cascade and, in elderly, 449
prescribing of, for elderly, 450, 451
prescription, and nonprescription,

recorded during office and
outpatient visits, 252–254
used by geriatric patients,

245–247

Dysrhythmias, in elderly, 352–355

E

Echocardiography, in congestive heart
failure, 349–350

Elder abuse, 491–505
assessment of, 482–483
definitions of, 494–496
detection of, 491, 499–500
emergency physician and, 502–503
epidemiology of, 481–482

and demographics of, 498–502
history of, 492–494
legal and ethical considerations in,

502–503
physical findings of, 501
risk factors for, 500
trauma due to, 421
types of, 496–498

Elderly, atraumatic pain in joints and limbs
in, 389–412
comprehensive care for, 257
emergency department use by,

493–494
in emergency department, altered

mental status in, 299–316
special needs of, 249–255

infectious emergencies in, 433–448
population statistics on, 493
prescription drugs used by, 245–247
psychiatric emergencies in, 467–490
pulmonary emergencies in, 317–338
resuscitation of. See Resuscitation, of

elderly.
trauma and falls in, 413–432

Electrocardiogram(s), in cardiovascular
emergencies, 341–342

Emergency department, separate space for
elderly patients in, 255–256
use by elderly, 493–494
visit to, reasons for, 245, 248

trends in, 249, 255
urgency of, by category and age,

250–251

Emergency medicine, geriatric, causes of
death and, 244–245

demographics and, 243–244
pharmacologic issues in,

449–465
trends in, 243–260

Emergency physician, elder abuse and,
502–503

Emphysema, 326

Epidural abscess, spinal, in elderly, 293

F

Fall(s), risk factors for, in elderly, 418
trauma and, in elderly, 413–432

incidence of, 417
injuries associated with,

417–418
traumatic brain injury due to, in

elderly, 277–278

G

Gait, disturbances of, in elderly, 406–408

Gas-exchange functions, in elderly, 318

Geriatric emergency medicine. See
Emergency medicine, geriatric.

Geriatric neurologic emergencies, 273–298

Giant cell arteritis, and polymyalgia
rheumatica, 400–401

Glasgow Coma Scale, in traumatic brain
injury, 279
level of consciousness and, 312

Glucose tolerance, with aging, 416

Gout, 389–392

H

Head injury, morbidity and mortality from,
in elderly, 277
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Heart, functional reserve of, in aging,
414–415

Heart disease, death rate for, by sex, race,
and age, 244, 246

Hematoma, chronic subdural, in elderly,
280–281

cortical atrophy and, 281

Hemorrhage, aneurysmal subarachnoid.
See Aneurysmal subarachnoid
hemorrhage.

Hepatic disease, with aging, 415

Herpes zoster, in elderly, 435

Hip, fractures of, in elderly, 426

Hydrocephalus, normal pressure, gait in,
408

Hypothermia, accidental, in geriatric
patients, 420–421

I

Infection(s), risk factors for, in elderly,
433–434

Infectious emergencies, in elderly, 433–448

Influenza, in elderly, 442

Intracerebral hemorrhage, spontaneous, in
stroke, 287–288, 289

J

Joints, and limbs, atraumatic pain in, in
elderly, 389–412

L

Life expectancy, by age, sex, and race, 244,
245

Limbs, cervical radicular pain in, 401–404

Low back pain, 403–404

Lumbar radiculopathy, 403–404

Lung(s), changes in, with aging, 415

M

Medications. See Drugs.

Meningitis, bacterial, diagnosis of, 445
in elderly, 443–446

in elderly, 292–293

Mental status, altered, attention, 301
content of consciousness and, 300
hyperalert, 300
in older emergency department
patients, 299–316

lethargic, 300
level of consciousness and, 300
stupor, 300–301

evaluation of, in older patients,
312–313

Mesenteric ischemia, conditions causing,
383–384

Mini-Cog, 310–311

Musculoskeletal system, injuries to, in
elderly, 425–426

Myelopathy, in elderly, 407

N

Neglect, definitions of, 495

Neoplasms, malignant, death rate for, by
sex, race, and age, 244, 247

Neurologic emergencies, geriatric,
273–298

Nitrates, in congestive heart failure, 351

Nonsteroidal anti-inflammatory drugs, use
in elderly, 458

O

Obstructive pulmonary disease, chronic, in
elderly, and congestive heart failure,
329

definitions and
pathophysiology of,
325–326

diagnostic testing in,
326–327

signs and symptoms of,
325–326

treatment of, 327–329

Orientation Memory Concentration Test,
309–310

Osteoarthritis, clinical presentation of,
397–398
diagnosis of, 398
treatment of, 398–399

Oxygen therapy, in obstructive pulmonary
disease, 327–328

P

Pain, atraumatic, in joints and limbs, in
elderly, 389–412

Pancreatitis, in elderly, abdominal pain in,
378–379
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Parkinson’s disease, 407

Pedestrian accidents, morbidity and
mortality due to, in elderly, 278

Pelvis, fractures of, in elderly, 426

Peptic ulcer disease, in elderly, abdominal
pain in, 379–380

Pharmacokinetics, age-related changes
affecting, 451–453

Pharmacologic issues, in geriatric
emergency medicine, 449–465

Pneumonia, in elderly, 438–439
diagnostic testing in, 323
etiologic agents in, 323–325
microbiology of, 439–441
pathophysiology and risk factors

for, 322
signs and symptoms of, 322–323
treatment of, 325

Polymyalgia rheumatica, and giant cell
arteritis, 400–401

Population, percentage of, by sex, race, and
age, 244, 245

by sex and age, 244

Pseudogout, 392–394

Psychiatric emergencies, in elderly, 467–490

Psychoses, geriatric, 478–481

Pulmonary embolism, in elderly, diagnostic
testing in, 320–321

pathophysiology and risk factors
for, 318–319

signs and symptoms of, 319–320
treatment of, 321–322

Pulmonary emergencies, in elderly, 317–338

Pulmonary function, in elderly, 317–318

R

Radiculopathy, lumbar, 403–404

Reperfusion therapy, in acute coronary
syndrome, 346–347

Respiratory system, changes in, in aging,
317–318

Resuscitation, of elderly, advance directives
and, 267–268

central nervous system and,
263–264

difficulties in, pathophysiologic
changes and, 263–264

drug dosages during, 266–267
end-of-life care and, 267–269
epidemiology and outcomes of,
261–262

ethics of, 267–269
management of, 264–267
medical futility and, 268–269
out-of-hospital, survival rates

following, 262
pulmonary function and, 263
renal function and, 263

Rheumatoid arthritis, 399–400

Rib fractures, in elderly, 425

S

Self-neglect, 496–497

Septic arthritis, 394–397
bacteriologic diagnosis of, 395–396
treatment of, 396–397

Shingles, in elderly, 435

Shock, management of, in elderly, 266

Six-Item screener, 311

Skin, changes in, with aging, 415

Spinal cord injury, and cervical spondylosis,
in elderly, 424

Spine, epidural abscess of, in elderly, 293
injury of, in elderly, 281–284
stenosis of, in elderly, 405–406
trauma to, in elderly, 424–425

Stroke, abnormal gait following, 407–408
ischemia in, 288
mimics of, 286
spontaneous intracerebral hemorrhage

in, 287–288, 289
suspected, evaluation in, 286
thrombolytic agents in, 287, 288–290
transient ischemic attacks and, 284,

285–286

Stupor, 300–301, 312

Substance abuse, by elderly, 475–478

Suicide, by elderly, assessment of likelihood
of, 470–471

epidemiology of, 468–469
prevention of, 471
risk factors for, 469–470

T

Tachycardia, ventricular, and ventricular
fibrillation, in elderly, 353

Thromboemboli, in elderly, 319

Transesophageal echocardiogram, in aortic
dissection, 359
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Transient ischemic attacks, 284–286

Trauma, and falls, in elderly, 413–432
in elderly, disposition and aftercare

following, 426–427
due to abuse and neglect, 421
due to burns, 420
due to motor vehicle collisions,

419
management in, 421–426
mechanism of injury in, 417–421
mortality associated with, 413
struck by automobiles, 419

Tuberculosis, in elderly, diagnostic testing
in, 333

epidemiology and
pathophysiology of, 332

signs and symptoms of, 332
treatment of, 334
tuberculin skin testing in,

333–334
U

Ultrasound, in aortic dissection, 374

Urinary tract, infection of, in elderly,
436–438

V

Venous thrombosis, in elderly, 319

Vertebral fractures, in elderly, 426

Vertigo, central, 291
in elderly, 291–292
peripheral, 291

W

Warfarin (Coumadin), and trauma in
elderly, 416–417


