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The elderly patient who presents to the emergency depart-
ment (ED) with the complaint of abdominal pain represents one
of the most challenging of all patient encounters. Elderly
patients often present late in their course and have atypical
symptoms. They may have seemingly normal vital signs despite
life-threatening pathology, and the physical examination and
laboratory testing may mislead
the unwary physician into
assuming a benign condition
exists. Consequently, elderly
patients with abdominal pain
frequently are misdiagnosed
during their initial physician
evaluation, which results in sig-
nificantly increased morbidity
and mortality compared to their
younger counterparts. Emer-
gency physicians must have a
sound understanding of these
atypical presentations to assure
prompt diagnosis and treatment,
and therefore, improve the prognosis for these patients. 

This article will review the epidemiology, general presenta-
tion, and evaluation of the elderly patient with acute abdominal
pain. We also will review some of the most common and life-
threatening entities affecting this patient population. While a
comprehensive review of each disease entity is beyond the
scope of this article, we will highlight the key differences and
atypical features with which elderly patients often present to the
ED. Gaining familiarity with these differences will help emer-
gency physicians avert the significant morbidity and mortality
that is associated with delayed or missed diagnoses. 

— The Editor

Introduction 
The ED workup of the elderly patient with abdominal pain

consumes more time and resources, on average, than that of any

other ED patient presentation.1 Although they represent only
15% of ED visits, elderly patients undergo laboratory and radi-
ographic testing at a rate 50% higher than that of younger
patients with the same chief complaint, and their length of stay
is 20% longer.1 Despite frequent lab testing and a longer length
of stay in the ED, however, elderly patients fare significantly

worse than younger patients
with abdominal pain. Elderly
patients have a higher rate of
incorrect diagnosis than
younger patients with abdomi-
nal pain, as well as a higher
mortality rate. Overall, elderly
patients have approximately an
8-14% mortality rate from their
acute cause of abdominal
pain—nine-fold higher than
that of younger patients.2 When
elderly patients with abdominal
pain initially are misdiagnosed
in the ED, they have twice the

mortality rate of patients who are correctly diagnosed, even if
they are admitted to the hospital for observation.2

Elderly patients with abdominal pain also account for a sig-
nificant amount of resource utilization beyond the initial ED
encounter. Approximately one-half of all elderly patients that
present to the ED with abdominal pain are admitted to the hos-
pital, and 30-40% of those patients require surgical treatment.
Of patients who are discharged home from the ED, nearly one-
third return with continued symptoms. In contrast, younger
patients with abdominal pain are admitted one-third as often,
require surgery one-half as often, and “bounce back” to the ED
for re-evaluation only one-half as often as elderly patients.2,3

The number of elderly patients presenting to the ED for eval-
uation is likely to increase as the population ages. Currently, it is
estimated that approximately 12% of the U.S. population is age
65 or older, but this number is expected to grow to 20% by the
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year 2030.3 There is no question that all emergency physicians
will need to be well-versed in evaluating and treating this
growing segment of our society.

Physiologic Changes in the Elderly 
The normal physiologic changes that accompany aging

cause increased difficulty in the evaluation and treatment of
elderly patients and contribute to a worse prognosis. An elderly
patient’s immune system does not respond to infection as effi-
ciently because of declining T-cell function.4 Physical barriers
to infection (e.g., skin and mucous membrane integrity and
strength) also are altered in the elderly, and malnutrition may
further decrease immunocompetence. Elderly patients also may
not respond as early as younger patients to usually painful
intra-abdominal conditions. A 1960 study demonstrated a gen-
eralized decreased perception of pain in the elderly.5 Altered
pain perception has been well-documented and is well-known
in elderly patients with unstable angina and myocardial infarc-

tion,6,7 and more recent studies have now documented
decreased pain perception of intra-abdominal conditions.3,8,9 As
a result, elderly patients often present to the ED later in their
course of illness; this delayed presentation contributes to a
worse prognosis. Care of these patients is further complicated
by memory deficits, which often make obtaining a history diffi-
cult or impossible and also may make it unreliable. Finally, the
large number of comorbidities found in the elderly patient,
combined with extensive medication use (e.g., non-steroidal
anti-inflammatory drugs [NSAIDs], anticholinergics, cardiac
medications, corticosteroids, etc.), may mask or even produce
pathology that further confuses the clinical presentation.

General Evaluation 
The initial evaluation of the elderly patient should be system-

atic and thorough. In the hemodynamically stable patient, a
detailed history of any present illnesses should be obtained. Spe-
cial attention should be paid to the rapidity of onset of the
patient’s pain. Sudden onset of pain should alert the physician to
the possibility of a vascular cause of the pain (e.g., mesenteric
ischemia, ruptured abdominal aortic aneurysm [AAA], myocar-
dial infarction). The patient also should be questioned regarding
any associated lightheadedness, weakness, or near-syncope, as
these symptoms also suggest the presence of a vascular etiology
or rapid gastrointestinal blood loss. The patient’s previous med-
ical history (especially with regard to any previous episodes of
similar pain and any prior workup) and previous surgical history
are important components of the initial history.

A complete medication history always should be obtained.
Patients should be questioned regarding the use of prescription
medications, as well as over-the-counter medications and
herbal supplements. Elderly patients are particularly susceptible
to side effects of medications. Anticholinergic medications,
including antihistamines, phenothiazines, and some antidepres-
sants, may induce abdominal pain through urinary retention or
the production of an ileus. Opiates, especially codeine prepara-
tions, may induce severe constipation and result in abdominal
pain. Many other medications, including NSAIDs, ery-
thromycin, colchicine, and laxatives, also can induce abdomi-
nal pain. Certain medications can alter the initial evaluation
process, as well. Corticosteroids, for example, can blunt the
expected inflammatory response to peritonitis and result in
reduced abdominal tenderness. They also can blunt the expect-
ed febrile response and alter the white blood cell count. Opiates
and NSAIDs, if taken by the patient prior to the medical evalu-
ation, also can reduce abdominal tenderness during the exami-
nation, and NSAIDs and acetaminophen preparations can tem-
porarily decrease or eliminate a patient’s fever.

Close attention should be paid to the vital signs. However,
“normal” vital signs in elderly patients may be misleading.
Elderly patients may be normothermic even in the presence of
severe intra-abdominal infections because they often have a
blunted or delayed febrile response.8,10 In fact, elderly patients
are four times more likely than their younger counterparts to be
hypothermic in response to intra-abdominal pathology.10 The
use of steroids, NSAIDs, or acetaminophen also may blunt the
expected febrile response to serious illness. Other physiologic
responses to illness also may be blunted by the patient’s medica-
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tions. The expected tachycardia normally found in patients with
serious disease may be absent in elderly patients because of the
use of beta-adrenergic blocker or calcium-channel blocker med-
ications. A “normal” blood pressure also may be misleading.
Many elderly patients have chronic isolated systolic hyperten-
sion (ISH). As a result, a systolic blood pressure of 120 mmHg,
while normal in a young patient, may represent significant
hypotension in the elderly patient with ISH who normally main-
tains a systolic blood pressure of 180 mmHg.

A detailed physical examination is important in elderly
patients with abdominal pain. The physician should assess the
patient’s abdomen for any evidence of distension, abnormal
bowel sounds, organomegaly or pulsatile masses, tenderness, and
peritonitis. However, the absence of classic peritoneal findings
does not eliminate the possibility of significant intra-abdominal
disease. Abdominal guarding and rigidity may be absent even in
the presence of peritoneal irritation, and be partially attributable
to the decreased pain perception mentioned previously, and also
attributable to thin abdominal wall musculature in elderly
patients.10,11 Elderly patients more frequently have prior surg-
eries, with resulting intra-abdominal adhesions. These adhesions
may cause localization of tenderness from peritonitis rather than
diffuse tenderness, even in the presence of a perforated viscus.10

The cardiothoracic examination is very important as well.
Lower lobe pneumonias, pulmonary emboli, pericarditis, acute
coronary syndromes, and other cardiac and pulmonary diseases
may cause abdominal pain. The genitourinary examination is
equally important. Inguinal and femoral hernias can cause
bowel obstruction. Acute testicular or ovarian pathology can
cause abdominal pain. Finally, the rectal examination may
reveal important clinical information. Occult or gross blood
may suggest mesenteric ischemia, rapid gastrointestinal bleed-
ing, or the presence of an AAA with an aortoenteric fistula.
Significant prostate tenderness may be the only clue to a diag-
nosis of prostatitis.

It is prudent to obtain an extended database of laboratory
studies, although laboratory values often are normal in elderly
patients despite the presence of surgical disease.2 Plain radi-
ographs of the abdomen have a poor sensitivity and specificity
for detecting most abdominal pathology, and they are indicated
only if there is clinical suspicion of perforation, obstruction, or
bowel ischemia.11,12 Elderly patients often will require extended
work-ups, and as previously noted, require surgery more often
than younger patients. Therefore, surgical consultation should
be obtained early in the ED course of patients with symptoms
and signs indicating a disease that may require surgical atten-
tion.11 (See Table 1.) 

For patients who are hemodynamically unstable, attention to
the basic ABCs (airway, breathing, circulation) of resuscitation is

vital. High-flow oxygen should be administered and the airway
secured. Large-bore intravenous access should be obtained, and
the patient should be placed on a cardiac monitor. Blood should
be typed and crossmatched. The most immediately life-threaten-
ing conditions should be considered first. In the patient with
abdominal pain, these conditions include mesenteric ischemia,
ruptured AAA, perforated viscus, and myocardial infarction. A
focused physical examination should be performed; physicians
should pay special attention to the heart, lungs, abdominal aorta,
and peripheral pulses.11 An electrocardiogram and upright chest
radiograph should be rapidly obtained as well. A general surgeon
should be consulted emergently for these patients, even when the
initial diagnosis is unclear.

Specific Entities 
The list of specific conditions that cause abdominal pain in

the elderly is quite extensive (see Table 2) and involves not
only intra-abdominal pathology but also pathology from many
other organ systems. The following section reviews some of
the most common and clinically important causes of abdomi-
nal pain in elderly patients, with emphasis on potential pitfalls
in the evaluation process. 

Bowel Obstruction. Bowel obstruction includes both small
bowel obstruction (SBO) and large bowel obstruction (LBO).
The causes are different depending on the site of the obstruc-
tion. SBOs usually are the result of post-surgical adhesions or
hernias. Carcinomas cause SBOs less often.13,14 Gallstone ileus
also may lead to SBO, and is reported to be the cause of SBO
in 20% of elderly women.15,16 In contrast, LBO in the elderly
is predominantly due to colon cancer. Volvulus (sigmoid or
cecal) and diverticulitis are other frequent causes of LBOs.

SBO (see Figures 1A and B) presents with symptoms that
are similar to those seen in younger patients: Abdominal pain,
vomiting, and abdominal distention. These symptoms usually
are present to some extent, and a history of previous abdomi-
nal surgery is more likely to be obtained in the elderly patient.
However, early in the course, symptoms often are very non-
specific and the physical exam may not be helpful at all. This
may account, in part, for the high rate of misdiagnosis of SBO.
In one older, but oft-quoted study of 1000 consecutive cases of
abdominal pain, it was the second most common abdominal

Table 1. Signs and Symptoms 
Indicating Possible Surgical Disease11

• Pain duration > 6 hours and < 48 hours 
• Sudden onset of pain
• Pain aggravated by movement (suggests peritoneal irritation)
• Pain preceding vomiting
• Maximal abdominal tenderness in right upper quadrant or 

right lower quadrant 

Table 2. Common Causes of Abdominal Pain
in the Elderly

• Cholecystitis 
• Bowel obstruction 

(small or large bowel)
• Diverticular disease
• Peptic or duodenal ulcer 
• Gastritis 
• Abdominal pain of unclear 

etiology
• Pancreatitis
• Cholelithiasis
• Hepatitis
• Cholangitis
• Malignancy
• Appendicitis

Vascular disease (mesen-
teric ischemia or aortic 
aneurysm)

• Gastroesophageal reflux 
disease

• Constipation
• Pseudo-obstruction 

(Ogilvie’s syndrome)
• Gastrointestinal ileus 
• Gastroenteritis
• Extra-abdominal causes 

(cardiac, pulmonary, 
endocrine, genitourinary)

• Medications
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surgical condition (following appendicitis) to be discharged
home inappropriately from the ED.2 Delays in diagnosis and
misdiagnosis contribute to a high mortality rate (14-35%) in
elderly patients with SBO.11,14

LBO in the elderly is predominantly due to carcinoma. The
presentation may reflect the insidious nature of the underlying
disease. Patients often complain of poorly localized abdominal
pain, with abdominal distention progressing over several
days.17 The classic description of LBO is that of a patient with
abdominal pain that is associated with severe constipation or
obstipation and persistent vomiting. However, 19% of elderly
patients with LBO actually will complain of diarrhea, only one-
half of all patients will report vomiting, and only one-half will
report severe constipation or obstipation.17 The absence of
vomiting and obstipation and the presence of diarrhea may con-
tribute to initial misdiagnosis, resulting in delays in proper
diagnosis and an increased incidence of perforation, bowel
infarction, and/or sepsis with a worse outcome. In fact, the

mortality for elderly patients with LBO averages
40%.17 All patients with evidence of obstruction
should be carefully questioned for symptoms of
weight loss, change in bowel habits, rectal bleed-
ing, and fatigue, as these may suggest the diagno-
sis of colorectal cancer.18,19

LBO that occurs as a consequence of volvulus
(15% of cases) presents somewhat differently
depending on the site of the affected segment of
colon. Sigmoid volvulus (see Figure 2) is far more
common than cecal volvulus, and accounts for
almost 80% of cases.20 The onset of pain is more
gradual in patients with sigmoid volvulus. Nausea
and vomiting are found in only one-third of
patients and constipation in one-half to three-
fourths of patients.11,21 Abdominal distention com-
monly is found during the physical examination.
The presentation of cecal volvulus contrasts this,
in which the course is typically that of acute onset

of severe abdominal pain associated with nausea and vomit-
ing.22 Treatment of volvulus depends on the type; most cases of
sigmoid volvulus can be successfully treated non-operatively
with rectal decompression using a sigmoidoscope, whereas vir-
tually all cases of cecal volvulus require surgical intervention.3

Colonic volvulus may be associated with compromised blood
supply to the involved segment of bowel. Delays in proper diag-
nosis and treatment can result in bowel infarction.

Biliary Tract Disease. Biliary tract disease remains the
leading indication for intra-abdominal surgery in the elderly
patient.23,24 Mortality from acute cholecystitis is 10-14% in
this group of patients, and mortality from emergent cholecys-
tectomy is almost four-fold higher than when the same proce-
dure is performed electively.25-27

Elderly patients with acute cholecystitis (see Figure 3) usually
will have right upper quadrant pain or epigastric pain and local-
ized tenderness over the gallbladder. However, other signs and
symptoms usually found in younger patients may be delayed or

Figure 2. Large Bowel Obstruction 
Due to Sigmoid Volvulus

Figures 1A and B. Small Bowel Obstruction

Figure 3. Acute Cholecystitis on Ultrasound

Ultrasound demonstrates markedly enlarged gallbladder with
thickening of the gallbladder wall.

A B
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absent. For instance, more than one-half of elderly patients with
acute cholecystitis have no nausea or vomiting, and more than
one-half may be afebrile.28 Even in the presence of gallbladder
empyema, perforation, or gangrene, more than one-third of
patients may be afebrile.25 Laboratory studies in elderly patients
with acute cholecystitis are often unreliable as well. More than
30% of elderly patients have a normal white blood cell count,25,28

and a significant number also have normal liver function tests
and normal alkaline phosphatase levels.28 The elderly have a
higher prevalence of complications of acute cholecystitis as well,
such as emphysematous cholecystitis, gallbladder gangrene, and
gallbladder perforation. In these patients, hypotension and septic
shock may be the initial presentation of biliary disease. Once the
diagnosis is made, it must be treated rapidly. Broad-spectrum
antibiotics should be initiated in the ED, and prompt surgical
consultation should be obtained, as delayed surgical treatment is
associated with an increased morbidity and mortality.29

Choledocholithiasis also is more common in elderly patients,
which in turn increases the prevalence of ascending cholangitis
in this age group.30 Fever, jaundice, and right upper quadrant
pain (Charcot’s triad) are the classic findings, and these patients
rapidly progress to septic shock and death if not treated rapidly.
Acute suppurative cholangitis is an entity rarely found in
patients before the seventh decade of life that is caused by gall-
bladder obstruction (either by stone, stricture, or malignancy),
with subsequent development of frank pus behind the obstruc-
tion.31 Prompt decompression is imperative. Disseminated
intravascular coagulopathy (DIC) occurs frequently in the set-
ting of either ascending cholangitis or acute, suppurative cholan-
gitis; therefore, coagulation studies should be closely monitored
in these conditions.3

Pancreatitis. While pancreatitis may occur at any age, there
is a 200-fold increase in the incidence of acute pancreatitis after
the age of 65.32 It is, in fact, the most common non-surgical
abdominal condition requiring admission to the hospital in this
age group.33,34 Various predisposing factors leading to acute
pancreatitis in the elderly population have been postulated.3 (See
Table 3.) Signs and symptoms of pancreatitis may range from
the classic penetrating, mid-epigastric pain associated with low-
grade fever, vomiting, and dehydration, to a dynamic, hyperme-
tabolic state resembling the sepsis syndrome or systemic inflam-
matory response syndrome.33 Ten percent of patients will pre-
sent without abdominal pain or vomiting but merely with unex-
plained hypotension and altered mental status.3 As with most

other abdominal processes, the mortality rate for acute pancre-
atitis in elderly patients is much higher than that found in
younger patients, with rates approaching 40% in those age 70
and older.34

Peptic Ulcer Disease. Asymptomatic peptic ulcer disease is
well documented in the elderly population. Studies have demon-
strated that 35% of patients older than age 60 with endoscopical-
ly proven peptic ulcer disease report no pain, compared to only
8% of those younger than age 60.8,35 Often, the diagnosis is not
made until a life-threatening complication of the ulcer occurs. In
fact, 50% of elderly patients will present with an acute abdomen
as their first manifestation of peptic ulcer disease, which is fre-
quently due to a perforation.3 Hemorrhage also is a common
complication of peptic ulcer disease. Other complications include
penetration into an adjacent viscus and gastric outlet obstruction.

Patients with perforation from peptic ulcer disease may pre-
sent very atypically. In one study, fewer than one-half of
patients older than age 70 reported the classic sudden onset of
abdominal pain.24 Most patients are afebrile. Abdominal ten-

Table 3. Common Predisposing Factors 
to Acute Pancreatitis in the Elderly3

• Alcoholism
• Biliary disease
• Penetrating ulcer
• Infection: Viral, Escherichia coli, Staphylococcus, 

Pseudomonas, Klebsiella
• Hypertriglyceridemia
• Drug reactions: Thiazides, furosemide, NSAIDs, cortico-

steroids, etc.
• Hypercalcemia
• Carbon monoxide exposure
• Hypothermia

Figures 4A and B. Pneumoperitoneum 
Due to Perforated Peptic Ulcer

A

B
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derness may not be localized to the epigastrium; it may be
generalized or absent. One large study reported that epigastric
rigidity is absent in nearly 80% of patients with perforated
ulcers.24 Importantly, while the demonstration of free
intraperitoneal air on plain radiograph may aid in diagnosis
(see Figures 4A and 4B), up to 40% of elderly patients with
perforated ulcers will not demonstrate this finding.10,11

As noted previously, hemorrhage is a frequent complication
of peptic ulcer disease. Elderly patients are more likely to
hemorrhage from their ulcers than younger patients. The use
of NSAIDs or corticosteroids increases the risk of bleeding.
Ten to 20 percent of patients who develop hemorrhage will
have no preceding symptoms of an ulcer.36 When elderly
patients bleed from ulcer disease, they are more likely to
require surgery to control the bleeding, more likely to rebleed,
and more likely to require blood transfusions than younger
patients.37 Early signs of bleeding may be masked or absent in
the elderly because of an altered physiologic response to stress
or medication effects (e.g., beta-adrenergic blocker or calcium-

channel blocker medications blunting the tachycardia of acute
blood loss).

Diverticular Disease. Diverticular disease is present in
only 5% of the general population, but it increases in incidence
with advancing age: it is present in 50% of Americans older
than age 60 and its incidence increases thereafter.3,38 Divertic-
ular disease can be complicated by diverticulosis, which may
manifest as painless lower gastrointestinal bleeding, and diver-
ticulitis, which may be associated with bowel obstruction or
ileus, abscess formation, perforation, and sepsis.

Diverticulosis is the most frequent cause of massive lower
gastrointestinal bleeding in the elderly population.38 Approxi-
mately 15% of patients with diverticular disease will have at
least one episode of significant hemorrhage. The bleeding is
usually painless and typically resolves spontaneously. Howev-
er, 25% of patients will have recurrent episodes of bleeding,
and some of these patients can develop shock.39 Diverticulosis
should be a diagnostic consideration in any patient with pain-
less rectal bleeding.

Diverticulitis eventually develops in 30% of patients with
diverticular disease.40 The classic presentation is that of left
lower quadrant pain with nausea, mild abdominal distention and
a tender, left lower quadrant mass, low-grade fever, and leuko-
cytosis. However, many of the expected examination findings
are sometimes absent, and leukocytosis is absent in one-half of
patients. Diverticulitis is misdiagnosed in 50% of cases.25,41

Inflammation in close proximity to the urinary bladder or ureter
can induce pyuria or hematuria, mistakenly leading to the diag-
nosis of urinary tract infection or renal colic. In women with
diverticulitis, when a mass is palpated it is often misdiagnosed
as a pelvic mass of gynecologic origin.3,11,42 When diverticulitis
occurs on the right side of the abdomen, it often is misdiagnosed
as appendicitis. Liberal use of computerized tomography (CT)
in elderly patients with lower abdominal pain or tenderness can
help distinguish among these various entities.

Appendicitis. Once thought to be a disease only of young
patients, appendicitis is now also recognized to occur frequent-
ly in the elderly population. Appendicitis is the third most com-
mon abdominal surgical emergency in the elderly, accounting
for 5-7% of all abdominal emergencies in this population.16,43,44

However, it is commonly associated with delays in diagnosis or
misdiagnosis. In one report, nearly one-fourth of all elderly
patients with documented appendicitis were initially evaluated
in an ED and subsequently discharged home.45 A 1990 study of
elderly patients with surgically proven appendicitis showed that
only one-half of patients were thought to have appendicitis at
the time of admission, and in only 70% was the diagnosis even
a consideration at the time of surgery. In the same study, 72%
had perforated by the time of surgery.47 Delays and missed
diagnoses are associated with a higher rate of complications
from appendicitis, including abscess formation, gangrene, and
perforation, and these complications are associated with a high-
er mortality rate. In part because of the frequency with which
these patients are misdiagnosed and develop complications,
elderly patients account for 50% of all mortalities from acute
appendicitis.47-49

The large number of delayed and missed diagnoses of appen-
dicitis is the result of various factors. The elderly often present

Figures 5A and B. CT Scan Demonstrating
Acute Appendicitis 

A. An enlarged appendix in transverse section (see arrow) that is
not filling with contrast. Extensive infiltration of the adjacent fat is
present, consistent with active inflammation. 
B. The markedly enlarged, non-contrast-filled appendix (see
arrow) in longitudinal section, extending to the cecum.

A

B
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to the ED in a delayed fashion, which often is due to poor access
to care, communication problems, dislike of hospitals, or a
belief that pain is a part of aging.47-49 Up to 20% will present
after three days of symptoms, and as many as 5-10% will pre-
sent after one week of symptoms.10,11,47-50 Elderly patients may
mistakenly attribute their symptoms to a more benign diagnosis
(e.g., constipation) and attempt home remedies (e.g., enemas)
before presenting to the ED, further delaying prompt diagnosis
and treatment.

A second factor in the high rate of delayed and missed
diagnoses relates to the atypical symptoms and signs with
which patients present. Only one-third of elderly patients have
the “classic” presentation of acute appendicitis: Pain migrating
to the right lower quadrant, nausea, vomiting, anorexia, and
low-grade fever.47 Furthermore, the elderly patient’s descrip-
tion of the pain is often vague and poorly localized.11,47,49

Although tenderness in the right lower quadrant is found in
most patients with appendicitis, it is absent in as many as 20%
of patients.11 Up to 50% of patients are afebrile, and the classic
peritoneal signs (rebound and involuntary guarding) are seen
in fewer than one-half of patients in some studies, despite the
very high prevalence of perforations in this population.10,11,47,50

Potentially misleading laboratory data compose the third fac-
tor that leads to increased delays and misdiagnoses. Studies
have demonstrated a normal white blood cell count in 20-45%
of elderly patients with appendicitis.47,49,50 Laboratory values
may, in fact, falsely suggest alternative diagnoses and contribute
to delays in proper diagnosis. For instance, 17% of elderly
patients have hyperbilirubinemia, suggesting a biliary cause of
the patient’s abdominal pain. An additional 19-40% have an
abnormal urinalysis with pyuria and/or microscopic hematuria,
which suggests a genitourinary process.11,47,51 Plain radiographs
may be misleading as well. Up to 25% of radiographs demon-
strate a pattern consistent with an ileus or SBO, or demonstrate
incidental nephrolithiasis or cholelithiasis.46,47 These radiologic
findings may lead to inappropriate non-operative management
and observation rather than prompt surgical treatment. This
delay is associated with an increased risk of appendiceal gan-
grene or perforation.

Delays in diagnosis significantly increase the risk of compli-
cations and mortality. Overall, mortality in this age group from
acute appendicitis is approximately 8%, but increases to 20-30%
after perforation has occurred.46,47,49 These statistics should
encourage the ED physician to maintain a high index of suspi-
cion in any elderly patient with abdominal pain who still pos-
sesses an appendix. The liberal use of abdominal CT (see Fig-
ures 5A and B) to aid in diagnosis is warranted and has been
shown to be significantly more cost-effective than plain abdomi-
nal radiography.52 Urgent surgical consultation should be
obtained in suspicious cases, as numerous recent studies have

demonstrated considerable decreases in morbidity and mortality
when rapid diagnostic laparotomy is pursued rather than a
course of watchful waiting.53-55

Mesenteric Ischemia. Mesenteric ischemia is one of the
most challenging of all diagnoses because there are usually
minimal, if any, early objective examination findings.56

Despite increased physician awareness of this condition,
improved understanding of its pathophysiology, and refined
imaging studies during the past 10 years, mortality has
remained in the range of 70-90%.57 Any delay in diagnosis
and treatment is associated with a worse prognosis. Therefore,
any chances for a good outcome are dependent on early con-
sideration and aggressive workup of this diagnosis.

Mesenteric ischemia comprises four distinct entities. (See
Table 4.) Superior mesenteric artery (SMA) embolus repre-
sents the most common cause, and accounts for one-half of all
cases of mesenteric ischemia.58 Emboli usually occur in
patients with underlying cardiac disease, dysrhythmias such as
atrial fibrillation, or ventricular thrombi in post-myocardial
infarction patients.59,60 SMA thrombosis causes approximately
15% of cases and usually is found in patients with chronic vas-
cular disease and long-standing atherosclerosis.61 Non-occlu-
sive mesenteric ischemia (NOMI) is found in patients with
low-flow states such as congestive heart failure, sepsis, or
severe dehydration, and has been reported to cause nearly one-
fifth of all cases of mesenteric ischemia.62 Numerous medica-
tions also have been associated with NOMI.63,64 (See Table 5.)
Lastly, mesenteric venous thrombosis (MVT) accounts for the
remaining 15% and is found in patients with hypercoagulable
states, malignancies, sepsis, and liver disease.65

The triad of abdominal pain, gut emptying, and underlying
cardiac disease often is used to describe mesenteric ischemia.66

Classically, the pain is severe and described as being of sud-
den onset and out of proportion to physical findings. Patients
may present writhing, unable to localize the pain. Associated
nausea and anorexia is present in 80% of cases, and some form
of gut emptying (either vomiting or diarrhea) is present in
more than one-half of the cases.67 Abdominal palpation fre-
quently reveals minimal reproducible tenderness until after
infarction and peritonitis have developed. Occult or gross
blood on the rectal examination frequently is absent until late
in the course of the disease as well.60 Unfortunately, the pres-
ence of non-specific gastrointestinal symptoms (e.g., nausea,
vomiting, anorexia, diarrhea) and a non-diagnostic abdominal
examination may result in an initial misdiagnosis of gastroen-
teritis and lead to catastrophic delays in arriving at the proper
diagnosis. Further complicating diagnostic efforts, not all
cases of mesenteric ischemia are associated with the classic
sudden onset of abdominal pain. SMA thrombosis, NOMI, and

Table 4. Etiologies of Mesenteric Ischemia58

ETIOLOGY PERCENTAGE OF CASES

Superior mesenteric artery embolus 50%
Superior mesenteric artery thrombosis 15%
Non-occlusive mesenteric ischemia (NOMI) 20%
Mesenteric venous thrombosis (MVT) 15%

Table 5. Medications Associated 
with Non-Occlusive Mesenteric Ischemia63,64

• Amitryptiline
• Dextroamphetamine
• Pitressin
• Cocaine
• Ergot alkaloids
• Propranolol

• Digitalis
• Estrogen/oral contraceptives
• Vasopressors
• Diuretics
• Methamphetamine
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MVT all are often associated with a more gradual onset of
symptoms. In fact, pain associated with SMA thrombosis is
quite different and is described as postprandial (“intestinal
angina”), associated with chronic weight loss and gastrointesti-
nal symptoms that progress over the course of months.68

Laboratory values may help raise the clinical suspicion for
this diagnosis. Though a normal white blood cell count cannot
exclude the diagnosis, a markedly elevated count should height-
en the physician’s concern for this disease. In one study, for
example, 90% of patients with confirmed mesenteric ischemia
had white blood cell counts of greater than 15,050/mL, and
many patients had counts of greater than 20,000/mL.69 Similar-
ly, 90% of patients with mesenteric ischemia have elevated
serum lactate levels, and this elevation correlates with the extent
of ischemia noted at surgery.70,71 Although not specific, the sen-
sitivity of serum lactate in the diagnosis of mesenteric ischemia
makes it the best measurable laboratory indicator of mesenteric
ischemia currently available.63,71 Other reported laboratory find-
ings of mesenteric ischemia include metabolic acidosis, hyper-
phosphatemia, hyperamylasemia, and elevated creatinine phos-
phokinase levels, although none are considered to be sensitive
or specific for this disorder.72 Plain radiographs may sometimes
demonstrate air within the bowel wall, thickening of the bowel
wall, or air within the portal system.73,74 However, it should be
noted that all of these laboratory and radiographic abnormalities
occur late in the disease course, and often after bowel infarction
has already occurred.66,67

For patients in whom mesenteric ischemia is suspected,
rapid evaluation is guided by clinical suspicion. Those patients
with a high likelihood (based on history, risk factors, and
physical examination) of ischemia should have emergent
mesenteric angiography performed in conjunction with imme-
diate surgical consultation. Angiography can demonstrate reli-
ably the presence or absence of an obstructive lesion and also
distinguish between the four main etiologies of mesenteric

ischemia. In addition, angiography demonstrates the extent of
ischemia as well as collateral circulation and is therefore help-
ful in surgical planning. Angiography also can be used thera-
peutically; in selected cases, a potent local vasodilator (e.g.,
papaverine) can be infused with some benefit.3 For patients
judged to have a low probability of this diagnosis, some
authors have advocated the use of CT. CT has been demon-
strated in a recent study to be 83% sensitive and 93% specific
for diagnosing mesenteric ischemia secondary to bowel
obstruction.74 Typical findings include bowel wall thickening,
pneumatosis (air within the bowel wall), blurring of mesen-
teric fat, and visualization of the actual arterial or venous
embolus/thrombosis. (See Figure 6.) Often, however, these CT
findings will not be seen until late in the disease course.
Another study found that detection of one of these signs by CT
scan was only 64% sensitive.73 However, given its general
availability, good reliability, and these accepted diagnostic
findings, CT scan is an ideal initial test for stable patients with
a low to moderate clinical suspicion for suspected mesenteric
ischemia.65 Additionally, CT scanning also may be useful to
evaluate for alternative diagnoses.73,74

It is clear that the key prognostic factor is time between
symptom onset and intervention. Survival has been shown to
be increased when this interval is 12 hours or less.75 One study
reported that when diagnostic angiography was performed
prior to the onset of peritonitis, the mortality was reduced from
greater than 70% to 10%.57 These findings highlight the
importance of early consideration and aggressive workup of
this diagnosis in order to insure the best possible outcome
from this deadly disease.

Ruptured Abdominal Aortic Aneurysm
Ruptured AAA is the 13th leading cause of death in the

United States, accounting for 10,000-15,000 deaths annually.76

That as many as 30% of cases initially are misdiagnosed caus-
es concern.77,78 Any delay or missed diagnosis is associated
with a tremendous increase in the risk of mortality. Even when
a prompt diagnosis is made and the patient is immediately
taken to surgery, the prognosis is still grim. A 1991 study
demonstrated a mortality rate of 70% in cases of ruptured
AAA despite an average ED time of only 12 minutes prior to
surgery.79 It should be noted that many of these cases were
associated with initial hemodynamic instability, a poor prog-
nostic sign from the outset. In ED practice, however, many
patients with a ruptured AAA will present with a (temporarily)
stable blood pressure. These are the patients that afford the
emergency physician an opportunity to make a difference and
save lives. Unfortunately, these also are the patients in whom a
proper diagnosis may be delayed or missed by the unwary
physician.

The diagnosis of a ruptured AAA is relatively simple when
the patient presents with the classic triad of hypotension,
abdominal pain, and a pulsatile abdominal mass. However,
this classic presentation is found in only 30-50% of cases.80,81

Hypotension is absent in 65% of patients, presumably because
of tamponade of the bleeding in the left retroperitoneal
space.82 This tamponade delays exsanguination and gives the
emergency physician an opportunity to prevent an otherwise

Figure 6. CT Scan Demonstrating 
Mesenteric Infarction

There is extensive air present within thickened loops of bowel
wall. 
(Photo reprinted courtesy of Dr. Barry Daly, Department of Radi-
ology, University of Maryland Medical Center, Baltimore, MD.)
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certain death. As many as 20-30% of patients have no abdomi-
nal pain at all and may instead have back pain. Approximately
25% of patients have no palpable abdominal mass even with
aneurysms that are greater than 5 centimeters in diameter.83

Misdiagnosis of ruptured AAA is quite common, especially
when the elderly patient presents with non-specific abdominal,
back, or flank pain. Radiation of the pain toward the groin, in
combination with microscopic hematuria from compression of
the ureter, often leads to the misdiagnosis of renal colic. Renal
colic is, in fact, the most common misdiagnosis in ruptured
AAA cases.77,78 Flank pain or back pain also occasionally is
misdiagnosed as musculoskeletal strain. Left lower quadrant
pain from the AAA frequently is misdiagnosed as diverticulitis.
Patients present with syncope in 15-20% of cases, and these
patients often are misdiagnosed as having a cardiac dysrhyth-
mia or acute coronary syndrome.78 Erosion into the gastroin-
testinal tract may lead to upper or lower gastrointestinal (GI)
bleeds. This entity, an “aortoenteric fistula,” usually occurs in
patients who have previously had an AAA repair performed
and should be considered immediately in any patient presenting

with a GI bleed who has a history of such a repair. Any delay in
diagnosis (e.g., mistakenly diagnosing these patients with
diverticulosis) and treatment further increases the 50% mortali-
ty found with this presentation.78 Another common mistake is
to inappropriately attribute hypotension in an elderly patient
with abdominal pain to sepsis rather than to a ruptured
AAA.76,77

On physical examination, the patient should be rapidly
assessed for the presence of abdominal mass, abdominal bruit,
signs of peripheral embolization (“blue toe syndrome”), and
signs of gastrointestinal bleeding. Femoral pulses should be
assessed as well. However, because the physical examination
can be unreliable, risk stratification should be performed based
on history and examination of risk factors.84

The work-up of a patient with a suspected ruptured AAA is
determined by the stability of the patient. Unstable patients
with abdominal pain and diagnostic physical findings (e.g.,
pulsatile abdominal mass) or with a previous diagnosis of an
AAA should be immediately taken to the operating room, as
their mortality with any delays exceeds 70%.79 For patients
who are hemodynamically stable and in whom the diagnosis is
still in question, CT generally is recommended.85 CT is the
most sensitive imaging study for detecting both the presence
of an aneurysm and the presence of rupture.86 However, in
patients who are considered at high risk for decompensation if
they leave the ED, or for those in whom active resuscitation is
underway, bedside ultrasound is the modality of choice.86 (See
Figures 7A and B.) Ultrasound is fast, easy to use, can be done
at the bedside simultaneous with ongoing resuscitative efforts,
and has outstanding sensitivity for detection of an AAA even
in the hands of relatively inexperienced personnel.87,88

Although ultrasound has poor sensitivity for detection of
aneurysm rupture, merely documenting the presence of the
aneurysm in a symptomatic patient usually is sufficient to jus-
tify emergent operative intervention. Surgical consultation
should be obtained rapidly in the ED for all patients when the
diagnosis of ruptured AAA is strongly considered.

Non-Abdominal Causes of Abdominal Pain
Numerous extra-abdominal entities can present with isolat-

ed abdominal pain in elderly patients. Perhaps the most impor-
tant extra-abdominal cause of abdominal pain is the acute
myocardial infarction (AMI). Elderly patients with AMI often
do not have chest pain. For example, one study found that
33% of women older than age 65 exhibit abdominal pain as
the main presentation of their AMI.89 Other cardiac causes of
abdominal pain can include congestive heart failure with
hepatic congestion, pericarditis, and endocarditis.

Acute pulmonary conditions, such as pneumonia, pul-
monary embolism, pneumothorax, effusions, or empyema, all
may produce abdominal pain as well. Endocrine conditions
that may result in non-specific abdominal pain include acute
adrenal crisis, hypercalcemia, and diabetic ketoacidosis. Geni-
tourinary and gynecologic causes of abdominal pain include
renal colic, urinary tract infection, pyelonephritis, testicular or
ovarian torsion, hernias, epididymitis, ovarian masses, and
uterine masses. A genital examination in men and pelvic
examination in women should be performed with these entities

Figures 7A and B. Ultrasound of an 
Abdominal Aortic Aneurysm

Abdominal aortic aneurysm demonstrated in cross section (see
A) and sagital section (see B).

A

B
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in mind. Other causes, such as herpes zoster, acute porphyria,
and medication effects, should be considered as well.

Disposition 
The ED workup and final diagnosis should guide the man-

agement and proper disposition of elderly patients with
abdominal pain. Emergency physicians treating this high-risk
group of patients should be liberal in obtaining ultrasound
and/or CT imaging because of their high sensitivity for detec-
tion of most serious types of intra-abdominal pathology. Surgi-
cal consultation should be obtained emergently or urgently in
all but the most benign presentations. Realizing that some seri-
ous diseases initially may present in a benign fashion, emer-
gency physicians also should be cognizant of the importance
of serial examinations over the course of the patient’s ED stay.
Often, the disease process presents in a vague manner but then
“declares itself” over the course of several hours. These
patients are ideal candidates for admission to an ED observa-
tion unit. This certainly is not a group of patients in whom
rapid ED discharge is the goal.

Even when the full ED workup has been non-diagnostic
(“abdominal pain of unclear etiology”) and the surgical con-
sultant has declined admitting the patient, the emergency
physician should still recognize that some serious diagnoses
may not become clinically obvious in the ensuing hours to
days. With this in mind, the physician has several options. The
patient may benefit from admission to an ED observation unit
or to the primary care physician’s service for close monitoring
and continued serial examinations. Alternatively, the patient
may be discharged with instructions for outpatient follow-up,
if the patient has the means to return immediately should prob-
lems arise, is subjectively and objectively showing signs of
improvement and tolerating oral liquids, and has a benign
abdominal examination at discharge. Patients should be dis-
charged with specific follow-up instructions and arrangements
(either with the primary care physician, the consulting sur-
geon, or in the ED). These patients also should be instructed to
return to the ED immediately if fevers, worsening or localizing

abdominal pain, lightheadedness, vomiting, or new problems
develop.11 Patients also should be in the company of a reliable
caretaker. Finally, patients with abdominal pain of unclear eti-
ology should never be labeled with a benign diagnosis (e.g.,
gastroenteritis). Explaining to the patient the uncertainty of the
diagnosis helps convey to them the need for further re-evalua-
tion as part of the ongoing diagnostic process.

Summary 
The elderly patient with abdominal pain often harbors seri-

ous intra-abdominal or extra-abdominal disease. Delays or
missed diagnoses of serious diseases are common in the
elderly population for various reasons. Elderly patients often
present to the ED in a delayed fashion and with atypical pre-
sentations of their diseases. The classic historical features of
the disease that physicians expect to find often are absent.
Elderly patients often, instead, present with non-specific
symptoms. The physical examination may initially appear
benign, even in the presence of peritonitis or vascular cata-
strophes. Laboratory studies can be deceiving as well: They
may appear normal in the presence of significant disease, or
they can falsely suggest an alternative diagnosis. Plain
abdominal radiographs may be helpful if they demonstrate an
obvious bowel obstruction pattern or free air under the
diaphragm, but they, too, can frequently be non-diagnostic or
falsely suggest an alternative diagnosis. CT has excellent sen-
sitivity for defining the most serious intra-abdominal condi-
tions. However, CT can be unreliable for detecting evidence
of early mesenteric ischemia, and its use is inappropriate and
dangerous in the unstable patient with a ruptured AAA. Bed-
side ultrasound, however, has good utility in the diagnosis of
biliary disease and AAA.

The elderly patient with abdominal pain deserves an
aggressive, rapid workup for both intra-abdominal and extra-
abdominal conditions. Most patients will require ED surgical
consultation. Serial abdominal examinations and even admis-
sion may be helpful for patients with a non-diagnostic
workup. In the patient with abdominal pain of unclear etiolo-
gy, discharge home can be considered, but only in the most
benign of patients with clear discharge instructions and clear
plans for early follow-up. Table 6 lists pearls that will help
minimize morbidity and mortality in this high-risk patient
population.
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Physician CME Questions 

47. Large bowel obstruction is most commonly the result of:
A. volvulus.
B. diverticular disease.

C. malignancy.
D. inguinal hernia.
E. intra-abdominal adhesions.

48. The most common abdominal surgical emergency in the elderly
population is:
A. small bowel obstruction.
B. acute cholecystitis.
C. appendicitis.
D. ruptured AAA.
E. mesenteric ischemia.

49. The most common, non-surgical abdominal condition requiring hos-
pital admission in the elderly population is:
A. renal colic.
B. peptic ulcer disease.
C. pancreatitis.
D. diverticulitis.
E. appendicitis.

50. All of the following are suggestive of mesenteric ischemia on CT
scan except:
A. blurring of mesenteric fat. 
B. intestinal pneumatosis.
C. pericholecystic fluid.
D. arterial or venous thrombi.
E. bowel wall thickening.

51. All of the following drugs have been associated with mesenteric
ischemia except:
A. propranolol.
B. digitalis.
C. amitryptiline.
D. lisinopril.
E. cocaine.

52. Ruptured AAA is most commonly misdiagnosed as:
A. renal colic.
B. peptic ulcer disease.
C. musculoskeletal strain.
D. testicular torsion.
E. diverticulitis.

53. Severe abdominal pain in the presence of a relatively non-tender
abdomen should prompt consideration of:
A. mesenteric ischemia.
B. cholecystitis.
C. appendicitis.
D. bowel obstruction.
E. ruptured AAA.

54. Extra-abdominal causes of abdominal pain include:
A. myocardial infarction.
B. diabetic ketoacidosis.
C. pulmonary embolus.
D. pneumonia.
E. All of the above


