
The first part of this series discussed abdominal pain in
pediatric patients. This second and final part will cover abdom-
inal pain in elderly, immunocompromised, and pregnant
patients.

—The Editor

The Older Patient
Those 65 years of age and

older constitute the fastest-
growing segment of the popu-
lation, and currently comprise
about 12% of the U.S. popula-
tion.1 This means that abdomi-
nal pain in the elderly will be a
commonplace occurrence in
EDs. (See Table 1 for common
causes of abdominal pain.) In
the elderly, the history may be
more difficult to obtain due to
the higher frequency of prob-
lems with communication,
such as hearing impairment,
dementia, and stroke.1 The symptoms in this age group are less
specific and often atypical—they tend to present with less pain,
less systemic symptoms such as fever, and have fewer laborato-
ry abnormalities such as leukocytosis.1,2 They also tend not to

develop signs of peritonitis, namely involuntary guarding and
rebound.2

The distribution of diagnoses here differs from other seg-
ments of the population, and
the disease often is more com-
plicated due to co-morbid con-
ditions.1,2 Furthermore, there
often is a delay in presentation
due to lack of transportation or
fear of institutionalization.2

This leads to complicated dis-
ease upon presentation. 

Van Geloven and colleagues
studied 180 elderly patients
presenting to the ED with
abdominal pain. They constitut-
ed 5% of those with abdominal
pain in the ED. However, these
patients had an 86% admission
rate; 27% of these required sur-
gery, and the mortality rate was
17%.3 Although this is a Euro-

pean study, where the utilization of ancillary diagnostic tests
such as computed tomography (CT) scan was low (11%), it high-
lights some of the challenges of diagnosing and managing
abdominal pain in the elderly. A recent U.S. study documented a
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rate of surgery of 22.1% in those 65 years of age and older. The
authors found that the presence of hypotension, abnormal
abdominal radiographs, leukocytosis, abnormal bowel sounds,
and advanced age correlated with an adverse outcome in those 65
and older.4

Bowel Obstruction. Bowel obstruction is a common cause of
abdominal pain in the elderly and is the second most common
cause for a surgical intervention in this age group.5

Large and Small Bowel Obstruction. Neoplasms are the most
common cause of large bowel obstruction (LBO), followed by
diverticulitis and volvulus. LBO symptoms typically develop over
days. The patients present with abdominal distention, colicky

abdominal pain, and obstipation. Vomiting may be absent. The
diagnosis of LBO usually is confirmed by an acute abdominal
series showing a distended colon with the typical haustral pattern
(not crossing the full width of the bowel) and air-fluid levels with
more than 20 mm of height difference when measured in the
same bowel loop in cases of a mechanical obstruction.6

Adhesions are the most common cause of small bowel
obstruction (SBO), followed by hernias and neoplasms.2,7 The
patients complain of colicky intermittent abdominal pain. Six
clinical variables have a high sensitivity and positive predictive
value for the diagnosis of SBO: previous abdominal surgery, his-
tory of constipation, age older than 50 years, vomiting, abdominal
distention, and increased bowel sounds (“tinkles and rushes”).8

The diagnosis can be confirmed with an acute abdominal
series showing distended bowel loops that are centrally located
and show bands that traverse the entire bowel width (valvulae
conniventes). (See Figure 1.) The CT scan will not only confirm
the obstruction, but often will show the level of the obstruction
and its possible cause.9

Volvulus. Gastric volvulus is more frequent in the elderly,
followed by colonic volvulus. In the geriatric population, sig-
moid volvulus is the most common type of colonic volvulus,
accounting for 65-80% of cases. It has a 20-40% mortality
rate.10 Cecal volvulus is the second most common type of volvu-
lus, accounting for 15-20% of cases. Volvulus of the transverse
colon and splenic flexure are rare and comprise only 2-5% of
cases. The peak age for presentation is in the 50s, and typically
the patients are either debilitated or institutionalized.11,12 Chronic
constipation secondary to inactivity and use of neuropsychiatric
drugs that alter bowel motility increase the likelihood of volvu-
lus in these patients. The typical presentation is that of chronic
constipation, followed by crampy low abdominal pain, progres-
sive abdominal distention, and then vomiting and obstipation.
On physical examination, there is marked distention and tympa-
ny to percussion. This distention can result in respiratory com-
promise. Peritonitis can be evident, and usually is due to bowel
strangulation. 

The diagnosis of sigmoid volvulus usually is confirmed by
plain films of the abdomen, which show a single dilated loop of
colon on the left half of the abdomen. (See Figure 2.) The barium
enema will show the pathognomonic “bird’s beak” appearance.13

The management is mainly supportive, with early surgical
consultation. If not strangulated, the sigmoid volvulus often can
be reduced using a sigmoidoscope or a barium enema.5 Operative
reduction is needed for those with a cecal volvulus, strangula-
tion, or the rare perforation.14

Remember that neoplasms are the most common cause of
LBO, and adhesions are the most common cause of SBO.

Biliary Tract Disease. Biliary disease is the most common
indication for abdominal surgery in the elderly.15-18 The incidence
of cholelithiasis is 20-50% in those older than 70 years, and it is
more common in women.18,19 Cholelithiasis also is more com-
mon in certain ethnic groups, such as those of Mexican heritage
and Native Americans. Besides the increased prevalence of gall-
stone disease in this group, the elderly also have more complica-
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tions from acute cholecystitis, such as gangrene or perforation. 
Ascending cholangitis is rare before 70 years of age and car-

ries a high mortality.20 It is a bacterial infection within an
obstructed or poorly draining biliary system. The condition
often is defined by the presence of Charcot’s triad: right upper
quadrant abdominal pain, fever, and jaundice. Acute suppurative

cholangitis has Reynold’s pentad, which adds mental confusion
and hypotension to Charcot’s triad.5 It carries a 100% mortality
if the biliary tree is not decompressed urgently. Another condi-
tion more commonly seen in the elderly is acalculous cholecys-
titis. Risk factors for acalculous cholecystitis are diabetes, par-
enteral nutrition, and the use of opiates. The mortality rate is
15%.21 Mirizzi’s syndrome is jaundice in acute cholecystitis due
to ductal compression from an edematous gallbladder.21 Gall-
stone ileus is another cause of intestinal obstruction in the elder-
ly. The condition has a 15% mortality rate.22 Gallstones cause
about 50% of the cases of acute pancreatitis, what is termed
gallstone pancreatitis. The condition has a higher mortality than
alcoholic pancreatitis. Finally, bile peritonitis also is a complica-
tion of acute cholecystitis.2 The gallbladder ruptures, spilling
bile in the peritoneum, which causes a diffuse inflammatory
reaction.

Patients with biliary tract disease and acute cholecystitis will
present with right upper quadrant pain, usually post-prandial, and
vomiting. However, the clinical findings in the elderly do not
correlate with the severity of the disease.18 Up to 25% of patients
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Table 1. Common Causes of Acute Abdominal
Pain

RIGHT UPPER QUADRANT LEFT UPPER QUADRANT

• Biliary tract disease • Splenic infarction, rupture, 
• Acute hepatitis aneurysm, enlargement 
• Hepatic abscess (mononucleosis, leukemia)
• Hepatomegaly • Left lower lobe pneumonia
• Herpes zoster • Herpes zoster
• Right lower lobe pneumonia • Left pyelonephritis
• Right pyelonephritis • Left renal colic
• Right renal colic • Peptic ulcer disease

• Gastritis

RIGHT LOWER QUADRANT LEFT LOWER QUADRANT

• Acute appendicitis • Diverticulitis
• Mesenteric adenitis • Ruptured ectopic pregnancy
• Ruptured ectopic • Ovarian torsion

pregnancy • Ovarian cyst rupture
• Meckel’s diverticulitis • Pelvic inflammatory disease
• Ovarian torsion • Tubo-ovarian abscess
• Ovarian cyst rupture • Salpingitis
• Pelvic inflammatory disease • Mittelschmerz
• Tubo-ovarian abscess • Psoas abscess
• Salpingitis • Inguinal hernia
• Mittelschmerz
• Psoas abscess
• Inguinal hernia

FLANK PAIN EPIGASTRIC

• Ureteral colic • Abdominal aortic aneurysm
• Pyelonephritis • Peptic ulcer disease

• Gastroesophageal reflux
• Acute angle closure glaucoma
• Perforated viscus, early
• Acute pancreatitis
• Acute appendicitis, early
• Myocardial ischemia/infarction

DIFFUSE PAIN BACK PAIN

• Ascites • Abdominal aortic aneurysm
• Sickle cell crisis • Acute pancreatitis
• Acute gastroenteritis
• Non-specific abdominal 

pain 
• Intestinal obstruction
• Mesenteric ischemia
• Diabetic ketoacidosis
• Peritonitis
• Spontaneous bacterial 

peritonitis
• Inflammatory bowel disease
• Opiate withdrawal

Figure 1. Small Bowel Obstruction

There are multiple distended small bowel loops with the valvu-
lae connivente. This points to an SBO. The patient also has a
low abdominal mass and bilateral ureteral stents.



have no previous biliary symptoms. The majority of patients with
cholecystitis are afebrile at presentation, and approximately 30-
40% will fail to develop leukocytosis.  

Ultrasound (US) is the preferred test to confirm the diagnosis
of cholelithiasis and acute cholecystitis. In the hands of an experi-
enced operator, its accuracy for detecting gallstones is 95-98%,
but for ductal stones is only 20-55%.21 US is safe, non-invasive,
accurate, rapid to perform, and easy to perform. US reliably
shows gallbladder stones and sludge, with the characteristic
acoustic shadowing. It also shows signs of acute cholecystitis,
such as gallbladder wall thickening (greater than 3 mm), peric-
holecystic fluid, biliary tree dilatation, and gas in the biliary tree
and gallbladder wall.23 The Murphy’s sign also can be reproduced
using the US probe.24 The HIDA scan is better than the US at
identifying acute cholecystitis and acalculous cholecystitis, but
not as widely available.5,18 For those with biliary duct disease,
endoscopic retrograde cholangiopancreatography (ERCP) is the
gold standard. ERCP has the benefit of being both diagnostic and
therapeutic. Magnetic resonance cholangiopancreatography
(MRCP) also is used infrequently due to its low availability and
high cost.

A biliary colic can be treated with analgesia, intravenous flu-
ids, and antiemetics, while the diagnosis of any complication
from cholelithiasis is excluded. For acute cholecystitis, antibi-
otics generally are recommended. Ampicillin (Principen) (4-6
g/d), ampicillin/sulbactam (Unasyn) (3 g IV/IM q6h), or
piperacillin/tazobactam (Zosyn, Tazocin) (3.375 g IV q6h) often
are used. For severe cases of acute cholecystitis, gentamicin
(Garamycin) (3-5 mg/kg/d) with clindamycin (Cleocin, Dalacin
C) (1.8-2.7 g/d) or metronidazole (Flagyl, Florazole ER,
Trikacide) with a third-generation cephalosporin also will pro-
vide adequate coverage. Patients with ascending cholangitis and
acute suppurative cholangitis require emergent biliary tree
decompression.

Physicians should take care to recognize that acalculous
cholecystitis is a disease of the elderly, and that the HIDA scan is
a better diagnostic tool. An endoscopist for biliary tree decom-
pression in cases of ascending cholangitis and acute suppurative
cholangitis.

Acute Appendicitis. Appendicitis accounts for 5% of surgical
abdomens in the elderly, and 7% of all appendectomies occur in
those older than 60 years of age.5,17 Despite being so common,
only 20% of the elderly present with the classic symptoms of
anorexia, fever, right lower quadrant pain, and leukocytosis.5 Fur-
thermore, many of these patients will present more than 24 hours
from the onset of symptoms. The diagnosis carries a 3-15% mor-
tality in this age group.2

Appendicitis complications are age-related. In the elderly,
acute appendicitis has a 30-70% rupture rate.25,26 This is due, in
part, to the fact that the blood supply to the appendix is more
limited, the lumen is more narrow, and the wall more fibrotic and
weak in elderly patients. In addition, the history often is atypical,
the examination nonspecific, and the plain films and laboratories
are normal.5 All these factors result in delayed diagnosis.15,17-19

Both US and CT scan are useful diagnostic tools for unclear
cases.19 Once the diagnosis of acute appendicitis is established,
surgical consultation is necessary.

Physicians should remember that only 20% of elderly patients
with acute appendicitis have a typical presentation.

Diverticular Disease. The prevalence of diverticular disease
increases with age. The prevalence of colonic diverticula is 30% in
those older than 50 years, and 50% in those older than 70 years.18,19

About 30% of those with diverticulosis will at some point develop
diverticulitis.5,15 As a general rule, the incidence of diverticulitis
increases with the number of years with the disease.18

The most common presentation of diverticulitis is left lower
quadrant abdominal pain, fever, and leukocytosis.5 A recent
change in bowel habits also is common. Sometimes a mass is
palpable in the left lower quadrant. There is pain on rectal exami-
nation, and about 50% of the patients will have heme-positive
stools. The patients can have peritonitis if the diverticuli have
ruptured. A second presentation is lower gastrointestinal bleed-
ing. Diverticuli from the right colon, although less frequent, tend
to bleed more, and the bleeding can be massive.18 Diverticular
hemorrhage is the most common cause of major lower GI bleed-
ing in the elderly. 
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Figure 2. Volvulus

There is a distended large bowel loop in the mid abdomen, with
a coffee bean appearance. A haustral pattern can be seen. This
patient had a sigmoid volvulus.



The CT scan is the most helpful study to establish the diagno-
sis and show some of the complications.5,18,19,27

Mild cases can be treated as outpatients with a clear diet, anal-
gesics, and antibiotics (trimethoprim-sulfamethoxazole [Bactrim,
Septra, Sulfatrim] or ciprofloxacin [Cipro], and metronidazole).5

For those admitted, several antibiotic regimens have proven use-
ful, including cefoxitin (Mefoxin), or gentamicin, and metronida-
zole. For those with diverticular bleeding, the management is
aimed at assessing for hemodynamic instability and locating the
source of the bleeding. Surgical consultation must be obtained
for all.

In general, left-sided diverticuli become inflamed and cause
pain, while right-sided diverticuli bleed.

Abdominal Aortic Aneurysm (AAA). Abdominal aortic
aneurysms (AAA) are a disease of the elderly. The condition is
associated with atherosclerosis, hypertension, and family
history.5 An AAA can dissect or, more commonly, rupture. The
mortality from rupture is very high, ranging 50-70%.28

The classic presentation is that of an elderly patient with sud-
den onset of abdominal, back, or flank pain.15 Hypotension can
be present, but may be transient.29 If the condition starts as an
aortic dissection, tearing chest pain may be the typical initial
complaint; however, most cases are asymptomatic and are dis-
covered incidentally.18 The physical examination is 100% sensi-
tive and 95% specific when the enlarged pulsatile aorta is palpa-
ble.18 Unfortunately, this is not the case in many patients.

US is simple, safe, and highly reliable in the diagnosis of
AAA.5,18,30,31 It is the test of choice for those with hemodynamic
instability. The aorta is next to the inferior vena cava, and is rec-
ognized by its thicker wall, presence of pulsations, and lack of
collapse with Valsalva’s maneuver. An aortic aneurysm with a
diameter greater than 5-6 cm is considered at risk for rupture
within 24 hours in patients who present with abdominal pain.24

US will give details about the internal and external diameter of
the aorta, can distinguish the proximal and distal extent of the
aneurysm, and can detect retroperitoneal fluid from a leaking
aneurysm.24 The CT scan is useful in those who are hemodynam-
ically stable.5,15 Aortography is considered the gold standard but
can be used only in stable patients. In some cases, the diagnosis
will be made by a kidney, ureter, and bladder film (KUB).19

Patients with a suspected ruptured or rapidly expanding AAA
should be placed in a monitored bed, given oxygen, and have two
large bore IVs started. At least four units of packed red blood cells
must be requested. Any coagulopathy should be corrected. Imme-
diate surgical consultation must be obtained. The rare case with a
rapidly expanding, unruptured AAA with hypertension requires
reduction of the tensile forces to the fragile vessel wall. This
reduction of the rate/pressure product can be accomplished with
IV beta adrenergic blockers. Esmolol (Brevibloc) (loading dose:
250-500 mcg/kg/min for 1 minute, then a maintenance infusion of
50 mcg/kg/min) or labetalol (Normodyne, Trandate) (20 mg IV
q10min until blood pressure is controlled, then infused at 2
mg/min) are some of the agents that can be used. In the cases
where an aneurysm with a diameter greater than 4 cm is found
incidentally, all cases should be admitted for surgical repair.32

The most common misdiagnosis of a ruptured AAA is renal
colic. It is estimated that abdominal aortic aneurysms have a mis-
diagnosis rate of 16-31%, making them a common cause of liti-
gation in emergency medicine.29,33

Remember that the hypotension in a ruptured AAA can be
transient. The most common misdiagnosis of a ruptured AAA is
a renal colic.

Mesenteric Ischemia. Mesenteric ischemia is a disease of
those older than 50 years of age. There are four different etiolo-
gies for mesenteric ischemia. Mesenteric emboli account for 50-
55% of the cases and are associated with atrial fibrillation.34

Mesenteric arterial thrombosis and mesenteric venous thrombo-
sis is the etiology in about 25% of cases. Finally, about 20% are
termed non-occlusive mesenteric ischemia and are due to low-
flow states.18,19 Suspect mesenteric ischemia in those with heart
disease, hypovolemia, or hypotension of any cause. 

There are no reliable screening tests for mesenteric ischemia,
and the symptoms are non-specific.34 For these reasons, the con-
dition often has delayed diagnosis. The mortality rate for these
diagnostic delays is about 50-90%.15,35

The median age of presentation is 70 years, and most often it
occurs in women and in those with history of cardiac disease.
The pain often is described as out of proportion to the physical
examination findings.15 Unfortunately, up to 25% may not even
have abdominal pain. The examination otherwise usually is
benign until late in the disease, where frank peritonitis develops
from intestinal necrosis. 

In the embolic form, usually there is no prior history of symp-
toms. Patients present with acute abdominal pain and GI empty-
ing (diarrhea or vomiting).18,34 In contrast, patients with mesen-
teric artery thrombosis often have a prior history of recurrent
abdominal pain (often called intestinal angina) and weight loss.
The pain typically is post-prandial. Mortality in the thrombotic
form can be as high as 85% due to a more proximal obstruction
than with embolism. Risk factors for mesenteric thrombosis are
severe atherosclerosis, increasing age, and hypertension. Mesen-
teric venous thrombosis presents similarly to artery thrombosis. It
is seen as a complication of trauma, inflammatory intra-abdomi-
nal processes, hypercoagulable states, and venous stasis.

Non-occlusive mesenteric ischemia is due to vasoconstriction,
not obstruction. Patients at risk are those with low-flow states
and those in vasoactive medications. It thus usually is an inten-
sive care unit (ICU) problem. 

Patients with mesenteric ischemia often have leukocytosis, but
a normal WBC count does not exclude the diagnosis. Metabolic
acidosis and increased amylase can be seen in up to 50% of the
patients, but the findings also are non-specific.15 An elevated lac-
tate level is very sensitive, but has a poor specificity. 5,36,37 A nor-
mal lactate level, however, should not be used to exclude the diag-
nosis of mesenteric ischemia. Lactate is a non-specific marker for
ischemia that becomes elevated later in the course of disease.

Plain films often are normal, but help exclude other causes of
abdominal pain, such as obstruction and perforation.18 Since the
CT scan is so widely available and utilized in the evaluation of
abdominal pain, sometimes the diagnosis of mesenteric ischemia
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will be obtained with a CT.5 However, a normal CT scan does not
exclude the presence of mesenteric ischemia.36 Angiography is
the best test, and still is considered the gold standard.2,5 Angiog-
raphy also can be therapeutic.5 However, in patients with shock
or in vasopressors, the angiogram may have false results. Diag-
nosis by laparotomy in preferred in these specific cases.36

The treatment of a suspected mesenteric ischemia is geared at
volume resuscitation and prompt attempts at confirming the diag-
nosis. Angiography can be both diagnostic and therapeutic. If there
are signs of bowel necrosis, a surgical intervention is needed.

There are no reliable screening tests for mesenteric ischemia.
One pitfall with this condition is considering mesenteric ischemia
only in those with pain out of proportion to physical examination
findings. 

Other Conditions. Peptic ulcer disease (PUD) is common in
the elderly. Gastric ulcers are more common than duodenal ulcers
in this segment of the population.38 These ulcers can bleed or per-
forate. Peptic ulcers perforate in 5-10% of the geriatric patients. It
is estimated that the plain films will show free air under the
diaphragm in only 40-60% of the cases with a perforation.19,39

Constipation is common in elderly patients.19 Medications,
low fiber diets, and insufficient fluid intake result in constipation.
Importantly, constipation is not a cause of significant abdominal
pain. Patients complain of fullness or discomfort, but true pain
should point to a more severe problem and must not be ignored. 

Elder abuse and neglect should be considered in patients with
non-specific, difficult-to-explain, or recurrent abdominal pain.
The history and physical examination may suggest abuse, but the
diagnosis often is hard to obtain. 

Non-abdominal Causes of Abdominal Pain. As in the pedi-
atric patients, there are multiple diagnoses unrelated to GI
pathology that can present with abdominal pain. Whenever eval-
uating the elderly with abdominal pain, also consider cardiopul-
monary problems such as pneumonia, pneumothorax, acute pul-
monary embolism, congestive heart failure, acute myocardial
infarction, pericarditis, and endocarditis. 

Systemic problems such as Adissonian crisis, hypercalcemia,
intestinal tuberculosis, and acute porphyria also can cause
abdominal pain. Infections such as Rocky Mountain spotted
fever, tabes dorsalis, and herpes zoster need to be considered.
Finally, acute angle closure glaucoma, muscle strain, rectus
sheath hematoma, and drugs (phenothiazines, oral hypoglycemic
agents, diuretics, non-steroidal anti-inflammatory drugs, erythro-
mycin, azathioprine, estrogen, furosemide, sulfonamides, and
tetracycline) should be thought of as potential causes of abdomi-
nal pain.2,15,19,40

The Immunocompromised Patient
Immunocompromised patients are another segment of the

population with atypical presentations of disease. These patients
may not be able to mount an immune response, including the
development of leukocytosis and fever. They often present with
hypothermia instead of fever as a sign of sepsis. The conditions
seen in this patient group are either related to the immunocom-
promised state or the common conditions that occur in all

patients but present differently in this group. Some of the patients
considered in this segment are cancer patients, HIV positive
patients, those with organ transplants, and those who are receiv-
ing steroids.41,42

Kaste and colleagues studied pediatric oncology patients with
abdominal complaints.43 Hemorrhagic gastritis, peptic ulcer dis-
ease, and esophagitis can occur in children with cancer due to
stress, radiation, chemotherapy, and graft vs. host disease
(GVHD). The syndrome of graft vs. host disease starts 2-10
weeks after bone marrow transplantation and is characterized by
dermatitis, enteritis, and liver disease. The condition is managed
by increasing the dose of immunosuppressants.41 Typhlitis (also
known as neutropenic enterocolitis or necrotizing enteropathy)
occurs in neutropenic patients and is the most common cause of
an acute abdomen in patients with leukemia.41 It is due to bacteri-
al invasion of the colonic wall. The condition can mimic acute
appendicitis. Plain films may demonstrate thickened loops of
bowel, an obstructive pattern, or pneumatosis intestinalis.41

Either CT scan or US will reveal the diagnosis. The management
of typhlitis consists of bowel rest, fluid resuscitation, and the use
of broad spectrum antibiotics.41

Cancer patients also are at risk of bowel obstruction from
masses. In addition to this, chemotherapeutic agents can induce
an ileus, and radiation can cause delayed obstruction that typical-
ly occurs 6-24 months after treatment. Finally, surgeries in this
patient population can predispose them to intussusception and
adhesions, also leading to intestinal obstruction. 

Some chemotherapeutic agents, such as L-asparaginase
(Elspar, Kidrolase), azathioprine (Azasan, Imuran), and some
corticosteroids can cause pancreatitis, which presents with upper
quadrant abdominal pain.41 Cancer patients are at risk for urinary
obstruction from external compression, and urinary infection can
ensue due to the resultant stasis. All of these have the potential to
cause abdominal pain in the adult patient with malignancy.43

Another group of immunocompromised patients with abdom-
inal pain is HIV/AIDS patients.42 In a study of 458 HIV-positive
patients admitted to a hospital, 15% had an admission diagnosis
of abdominal pain.44 In 59% of the cases where the diagnosis was
made pre-mortem, the most common diagnoses were non-
Hodgkin’s lymphoma in 17%; pancreatitis in 12%; cyto-
megalovirus (CMV) colitis or enteritis in 11%; sclerosing
cholangitis in 8%; gastrointestinal (GI) Kaposi’s sarcoma in 5%;
acute cholecystitis in 5%; cryptosporidial infection in 6%; and
CMV gastritis/esophagitis in 6%. The causes of pain were direct-
ly related to the immunocompromised state in 65% of these
cases.44 In this group of patients, an admission due to abdominal
pain also was related to reduced survival. Indications for surgery
in the HIV patients were similar to those in the non-HIV
patients, namely obstruction, perforation, or peritonitis. The post-
operative prognosis also was poor.12,45

Of note, drugs used for the treatment of HIV are a risk factor
for pancreatitis. Didanosine (DDI) (Videx, ddI), hydroxyurea
(Hydrea, Droxia), and pentamidine (Pentam, NebuPent, Pen-
tacarinat) are three of those drugs.46-48

Typhlitis is the most common cause of an acute abdomen in
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patients with leukemia. Remember to consider hypothermia as a
sign of sepsis in the immunocompromised.

The Pregnant Patient
Many physiologic changes occur during pregnancy. Physi-

cians must be familiar with these to adequately diagnose disease
in pregnancy, and differentiate it from normal maternal adapta-
tions. The changes that are relevant to the evaluation of a preg-
nant patient with abdominal pain will be discussed.

Pregnant patients have relative hypervolemia, with intravascu-
lar volume increasing between 30-50%, while hemoglobin
decreases slightly. Because of this increase in blood volume,
pregnant women tolerate much larger volumes of blood loss than
their non-pregnant counterparts before any significant changes in
vital signs are noticeable.49 Cardiac output increases by 30-50%,
while resting heart rate increases by 10-15 beats/minute.49 Both
arterial blood pressure and peripheral vascular resistance
decrease during pregnancy. Therefore, vital signs should be inter-
preted with caution in pregnant patients, so as not to be reassured
falsely.  

Blood viscosity decreases, and platelet numbers decrease, but
this is counteracted by shortened coagulation times. The end
result is normal hemostasis. Finally, normal white blood cell
counts in pregnancy range from 10,000 to 14,000/mm3; there-
fore, leukocytosis is not a reliable marker of infection during
pregnancy.49

Polymorphonuclear leukocyte function is depressed with
respect to chemotaxis and adherence. This can lead to a predis-
position to infections.  

Acute Appendicitis. Acute appendicitis is the leading non-
obstetrical reason for surgery during pregnancy.50 Its incidence is
reported at 1 in 833-1400 live births.51-54 Although the incidence
of appendicitis is not increased during pregnancy, several factors
cause delays in its diagnosis, which can lead to increased compli-
cations for both the mother and the fetus.50 Ruptured appendices
are 2-3 times more common in pregnancy.50,55 After 24 hours from
symptom onset, the risk of perforation is high. Fetal loss occurs in
3-5% of appendicitis cases but, if perforated, the rate goes up to
20-30%.49,50,56 Additionally, pulmonary complications occur in
18% of cases after appendicitis in pregnancy. These pulmonary
complications include the acute respiratory distress syndrome
(ARDS), acute pulmonary edema, and pulmonary infiltrates.57

The location of the appendix varies with gestational age,
although this common teaching has been put to question in a
recent study, where this displacement of the appendix was only
seen in a small portion of pregnant women.58 During the first
trimester, it is located at McBurney’s point. At 20 weeks, it is dis-
placed upward to the level of the iliac crest, and during the third
trimester it is located above the iliac crest and below the costal
margin.49 This displacement results in pain not necessarily located
in the typical right lower quadrant. Additionally, guarding and
rebound are less common in the second and third trimesters, since
the abdominal musculature is displaced away from the inflamed
appendix.50 Up to 80% of the patients may complain only of rec-
tal pain and vaginal tenderness. Nausea and vomiting are com-

mon symptoms, and anorexia is found in 60-70% of patients.52,59

Fever is found in fewer than 20% of patients.60

Pyuria and hematuria further may confuse the picture and can
be found in up to 20% of cases.59,60 This probably is due to the
location of the inflamed appendix close to the right ureter and
kidney. As stated above, white blood cell (WBC) counts normal-
ly increase during pregnancy, so the WBC count is not a good
marker of acute appendicitis.49,54 One study looked at 29 pregnant
women undergoing appendectomy. A WBC count greater than
10,000 had a sensitivity of 85% and a specificity of only 33%. A
WBC count greater than 15,000 had a sensitivity of 50% and a
specificity of 89%.61 Other studies, however, also concur in the
lack of usefulness of the WBC count, reporting that a WBC
count greater than 16,000 had sensitivity of only 60% and a
specificity of only 5%.62,63 The presence of a left shift is some-
what helpful. On physical examination, Alder’s sign and Rovs-
ing’s sign are good for distinguishing uterine from extrauterine
pain.64

The US is useful, but sometimes the appendix can be difficult
to visualize.65 A study of 45 pregnant patients with acute appen-
dicitis found that US has a PPV of 94% and a NPV of 100%.65

The sonographic criteria for acute appendicitis are an uncom-
pressible appendix of greater than 7mm of width.66 Since the risk
of failing to diagnose appendicitis carries such a high fetal mor-
tality, it often is advocated to use laparoscopy or laparotomy as a
definitive diagnostic procedure in those cases where the appen-
dix cannot be visualized fully with US. The rate of negative
laparotomies can be as high as 40% in the second and third
trimesters.55

Management in the ED involves adequate hydration, nothing
per mouth, and early surgical consultation.  

Remember to consider that a ruptured appendicitis increases
fetal loss rates to 20-30%. The appendix may be displaced
cephalad during pregnancy, and peritoneal signs are less com-
mon in the second and third trimesters.

Biliary Tract Disease. Cholecystitis is the second most com-
mon non-obstetrical surgical condition in pregnancy.49 Due to the
surge in progesterone during pregnancy, the gallbladder does not
contract effectively, and its emptying often is incomplete. There
is bile stasis and concentration during pregnancy. This predispos-
es to stone formation.49 The presentation is similar to the non-
pregnant state, with right upper quadrant abdominal pain, usually
post-prandial. 

The US is 96-98% sensitive and specific for cholelithiasis.49

Pregnant patients with symptomatic cholelithiasis should be eval-
uated by the surgeon prior to discharge from the ED. As in the
non-pregnant counterparts, all patients with acute cholecystitis
should be admitted. 

The amylase and lipase may be elevated due to concomitant
pancreatitis. When pancreatitis develops, fetal loss rates can be as
high as 50%.67

Cholecystitis is the second most common non-obstetrical sur-
gical condition during pregnancy, after acute appendicitis.

Ectopic Pregnancy (EP). Ectopic pregnancy is the leading
cause for maternal death in the first trimester of pregnancy, and
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accounts for 10% of all maternal mortality. Its incidence has
been increasing, with a prevalence of 1 in 100 pregnancies.68

Risk factors for EP are in vitro fertilization, previous pelvic
inflammatory disease (PID), tubal ligation, use of an intrauterine
device (IUD), and a previous ectopic pregnancy.69,70

The typical presentation of an EP is a patient with a delayed
or missed menstrual period who has abdominal pain and vagi-
nal bleeding. However, these findings are not sensitive or spe-
cific.71 The pain can be constant and severe, and radiate to the
shoulder, but also can be crampy and intermittent. The pres-
ence of peritonitis, cervical motion tenderness, or lateral
abdominal or pelvic tenderness increases the likelihood of an
ectopic pregnancy.71

The most useful diagnostic tool is US. It will locate the gesta-
tion, give a gestational age, and assess fetal viability. Transab-
dominal US can detect a gestational sac as early as 5 weeks of
gestation, a fetal pole by 5-6 weeks, and a fetal heart beat by 7-8
weeks of gestation. The findings using transvaginal US occur
0.5-1 week sooner.24 Transabdominal US will be indeterminate
(unable to exclude an EP) in about 50% of cases of EP.72 Trans-
vaginal US will decrease the rate of indeterminate studies to
18%.72 Ultrasound has a sensitivity of 87% and a specificity of
94% when compared to laparoscopic diagnosis.73 Other tests
used to evaluate a suspected EP include serial quantitative human
chorionic gonadotropin (HCG) levels, culdocentesis, and
laparoscopy.74,75

Unstable patients should have emergent obstetrical consulta-
tion for surgery. The stable patient should have an obstetrical
evaluation for operative (laparoscopy) or non-operative
(methotrexate) management. 

The US is the most useful diagnostic tool for EP. Remember
to perform a pregnancy test on all women of childbearing age
with abdominal pain.

Miscarriage. About one-third to one-half of all pregnancies
result in a miscarriage.76 First-trimester spontaneous abortions
are thus a common presenting complaint in the ED. Women pres-
ent with crampy low abdominal pain and vaginal bleeding.

The ED evaluation should include establishing a length of
gestation, Rh type of the mother, doing a pelvic examination, and
obtaining an obstetrical consultation. Counseling is important,
since about 50% of the threatened abortion cases seen in the ED
will end up in a complete abortion. 

Threatened abortion is characterized by bleeding through a
closed cervical os. Inevitable abortion is defined by an open
internal cervical os. Incomplete abortion is where the products of
conception can be visualized at the os or in the vaginal canal.
Dilatation and curettage may be necessary in these cases to
remove any retained products of conception. Completed abortion
is when all the products of conception have been expelled, the os
is closed, and the uterus is contracted. 

Ultrasound is the best study for fetal viability and fetal loca-
tion. It is always important to exclude ectopic pregnancy in a
pregnant patient with vaginal bleeding and adnexal pain.

Anti-D immune globulin (RhoGam) should be administered
to all Rh negative mothers who present with a miscarriage and

have vaginal bleeding. The dose is 50 mcg during the first
trimester and 300 mcg thereafter.77

A potential pitfall is failing to provide RhoGam to pregnant
women who are Rh negative and present with a miscarriage and
vaginal bleeding.

Abruptio Placentae. Abruptio placentae is a separation of the
normally implanted placenta from the uterine wall that can be
seen during the second half of the pregnancy. It can be traumatic
or spontaneous and can be acute or chronic. 

Patients present with dark, scant vaginal bleeding and uterine
tenderness. Uterine irritability may be present, as well as signs of
maternal shock, fetal distress, and disseminated intravascular
coagulation (DIC). 

Ultrasound is the diagnostic modality of choice to evaluate
fetal status and to locate the placenta to exclude the possibility of
placenta previa or vasa previa. Still, it is rather insensitive, since
fresh blood has a similar echogenicity as the placenta.78

The ED management of a placental abruption is geared at
maternal stabilization and immediate obstetrical consultation.  

Patients with abruptio placentae present with dark, scant vagi-
nal bleeding and uterine tenderness.

Other Conditions. Urinary tract infections are common in
pregnancy. Hydroureter and stasis predisposes to cystitis and
pyelonephritis.49 HELLP Syndrome (Hemolysis, Elevated Liver
enzymes, and Low Platelets) is a third-trimester complication.
The condition is a variant of severe preeclampsia. Women pres-
ent with right upper quadrant pain, nausea, and vomiting. The
mental status generally is normal. These patients should be
admitted to an intensive care unit after obstetrical consultation.
Gastroesophageal reflux disease (GERD) complicates 30-70% of
pregnancies. The surge in progesterone mediates relaxation of
lower esophageal sphincter, which results in reflux of acid into
the esophagus.49 Finally, preterm labor results is another cause of
crampy low abdominal pain. 

Unusual Causes of Abdominal Pain: The Zebras
The zebras are the diagnoses physicians rarely consider.

These are the very unusual diagnoses that rarely are seen and, for
that reason, can be missed.

Acute Adrenal Crisis. The adrenal gland produces glucocor-
ticoids, mineralocorticoids, and androgens. Of these, cortisol and
aldosterone are important. Cortisol stimulates gluconeogenesis,
inhibits insulin secretion, and has an anti-inflammatory effect.
Aldosterone’s main effect in the kidney results in the reabsorp-
tion of sodium and water. Acute adrenal insufficiency can occur
due to damage to the adrenal gland from infiltration, infection, or
hemorrhage or from disruption of the hypothalamic-pituitary-
adrenal axis by the chronic use of steroids—and a sudden with-
drawal from them.79,80 Patients with acute, severe illnesses also
are at risk of developing acute adrenal insufficiency.

An adrenal crisis can present with abdominal or flank pain,
vomiting, and hypovolemic shock that generally is unresponsive
to fluids and vasopressors. The patients may be hypothermic or,
less commonly, hyperthermic.80

Hyponatremia and hyperkalemia are the typical, but not diag-
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nostic, laboratory findings. Hypoglycemia also can be seen. The
patients also can be anemic, and the CBC often shows eosinophil-
ia. The diagnosis is made by a serum adrenocorticotropic hor-
mone (ACTH) stimulation test: A baseline cortisol level is drawn
and 250 mcg of ACTH are injected. Cortisol levels are drawn 30
and 60 minutes after the ACTH injection. A cortisol increase of
less than 7 mcg/dl is indicative of adrenal insufficiency.

The management largely is supportive, along with both gluco-
corticoid and mineralocorticoid supplementation. Dexametha-
sone (Decadron, Dexone, Dexasone, Hexadrol) 4-8 mg IV some-
times is used initially, because it does not interfere with the corti-
sol assay. Hydrocortisone (Cortef, Solu-Cortef) at 100 mg IV
every 6 hours; however, is the drug of choice, since it has both
glucocorticoid and mineralocorticoid activities. Always search
for a precipitating cause.81

Porphyria. The porphyrias are a group of diseases affecting
the metabolism of heme. They present with a rash, abdominal
pain, constipation, neuropathies, and psychiatric changes. Acute
intermittent porphyria (AIP), as the name implies, occurs with
paroxysmal episodes of abdominal pain, followed by the psychi-
atric changes and neuropathies. The abdominal pain is severe and
lasts days at a time. It often is described as colicky and can be
accompanied by nausea and vomiting. Despite its severity, the
physical examination findings are non-specific. The peripheral
neuropathies from porphyria generally affect motor function and
can mimic Guillain-Barré syndrome. Autonomic neuropathies
and seizures also can be seen.

The diagnosis is confirmed by sending urinary porphobilino-
gen levels, a heme precursor that is elevated during AIP attacks.
Coproporphyrin also may be elevated. Other laboratory abnor-
malities include hyponatremia and a mild leukocytosis. Plain
films and CT scans often are normal.

The treatment of AIP is aimed at decreasing the synthesis of
heme. This often is performed by inducing hyperglycemia (blood
sugar greater than 400 mg/dl), giving hemin for injection (Pan-
hematin) (4 mg/kg/day for 4 days) to those with severe attacks,
narcotic analgesia, and treating seizures with gabapentin (Neu-
rontin), since other anticonvulsants can worsen AIP.82,83

Familial Mediterranean Fever (FMF). Also called recurrent
polyserositis, FMF causes recurrent peritonitis, pleuritis, and
arthritis accompanied by fever. As the name implies, it common-
ly occurs in family groups and is more common in those of
Mediterranean origin (Ashkenazi and Sephardic Jews, Armeni-
ans, Turks, and Arabs). It is caused by a genetic mutation that
impairs the body’s ability to deactivate chemotactic factors that
are formed in response to inflammation. Most of the attacks
occur in those younger than 20 years of age. There is a male pre-
dominance for the disease.

The attacks are paroxysmal, with a sudden onset of high fever.
Almost all patients will develop abdominal pain, which can
progress to peritonitis. These patients often undergo appendec-
tomies and cholecystectomies. Another commonly confused
diagnosis with FMF is renal colic. Patients can have pleuritic
chest pain, and pericarditis can occur, although pericardial effu-
sions and tamponade are rare. Arthritis also occurs, resembling

gout and most commonly involving the knees, wrists, and ankles.
Less common symptoms include scrotal pain, pelvic pain, myal-
gias, and an erysipelas-like rash.84,85

Colchicine is the drug of choice for the treatment of FMF.
Other treatments include nonsteroidal anti-inflammatory drugs
for arthritis, and prednisone (Delta-Cortef, Prelone, Pediapred)
for the myalgias. 

Primary Epiploic Appendagitis. The epiploic appendages are
small peritoneal pouches 0.5-5 cm long containing small vessels
and fat. They are located on the antimesenteric serous surface of
the colon.86 Patients with epiploic appendagitis present with non-
specific abdominal pain, more commonly in the left lower quad-
rant, may have leukocytosis. On US, the inflamed epiploic
appendages can be seen as a small, oval, hyperechoic, non-com-
pressible mass with an occasional hypoechoic halo. The mass is
adherent to the anterior abdominal wall and fixed during breath-
ing.86,87 On CT scan, the mass is in contact with the serous surface
of the adjacent colon and has the same attenuation as fat.86,87

Most of these appendages become inflamed after they torse or
thrombose. Since the pain occurs more commonly in the left
lower quadrant, the condition can be confused with diverticulitis.
Primary epiploic appendagitis is considered a self-limited process,
with the symptoms most often lasting between 3-7 days.86 In a
reported case series, the patients with epiploic appendagitis con-
stituted 7.1% of those having an US for left lower quadrant pain,
making this a not-so-uncommon condition.86

Toxins. For hundreds of years, lead has been known to cause
abdominal pain, which often is referred to as a lead colic. Most
of the pediatric lead exposures are related to old, lead-containing
paint in their homes. In adults, most of the exposure to lead is
occupational—from smelting, soldering, battery manufacturing,
and ceramic glazing. In addition to abdominal pain, patients with
lead toxicity have anemia, basophilic stippling, neuropathies,
hyperuricemia and gout (saturnine gout), proteinuria,
encephalopathy, and hypertension. The diagnosis of lead toxicity
is confirmed by a blood lead level. 

Arsenic historically has been used as a homicidal agent.
Patients with arsenic poisoning present with abdominal pain,
vomiting, and profuse diarrhea similar to the rice water stools of
cholera. They may have a metallic taste in their mouths and a
garlicky odor to their breath. The laboratories often show anemia
and basophilic stippling. The plain films may show metallic
residues in the GI tract after an acute exposure. The diagnosis is
best confirmed by a 24-hour urine collection for arsenic. 

A working knowledge of the common and uncommon condi-
tions that result in abdominal pain is essential for emergency
physicians. In the specific patient populations discussed in this
article, attention must be paid to subtle and unusual presenta-
tions. The use of laboratory and, more importantly, radiology
studies will help exclude surgical or other life-threatening condi-
tions. However, despite a physician’s best efforts at reaching a
final diagnosis, one has to understand that almost half of the
patients will leave the ED without a definitive diagnosis. In those
cases, arranging follow-up care and providing detailed discharge
instructions becomes extremely important.
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CME Objectives

To help physicians:
• quickly recognize or increase index of suspicion for 

specific conditions; 
• understand the epidemiology, etiology, pathophysiology,

and clinical features of the entity discussed;
• apply state-of-the-art diagnostic and therapeutic techniques 

(including the implications of pharmaceutical therapy 
discussed) to patients with the particular medical problems 
discussed; 

• understand the differential diagnosis of the entity 
discussed; 

• understand both likely and rare complications that may 
occur.



87. Rioux M, Langis P. Primary epiploic appendagitis: Clinical, US, and CT

findings in 14 cases. Radiology 1994;191:523-526.

Physician CME Questions

91. Which of the following is the most common cause of large bowel

obstruction (LBO)?

A. Neoplasms

B. Volvulus

C. Hernias

D. Adhesions

92. The elderly are at higher risk for complications and perforation from

appendicitis because:

A. they never present with peritonitis.

B. the elderly frequently have atypical signs of appendicitis.

C. they frequently present early after the onset of symptoms.

D. they give an accurate and concise history.

93. Only 20% of elderly patients with acute appendicitis have a typical

presentation.

A. True

B. False

94. All of the following characteristics and physical examination findings

have a high sensitivity and positive predictive value in diagnosing

small bowel obstruction (SBO) in the elderly except:

A. age greater than 50 years and previous abdominal surgery.

B. abdominal distention and vomiting.

C. history of colon cancer and diverticular disease.

D. history of constipation and increased bowel sounds.

95. Which of the following includes a condition paired with the best

modality for its diagnosis?

A. Biliary tract disease and right upper quadrant ultrasound

B. Acute appendicitis and plain films 

C. Renal colic in pregnancy and IVP

D. AAA in an unstable patient and plain films

96. An elderly patient with history of atrial fibrillation presents with acute

abdominal pain, nausea, and vomiting. There are minimal abdominal

physical examination findings, but the patient writhes with pain and

appears ill. The gold standard diagnostic test for this patient is:

A. immediate surgical exploration. 

B. abdominal CT with PO and IV contrast.

C. laboratory workup, including WBC and lactic acid, and plain

films.

D. angiography.

97. A 22-year-old pregnant woman during her third trimester presents

with acute right upper quadrant pain. She is anorexic, afebrile, and

vomited once. On physical examination she has tenderness on pal-

pation of the RUQ, but no rebound, guarding, or Murphy’s sign is

present. What is the leading cause for non-obstetrical abdominal

pain and surgical intervention for this patient population that should

be considered in the differential?

A. Acute diverticulitis

B. Acute cholecystitis

C. Acute appendicitis

D. Acute pancreatitis

98. Which of the following statements is true regarding volvulus in the

elderly?

A. It is rare in the elderly.

B. It is most common at the splenic flexure.

C. It typically occurs in debilitated or institutionalized  persons.

D. Gastric volvulus is extremely rare. 

99. Which of the following statements is true of abdominal pain in

immunocompromised patients?

A. They often present with hypothermia instead of fever as a sign

of sepsis.

B. Some chemotherapeutic agents can cause pancreatitis.

C. Drugs used to treat HIV are a risk factor for pancreatitis.

D. Typhlitis is the most common cause of acute abdomen in

patients with leukemia.

E. All of the above.

100. Which of the following statements about diverticular disease and

diverticulitis is correct?

A. The most common presentation of diverticulitis is gastrointesti-

nal bleeding.

B. The incidence of diverticulitis is highest in the first few years

after the diagnosis of diverticulosis.

C. All patients with diverticulosis will develop diverticulitis.

D. The prevalence of diverticular disease increases with age. 

CME Answer Key
91. A; 92. B; 93. A; 94. C; 95. A; 96. D; 97. C; 98. C; 99. E;

100. D
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CME Instructions

Physicians participate in this continuing medical education
program by reading the article, using the provided references for
further research, and studying the questions at the end of the arti-
cle. Participants should select what they believe to be the correct
answers, then refer to the list of correct answers to evaluate their
knowledge. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. After
completing this activity, you must complete the evaluation form
that will be provided at the end of the semester and return it in
the reply envelope provided to receive a certificate of completion.
When your evaluation is received, a certificate will be mailed to
you.
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Acute Abdominal
Pain, Part II

RAPID ACCESS MANAGEMENT GUIDELINES

®

Exclusive to our subscribers

Common Causes of Acute Abdominal 
Pain

RIGHT UPPER QUADRANT LEFT UPPER QUADRANT

• Biliary tract disease • Splenic infarction, rupture, 
• Acute hepatitis aneurysm, enlargement 
• Hepatic abscess (mononucleosis, leukemia)
• Hepatomegaly • Left lower lobe pneumonia
• Herpes zoster • Herpes zoster
• Right lower lobe pneumonia • Left pyelonephritis
• Right pyelonephritis • Left renal colic
• Right renal colic • Peptic ulcer disease

• Gastritis

RIGHT LOWER QUADRANT LEFT LOWER QUADRANT

• Acute appendicitis • Diverticulitis
• Mesenteric adenitis • Ruptured ectopic pregnancy
• Ruptured ectopic • Ovarian torsion

pregnancy • Ovarian cyst rupture
• Meckel’s diverticulitis • Pelvic inflammatory disease
• Ovarian torsion • Tubo-ovarian abscess
• Ovarian cyst rupture • Salpingitis
• Pelvic inflammatory disease • Mittelschmerz
• Tubo-ovarian abscess • Psoas abscess
• Salpingitis • Inguinal hernia
• Mittelschmerz
• Psoas abscess
• Inguinal hernia

FLANK PAIN EPIGASTRIC

• Ureteral Colic • Abdominal aortic aneurysm
• Pyelonephritis • Peptic ulcer disease

• Gastroesophageal reflux
• Acute angle closure glaucoma
• Perforated viscus, early
• Acute pancreatitis
• Acute appendicitis, early
• Myocardial ischemia/infarction

DIFFUSE PAIN BACK PAIN

• Ascites • Abdominal aortic aneurysm
• Sickle cell crisis • Acute pancreatitis
• Acute gastroenteritis
• Non-specific abdominal 

pain 
• Intestinal obstruction
• Mesenteric ischemia
• Diabetic ketoacidosis
• Peritonitis
• Spontaneous bacterial 

peritonitis
• Inflammatory bowel disease
• Opiate withdrawal
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Small Bowel Obstruction

There are multiple distended small bowel loops with the valvu-
lae connivente. This points to an SBO. The patient also has a
low abdominal mass and bilateral ureteral stents.

Volvulus

There is a distended large bowel loop in the mid abdomen, with
a coffee bean appearance. A haustral pattern can be seen. This
patient had a sigmoid volvulus.


