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Acute abdominal pain can represent a spectrum of conditions from benign and self-limited
disease to surgical emergencies. Evaluating abdominal pain requires an approach that relies
on the likelihood of disease, patient history, physical examination, laboratory tests, and imaging studies. The location of pain is a useful starting point and will guide further evaluation.
For example, right lower quadrant pain strongly suggests appendicitis. Certain elements of
the history and physical examination are helpful (e.g., constipation and abdominal distension
strongly suggest bowel obstruction), whereas others are of little value (e.g., anorexia has little
predictive value for appendicitis). The American College of Radiology has recommended different imaging studies for assessing abdominal pain based on pain location. Ultrasonography
is recommended to assess right upper quadrant pain, and computed tomography is recommended for right and left lower quadrant pain. It is also important to consider special populations such as women, who are at risk of genitourinary disease, which may cause abdominal
pain; and the elderly, who may present with atypical symptoms of a disease. (Am Fam Physician. 2008;77(7):971-978. Copyright © 2008 American Academy of Family Physicians.)

 A

bdominal pain is a common presentation in the outpatient setting
and is challenging to diagnose.
Abdominal pain is the presenting complaint in 1.5 percent of office-based
visits1 and in 5 percent of emergency department visits.2 Although most abdominal pain
is benign, as many as 10 percent of patients
in the emergency department setting and a
lesser percentage in the outpatient setting
have a severe or life-threatening cause or
require surgery.2 Therefore, a thorough and
logical approach to the diagnosis of abdominal pain is necessary.

disease (e.g., vascular diseases such as aortic dissection and mesenteric ischemia) and
surgical conditions (e.g., appendicitis, cholecystitis). Physicians should also consider
conditions of the abdominal wall, such as
muscle strain or herpes zoster, because these
are often misdiagnosed.

Differential Diagnosis
When evaluating a patient with acute
abdominal pain, the physician should focus
on common conditions that cause abdominal pain as well as on more serious conditions. The location of pain should drive the
evaluation (Table 1). For some diagnoses,
such as appendicitis, the location of pain has
a very strong predictive value.
A final diagnosis is not usually made at the
first outpatient visit; therefore, it is critical
to begin the evaluation by ruling out serious

HISTORY

History and Physical Examination
Although location of abdominal pain guides
the initial evaluation, associated signs and
symptoms are predictive of certain causes
of abdominal pain (Table 2 3-6) and can help
narrow the differential diagnosis.

When possible, the history should be obtained
from a nonsedated patient.7 The initial differential diagnosis can be determined by a delineation of the pain’s location, radiation, and
movement (e.g., appendicitis-associated pain
usually moves from the periumbilical area
to the right lower quadrant of the abdomen).
After the location is identified, the physician
should obtain general information about
onset, duration, severity, and quality of pain
and about exacerbating and remitting factors.
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendations

Evidence
rating

References

A normal white blood cell count does not rule out appendicitis.

C

12

Simultaneous amylase and lipase measurements are recommended in patients with epigastric pain.

C

13

Ultrasonography is the imaging study of choice for evaluating patients with acute right upper quadrant
abdominal pain.

C

14

Computed tomography is the imaging study of choice for evaluating patients with acute right lower
quadrant or left lower quadrant abdominal pain.

C

15, 16

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, diseaseoriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 896 or http://
www.aafp.org/afpsort.xml.

Table 1. Selected Differential Diagnosis of Abdominal Pain
Pain location

Possible diagnoses

Right upper quadrant

Biliary: cholecystitis, cholelithiasis, cholangitis
Colonic: colitis, diverticulitis
Hepatic: abscess, hepatitis, mass
Pulmonary: pneumonia, embolus
Renal: nephrolithiasis, pyelonephritis

Epigastric

Biliary: cholecystitis, cholelithiasis, cholangitis
Cardiac: myocardial infarction, pericarditis
Gastric: esophagitis, gastritis, peptic ulcer
Pancreatic: mass, pancreatitis
Vascular: aortic dissection, mesenteric ischemia

Left upper quadrant

Cardiac: angina, myocardial infarction, pericarditis
Gastric: esophagitis, gastritis, peptic ulcer
Pancreatic: mass, pancreatitis
Renal: nephrolithiasis, pyelonephritis
Vascular: aortic dissection, mesenteric ischemia

Periumbilical

Colonic: early appendicitis
Gastric: esophagitis, gastritis, peptic ulcer, smallbowel mass or obstruction
Vascular: aortic dissection, mesenteric ischemia

Right lower quadrant

Colonic: appendicitis, colitis, diverticulitis, IBD, IBS
Gynecologic: ectopic pregnancy, fibroids, ovarian
mass, torsion, PID
Renal: nephrolithiasis, pyelonephritis

Suprapubic

Colonic: appendicitis, colitis, diverticulitis, IBD, IBS
Gynecologic: ectopic pregnancy, fibroids, ovarian
mass, torsion, PID
Renal: cystitis, nephrolithiasis, pyelonephritis

Left lower quadrant

Colonic: colitis, diverticulitis, IBD, IBS
Gynecologic: ectopic pregnancy, fibroids, ovarian
mass, torsion, PID
Renal: nephrolithiasis, pyelonephritis

Any location

Abdominal wall: herpes zoster, muscle strain, hernia
Other: bowel obstruction, mesenteric ischemia,
peritonitis, narcotic withdrawal, sickle cell crisis,
porphyria, IBD, heavy metal poisoning

IBD = inflammatory bowel disease; IBS = irritable bowel syndrome; PID = pelvic
inflammatory disease.
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Associated symptoms often allow the
physician to further focus the differential
diagnosis. For bowel obstruction, constipation is the symptom with the highest positive predictive value. For appendicitis, right
lower quadrant pain has the highest positive predictive value, although migration
from periumbilical to right lower quadrant
pain and fever also suggest appendicitis.
Some conditions that were historically
considered useful in diagnosing abdominal pain (e.g., anorexia in patients with
appendicitis) have been found to have little
predictive value.
Colic (i.e., sharp, localized abdominal
pain that increases, peaks, and subsides) is
associated with numerous diseases of hollow
viscera. The mechanism of pain is thought to
be smooth muscle contraction proximal to a
partial or complete obstruction (e.g., gallstone, kidney stone, small bowel obstruction). Although colic is associated with
several diseases, the location of colic may
help diagnose the cause. The absence of colic
is useful for ruling out diseases such as acute
cholecystitis; less than 25 percent of patients
with acute cholecystitis present without right
upper quadrant pain or colic.5
Peptic ulcer disease is often associated
with Helicobacter pylori infection (75 to
95 percent of duodenal ulcers and 65 to
95 percent of gastric ulcers),8 although most
patients do not know their H. pylori status. In addition, many patients with ulcer
disease and serology findings negative for
H. pylori report recent use of nonsteroidal
anti-inflammatory drugs. Other symptoms
of peptic ulcer disease include concurrent,
episodic gnawing or burning pain; pain
relieved by food; and nighttime awakening
with pain.
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Symptoms in patients with abdominal
pain that are suggestive of surgical or emergent conditions include fever, protracted
vomiting, syncope or presyncope, and evidence of gastrointestinal blood loss.
PHYSICAL EXAMINATION

The patient’s general appearance and vital
signs can help narrow the differential diagnosis. Patients with peritonitis tend to lie
very still, whereas those with renal colic
seem unable to stay still. Fever suggests
infection; however, its absence does not rule
it out, especially in patients who are older
or immunocompromised. Tachycardia and
orthostatic hypotension suggest hypovolemia. The location of pain guides the remainder of the physical examination. Physicians
should pay close attention to the cardiac and
lung examinations in patients with upper

abdominal pain because they could suggest
pneumonia or cardiac ischemia.
There are several specialized maneuvers that evaluate for signs associated with
causes of abdominal pain. When present,
some signs are highly predictive of certain
diseases. These include Carnett’s sign
(i.e., increased pain when a supine patient
tenses the abdominal wall by lifting the head
and shoulders off the examination table) in
patients with abdominal wall pain9 ; Murphy’s
sign in patients with cholecystitis5 (although
it is only present in 65 percent of adults with
cholecystitis and is particularly unreliable in
older patients10); and the psoas sign in patients
with appendicitis.3 Other signs such as rigidity and rebound tenderness are nonspecific.
Rectal and pelvic examinations are recommended in patients with lower abdominal and pelvic pain. A  rectal examination

Table 2. Useful Findings in the Evaluation of Abdominal Pain

Finding

LR+

5% pretest probability (%)

25% pretest probability (%)

LR–

Finding present

Finding present

Finding absent

Finding absent

Appendicitis3
Right lower quadrant pain

8.4

0.2

31

1

74

6

Migration of pain from the
periumbilical area to the right
lower quadrant of the abdomen

3.6

0.4

16

2

54

13

Fever

3.2

0.4

14

2

51

12

Psoas sign

3.2

0.88

14

4

52

23

Rebound tenderness

2.03

0.54

10

3

40

15

Rigidity

1.59

0.88

9

5

38

23

Anorexia

1.1

0.9

5

5

26

23
16

Bowel obstruction4
Constipation

8.8

0.6

32

3

75

Abdominal distention

5.7

0.4

23

2

66

12

Pain decreases after vomiting

4.5

0.8

19

4

60

21

Colic

2.8

0.8

13

4

48

21

Previous abdominal surgery

2.7

0.4

12

2

47

12
12

Cholecystitis5
Murphy’s sign

5.0

0.4

21

2

62

Right upper quadrant pain

2.5

0.3

11

2

45

9

Fever

1.8

0.8

8

4

37

21

Jaundice6

1.0

1.0

5

5

25

25

LR+ = positive likelihood ratio; LR– = negative likelihood ratio.
Information from references 3 through 6.
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may reveal fecal impaction, a palpable mass,
or occult blood in the stool. Tenderness
and fullness on the right side of the rectum
suggest a retrocecal appendix. A pelvic examination may reveal vaginal discharge, which
can indicate vaginitis. The presence of cervical motion tenderness and peritoneal signs
increase the likelihood of ectopic pregnancy11
or other gynecologic complications, such as
salpingitis or a tubo-ovarian abscess.
Diagnostic Testing
LABORATORY TESTS

Appropriate diagnostic testing varies based
on the clinical situation. A  complete blood
count is appropriate if infection or blood
loss is suspected. One study of patients 15 to
83 years of age with suspected appendicitis
found that a white blood cell count greater
than 10,000 per mm3 (10 × 109 per L) was
77 percent sensitive and 63 percent specific
for the diagnosis (LR+ = 2.1, LR– = 0.37).12
Thus, nearly one in four patients with appendicitis does not have an elevated white blood
cell count.
In patients with epigastric pain, simultaneous amylase and lipase measurements are
recommended because an elevated lipase
level with a normal amylase level is not likely
to be caused by pancreatitis.13 Liver chemistries are important in patients with right
upper quadrant pain. A urinalysis should be
obtained in patients with hematuria, dysuria, or flank pain. A  urine pregnancy test
should be performed in women of childbearing age who have abdominal pain to narrow
Table 3. Recommended Imaging Studies Based
on Location of Abdominal Pain
Location of pain

Imaging

Right upper quadrant14

Ultrasonography

Left upper quadrant

CT

Right lower quadrant15

CT with IV contrast media

Left lower quadrant16

CT with oral and IV contrast media

Suprapubic

Ultrasonography

CT = computed tomography; IV = intravenous.
Information from references 14 through 16.
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the differential diagnosis and to determine
whether certain imaging studies are appropriate. Testing for chlamydia and gonorrhea
is recommended for women at risk of sexually transmitted infections.
IMAGING STUDIES

Recommendations for initial imaging studies are based on the location of abdominal
pain (Table 3 14-16). Ultrasonography is recommended when a patient presents with
right upper quadrant pain.14 Radionuclide
imaging is slightly better than ultrasonography for detecting acute cholecystitis but
is more expensive, takes longer to perform,
and cannot assess diagnoses outside of the
biliary tract.
Computed tomography (CT) with intravenous contrast media is recommended
for evaluating adults with acute right lower
quadrant pain; CT with oral and intravenous
contrast media is recommended for patients
with left lower quadrant pain.15,16 Sigmoid
diverticulitis is the most common cause of
left lower quadrant pain in adults, and CT 
has a reported sensitivity of 79 to 99 percent
for detecting the condition.15 CT  is better
than ultrasonography for diagnosing appendicitis and can detect extracolonic causes of
abdominal pain.
Left upper quadrant pain is caused by
a variety of clinical conditions; therefore,
imaging recommendations are not clear-cut.
If the patient’s history and physical examination suggest esophageal or gastric pathology, endoscopy (or an upper gastrointestinal
series) is recommended. In other patients
with left upper quadrant pain, CT  is useful
because it provides imaging of the pancreas,
spleen, kidneys, intestines, and vasculature.
In general, CT is highly effective at identifying patients with nonspecific abdominal pain
who need urgent intervention (LR+ = 9.20,
LR– = 0.09).17
Plain radiography of the abdomen is often
more readily obtainable and less expensive
than ultrasonography or CT  and can be
helpful in several circumstances. An upright
radiograph of the chest or abdomen can
detect free air under the diaphragm, which
indicates a perforation of the gastrointestinal
Volume 77, Number 7
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Evaluation of Abdominal Pain in Special Populations
Female patient of childbearing age

Patient who is older or frail

Perform a pregnancy test

Positive

Perform pelvic transvaginal
ultrasonography to evaluate
for ectopic pregnancy or other
pregnancy-related complications

Low risk (stable vital signs,
limited comorbidities)

High risk (unstable vital signs,
significant comorbidities)

Consider urinary tract
infection or diverticulitis

Consider sepsis, perforated
viscus, or ischemic bowel

General work-up
for abdominal pain

Perform computed tomography
and consider hospitalization

Negative

Consider a genitourinary
cause of pain

General work-up
for abdominal pain

Figure 1. Algorithm for the evaluation of abdominal pain in special populations.

tract. Abnormal calcifications also can be
seen on a plain radiograph; this includes
10 percent of gallstones, 90 percent of kidney
stones, and appendicoliths in 5 percent of
patients with appendicitis.18 Plain radiography of the abdomen may help diagnose bowel
obstruction with multiple dilated loops of
the bowel and air-fluid levels, although similar findings may occur with paralytic ileus.
Women of childbearing age present a specific challenge when making decisions about
diagnostic imaging. Gynecologic causes of
abdominal pain are more common in these
women, and radiation exposure should be
avoided if pregnancy is likely. Therefore,
abdominal or transvaginal ultrasonography
is generally recommended for evaluating left
lower quadrant pain in women of childbearing age16 and in pregnant patients with right
lower quadrant abdominal pain.15
If ectopic pregnancy is suspected, trans
vaginal ultrasonography should be performed. The sensitivity of transvaginal
ultrasonography for detecting ectopic
pregnancy is 95 percent in a patient with a
positive pregnancy test (human chorionic
gonadotropin level greater than 25 mIU per
mL [25 IU per L]) and any abnormal ultrasound finding, whereas a negative pregnancy
test and normal ultrasound findings virtually
exclude ectopic pregnancy.19 Transvaginal
April 1, 2008
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ultrasonography is also helpful for diagnosing other gynecologic pathology, such as
fibroids, ovarian masses, ovarian torsions,
and tubo-ovarian abscesses.
Special Populations
There are certain populations in which the
spectrum of disease is significantly different
than the majority of patients. Extra attention
is warranted when evaluating special populations, such as women and older persons,
with abdominal pain (Figure 1).
Abdominal pain in women may be related
to pathology in the pelvic organs. Ovarian
cysts, uterine fibroids, tubo-ovarian abscesses,
and endometriosis are common
causes of lower abdominal pain
Occult urinary tract infecin women. In women of reprotion, perforated viscus, and
ductive age, special attention to
ischemic bowel disease are
pregnancy, including ectopic
commonly missed or diagpregnancy, and loss of pregnosed late in older patients.
nancy is critical in forming an
appropriate differential diagnosis. The possibility of pregnancy modifies the
likelihood of disease and significantly changes
the diagnostic approach (e.g., avoidance of
radiation exposure in diagnostic testing).
Older patients with abdominal pain present a particular diagnostic challenge. Disease
frequency and severity may be exaggerated
in this population (e.g., a higher incidence
www.aafp.org/afp
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Evaluation of Right Upper Quadrant Abdominal Pain
Patient history

Pulmonary symptoms

Urinary symptoms

Colic

Consider pulmonary
embolus or pneumonia

Consider urinary tract
infection or nephrolithiasis

Consider a hepatobiliary
cause or nephrolithiasis

Physical examination

Tachypnea, hypoxia, or
pulmonary findings

Costovertebral or
suprapubic tenderness

Chest radiography; if
nondiagnostic, helical
CT and D-dimer
assay to evaluate for
pulmonary embolism

Perform a urinalysis

Pyuria

Consider urinary
tract infection or
pyelonephritis

Perform ultrasonography of
abdomen; if nondiagnostic,
consider nephrolithiasis

Hematuria

Consider
nephrolithiasis

CT

Figure 2. Algorithm for the evaluation of right upper quadrant abdominal pain. (CT = computed tomography).

of diverticular disease or sepsis in those with
urinary tract infection). Presentation may
differ in older patients, and poor patient
recall or a reduction in symptom severity
may cause misdiagnosis. There are several
diseases that should be considered in all older
patients with abdominal pain because of the
increased incidence and high risk of morbidity and mortality in these patients. Occult
urinary tract infection, perforated viscus,
and ischemic bowel disease are potentially
fatal conditions commonly missed or diagnosed late in older patients.
Approach to Patients
A  stepwise approach to abdominal pain
requires identification of specific high-risk
976 American Family Physician
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populations. In low-risk patients, the pain
location guides the initial differential diagnosis. Several areas of the abdomen deserve
special attention because the clearest evidence for a consistent work-up is in these
areas.
For right upper quadrant pain, the history focuses on differentiating pulmonary,
urinary, and hepatobiliary pain (Figure 2).
If urinary tract infection or nephrolithiasis is suspected, urinalysis is appropriate.
Patients with colic, fever, steatorrhea, or
a positive Murphy’s sign should receive
ultrasonography.
The evaluation of right lower quadrant
pain is guided by the patient’s history (Figure 3). Patients with symptoms (e.g., fever,
Volume 77, Number 7
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Evaluation of Right Lower
Quadrant Abdominal Pain
Patient with a history of fever or pain that
moves from the periumbilical area to the
right lower quadrant of the abdomen

Yes

No

Consider peritonitis
or appendicitis

Assess for psoas sign,
rigidity, rebound,
guarding, or pain on the
right side of the rectum

Positive
findings

Negative
findings

Consider computed tomography
with intravenous contrast media

Perform
urine, colon,
or pelvic
examination

Figure 3. Algorithm for the evaluation of
right lower quadrant abdominal pain.

Evaluation of Left Lower
Quadrant Abdominal Pain

No
Assess for abdominal distention,
tenderness, and rectal bleeding

Positive
findings

Consider computed tomography
with oral and intravenous contrast
media or empiric treatment of
diverticulitis

Negative
findings

Urinary or
gynecologic
evaluation

Figure 4. Algorithm for the evaluation of left
lower quadrant abdominal pain.

relocalization of pain) or signs (e.g., psoas
sign, rigidity, rebound, guarding) suggestive
of appendicitis should receive CT and urgent
surgical consultation. Normal CT  findings
should trigger additional urine, colon, or
pelvic examination.
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Patient with a history of fever
or diverticular disease

Yes

Finally, left lower quadrant pain focuses
on evaluation for diverticulitis (Figure 4).
Fever, previous diverticular disease, or
suggestive physical examination findings
(e.g., distention, tenderness, rectal blood)
should prompt empiric therapy or CT.
A  normal evaluation should prompt further consideration of urinary or gynecologic
pathology. Patients with undiagnosed pain
should be followed closely, and consultation
with a subspecialist should be considered.

Author disclosure: Nothing to disclose.
REFERENCES
1. Woodwell DA, Cherry DK. National Ambulatory
Medical Care Survey: 2002 summar. Adv Data.
2004;(346):1-44.
2. Kamin RA, Nowicki TA, Courtney DS, Powers RD.
Pearls and pitfalls in the emergency department evaluation of abdominal pain. Emerg Med Clin North Am.
2003;21(1):61-72.
3. Wagner JM, McKinney WP, Carpenter JL. Does this
patient have appendicitis? JAMA. 1996;276(19):
1589-1594.
4. Böhner H, Yang Q, Franke C, Verreet PR, Ohmann C.
Simple data from history and physical examination help
to exclude bowel obstruction and to avoid radiographic
studies in patients with acute abdominal pain. Eur J
Surg. 1998;164(10):777-784.
5. Trowbridge RL, Rutkowski NK, Shojania KG. Does
this patient have acute cholecystitis? JAMA. 2003;
289(1):80-86.
6. Singer AJ, McCracken G, Henry MC, Thode HC, Cabahug CJ. Correlation among clinical, laboratory, and
hepatobiliary scanning findings in patients with suspected acute cholecystitis. Ann Emerg Med. 1996;
28(3):267-272.

www.aafp.org/afp

American Family Physician 977

Acute Abdominal Pain

7. Tamayo-Sarver JH, Dawson NV, Cydulka RK, Wigton RS,
Baker DW. Variability in emergency physician decision
making about prescribing opioid analgesics. Ann Emerg
Med. 2004;43(4):483-493.

Radiology ACR Appropriateness Criteria. Right upper
quadrant pain. http://www.acr.org/SecondaryMain
MenuCategories /quality_safety /app_criteria.aspx.
Accessed August 24, 2007.

8. Fraser AG, Ali MR, McCullough S, Yeates NJ, Haystead A. Diagnostic tests for Helicobacter pylori—can
they help select patients for endoscopy? N Z Med J.
1996;109(1018):95-98.

15. Bree RL, Blackmore CC, Foley WD, et al., for the Expert
Panel on Gastrointestinal Imaging. American College of
Radiology ACR Appropriateness Criteria. Right lower
quadrant pain. http://www.acr.org/SecondaryMain
MenuCategories /quality_safety /app_criteria.aspx.
Accessed August 24, 2007.

9. Srinivasan R, Greenbaum DS. Chronic abdominal
wall pain: a frequently overlooked problem. Practical
approach to diagnosis and management. Am J Gastroenterol. 2002;97(4):824-830.
10. Adedeji OA, McAdam WA. Murphy’s sign, acute cholecystitis and elderly people. J R Coll Surg Edinb. 1996;
41(2):88-89.
11. Buckley RG, King KJ, Disney JD, Gorman JD, Klausen JH.
History and physical examination to estimate the risk
of ectopic pregnancy: validation of a clinical prediction
model. Ann Emerg Med. 1999;34(5):589-594.
12. Kessler N, Cyteval C, Gallix B, et al. Appendicitis: evaluation of sensitivity, specificity, and predictive values of
US, Doppler US, and laboratory findings. Radiology.
2004;230(2):472-478.
13. Frank B, Gottlieb K. Amylase normal, lipase elevated: is
it pancreatitis? A case series and review of the literature.
Am J Gastroenterol. 1999;94(3):463-469.
14. Bree RL, Foley WD, Gay SB, et al., for the Expert Panel
on Gastrointestinal Imaging. American College of

978 American Family Physician

www.aafp.org/afp

16. Levine MS, Bree RL, Foley WD, et al., for the Expert
Panel on Gastrointestinal Imaging. American College
of Radiology ACR Appropriateness Criteria. Left lower
quadrant pain. http://www.acr.org/SecondaryMain
MenuCategories /quality_safety /app_criteria.aspx.
Accessed August 24, 2007.
17. Gerhardt RT, Nelson BK, Keenan S, Kernan L, MacKersie A, Lane MS. Derivation of a clinical guideline
for the assessment of nonspecific abdominal pain:
the Guideline for Abdominal Pain in the ED Setting
(GAPEDS) phase I study. Am J Emerg Med. 2005;23(6):
709-717.
18. Jones RS, Claridge JA. Acute abdomen. In: Townsend.
Sabiston Textbook of Surgery. 17th ed. Philadelphia,
Pa.: Saunders; 2004:1219-1240.
19. Stabile I, Campbell S, Grudzinskas JG. Can ultrasound
reliably diagnose ectopic pregnancy? Br J Obstet Gynaecol. 1988;95(12):1247-1252.

Volume 77, Number 7

◆

April 1, 2008

