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Pathophysiology

Visceral pain comes from the abdominal viscera, which are 

innervated by autonomic nerve fibers and respond mainly to the 

sensations of distention and muscular contraction-not to cutting, 

tearing, or local irritation. Visceral pain is typically vague, dull, and 

nauseating. It is poorly localized and tends to be referred to areas 

corresponding to the embryonic origin of the affected structure. 

Foregut structures (stomach, duodenum, liver, and pancreas) cause 

upper abdominal pain. Midgut structures (small bowel, proximal 

colon, and appendix) cause periumbilical pain. Hindgut structures 

(distal colon and GU tract) cause lower abdominal pain.

Somatic pain comes from the parietal peritoneum, which is 

innervated by somatic nerves, which respond to irritation from 

infectious, chemical, or other inflammatory processes. Somatic 

pain is sharp and well localized.

Referred pain is pain perceived distant from its source and results 

from convergence of nerve fibers at the spinal cord. Common 

examples of referred pain are scapular pain due to biliary colic, 

groin pain due to renal colic, and shoulder pain due to blood or 

infection irritating the diaphragm.
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Pathophysiology of pain in acute abdomen
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Disorders that give rise to acute abdominal pain 

RUQ EPI LUQ

RL PU LL

RLQ SP LLQ

Right upper quadrant (RUQ)

Biliary: cholecystitis,

cholelithiasis, cholangitis

Colonic: colitis, diverticulitis

Hepatic: abscess, hepatitis, mass

Pulmonary: pneumonia, embolus

Renal: nephrolithiasis, pyelonephritis

Epigastric (EPI)

Biliary: cholecystitis,

cholelithiasis, cholangitis

Cardiac: myocardial infarction, pericarditis

Gastric: esophagitis, gastritis, peptic ulcer

Pancreatic: mass, pancreatitis

 Vascular: aortic dissection

Right lower quadrant (RLQ)

Colonic: appendicitis, colitis,

diverticulitis, IBD, IBS

Gynecologic: ectopic pregnancy,

fibroids, ovarian mass, torsion, PID

Renal: nephrolithiasis, pyelonephritis

Right lumbar (RL)

Renal: pyelonephritis, nephrolithiasis,

urolithiasis, perinephric abscess,

renal cell carcinoma, renal papillary necrosis,

hydronephrosis, renal infarction

Hepatic: hydatid cyst, liver abscess

Colonic: appendicitis, appendicular abscess

Left lumbar (LL)

Renal: urinary calculi, pyelonephritis, 

glomerulonephritis, renal abscesses,

obstruction of uretero-pelvic junction,

polycystic kidney disease

Vascular: abdominal aortic aneurysms,
acute renal infarction

Periumbilical (PU)

Colonic: early appendicitis

 Gastric: esophagitis, gastritis, peptic ulcer,

small-bowel mass or obstruction

 Vascular: aortic dissection,

mesenteric ischemia

Suprapubic (SP)

Colonic: appendicitis, colitis,

diverticulitis, IBD, IBS

Gynecologic: ectopic pregnancy,

fibroids, ovarian mass, torsion, PID

Renal: cystitis, nephrolithiasis,

pyelonephritis

Left lower quadrant (LLQ)

Colonic: colitis, diverticulitis, IBD, IBS

Gynecologic: ectopic pregnancy,

fibroids, ovarian mass, torsion, PID

Renal: nephrolithiasis, pyelonephritis

Left upper quadrant (LUQ)

Cardiac: angina, myocardial

infarction, pericarditis

Gastric: esophagitis, gastritis, peptic ulcer

Pancreatic: mass, pancreatitis

Renal: nephrolithiasis, pyelonephritis

Vascular: aortic dissection, mesenteric ischemia
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Clinical evaluation

History

A careful and methodical clinical history should be obtained. Key 

features of the history include the dimensions of pain (i.e., mode of 

onset, duration, frequency, character, location, chronology, 

radiation, and intensity), as well as the presence or absence of any 

aggravating or alleviating factors and associated symptoms. Often 

such a history is more valuable than any single laboratory or x-ray 

finding and determines the course of subsequent evaluation and 

management.

When possible, the history should be obtained from a nonsedated 

patient. 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.

Key points on history
l Site

l Nature & character

l Duration

l Intensity

l Precipitating & relieving factors

l Associated symptoms                  







Plain radiograph film of dilated loops of small bowel in small

bowel obstruction
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The first step in the abdominal examination is careful inspection of 

the anterior and posterior abdominal walls, the flanks, the perineum, 

and the genitalia for previous surgical scars (possible adhesions), 

hernias (incarceration or strangulation), distention (intestinal 

obstruction), obvious masses (distended gall bladder, abscesses, or 

tumors), ecchymosis or abrasions (trauma), striae (pregnancy or 

ascites), an everted umbilicus (increased intra-abdominal pressure), 

visible pulsation (aneurysm), visible peristalsis (obstruction), or 

engorged veins (portal hypertension).

The next recommended step in the abdominal examination is 

auscultation. Although it is important to note the presence (or 

absence) of bowel sounds and their quality, auscultations probably 

the least rewarding aspect of the physical examination.

The third step is percussion to search for any areas of dullness, fluid 

collections, section of gas-filled bowel, or pockets of free air under 

the abdominal wall. Tympany may be present in patients with 

bowel obstruction or hollow viscus perforation.

The last step, palpation, is the most informative aspect of the 

physical examination. Palpation of the abdomen must be done very 

gently to avoid causing additional pain early in the examination.

Rectal, genital and (in women) pelvic examination are essential to 

the evaluation of all patients with acute abdominal pain.

Investigation

Laboratory tests and imaging studies rarely, if ever, establish a 

definitive diagnosis by themselves; however, if used in the correct 

clinical setting, they can confirm or exclude specific diagnosis 

suggested by the history and physical examination.

Laboratory tests

In all patients except those in extremis, a complete blood         

count, blood chemistries, and a urinalysis are routinely obtained 

before a decision to operate. The hematocrit is important in that      

it allows the surgeon to detect significant changes in plasma volume

Common abdominal signs and findings on physical examination

Sign Finding Association clinical condition

Cullen's sign Bluish periumbilical discoloration Retroperitoneal haemorrhage

Kehr's sign Severe left shoulder pain Splenic rupture

   Ruptured ectopic pregnancy

McBurney's sign Tenderness located 2/3 distance from anterior Appendicitis

  iliac-spine to umbilicus on right side

Murphy's sign Abrupt interruption of inspiration on palpation of Acute cholecystitis

  right upper quadrant 

Iliopsoas sign Hyperextension of right hip causing abdominal pain Appendicitis

Obturator's sign Internal rotation of flexed right hip causing Appendicitis

  abdominal pain 

Grey-Turner's sign  Discoloration of the flank Retroperitoneal haemorrhage

Chandelier sign Manipulation of cervix causes patient to lift Pelvic inflammatory disease

  buttocks off table

Rovsing's Right lower quadrant pain with palpation of the left Appendicitis

  lower quadrant 
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(e.g., dehydration caused by vomiting, diarrhea, or fluid loss into 

the peritoneum or the intestinal lumen), preexisting anemia, or 

bleeding. An elevated White blood cell (WBC) count is indicative 

of an inflammatory process and is a particular helpful finding if 

associated with a marked left shift; however, the presence or 

absence of leukocytosis should never be the single deciding factor 

as to whether the patient should undergo an operation. A low WBC 

count may be a feature of viral infections, gastroenteritis, or non 

specific abdominal pain. Other tests, such as C-reactive protein 

assay, may be useful for increasing confidence in the diagnosis of an 

acute inflammatory condition. An important consideration in the use 

of any such test is that derangements develop over time, becoming 

more likely as the illness progresses; thus, serial examinations 

might be more useful than a single test result obtained at an 

arbitrary point. Indeed, for the diagnosis of acute appendicitis, serial 

observations of the leukocyte count and the C-reactive protein level 

have been shown to posses greater predictive value than single 

observation.

Serum electrolyte, blood urea nitrogen, and creatinine 

concentrations are useful in determining the nature and extent of 

fluid losses. Blood glucose and other chemistries may also be 

helpful. Liver function tests (serum bilirubin, alkaline phosphatase, 

and transaminase levels) are mandatory when abdominal pain is 

suspected of being hepatobiliary in origin. Similarly, amylase and 

lipase determinations are mandatory when pancreatitis is suspected, 

although it must be remembered that amylase levels may be low or 

normal in patients with pancreatitis and may be marked elevated   

in patients with other conditions (e.g., intestinal obstruction, 

mesenteric thrombosis, and perforated ulcer). Electrocardiography 

is mandatory in elderly patients and in patients with a history of 

cardiomyopathy, dysrhythmia, or ischemic heart disease. 

Laboratory and imaging studies for diagnosing patients with acute abdominal pain

Study Etiology

Abdominal CT Appendicitis; diverticulitis; bowel obstruction; pancreatitis (necrosis); abdominal aortic aneurysm in stable  

  patient; mesenteric ischemia

Abdominal radiography Bowel perforation; bowel obstruction/volvulus; abdominal aortic aneurysm; mesenteric ischemia (dilated  

  loops, air-fluid levels, pneumatosis intestinalis, thumb printing [edema of bowel wall with convex        

  indentations of lumen])

Amylase Pancreatitis (less specific than lipase); bowel obstruction; peptic ulcer perforation; bowel perforation;  

  mesenteric ischemia

Angiography Mesenteric ischemia

Blood cultures Infection

Chest radiography Pneumonia; free air under diaphragm

Electrocardiography Nonabdominal emergencies such as myocardial infarction or pulmonary embolism

Electrolytes Diabetic ketoacidosis; electrolyte abnormalities; metabolic acidosis with bowel infarction (mesenteric  

  ischemia)

Leukocytosis Infection; intestinal ischemia; perforated peptic ulcer

Lipase Pancreatitis; bowel obstruction; duodenal ulcer

Liver function test Cholecystitis (most commonly elevated alkaline phosphatase, H-glutamyltransferase, elevated bilirubin);

and transaminases mesenteric ischemia (possible elevated alkaline phosphatase)

Pulse oximetry Pneumonia; pulmonary embolism

Ultrasonography Cholecystitis; appendicitis (less accurate than CT, more operator dependent); abdominal aortic aneurysm in  

  unstable patient

Urinalysis Urinary tract infection



Plain radiograph film showing free air under the right dome

of diaphram

Imaging tests

Radiologic imaging plays a key role in the evaluation and 

management of the acute abdomen. Based on the location of 

abdominal pain, different imaging studies are recommended by the 

American College of Radiology as part of the diagnostic workup. 

Ultrasonography is preferred for evaluation of right upper quadrant 

pain and suprapubic pain versus computed tomography (CT) for 

right and left lower quadrant pain. CT with intravenous contrast 

media is recommended for workup of right lower quadrant pain, and 

CT with oral and intravenous contrast media is preferred for left 

lower quadrant pain. Initial radiologic evaluation of the patient with 

acute abdominal pain included plain films of the abdomen in the 

supine and standing positions and chest radiographs. Currently CT 

scaning is generally considered more likely to be helpful in most 

situations. Still, some situations remain in which plain films may be 

a more useful and safe form of investigations.

Although in most settings, CT is the preferred modality for primary 

evaluation of acute abdominal pain, there are certain settings in 

which Ultrasonography (USG) should be considered. When 

gallstones are considered a likely diagnosis, USG is more 

appropriate to be diagnostic than CT is, given that about 85% of 

gallstones are not detected by X-rays.

Management

The primary goals in the management of patient's with acute 

abdominal pain are to establish a differential diagnosis and a plan 

for confirming the diagnosis through appropriate imaging studies, 

to determine whether operative intervention is necessary, and to 

prepare the patient for operation in a manner that minimizes 

perioperative morbidity and mortality. These steps can usually be 

completed in less than 1 hour and should be insisted on in the 

evaluation of most patients.

Primary 

Resuscitation 

Primary management of acute abdomen is to follow up Airway, 

Breathing and Circulation that is ABCs management.

l Patients should be kept in nothing by mouth

l Intravenous access by large bore IV cannula (beware of over 

transfusion in acute myocardial infarction) 

l Cardiac monitoring and oxygen supplementation with pulse 

oximetry monitor

l Adequate blood transfusion is essential if sepsis or acute blood 

loss occur 

l Continue transfusing until haemoglobin not reached more than 

10 gm/dl and further bleeding or major surgery is planned 
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Stages of primary management

Stage I 

Resuscitation by ABCs  (Airway, 

Breathing, Circulation) management

Stage II

Symptom control by I/V or I/M analgesics, 

antiemetics, NG tube

Stage III

Monitoring of the patient by following up 

hydration status and central venous catheter

Stage IV

Non- surgical treatment: I/V antibiotics 

(Broad spectrum), subcutaneous octreotide 

in severe pancreatitis
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Symptom control 

It is widely recognized that of all patients admitted for acute 

abdominal pain, only a minority require immediate or urgent 

operation. 

A major point of contention in the management of patients with 

acute abdominal pain is the use of narcotic analgesics during the 

observation period.

l Intravenous or intramuscular opioid analgesics 

l Antiemetic therapy 

l Nasogastric tube if vomiting 

Monitoring the patient 

A final point is that over the course of a 24 to 48 hour observation 

period, the patient's condition may neither deteriorate nor improve, 

and supplemental investigation may be considered.

l Foley's catheter to follow hydration status and to obtain 

urinalysis 

l Central venous catheter 

Non-surgical treatment 

Antibiotic must be consider when treating suspected abdominal 

sepsis or diffuse peritonitis. Coverage should be aimed at anaerobes 

and aerobic gram negatives. If spontaneous bacterial peritonitis 

suspected, must cover for gram positive aerobes. 

l Intravenous gentamycin, amoxicillin, (suspected perforated 

peptic ulcer, mesenteric ischemia) 

l Subcutaneous octreotide in severe pancreatitis 

Definite

l Perforated peptic ulcer: Laparotomy followed by highly 

selective vagotomy (proximal gastric, or parietal cell vagotomy) 

combined with simple omental patch closure of the perforation 

and thorough peritoneal toileting.  

l Appendicitis: Appendisectomy within 4 hours. Should be done 

in at least tertiary level Hospital.  

l Ruptured abdominal aortic aneurysm: Abdominal aortic 

aneurysms (AAAs) are typically repaired by an operative 

intervention. The possible approaches are the traditional open 

laparotomy, newer minimally invasive methodologies, or by the 

placement of endovascular stents. The aorta may be approached 

either transabdominally or through the retroperitoneal space. 

Approach juxtarenal and suprarenal aortic aneurysms from the 

left retroperitoneal space. Depending on the patient's anatomy, 

the aorta can be reconstructed with a tube graft, an aortic iliac 

bifurcation graft, or an aortofemoral bypass. 

l Mesenteric infarction: In transmural colonic ischemia following 

aortic aneurysm surgery resection of the affected bowel segment 

should be performed. Closing the distal end of the colon blindly 

and an end colostomy (the Hartmann procedure) is then a safe 

operation. If there is significant bowel infarction at the time of 

surgery all that could be done is removal of the dead gut. In case 

that the remaining part of the gut would allow oral nutrition and 

a normal life, resection should be performed. It is often advised 

to perform a second look 24 hours later and this decision should 

be made at the time of primary surgery.

l Acute pancreatitis: Intravenous fluid replacement, Oxygen 

mask, Antibiotics, Octreotide (+/-). Observe for progressive 

abdominal signs, features of intra-abdominal sepsis. Monitor 

full blood count, liver function tests, blood glucose level & 

arterial blood gases. ERCP, endoscpic sphincterotomy can be 

used to treat gallstone pancreatitis.

l Acute cholecystitis: Conservative treatment followed by interval 

cholecystectomy (6-8 weeks) with per operative cholangiogram. 

l Pneumoperitoneum: If associated with peritonitis, immediate 

laparotomy, should be done in a centre where facility for 

laparotomy available.

l Ruptured ectopic pregnancy: Immediate laparotomy along 

with Blood Transfusion.

Prognosis

Outcome of acute abdomen depends on diagnosis, severity of 

symptoms, and prompt, effective treatment. Surgical outcome 

depends on the underlying condition that requires surgical repair. 

Prognosis for the majority of surgeries is good (i.e., appendicitis or 

cholecystectomy). The prognosis is more variable when an 

aneurysm or malignancy is the underlying cause. In women, a 

ruptured fallopian tube from an ectopic pregnancy can be life 

threatening, especially when hemorrhage occurs. Outcome may 

also be guarded if severe or widespread infection (e.g., peritonitis 

or sepsis) is present, especially in older individuals or individuals 

with increased risk of co-morbidities (e.g., obesity, diabetes, 

immunodeficiency, or other chronic conditions).
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