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(CQs) and recommendations are shown in supplementary 
information].
Methods A systematic and comprehensive evaluation of 
the evidence for epidemiology, diagnosis, differential diag-
nosis, and primary treatment for acute abdomen was per-
formed to develop the Practice Guidelines for Primary Care 
of Acute Abdomen 2015. Because many types of patho-
physiological events underlie acute abdomen, these guide-
lines cover the primary care of adult patients with nontrau-
matic acute abdomen.
Results A total of 108 questions based on 9 subject areas 
were used to compile 113 recommendations. The subject 
areas included definition, epidemiology, history taking, 
physical examination, laboratory test, imaging studies, dif-
ferential diagnosis, initial treatment, and education. Japa-
nese medical circumstances were considered for grading 
the recommendations to assure useful information. The 
two-step methods for the initial management of acute 
abdomen were proposed. Early use of transfusion and 
analgesia, particularly intravenous acetaminophen, were 
recommended.
Conclusions The Practice Guidelines for Primary Care 
of Acute Abdomen 2015 have been prepared as the first 
evidence-based guidelines for the management of acute 
abdomen. We hope that these guidelines contribute to clini-
cal practice and improve the primary care and prognosis of 
patients with acute abdomen.

Abstract 
Background Since acute abdomen requires accurate diag-
nosis and treatment within a particular time limit to prevent 
mortality, the Japanese Society for Abdominal Emergency 
Medicine in collaboration with four other medical societies 
launched the Practice Guidelines for Primary Care of Acute 
Abdomen that were the first English guidelines in the world 
for the management of acute abdomen. Here we provide 
the highlights of these guidelines [all clinical questions 
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1 Introduction

Acute abdomen is any acute abdominal condition requiring 
a quick response. However, the abdominal discomfort asso-
ciated with extra-abdominal pathophysiology and thoracic 
conditions such as acute myocardial infarction and pneumo-
nia can at times mimic acute abdomen. The acute abdomen is 
managed by many kinds of physicians and requires accurate 
diagnosis and treatment within a particular time limit to pre-
vent mortality. Furthermore, there was not enough high-qual-
ity evidence for the management of acute abdomen, and the 
management of acute abdomen depends on instinct and expe-
rience of the physicians. However, to date, clinical guidelines 
for physicians to facilitate best outcomes in patients with 
acute abdomen are lacking. In addition, methods of physical 
examination are changing with recent advances in diagnostic 
confirmation and treatment with modalities such as multide-
tector computed tomography. Acute abdomen is managed by 
many kinds of medical specialists. Therefore, the Japanese 
Society for Abdominal Emergency Medicine in collaboration 
with four other medical societies (Japan Radiological Society, 
Japan Primary Care Association, Japan Society of Obstet-
rics and Gynecology, Japanese Society for Vascular Surgery) 
initiated the preparation of Practice Guidelines for Primary 
Care of Acute Abdomen in 2012. After critical appraisal of 
evidence, hard discussion to formulate consensus and voting 

to make recommendations, the Practice Guidelines for Pri-
mary Care of Acute Abdomen 2015 that were the first English 
guidelines in the world for the management of acute abdo-
men were finally published.

2  Methods

2.1  Purpose

The purpose of these guidelines is to provide practical 
medical guidelines to clinicians for improving the quality 
and efficacy of treatment and advancing the prognosis and 
quality of life of patients with acute abdomen. However, 
the subjects of these guidelines are limited to adults with 
nontraumatic acute abdomen.

2.2  Stakeholder involvement

Members of the Committee of Japanese (JPN) Guidelines 
for Acute Abdomen 2015 included primary care physicians, 
gastroenterologists, surgeons, emergency physicians, radiol-
ogists, vascular surgeons, obstetricians, and gynecologists. 
The guidelines were first presented to related academic 
societies for public comments and were subsequently evalu-
ated by a wide range of external parties, including the gen-
eral public, attorneys, primary care and internal medicine 
physicians, and surgeons.These guidelines are designed for 
all clinicians who treat acute abdomen, ranging from gen-
eral clinicians to the ones specializing in acute abdomen.
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2.3  Guideline preparation method

2.3.1  Clinical question (CQ) preparation and literature 
search

Members of the Committee of JPN Guidelines for Acute 
Abdomen 2015 discussed and determined CQs based on 
the important clinical issues listed. Keywords extracted 
from the CQ were used to retrieve academic articles pub-
lished from January 1983 to December 2011 by querying 
PubMed and Japana Centra Revuo Medicina Web.

2.3.2  Method of systematic literature review

Evidence assessment was performed following the proce-
dures described below.

1. Extraction of risk/benefit outcomes using CQs
2. Evaluation of each article: preparation of structured 

abstracts
 The information in each article was summarized, 

including the study design, and the risk of bias in each 
study was determined.

3. Method of defining the quality of evidence supporting 
recommendations

 Each study was evaluated using the Oxford Centers for 
Evidence-based Medicine 2011 Levels (Table 1) [1], 
and a comprehensive evaluation of the evidence was 
conducted for all articles indicated in CQs as body of 
evidence [2–17].

2.4  Grading the strength of recommendations

The strength of recommendations was graded with refer-
ence to (1) quality of the evidence, (2) preferences of the 
patient, (3) risks and benefits, (4) cost estimates, etc. The 
grading of recommendations was divided into 5 categories 
(Table 2) [18].

3  Results

One hundred and eight questions were prepared in nine 
subject areas, for which 113 recommendations were pro-
posed (Tables 3, 4, 5, 6, 7, 8, 9, 10). All CQs and recom-
mendations were shown in the Supplementary Information.

3.1  Definitions (Table 3)

CQ1 What is acute abdomen?

Acute abdomen refers to intra-abdominal pathology, includ-
ing extra-abdominal, thoracic and systematic pathology, with 

an onset of less than one week that may require urgent inter-
ventions, such as surgery.

<Comment> Abdominal disease with acute onset of 
abdominal pain requiring immediate intervention includ-
ing emergency surgery is termed acute abdomen. Abdomi-
nal pain is often derived from digestive system diseases but 
may also be caused by extra-abdominal diseases. There-
fore, appropriate primary care should be provided based on 
careful history taking and local and systemic findings.

As urgent correspondence may be required without a 
definitive diagnosis in a proportion of cases, the general 
term ‘acute abdomen’ is used [19]. Abdominal pain is 
reported to be the chief complaint of as many as 5 % of 
patients attending emergency rooms [20] (level 4). With 
consideration of the mechanisms and clinical pathophysi-
ology underlying abdominal pain, aggravation should be 
avoided through immediate and adequate initial interven-
tions including emergency surgery.

The causes of acute abdomen are classified into (1) 
localized abdominal pain; (2) clinical conditions, such as 
inflammation and/or infection, mechanical obstruction, cir-
culatory disturbance; (3) extra-abdominal diseases; and (4) 
degree of emergency [21] (level 4).

3.2  Epidemiology (Table 3)

CQ2 What is the incidence of acute abdomen?

Causes of acute abdomen include acute appendicitis, chole-
lithiasis, small intestinal obstruction, ureteral stone, gastri-
tis, peptic ulcer perforation, gastroenteritis, acute pancrea-
titis, diverticulitis, obstetrics and gynecological diseases; 
however, the incidence varies according to age and disease 
etiology (level 3). Furthermore, acute abdomen should be 
differentiated from myocardial infarction, torsion of the 
spermatic cord, and other systemic diseases.

CQ4 What are the prognostic factors of acute abdo-
men?

When acute abdomen is diagnosed to be due to cardiovas-
cular diseases, or acute abdomen causes poor overall status 
and abnormal vital signs in patients, the prognosis is gener-
ally poor. The presence of comorbidities and advanced age 
are also known poor prognostic factors (level 2).

<Comment> High mortality and morbidity rates are 
observed in cases of acute abdomen due to cardiovascular 
diseases (myocardial infarction, mesenteric arterial occlu-
sion, non-obstructive mesenterium ischemia, and aortic 
aneurysm rupture) [22] (level 2). Acute abdomen with 
abnormal vital signs (e.g., perforative large bowel perito-
nitis) and intestinal necrosis due to ileal strangulation have 
also been reported as poor prognostic factors [23] (level 3). 
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Data from National Clinical Database in 2011–2012 dem-
onstrated that postoperative 30-day and in-hospital mortal-
ity rates in patients with general peritonitis were 8.8 and 
14.1 %, respectively [24] (level 2).

High mortality and morbidity have been shown to be 
associated with poor general condition in elderly patients 
[25] (level 2) [26, 27] (level 3); steroid use [23] (level 3); 
respiratory or circulatory dysfunction; high APACHE II, 
SOFA, POSSUM, or E-PASS scores [28] (level 3); ASA 
classification class ≥3 [23, 29–31] (level 3); organ failure 
[26, 32] (level 3); and recent invasive surgery [33] (level 
3). Because the prevalence of cardiovascular comorbidi-
ties (myocardial infarction, mesenteric arterial occlusion, 
non-obstructive mesenterium ischemia, and aortic aneu-
rysm rupture) and cardiopulmonary dysfunction is high in 
elderly patients, and diagnosis is usually more challenging 

in this population than in other generations, higher mortal-
ity from acute abdomen is observed in elderly patients [34] 
(level 3).

High volume centers typically have better acute 
abdomen outcomes than low volume centers [35] (level 
2).

3.3  History taking (Table 4)

CQ16 What should be included in acute abdomen his-
tory taking?

The site and characteristics of the abdominal pain, acces-
sory symptoms (pain location, migration, sudden onset, 
increasing severity, accompaniment with hematemesis/
hematochezia, vomiting, diarrhea, or constipation) should 

Table 2  Grades of 
recommendation [J 
Hepatobiliary Pancreat Sci 
(2010) 17:3–12]

Grade of recommendation Contents

A Recommended strongly to perform

Evidence is strong and clear clinical effectiveness can be expected

B Recommended to perform

Evidence is moderate or strong, although evidence of effectiveness is sparse

C1 Evidence is sparse, but may be considered to perform

Effectiveness can possibly be expected

C2 Scientific evidence is not sufficient, so clear recommendation cannot be made

Evidence is not sufficient to support or deny effectiveness

D Considered to be unacceptable

There is evidence to deny effectiveness (to show harm)

Table 3  Summary of recommendation: A. Definition, B. Epidemiology

A. Definition

 CQ1 What is acute abdomen?

  Acute abdomen refers to intra-abdominal pathology, including thoracic pathology, with an onset of less than one week that may require 
urgent interventions, such as surgery

B. Epidemiology

 CQ3 Which diseases most frequently cause acute abdomen in women?

   The diseases that frequently cause acute abdomen in women include bowel obstruction, pelvic inflammatory disease (PID), ovarian torsion, 
ovarian hemorrhage, acute cholangitis, acute cholecystitis, ureteral calculi, peptic ulcer, gastrointestinal perforation, and acute appendicitis 
(level 4, recommendation B)

 CQ9 What is the prognosis of patients with undiagnosed acute abdomen?

  The abdominal pain usually disappears within 2–3 days, and the majority disappears after 2–3 weeks (level 3). However, a disease requiring 
surgery may be diagnosed subsequently, and a careful follow-up is necessary (level 3)

  Furthermore, there is little benefit in performing a routine laparoscopy for the diagnosis (level 3, recommendation C2)

 CQ15 Which diseases that cause abdominal pain require emergency angiography, intraarterial infusion, or embolism treatment?

  Emergency angiography is performed for the diagnosis of non-obstructive mesenteric ischemia (NOMI) and arterial hemoperitoneum (level 
4, recommendation A)

  Emergency angiography may be required for the insertion and maintenance of a catheter for infusion of drugs to control bleeding from a 
ruptured hepatoma, superior mesenteric artery (SMA) thromboembolism, NOMI, or acute pancreatitis (level 4, recommendation B)

  Also, an emergency angiography may be performed for the purpose of stent insertion and coil embolization of the aortic dissection and 
aneurysm or for the purpose of achieving hemostasis of a digestive tract hemorrhage that could not be achieved endoscopically (level 4, 
recommendation B)
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Table 4  Summary of recommendation: C. History taking

 CQ16 What should be included in acute abdomen history taking?

  The site and characteristics of the abdominal pain, accessory symptoms (pain location, migration, sudden onset, increasing severity, accom-
paniment with hematemesis/hematochezia, vomiting, diarrhea, or constipation) should be assessed to differentiate cases requiring emer-
gency surgery (level 2, recommendation A)

  Patient allergies, medication history, previous history of abdominal disease, diet, and pregnancy in women of reproductive age should be 
assessed (level 2, recommendation A)

 CQ17 What medical and surgical history should be taken for patients with abdominal pain?

  A complete medical and surgical history should be taken for patients with abdominal pain (level 5, recommendation A)

  For patients with a history of ureteral calculi, cholecystolithiasis, or gastroduodenal ulcer, there are many recurring cases. Therefore, even if a 
complete medical history cannot be obtained, ascertain whether the patient had a similar pain previously (level 3, recommendation A)

  Furthermore, even a minor abdominal surgery may cause adhesions and a strangulated bowel obstruction or an abdominal incisional hernia; 
therefore, a complete surgical history should be taken (level 5, recommendation A)

 CQ18 Does taking a patient’s history based on the SAMPLE contribute to treatment strategy decisions?

  No clear evidence exists, showing that taking a history based on the SAMPLE contributes to treatment strategy decisions. However, the key 
questions based on the SAMPLE have become the gold standard for history taking during emergency care in many countries and are appro-
priate, particularly when time is limited (level 3, recommendation B)

 CQ19 Is the general rule that otherwise healthy patients with intense abdominal pain continuing for more than 6 h more likely to undergo 
surgery?

  There is no evidence that 6 h of continuous abdominal pain is valid grounds for surgery. However, because it is reported that continuous 
abdominal pain in elderly people is a predictor of emergency surgery, it is useful to check the duration of the abdominal pain (level 4, 
recommendation B)

 CQ20 What should be included in the medical history of patients with acute abdomen?

  Patients with abdominal pain should be asked about all current medications (level 2, recommendation A)

 CQ21 Does a patient’s menstrual history (including the menstrual cycle and dysmenorrhea) have diagnostic significance?

  Because differentiation of gynecological causes of acute abdomen, such as ovarian hemorrhage, endometriosis, or painful functional menses, 
and pregnancy-related causes of acute abdomen, such as extrauterine pregnancy or miscarriage, it is important that a menstrual history 
should be taken (level 4, recommendation B)

 CQ22 Which questions are useful for determining pregnancy?

  1. Has there been a delay in the patient’s menstrual cycle?

  2. Has the patient experienced any pregnancy symptoms, such as vomiting (morning sickness)?

  3. Does the patient use contraception?

  4. Has the patient had an opportunity to become pregnant?

  5. Has the patient undergone infertility treatment?

  These are the important questions to ask to determine pregnancy (level 1, recommendation A). However, pregnancy may be overlooked even 
if the answers are not indicative of pregnancy. When it is necessary to definitively diagnose pregnancy, urinary or serum hCG should be 
measured

 CQ23 Is vomiting accompanying the abdominal pain useful for a diagnosis?

  Vomiting in conjunction with acute abdomen is an important sign of the following diseases and conditions:

  1. Excessive stimulation of the peritoneal or mesenteric nerve, gastric ulcer perforation, acute pancreatitis, appendicitis perforation, and ovar-
ian torsion

  2. Obstruction of the lumen of an organ consisting of involuntary muscles (the bile duct, the urinary tract, the cervical canal, the bowel, and 
the appendix)

  The presence of vomiting and characteristics of the vomit should be checked (level 5, recommendation A)

 CQ25 Is anorexia coexisting with abdominal pain useful for the diagnosis?

  Anorexia is a nonspecific symptom accompanying many diseases. When acute appendicitis is suspected, the presence of anorexia should be 
confirmed (level 3, recommendation C1)

 CQ26 Is a change in bowel habits with abdominal pain useful for a diagnosis?

  A change in bowel habits may accompany digestive system diseases, such as colorectal cancer. The probability is particularly high in patients 
under 70 years of age. Bowel habits should be ascertained for patients with acute abdomen (level 3, recommendation A)

 CQ27 Are the presence and properties of constipation and/or diarrhea useful for the diagnosis of acute abdomen?

  The presence of and the number of times a patient has experienced diarrhea and/or constipation are useful in the diagnosis of acute abdomen 
and may be a symptom of bowel obstruction. The presence and characteristics of the diarrhea and/or constipation should be ascertained 
(level 4, recommendation A)
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be assessed to differentiate cases requiring emergency sur-
gery (level 2, recommendation A).

Patient allergies, medication history, previous history of 
abdominal disease, diet, and pregnancy in women of repro-
ductive age should be assessed (level 2, recommendation 
A).

<Comment> In patients with intense pain and unstable 
vital signs, sufficient time may not be available for care-
ful taking of complete history. In these cases, a brief medi-
cal history should be taken to differentiate cases requir-
ing emergency treatment (Fig. 1) (level 4). The acronym 
“SAMPLE” has been proposed as a method of obtaining 
useful information in a timely manner [36] (level 4). In 
addition, the acronym “OPQRST” [O (onset), P (palliative/
provocative), Q (quality/quantity), R (region/radiation), S 
(associated symptom), T (time course)] has also been rec-
ommended as a systematic and comprehensive method of 
medical history taking [37] (level 4).

Pain location is often useful in determining differen-
tial diagnoses (Fig. 2). For example, right upper quadrant 
pain is often observed in acute cholecystitis and hepatitis, 
whereas pain migrating from the upper quadrant to the 
right lower quadrant may indicate acute appendicitis. On 
the other hand, diverticulitis usually produces pain in the 
central, right, or left abdominal regions. Esophagitis and 
peptic ulcers may cause epigastric discomfort.

Pain radiation is another important component of the 
abdominal examination. Pain derived from pancreatitis usu-
ally spreads through the back, and pain from renal colic typ-
ically radiates towards the reproductive organs [38] (level 
4).

Pain duration is important in cases of both acute and 
intermittent abdominal pain. Pain from pancreatitis typi-
cally increases gradually and persists. On the other hand, 
pain from perforated peritonitis has a rapid onset and is 
severe from the time of onset [38] (level 4).

The characteristics of reported pain may also assist in 
diagnosis. Typical reflux esophagitis causes burning pain, 
whereas gastroenteritis and bowel obstruction may cause 
colicky pain [38] (level 4).

In general, reported pain severity is correlated with dis-
ease severity. This is particularly true of acute onset abdomi-
nal pain. For example, colic due to gallstones, renal calcu-
lus, and mesenteric artery occlusion is typically very severe, 
whereas pain due to gastroenteritis is less intense. However, 
differentiation is often difficult as pain thresholds are subjec-
tive and vary according to the character and pain experience 
of the patient. Furthermore, patient age and daily health sta-
tus may influence the perception of pain. Pain is commonly 
masked in patients taking steroids and complaints of pain are 
often obscure in elderly patients. A comparison with previ-
ously experienced pain is often useful [38] (level 4).

The identification of factors that exacerbate or reduce 
pain is also important. Pain from peptic ulcer is relieved 
by eating and then develops again after several hours. Pain 
from pancreatitis is typically relieved by sitting and wors-
ens with decubitus [38] (level 4).

The determination of symptoms associated with abdom-
inal pain is important. In patients with vomiting or diar-
rhea and abdominal pain, viral enteritis (e.g., norovirus), 
bacterial enteritis (e.g., Campylobacter), and acute gas-
tric mucosal lesion due to Anisakis should be considered. 
Weight loss is often observed in patients with malignant 
tumors. Sustained nausea and/or vomiting indicates bowel 
obstruction. Change in bowel habit may indicate large 
bowel disease. [38] (level 4).

Pregnancy should be excluded in women of childbear-
ing age. The period and duration of last menstruation, men-
strual cycle, irregular bleeding, contraceptive use, and his-
tory of sterility treatment should be obtained [38] (level 4).

Peptic ulcers associated with nonsteroidal anti-inflam-
matory drug (NSAID) use, and pseudomembranous 

Table 4  continued

 CQ28 Does the sudden onset of abdominal pain have diagnostic significance?

  Severe abdominal pain that occurs suddenly may indicate aortic aneurysm rupture and aortic dissection. It may also suggest gastrointestinal 
perforation, ischemia of the organ (mesenteric artery occlusion or ovarian torsion), or obstruction of the bile duct or urinary tract. The diag-
nostic value of intense abdominal pain that occurs suddenly is significant. The expression and manner of the pain in the diagnosis of acute 
abdomen should be confirmed (level 3, recommendation A)

 CQ29 Are the characteristics of abdominal pain diagnostic?

  Because the characteristics of abdominal pain have utility in determining differential diagnoses, and surgical intervention is typically neces-
sary in cases of increasing abdominal pain over time, the characteristics of pain should be evaluated during the assessment of acute abdo-
men (level 5, recommendation A)

 CQ30 Does evaluating symptoms according to the OPQRST mnemonic have diagnostic significance?

  Because the properties of pain are important in the differential diagnosis of acute abdomen, they should be ascertained according to OPQRST 
(level 5, recommendation B)

 CQ31 Does movement of the pain site have a diagnostic significance?

  Movement of the pain site may be diagnostic for acute appendicitis, aortic dissection, and ureteral calculi. If these diseases are suspected, the 
presence of algetic movement should be checked (level 1, recommendation A)
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Table 5  Summary of recommendation: D. Physical Examination

 CQ32 What is the most appropriate physical examination method when acute abdomen is suspected?

  The evaluation of patient appearance, vital signs, and an estimate pain degree/severity should be performed to assess the requirement for 
emergency surgery

  The abdominal medical examination comprises ocular inspection, auscultation, percussion, and palpation

  The chest, lower back, rectum, and urogenital apparatus should be examined as required (level 5, recommendation A)

 CQ33 Does a clinician’s first impression of a patient have utility in the diagnosis of acute abdomen?

  First impression (expression, complexion, respiratory status, conditioning, manner, etc.) provides information regarding the pain site and 
peritoneal stimulation sign. This information may be used to evaluate the urgency and severity of abdominal pain (level 3, recommendation 
B)

 CQ35 Does the measurement of vital signs have utility in patients with acute abdomen?

  Tachypnea raises the probability of pneumonia, cardiorespiratory failure, and bacteremia (level 2)

  Tachycardia, hypotension, and body temperature are correlated with severity and prognosis (level 3)

  Therefore, vital signs should always be measured in patients with acute abdomen (recommendation A)

 CQ36 Is an abdominal ocular inspection useful in the diagnosis of acute abdomen?

  An abdominal ocular inspection should be performed to check for surgery scars, skin findings, abdominal distension (local or whole?), her-
nia, abdominal beat, an abdominal mass, and abdominal wall exercise during breathing (level 2, recommendation B)

  Abdominal distension, intestinal peristalsis, and a surgery scar detected during the ocular inspection of patients with acute abdomen very 
likely indicate a bowel obstruction (level 4, recommendation B)

 CQ37 Should auscultation for multiple intestinal peristalsis be performed at a particular location?

  Although auscultation is a mandatory component of the abdominal medical examination, there is a lack of consensus regarding the standard 
method of abdominal auscultation

  If the conduction of peristaltic sounds is good, auscultation at a single location is considered adequate (level 4, recommendation C1)

  Because the clinical significance of auscultation is limited in patients with acute abdomen, in whom peristaltic sounds cannot be heard, it is 
not recommended that multiple auscultations be performed at different locations or for increased durations (level 5, recommendation C2)

 CQ38 Does abdominal examination using a stethoscope have utility in the diagnosis of acute abdomen?

  The identification of abnormal peristaltic murmurs has utility in the diagnosis of bowel obstruction (level 3, recommendation B)

  The significance of abdominal bruits is currently unknown in cases of acute abdomen (level 5, recommendation C2)

 CQ39 Does abdominal percussion have utility in the diagnosis of acute abdomen?

  The presence or absence of percussion pain (percussion tenderness) and ascites can be detected by abdominal percussion in cases of acute 
abdomen (level 2, recommendation A)

 CQ40 Does abdominal palpation have utility in the diagnosis of acute abdomen?

  Muscle guarding, muscle rigidity, and rebound tenderness on light palpation are required to confirm the presence of a peritoneal stimulation 
sign (CQ42, 43) (level 2, recommendation A)

  Organ enlargement or abdominal cavity masses such as those in the gallbladder, liver, spleen, or bladder may be detected on deep palpation 
(level 2, recommendation C1)

 CQ41 Are the ascitic findings, the iliopsoas muscle test, the obturator test, and the Howship-Romberg sign useful in the diagnosis of acute 
abdomen?

  In the diagnosis of acute abdomen, the examination procedure for ascites is not important (level 5, recommendation C2)

  When acute appendicitis is suspected, the iliopsoas muscle test and the obturator test are recommended (level 3, recommendation C1)

  When an obturator hernia is suspected, the Howship–Romberg sign should be confirmed (level 4, recommendation C1)

 CQ43 Does peritoneal stimulation have utility in the diagnosis of acute abdomen?

  The peritoneal stimulation sign suggests peritonitis (level 2, recommendation B)

  If percussion pain is positive, it does not necessarily induce rebound tenderness (level 3, recommendation C2)

  Imaging studies are recommended when peritonitis or mesenteric vascular disorder are suspected clinically (level 5, recommendation B)

 CQ44 How does obesity index affect the diagnosis of acute abdomen?

  The obesity index does not affect the diagnosis of abdominal pain in Japan (level 4). However, a physical examination may become difficult 
as the obesity index increases, and thus, imaging studies should be added (level 5, recommendation C1)

 CQ45 Does the abdominal wall tenderness test (Carnett’s sign) have utility in the diagnosis of acute abdomen?

  The abdominal wall tenderness test has utility in diagnosing abdominal wall ache or psychogenic stomachache and excluding intra-abdomi-
nal lesions (level 4, recommendation C1)

 CQ46 Is a rectal examination useful for the diagnosis of acute abdomen?

  Because the information obtained by adding a rectal examination is extremely limited, and a rectal examination is sometimes distressing for 
the patient, it is not recommended for the routine examination in the diagnosis of the acute abdomen (level 3, recommendation C2)
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enterocolitis due to antimicrobial agents should be 
considered.

In patients with previous history of surgery, detailed sur-
gical history is recommended to assess the possibility of 
adhesive and strangulated bowel obstruction [38] (level 4).

Because recurrence of ureteral stones, cholelithiasis, and 
gastroduodenal ulcers is common, the identification of any 
previous history of these diseases is important [38] (level 4).

CQ20 What should be included in the medical history 
of patients with acute abdomen?

Patients with abdominal pain should be asked about all cur-
rent medications (level 2, recommendation A).

<Comment> Because a large range of medications may 
be associated with acute abdomen, all currently medica-
tions should be determined [38] (level 4). In particular, the 

Table 5  continued

  However, a rectal examination may be indicated when it is necessary to examine the stool properties and when anal diseases, such as hemor-
rhoids and anal fistula, digestive tract hemorrhage, rectal cancer, prostate cancer, or prostatitis, are suspected (level 3, recommendation B)

 CQ47 Is a vaginal examination useful in the diagnosis of acute abdomen?

  There is no definitive evidence showing the utility of a routine internal examination of women with acute abdomen in the emergency room. 
When extrauterine pregnancy or gynecologic pathology, including pelvic inflammatory disease (PID), is suspected, pain upon movement of 
the cervical canal and appendicular tenderness on internal examination may be useful in the diagnosis (level 2, recommendation C1)

Table 6  Summary of recommendation: E. Laboratory Test

 CQ50 Does the measurement of procalcitonin (PCT) have utility in the diagnosis and evaluation of acute abdomen severity?

  The utility of PCT in the diagnosis of non-perforated appendicitis has not been shown to be greater than that of CRP or white blood cell 
(WBC) count; however, PCT has utility in the diagnosis of perforative and abscess formation-related appendicitis. PCT has greater utility in 
the evaluation of acute abdomen severity of acute pancreatitis and peritonitis (level 2, recommendation B)

 CQ51 In which etiology of acute abdomen does blood gas analysis (including lactate) have utility?

  The measurement of base excess (BE), pH, and serum lactic acid level has utility in the diagnosis of shock and intestinal ischemia, and it is 
commonly performed in patients with high levels of clinical suspicion (level 2, recommendation B)

  However, serum lactate levels may not be increased in cases of early intestinal ischemia or volvulus

 CQ52 When the white blood cell count and CRP are normal, is appendicitis excluded?

  It is reported that the white blood cell count is normal in approximately 40 % of appendicitis cases, and CRP may be normal without perfora-
tion or abscess formation. Therefore, a normal white blood cell count and CRP level should not exclude a diagnosis of appendicitis (level 2, 
recommendation D)

 CQ53 Is it useful in the differential diagnosis to measure lipase and amylase in patients with epigastric pain?

  Measurement of lipase is particularly useful in the diagnosis of the acute pancreatitis but is of little value for diagnosing other diseases (level 
3, recommendation B)

 CQ54 For which patients with acute abdominal pain should an electrocardiogram be recorded?

  Because patients with epigastric pain who also have the risk factors of ischemic heart disease may have a myocardial infarction, an electro-
cardiogram is necessary (level 2, recommendation A). Also, it is necessary to confirm the presence or absence of atrial fibrillation, when 
mesenteric, splenic, or renal ischemia or infarction is suspected (level 3, recommendation B)

 CQ56 In which patients do urinalysis have utility?

  Measurement of urinary human chorionic gonadotropin (hCG) levels has utility in the diagnosis of pregnancy. Measurement of urinary por-
phobilinogen has utility in the diagnosis of acute porphyria. Urine qualitative analysis has utility in the diagnosis of ureteral stones, urinary 
tract infection, and ketoacidosis (level 3, recommendation B)

 CQ57 Can ureteral calculi be confirmed or excluded by occult blood in the urine?

  The sensitivity and false-positive rate of urine occult blood in patients with ureteral calculi are 20–30 %. Therefore, it is impossible to diag-
nose or exclude ureteral calculi only by occult blood in the urine, and it is desirable to perform imaging tests, such as ultrasonography, for 
confirmation (level 3, recommendation B)

 CQ58 For which patients with abdominal pain is a pregnancy test useful?

  Pregnancy tests are recommended for female patients of childbearing age who cannot rule out pregnancy (patients with sexual experience 
before the menopause and after the menarche and patients undergoing infertility treatment) (level 3, recommendation B)

 CQ59 For which patients with abdominal pain is an examination for sexually transmitted diseases useful?

  It is useful in the female patient with the sexual experience, particularly patients with suspected pelvic inflammatory disease (PID) (level 3, 
recommendation C1)
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Table 7  Summary of recommendation: F. Imaging Test

 CQ60 In which cases of acute abdomen should plain abdominal radiography be performed?

  The diagnosability of plain abdominal radiography is limited and has no value as a part of routine examinations. Even in cases without 
abnormal findings, ultrasonography (US) or computed tomography (CT) should be considered depending on clinical manifestations (level 
2, recommendation C2)

  However, in settings without access to US or CT, X-ray is considered in patients suspected to have bowel obstruction, ileus, gastrointestinal 
perforation, calculus urinary, emphysematous lesion, or a foreign body (level 2, recommendation C1)

 CQ61 What kind of scans during the course of abdominal radiography should be used for acute abdomen?

  For the initial abdominal radiographic examination, dorsal and standing scans are common, and a chest standing position radiographic 
examination is often added (acute abdomen series*). When a standing position is difficult, a left lateral decubitus position can be substituted 
(level 5, recommendation B). However, for diseases other than bowel obstruction and ileus, the utility of the abdominal standing position 
radiograph may be low and therefore omitted (level 4, recommendation C1)

   * The acute abdomen series consists of a set of abdominal radiographs in the dorsal and standing position and a chest radiograph in the 
standing position

 CQ62 In which cases of acute abdomen should plain chest radiography be considered?

  When gastrointestinal perforation or diseases of the chest such as pneumonia, pericarditis, or myocardial infarction are suspected, plain chest 
radiography should be considered (level 3, recommendation B)

 CQ63 For which kind of acute abdomen case is a contrast radiographic study useful?

  For esophageal and gastric perforations, an upper GI series using water-soluble iodinated contrast media* is useful. When there is a risk of 
aspiration, a low- or isosmotic contrast medium is recommended (level 4, recommendation B). Also, an oral contrast study (water-soluble 
contrast media) for small intestinal obstruction and a radiographic contrast enema for large intestinal obstruction are useful (level 4). Anti-
dromic cystography is useful for diagnosing urinary bladder rupture (level 3)

   * Each water-soluble iodinated contrast medium has a tri-iodinated benzene ring in the fabric. Some ionic contrast media contain side chains 
that keep solutions ionized, whereas the nonionic contrast media do not ionize. The former is more hypertonic than the latter because the 
osmotic pressure of the ionic contrast media is as high as 9 times that of the plasma (75 % of the iodine concentration) and is therefore 
called hypertonic contrast media. However, because the osmotic pressure of a nonionic contrast medium is as low as 3 times that of the 
plasma (60 % of the iodine concentration), it is called a low-osmolar contrast medium. The osmotic pressure of the iso-osmolar contrast 
media is even lower, approximately equivalent to plasma osmolality. Because serious pneumonia and pulmonary edema may develop when 
hypertonic contrast media is in the bronchus, use of low- or iso-osmotic contrast media is recommended when the aspiration of contrast 
media might occur (level 4)

 CQ64 What disease should be assumed when radiographs shows calcification?

  Acute abdomen with calcification includes ureteral calculi, acute appendicitis, acute cholecystitis, acute pancreatitis (acute aggravation of 
chronic pancreatitis), Meckel’s diverticulitis, intestinal ischemia, aneurysm (impending) rupture, aortic dissection, tumor (rupture, twisting, 
or infarction), bowel obstruction, and bowel perforation (level 5). From the position, shape, and mobility of the calcification, it is important 
to judge what kind of calcification it is and its association with acute abdomen (level 5, recommendation B). However, calcification discov-
ered by abdominal radiography may be unrelated to the cause of the acute abdomen (level 5)

 CQ65 In which cases of acute abdomen is US required?

  US is recommended as a screening test for acute abdomen and strongly recommended particularly when AAA rupture or acute cholecystitis 
is suspected. US is recommended in pregnant women, young woman, or children in whom radioactive exposure is not desirable (level 2, 
recommendation A). However, expertise in US is required as this technique is highly dependent on practitioner skill (level 2, recommenda-
tion A)

 CQ66 In which cases of acute abdomen should CT be performed?

  CT may be indicated in all patients with acute abdomen (level 2, recommendation A). However, CT can be omitted when a diagnosis is made 
according to the results of precedent examinations such as US. Radiation exposure should be considered with the use of CT

 CQ68 For which cases of acute abdomen are enhanced CT image useful?

  Because a detailed evaluation of organ ischemia, vascular lesions, or acute pancreatitis severity may be difficult using only non-enhanced 
CT, enhanced CT is recommended. In most cases, diagnoses are made by enhanced CT only, but for the evaluation of blood circulation 
disorders due to strangulation ileus and for the diagnosis of thrombosed type aortic dissection, both plain and enhanced CT together are 
desirable (level 3, recommendation B)

 CQ69 Which clinical conditions be considered when contrast media is administered for CT and MRI studies in patients with acute abdomen?

  Contrast media such as iodine gadolinium should be administered in patients with a history of asthma and allergies only when the benefit 
sufficiently exceeds that of an equivalent test (level 5, recommendation C1). Furthermore, nephropathy induced by iodinated contrast media 
and the renal systemic fibrosis induced by gadolinium contrast media have been reported in patients with renal dysfunction, and careful 
attention must be paid to those patients in particular. In patients taking a biguanide for diabetes, attention must be paid to the potential onset 
of lactic acidosis after iodinated contrast media administration (level 5, recommendation C1)
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type and quantity of NSAIDs and steroid therapies should 
be determined.

In a meta-analysis of 18 studies published in the 1990s, 
risk of bleeding or perforation of the upper gastrointestinal 
tract was observed to be increased by 3.8 times by the use of 
NSAIDs, and this increase was greater in elderly men [39] 
(level 1).

A retrospective study in New York in 1986 reported 
that the peritoneal irritation sign was infrequently 
observed in cases of intestinal perforation among patients 
receiving steroid therapy [40] (level 3). Another study 
in Minnesota reported fewer symptoms of fever, muscle 
guarding, and rigidity in patients with gastrointestinal 
perforation who were administered >20 mg/day pred-
nisolone [41] (level 3). Therefore, symptoms may not 
always be apparent in patients receiving steroid therapy.

CQ29 Are the characteristics of abdominal pain diag-
nostic?

Because the characteristics of abdominal pain have utility 
in determining differential diagnoses, and surgical interven-
tion is typically necessary in cases of increasing abdominal 
pain over time, the characteristics of pain should be evalu-
ated during the assessment of acute abdomen (level 5, rec-
ommendation A).

<Comment> The characteristics (pattern of manifesta-
tion, intensity, type, and duration) of the pain may often 
indicate the pathologic nature and severity of the reported 
pain [19] (level 5).

Types of abdominal pain are typically divided into col-
icky (visceral pain) and somatic pain. Colicky pain is 
derived from the twitching of the smooth muscle of luminal 
organs (alimentary canal, urinary tract, or uterus) and from 
rapid extension and expansion of the visceral peritoneum. 
Colicky pain is periodic, intermittent, and cramp-like in 
nature. Colic duration of 4–5 min may indicate jejunal 
obstruction, 8–10 min may indicate ileal obstruction, and 
of 15 min may indicate large bowel obstruction [19] (level 
5). Furthermore, severe abdominal pain lasting more than 
6 h has been reported as an indication for surgical interven-
tion [19] (level 5).

On the other hand, somatic pain is persistent and prick-
ling in nature, and it is derived from local inflammation due 
to stimulation of the parietal peritoneum and mesenterium.

3.4  Physical examination (Table 5)

CQ32 What is the most appropriate physical exami-
nation method when acute abdomen is suspected?

-

The evaluation of patient appearance, vital signs, and an 
estimate pain degree/severity should be performed to assess 
the requirement for emergency surgery.

The abdominal medical examination comprises ocular 
inspection, auscultation, percussion, and palpation.

The chest, lower back, rectum, and urogenital apparatus 
should be examined as required (level 5, recommendation 
A).

<Comment>

Table 7  continued

 CQ70 In patients with abdominal pain and no abnormality detected on CT, which emergent diseases can be excluded?

  CT has high diagnosability for intestinal ischemia, gastrointestinal perforation, acute appendicitis, diverticulitis, biliary tract calculus, and 
acute pancreatitis among others. However, these diseases cannot be completely ruled out, even if abnormalities are not found on CT (level 
3, recommendation B)

 CQ71 What type of imaging study is useful for detecting intra-abdominal free air?

  CT (if possible, multiple detector CT) is recommended (level 3, recommendation B)

 CQ72 What is the role of abdominal US and CT in cases of peritonitis due to acute abdomen?

  The diagnosis of peritonitis due to acute abdomen is possible from medical history, physical examination, and laboratory testing in the major-
ity of cases; however, imaging studies should be performed to confirm peritonitis and the underlying cause of investigation

  US is the initial imaging study of choice; however, enhanced abdominal or pelvis CT (when possible, plain + enhanced) should be performed 
in cases where a definitive diagnosis has not been reached with US (level 4, recommendation B)

 CQ73 For what kind of acute abdomen case should MRI be performed?

  MRI should be considered for acute abdomen due to hepatobiliary disease and gynecological disease for which a diagnosis is not obtained by 
ultrasonography and CT as well as for a pregnant woman for whom ultrasonography does not lead to a diagnosis (level 2, recommendation 
C1)

 CQ75 What precautions should be taken for the MRI imaging of a pregnant woman?

  There is no high-quality evidence contraindicating MRI during any period of pregnancy, but because its safety has not yet been completely 
established in early pregnancy, ultrasonography is recommended first. When a diagnosis is not obtained by ultrasonography, non-enhanced 
MRI may be considered (level 2, recommendation C1). Although the enhanced MRI is not contraindicated, it should be considered only 
when the benefit sufficiently exceeds that of the equivalent test (level 4, recommendation C2).
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Table 8  Summary of recommendation: F. Differential Diagnosis

 CQ88 Which diseases should be differentiated for acute abdomen in a pregnant woman?

  The following pregnancy-related conditions should be considered: extrauterine pregnancy, including simultaneous intrauterine and abdominal 
pregnancy, miscarriage, labor, premature separation of a normally implanted placenta, uterine rupture, round ligament pain, chorioamnioni-
tis, and HELLP syndrome

  The following non-pregnancy-related conditions should also be considered: appendicitis, cholecystitis, bowel obstruction, acute pancreatitis, 
urinary calculus, ovarian torsion, uterine myoma, and acute abdomen due to other nonspecific abdominal pain (level 4, recommendation 
C1)

 CQ89 What are the characteristic, prognostic, and predictive features of acute abdomen in elderly patients?

  Regarding the characteristics of acute abdomen in elderly patients, the results of abdominal physical examination and laboratory testing 
often do not reflect the patient condition, decisions regarding surgical indications and prognosis are challenging (level 3), and a definitive 
diagnosis is often not possible (level 3). As CT has utility in the diagnosis of acute abdomen and informing decisions regarding treatment 
strategies, abdominal CT is recommended as required (level 3, recommendation B)

  Urgent hospitalization and surgical intervention are often required for elderly people complaining of abdominal pain (level 3)

  Further, mortality rates increase with patient age

  Acute intestinal ischemia, AAA rupture, and organ dysfunction of the extra-abdominal cavity are all associated with high mortality rates 
(level 3)

 CQ90 What characteristics should be considered for acute abdomen in immunocompromised patients?

  Even with severe peritonitis, physical examination findings in immunocompromised patients may be poor, and it is necessary to evaluate even 
minor findings carefully. For example, the patient’s body temperature tends not to be elevated. Even if the clinical symptoms and signs are 
weak, laboratory tests and imaging should be used to evaluate the patients carefully (level 5, recommendation B)

 CQ91 What characteristics should be considered for acute abdomen in patients with paralysis and sensory disturbance?

  Abdominal pain may be hidden by sensory disturbance, and a delay in diagnosis can increase mortality. Exacerbation of the physical findings 
that are not affected by sensory disturbance must be considered, and evaluation using an objective index apart from the physical examina-
tion should also be considered (level 4, recommendation B)

 CQ94 What should be considered in the patients for whom mutual understanding is difficult, such as dementia patients?

  The patient’s condition is apt to be judged to be mild because expression and evidence of abdominal pain may be poor, but mild findings 
should not be overlooked, and an imaging study, including a CT scan, is recommended (level 4, recommendation A). Regarding potential 
diseases, megacolon (perforative), acute appendicitis, gastrointestinal perforation, foreign body allotriophagy, and side effects of antipsy-
chotics require attention (level 5)

 CQ95 What information contributes to the diagnosis of idiopathic bacterial peritonitis?

  Idiopathic bacterial peritonitis results from an underlying disease that produces ascites where cirrhosis is most common. In addition, it may 
be complicated by ascites occurring in conjunction with the nephrotic syndrome, a malignant tumor, acute hepatitis, or collagen disease

  Idiopathic bacterial peritonitis is diagnosed by a neutrophil count in the ascitic fluid. Because the frequency of symptoms, such as fever, 
stomachache, abdominal tenderness, and rebound tenderness, is low, a neutrophil count in the ascites fluid is required for diagnosis (level 2, 
recommendation A)

 CQ96 When should ovarian torsion be suspected?

  When an ovarian cyst is detected by an imaging study in patients with lower abdominal pain, an obstetrician should be consulted imme-
diately. Ovarian torsion should be considered in patients with a history of a previous ovarian cyst or assisted reproductive technology, in 
pregnant women, and in women of childbearing age (level 3, recommendation A)

 CQ97 When should an obstetrician be consulted for suspicion of extrauterine pregnancy?

  Characteristic symptoms of extrauterine pregnancy with acute abdomen include amenorrhea, genital bleeding, and lower abdominal pain. 
When ultrasonography reveals no fetal sacs in the uterus after 6 weeks of pregnancy or when fetal sac-like structures and effusion liquid 
outside the uterine cavity are detected, an obstetrician should be consulted immediately (level 1, recommendation A)

 CQ98 What are the physical, laboratory, and imaging findings that suggest pelvic inflammatory disease (PID)?

  1. Physical examination findings suggesting PID include lower abdominal tenderness, rebound tenderness, muscle guarding, positive heel 
drop test, tenderness of the pelvic organs, and tenderness of the appendicular region and pain when the uterine cervix is moved by a 
bimanual examination (rectal examination) (level 4, recommendation C1)

  2. The laboratory finding suggesting PID is a remarkable increase in the CRP level (level 4, recommendation C1)

  3. A transvaginal ultrasonography finding highly specific for PID is a bright ascitic fluid. Fallopian tubes ovarian or cyst that the contents 
bright ingredient for fallopian tubes or ovarian abscesses, also suggests PID (level 4, recommendation C1)

  4. Generally, the findings of enhanced CT are nonspecific, but a low-absorbance mass and bowel edema in the pelvis with hyperplasia of the 
wall of the fallopian tubes and ovarian abscess are suggestive of PID (level 4, recommendation C1)
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(1) Appearance and vital signs

Patient appearance and the degree of reported pain should 
be carefully assessed (CQ33). Severe abdominal pain may 
indicate the risk of mortality. On the other hand, a serious 
disease may be masked in elderly patients, even in those 
appearing to have a mild disease.

Regarding posture, patients who refuse to change pos-
ture are likely to have peritonitis. Patient contortion may 
indicate gallstones and ureteral stones (CQ34).

Measured vital signs should include respiratory rate, 
blood pressure, pulse rate, consciousness level, and body 
temperature (CQ35). Because the pulse rate may be normal 
without development of intravascular dehydration during 

Table 9  Summary of recommendation: G. Initial Therapy

 CQ102 What is initial treatment when acute abdomen is suspected?

  First, the patient’s vital signs and airway (A), breathing (B), circulation (C), and consciousness, should be confirmed, and emergency 
treatment provided upon the determination of abnormal vital signs and ABC and treatment for the causative disease, if known, should be 
initiated immediately. When radical treatment is challenging, emergency treatment should be provided and hospital transfer should be con-
sidered (Fig. 1) (level 4, recommendation A)

  When vital signs are stable, decisions regarding the need for emergency surgery should be made based on medical history and abdomi-
nal findings. In addition, laboratory tests and imaging studies have utility in determining whether the clinical condition (bleeding, organ 
ischemia, pan-peritonitis, acute inflammation) requires surgical intervention (Fig. 1) (level 4, recommendation A)

 CQ103 How should initial transfusions be initiated in cases of acute abdomen?

  Initial transfusions should be initiated immediately when intraperitoneal infections are diagnosed, even if circulatory dynamics are stable 
(level 3, recommendation A)

  The stabilization circulatory dynamics has top priority in cases of shock (level 5, recommendation A)

  Crystalloid solutions, such as Ringer’s solutions, should be used (level 1, recommendation A)

  Hydroxyethyl starch (HES) is not recommended (level 1, recommendation D)

  The use of albumin preparation should be considered in patients in shock and requiring large transfusion volumes or who have hypoalbu-
minemia (level 1, recommendation C1)

  Erythrocyte transfusion should be provided with hemoglobin levels less than 7–9 g/dl (level 1, recommendation A)

 CQ104 What is the preferable transfusion route in acute abdomen?

  For initial fluid therapy, transfusion should be started using a peripheral vein (level 3, recommendation A). For a patient in shock, treatment 
should be provided according to early goal-directed therapy, and a central venous catheter should be inserted (level 3, recommendation B) 
When insertion via a peripheral intravenous route is difficult, a bone marrow transfusion method should be considered for both children and 
adults (level 3, recommendation B)

 CQ105 Which analgesic should be used for abdominal pain due to acute abdomen?

  Regardless of cause, early analgesic use before a definitive diagnosis is recommended

  Intravenous administration of 1,000 mg acetaminophen is recommended regardless of pain severity (level 1, recommendation A)

  Intravenous narcotic analgesics should be added according to pain severity

  Anticonvulsants, such as butylscopolamine bromide, may be used as an adjuvant therapy for colic rather than the first drug of choice for 
abdominal pain (level 1, recommendation A)

  Morphine, opioids such as fentanyl (level 1, recommendation A), an antagonistic analgesic such as pentazocine, and buprenorphine (level 2, 
recommendation A) should be considered in cases of acute abdomen (CQ92)

  NSAIDs are as effective as opioids for colic of the biliary tract and may become the first drug of choice (level 1, recommendation B)

  NSAIDs should be used in cases of colic due to ureteral stones. When NSAIDs cannot be used, opioids are recommended (level 1, recom-
mendation A)

Table 10  Summary of recommendation: H. Education

 CQ107 Are there educational programs that improve practitioner’s skill in diagnosing and managing acute abdomen?

  A meta-analysis of educational and computer-assisted diagnoses programs aimed at the improvement of practice skill regarding acute abdo-
men demonstrated improvements in diagnostic precision and decision making (level 3, recommendation C1)

 CQ108 Is the algorithm for the management of acute abdomen based on current evidence?

  Although there is a practice algorithm for the management of childbearing women, the algorithm has been shown to have utility in the exclu-
sion of acute appendicitis, AAA rupture, and extrauterine pregnancy by triage nurses. Further, a computer-aided diagnostic program has 
been reported; however, the efficacy of the practice algorithm in improving the prognosis of acute abdomen has yet to be validated (level 5, 
recommendation C1)
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the early stage of bowel obstruction, peritonitis, and intes-
tinal ischemia, the assessment of orthostatic changes in 
blood pressure and pulse rate has utility in the assessment 
of patients with acute abdominal pain.

Tachypnea typically indicates intrathoracic disease and 
metabolic ketoacidosis. Fever may be an important finding; 
however, serious diseases cannot be excluded in patient 
with normal temperature, particularly in the elderly, debili-
tated, or immunocompromised patients.

In addition, anemia, peripheral circulatory failure, and 
respiratory status should be assessed by physical examina-
tion. The conjunctiva should be examined for the presence 

of jaundice or anemia. Jaundice may also be indicated in 
the skin. Because pneumonia and myocardial ischemia 
may be symptomatic in patients with epigastralgia or upper 
abdominal discomfort, auscultation should be performed to 
detect respiratory crackles or wheezes, cardiac murmurs, 
and pleural rubs [42] (level 5).

(2) Medical abdominal examination

When examining the abdomen with the right hand, it 
is recommended that the examiner stand on the right 
side of the patient. It is important to confirm where the 

Fig. 1  Flowchart for the initial 
treatment of acute abdomen: a 
two-step method: Step 1. Differ-
entiate clinical condition and the 
life-threatening diseases. Confirm 
patient vital signs, airway (A), 
breathing (B), circulation (C), and 
consciousness. Emergency treat-
ment in required if any abnormal-
ity is identified during ABCD 
assessment. Differentiate super 
emergent disease and emergent 
disease while stabilizing the 
physiologic state of the ABC of 
patients with abdominal pain and 
abnormal ABCD. In patients with 
abnormal vital signs and in whom 
emergency tests or radical treat-
ments for the causative disease is 
challenging, clinicians should not 
hesitate in requesting a hospital 
transfer to a specialty institution 
after securing the airway and 
initial treatment such as establish-
ing intravenous access routes. 
Step 2. Evaluation of clinical 
condition and physical examina-
tion. When vital signs are stable, 
determine whether the cause of the 
abdominal pain requires surgical 
intervention according to the find-
ings of a medical history, physical 
examination, and laboratory find-
ings. In patients with sudden onset 
or increasing pain, emergency 
surgery is often required (CQ29)
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abdominal pain begins and if there are any changes in 
pain location. Patients should be adequately exposed 
from the processus xiphoideus to the groin. Ocular 
inspection should be performed to detect abdominal sur-
gery scars, herpes zoster infection, stigmata of cirrhosis, 
hernia, respiratory fluctuations, and skin changes, such as 
ecchymosis (CQ36).

Percussion and palpation should be gently performed 
[19] (level 5). Quiet percussion has utility in detecting 
acute peritonitis (CQ39, 43). If percussion tenderness is 
positive, it is not necessary for additional examination 
of rebound tenderness [19] (level 5). Abdominal tension 
should be removed to identify true muscle guarding (CQ42, 
43). Percussion has utility in identifying the presence of 
ascites and measuring the size of the liver, bladder, and 
spleen. Tympanic sounds on percussion indicate expanded 
bowel and dullness indicates the presence of ascites or 
abdominal masses.

Further medical examination is required at sites of ten-
derness (CQ76–86, Fig. 2). Muscle guarding is an early 
peritoneal stimulation sign (CQ42, 43) and may develop on 
one side in cases of localized peritonitis. Organ hypertro-
phy and the presence of masses may be identified by palpa-
tion (CQ40). Localized tenderness is usually a reliable evi-
dence of underlying disease in the case of abdominal pain; 
however, the diagnostic significance of general tenderness 
is poor. If possible, the size, pulsation, and presence of 
masses in the liver and spleen should be assessed by palpa-
tion and percussion. Pulsatile, distensible mass associated 
with tenderness is characteristic of abdominal aortic aneu-
rysm (AAA) (CQ40).

Furthermore, patient expression should be observed 
while evaluating the site and degree of abdominal pain. 
Patient eye-closing during palpation increases the probabil-
ity that organic disease is absent (closed eye sign; sensitiv-
ity 33 %, specificity 93.5 %) (CQ40) [43] (level 2).

(3) Other practice items

Assessment of nerve injury, the abdominal wall, and her-
nial signs is necessary during a comprehensive abdominal 
examination. Pain in a dermatome distribution with hyper-
esthesia indicates herpes zoster infection and nerve root 
injury. Carnett’s sign has utility in the differentiation of 
abdominal wall and intra-abdominal lesions (CQ45). How-
ship–Romberg’s sign may be positive in cases of suspected 
obturator hernia (CQ41). In men, abdominal pain derived 
from the testes should also be evaluated.

CQ33 Does a clinician’s first impression of a patient 
have utility in the diagnosis of acute abdomen?

First impression (expression, complexion, respiratory 
status, conditioning, manner, etc.) provides information 
regarding the pain site and peritoneal stimulation sign. This 
information may be used to evaluate the urgency and sever-
ity of abdominal pain (level 3, recommendation B).

<Comment> Although general appearance and posture 
have been reported to have diagnostic value [19] (level 
5), we were unable to identify any previous study assess-
ing the utility of first impression in the assessment of cases 
of acute abdomen except for one report of its utility in the 
detection of severe infection in children [44] (level 3).

CQ35 Does the measurement of vital signs have util-
ity in patients with acute abdomen?

Tachypnea raises the probability of pneumonia, cardiores-
piratory failure, and bacteremia (level 2).

Tachycardia, hypotension, and body temperature are 
correlated with severity and prognosis (level 3) (Table 4).

Therefore, vital signs should always be measured in 
patients with acute abdomen (recommendation A).

<Comment> Heart rate (rhythm), blood pressure, res-
piratory rate, temperature, and SpO2 should be included in 
vital sign assessments. The utilities of individual vital signs 
in the diagnosis, estimation of severity, and prognosis are 
presented in Table 11.

(1) Heart rate and blood pressure

Tachycardia is generally associated with increased mor-
bidity and mortality rates. In patients with septic shock, 
increased incidence of hospital death is associated with 

Epigastrium : 
CQ78 

Right Upper quadrant
CQ77 

Left Upper quadrant : 
CQ79 

Entire abdomen : 
CQ84,86 Abdominal & Back : 

CQ85 

Right Lower quadrant : 
CQ80 

Left Lower quadrant : 
CQ82 

Subumbilical : 
CQ81 

Periumbilical : 
CQ83,86 

Fig. 2  Differential diagnoses according to the pain location (Q77–
86)
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heart rates ≥95/min [45] (level 4). The incidence of com-
plications is reportedly higher in patients with gallstone-
pancreatitis with a heart rate ≥100/min [46] (level 3).

Hypotension is associated with poor prognosis [47] 
(level 3) and strongly associated with the risk of death, par-
ticularly in patients with bacteremia [48, 49] (level 3). Pos-
tural pulse increase (≥30/min) may indicate acute exsan-
guination and has greater utility than postural hypotension 
[50] (level 2).

(2) Respiratory rate

Respiratory rate is associated with peritonitis, bowel 
obstruction, and hemoperitoneum. However, respiratory 
rate should not be more than double the normal rate in 
patients with abdominal diseases, with higher rates more 
probable to indicate an intra-thoracic cause [19] (level 5). 
We were unable to find strong evidence regarding the rela-
tionship between respiratory rate and the diagnosis and 
prognosis of acute abdomen, except for the studies listed 
in Table 11. Orthopnea may indicate the presence of large 
quantities of ascitic fluid.

(3) Fever

The probability of bacteremia is increased in patients 
with acute abdomen and fever (positive LR, 1.7) [51] 
(level 2). Furthermore, a study, not limited to patients 
with acute abdomen, reported that body temperature 
<36.5 °C was associated with increased overall and hos-
pital mortality in patients with bacteremia (positive LR, 
2.2) [52] (level 3).

However, when only patients with abdominal pain were 
evaluated, fever only slightly increased the probability of 
peritonitis (positive LR, 1.4; negative LR, 0.7) [51] (level 
2). Moreover, the presence of fever was unable to discrimi-
nate cholecystitis and acute appendicitis from other dis-
eases [51] (level 2), [53] (level 3).

Fever may not be present in elderly patients with chol-
ecystitis and appendicitis, even when complicated by per-
foration or sepsis [54] (level 5). No additional informa-
tion is considered to be provided by the measurements of 
rectal temperature over oral temperature in patients with 
lower abdominal pain [55] (level 4). Decisions regarding 
the requirement for surgery in patients with abdominal 
pain aged ≥65 years should not be based on the pres-
ence or absence of fever [56] (level 4). Furthermore, the 
measurement of body temperature has no utility in the 
diagnosis or decisions regarding the treatment of acute 
abdomen.

CQ37 Should auscultation for multiple intestinal peri-
stalsis be performed at a particular location?

Although auscultation is a mandatory component of the 
abdominal medical examination, there is a lack of con-
sensus regarding the standard method of abdominal 
auscultation.

If the conduction of peristaltic sounds is good, auscul-
tation at a single location is considered adequate (level 4, 
recommendation C1).

Because the clinical significance of auscultation is lim-
ited in patients with acute abdomen, in whom peristal-
tic sounds cannot be heard, it is not recommended that 

Table 11  Utilities of vital signs in acute abdomen

NS not significant

Sensitivity (%) Specificity (%) Positive LR Negative LR

HR ≥95/min, predicting mortality in septic shock patients [45] 97 53 2.0 0.1

HR ≥100/min, predicting complication in gallstone pancreatitis patients [46] 86 87 6.8 NS

Systolic BP ≤90 mmhg, predicting mortality in ICU patients [47] 21 95 4.0 0.8

Systolic BP ≤90 mmhg, predicting mortality in septic patients [48, 49] 13–71 85–91 4.9 NS

Postural pulse increment ≥30/min or severe postural dizziness, predicting mod-
erate acute blood loss [50]

7–57 99

Postural pulse increment ≥30/min or severe postural dizziness, predicting large 
acute blood loss [50]

98 99

Respiratory rate >28/min, detecting pneumonia in patients with cough and fever 
[51]

7–36 80–99 2.7 (1.4, 5.1) 0.9 (0.8, 0.9)

Respiratory rate >20/min with febrile patients, predicting bacteremia [51] 65 30 NS NS

Acute abdomen with febrile patients, detection of bacteremia [51] 2–20 90–100 1.7 NS

Fever, detecting peritonitis in the patients with acute abdominal pain [51] 20–96 11–86 1.4 (1.2, 1.7) 0.7 (0.6, 0.8)

Hyotension, predicting bacteremia in febrile patients [51] 7–38 82–99 2.2 (1.7, 2.8) NS

Fever, predicting cholecystitis in acute right upper quadrant tenderness [51] 29–44 37–83 NS NS
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multiple auscultations be performed at different locations 
or for increased durations (level 5, recommendation C2).

<Comment> Auscultation is a mandatory component 
of the abdominal medical examination and as important 
as ocular inspection, percussion, or palpation. However, 
there is a lack of high quality evidence regarding auscul-
tation compared with the other components of abdominal 
examination. Few clinical studies have evaluated its utility, 
appropriate duration, site of auscultation, or the interpreta-
tion of different abnormal peristaltic murmurs in the medi-
cal abdominal examination [57] (level 2).

The majority of peristaltic murmurs are produced by 
the stomach, with remainder from the large intestine and 
a small contribution from the small intestine. Because the 
conduction of peristaltic murmur is very good across the 
entire abdomen, the source of peristaltic murmur is not 
always at the site where it is heard. Thorough auscultation 
across the entire abdomen is not necessary and rarely has 
clinical value [58] (level 5). A textbook recommends that 
auscultation be performed at a single location unless an 
abnormality is detected, in which case auscultation may be 
performed at several points [57] (level 2).

CQ38 Does abdominal examination using a stetho-
scope have utility in the diagnosis of acute abdomen?

The identification of abnormal peristaltic murmurs has util-
ity in the diagnosis of bowel obstruction (level 3, recom-
mendation B).

The significance of abdominal bruits is currently 
unknown in cases of acute abdomen (level 5, recommenda-
tion C2).

<Comment> In cases of bowel obstruction, abdominal 
auscultation has been shown to be clinically useful [51] 
(level 5). For small intestinal obstruction, the identification 
of abnormal peristaltic murmur has a sensitivity and specific-
ity of 76 and 88 %, respectively, with a positive LR of 6.37 
and negative LR of 0.27. Multivariate analysis demonstrated 
that abdominal auscultation has the greatest utility in detect-
ing acute abdomen after abdominal distension [59] (level 3).

Judgements regarding the presence of “normal,” 
“decreased,” or “asthenic” intestinal murmurs is subjec-
tive, and definitive criteria have yet to be established 
for the evaluation of intestinal murmurs by ausculta-
tion. Furthermore, studies have reported a low rate of 
agreement between observers [60, 61] (level 4), [62–64] 
(level 3).

The abdominal bruits were reported in 28 % of the 
patients with AAA (total, 102 patients); however, bruits 
were also heard in 6.5–31 % of normal adults. In patients 
with refractory hypertension, the identification of diastolic 
murmurs in the abdomen during systole has been shown to 
be useful with positive and negative LRs of 39 and 0.62, 

respectively. However, routine auscultation for abdominal 
bruit has no value in healthy or asymptomatic patients [65] 
(level 2).

CQ39 Does abdominal percussion have utility in the 
diagnosis of acute abdomen?

The presence or absence of percussion pain (percussion 
tenderness) and ascites can be detected by abdominal per-
cussion in cases of acute abdomen (level 2, recommenda-
tion A).

<Comment> Abdominal percussion allows the evalu-
ation of percussion pain, ascites, gas, and the presence or 
absence of hepatosplenomegaly. See CQ42 regarding the 
use of percussion (percussion tenderness) in detecting peri-
toneal stimulation.

Tympany over the liver surface may indicate free air due 
to gastrointestinal perforation in patients with acute abdo-
men; however, there is a lack of report regarding the sensi-
tivity and specificity of this method [19] (level 5).

Although not performed in patients with acute abdomen, 
a previous study reported the sensitivity and specificity of 
flank dullness in detecting ascites as 84 and 54 %, respec-
tively. In addition, the reported sensitivity and specificity 
of shifting dullness in detecting ascites were 77 and 72 %, 
respectively. These findings of ascites may be determined 
by percussion. However, the use of imaging studies with 
superior sensitivity and specificity, such as ultrasonogra-
phy, is recommended for the definite and exclusive diagno-
sis of ascites [66] (level 2).

CQ40 Does abdominal palpation have utility in the 
diagnosis of acute abdomen?

Muscle guarding, muscle rigidity, and rebound tenderness 
on light palpation are required to confirm the presence of 
a peritoneal stimulation sign (CQ42, 43) (level 2, recom-
mendation A).

Organ enlargement or abdominal cavity masses such 
as those in the gallbladder, liver, spleen, or bladder may 
be detected on deep palpation (level 2, recommendation 
C1).

<Comment> The width, rather than the strength, of the 
aortic pulsation can be used to diagnose abdominal aortic 
aneurysm (AAA). The two determinants of aneurysmal 
pulsation are (1) aneurysmal size and (2) abdominal cir-
cumference. Furthermore, palpation of the abdominal aorta 
reportedly has no increased risk of AAA rupture during 
physical examination, as noted in a textbook as follows: 
“we have not experienced explosion in the medical exami-
nation for more than the past 40 years” [67] (level 2).

There have been several studies regarding the sensitiv-
ity of palpation for AAA rupture; however, evidence for 
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the utility of physical examination in the diagnosis of AAA 
rupture is unavailable. As the aortic diameter grows larger 
in cases of AAA rupture compared with that in asympto-
matic AAA, it may be assumed that the sensitivity of aortic 
pulsation increases in such cases. However, studies have 
shown that the sensitivity of palpation for the detection of 
AAA rupture varies between 51 and 100 %. Because mus-
cle guarding and intestinal expansion due to circulatory 
disturbance may influence the utility of assessing aortic 
pulsation, imaging studies should be performed regardless 
of physical examination findings, when AAA rupture is 
suspected [67] (level 3).

In a systematic review of acute cholecystitis, the iden-
tification of a mass on palpation in the right hypochon-
drium showed a sensitivity and specificity of 21 and 80 %, 
respectively; however, this was not found to be clinically 
useful. The sensitivity and specificity of Murphy’s sign 
was reported as 65 and 87 %, respectively. But positive and 
negative LR of the sign for acute cholecystitis is not signifi-
cant, the imaging modalities such as sonographic Murphy’s 
sign are superior to the sign [68] (level 2).

In a prospective study of the closed eyes sign dur-
ing abdominal medical examination in 158 patients with 
undiagnosed acute abdomen, only 6 (6.5 %) of the 91 
patients with abdominal cavity diseases closed eyes dur-
ing abdominal examination, whereas 22 (33 %) of the 67 
patients without abdominal cavity diseases were positive 
for the closed eyes sign. Therefore, the sensitivity, spec-
ificity and positive predictive value (PPV) of the closed 
eye sign for celiac disease are 93.5, 79 and 79 % respec-
tively. During abdominal palpation, it is necessary to pay 
attention to the presence or absence of the closed eye sign 
[43] (level 2).

CQ42 What is the peritoneal stimulation sign?

The peritoneal stimulation sign occurs when inflammation 
spreads throughout the abdomen and stimulates the parietal 
and visceral peritoneum.

Muscle guarding (muscular defense and guarding), 
rigidity, rebound tenderness, and percussion tenderness 
should all be evaluated to directly assess the presence of 
peritoneal stimulation sign.

Indirect evaluations include the cough and heel drop 
tests.

<Comment> Muscle guarding refers to “voluntary” con-
traction of the abdominal muscles due to abdominal pain in 
addition to fear, anxiety, and external low temperature stim-
uli. The peritoneal stimulation sign refers to “involuntary” 
contraction of the abdominal muscles in response to peri-
toneal inflammation that cannot be consciously controlled 
by the patient. The site of inflammation can be determined 
by a range of locations where muscle contraction occurs. 

To differentiate muscle guarding from peritoneal stimula-
tion sign, pressing the stethoscope into the abdomen during 
auscultation, pausing, and then repeating again during the 
medical examination so that the patients do not notice of 
the test. False muscle guarding decreases as patients relax 
and may disappear during re-examination [51] (level 5).

Rebound tenderness can be confirmed through patient 
expression and remarks while pushing with constant force 
over the peritoneum at the site of pain for several seconds 
and suddenly releasing the pressure once the patient has 
become used to the associated pain. Rebound tenderness 
stimulates the parietal peritoneum and does not necessarily 
indicate the presence of peritonitis (CQ43).

Pain induced by light percussion is due to the abdominal 
wall moving in response to percussion [19] (level 5).

The cough and heel drop tests are theoretically the same 
as the evaluation of percussion pain and can be examined 
without touching the patient’s body. Tests are judged posi-
tive if the patient grimaces or moves their hand to their 
flank during intentional coughing or during heel drop from 
the standing position.

CQ43 Does peritoneal stimulation have utility in the 
diagnosis of acute abdomen?

The peritoneal stimulation sign suggests peritonitis (level 
2, recommendation B).

If percussion pain is positive, it does not necessarily 
induce rebound tenderness (level 3, recommendation C2).

Imaging studies are recommended when peritonitis or 
mesenteric vascular disorder are suspected clinically (level 
5, recommendation B).

<Comment> Despite studies demonstrating the utility of 
the peritoneal stimulation sign in detecting peritonitis, these 
findings have not been validated by systematic review. Pre-
vious studies have predominantly focused on appendicitis; 
however, there have also been studies evaluating the utility 
of the peritoneal stimulation sign in detecting ulcer perfo-
ration, diverticular perforation, cholecystitis, and pancrea-
titis [51] (level 3). As the probability of percussion pain is 
equivalent to rebound tenderness, it is recommended that 
the evaluation of percussion pain (percussion tenderness 
and tapping pain) be used rather than rebound tenderness 
that caused greater pain to patients [51] (level 3).

In the case of adult appendicitis, several systematic 
reviews and meta-analyses have been reported [69, 70].

Generally, the peritoneal stimulation sign is sensitive 
for gastrointestinal perforation; however, muscle guard-
ing is reportedly observed in only 21 % of patients aged 
≥70 years [71] (level 4).

In a prospective study of 124 patients with left-sided 
diverticulitis, the sensitivity, specificity, positive, and nega-
tive LR of pain aggravated by movement was 59 %, 67 %, 
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1.81, and 0.61, respectively, and those of rebound tender-
ness were 60 %, 66 %, 1.76, and 0.60, respectively [72] 
(level 3).

The incidence of abdominal pain and muscle guarding 
in acute appendicitis has been reported as 95 and 50 %, 
respectively [73] (level 4).

A systematic review of ischemic bowel found that no 
study has evaluated the specificity and LR of the abdom-
inal pain. The sensitivity of abdominal pain, diffuse ten-
derness, and the peritoneal stimulation sign for ischemic 
bowel have been reported as 60–100 %, 54–90 %, and 
13–65 %, respectively [74] (level 2). The utility of the 
peritoneal stimulation sign in detecting small intestinal 
obstruction was not shown [1] (level 3). However, the peri-
toneal stimulation sign may indicate intestinal ischemia 
or peritonitis in patients with suspected bowel obstruction 
[51] (level 5).

CQ45 Does the abdominal wall tenderness test (Car-
nett’s sign) have utility in the diagnosis of acute abdo-
men?

The abdominal wall tenderness test has utility in diagnos-
ing abdominal wall ache or psychogenic stomachache and 
excluding intra-abdominal lesions (level 4, recommenda-
tion C1).

<Comment> To elicit Carnett’s sign, cross both the 
patient’s arms in the dorsal position and ask the patient 
to hold their head slightly off the bed then apply firm 
pressure with one had over the spot where pain is strong-
est while ensuring the abdominal muscles are tense. 
When tenderness is the same or increased, Carnett’s 
sign is recorded as positive, and when tenderness is 
decreased, the sign is recorded as negative. Furthermore, 
abdominal wall tenderness can be assessed by the modi-
fied Carnett’s sign which is defined as decreased pain 
on moving from the dorsal position to forward bending 
while the examiner’s hand is placed at the spot of great-
est pain [75, 76].

The sensitivity, specificity, and positive LR of the 
abdominal wall tenderness test in detecting peritonitis are 
reportedly 1–5 %, 32–72 %, and 0.1, respectively, indicat-
ing the utility of this test in the exclusion of intra-abdomi-
nal lesions [51] (level 3). When an abdominal wall tender-
ness test is positive, it is necessary to rule out an abdominal 
wall muscle hematoma [77] (level 4).

Limitations of the abdominal wall tenderness test 
include the following [78] (level 5):

1. Patient cooperation may not be obtained in children or 
elderly patients.

2. The test is considered inadequate in cases of whole 
abdominal pain.

3. In case of intra-abdominal disease involving the pari-
etal peritoneum, the test becomes positive.

4. There is a risk of rupture in cases of intra-peritoneal 
abscess.

3.5  Laboratory tests (Table  6)

CQ49 Which blood tests have utility in the diagnosis 
of acute abdomen?

While blood tests have utility in the diagnosis of acute 
abdomen, history taking, the evaluation of clinical manifes-
tations, physical examination, and imaging studies are also 
required for fefinite diagnosis. Blood tests that may help 
in the diagnosis of acute abdomen are shown in Table 12 
(level 4).

<Comment> The guidelines of the ACEP (American 
College Emergency Physicians) in 1994 recommended 
that clinicians must not rely solely on blood test data for 
the diagnosis of patients with abdominal pain [79] (level 
5). According to the results of emergency visit blood tests 
of 119,200,000 data of the American NHAMCS (National 
Hospital Ambulatory Medical Care Survey) reported in 
2006, the frequently performed blood tests in patients with 
abdominal pain are complete blood counts (34.0 %), BUN/
creatinine (20.1 %), electrolytes (19.1 %), cardiac enzymes 
(19.0 %), liver function tests (11.5 %), and urinalysis 
(20.2 %) [80] (level 2).

According to 124 prospective cases reported from a sin-
gle urban hospital, the proportion of performed blood tests 
contributing to a diagnosis of acute abdomen was 37 %, 
rising to 41 % after the introduction of a specific policy 
[81] (level 3).

CQ50 Does the measurement of procalcitonin (PCT) 
have utility in the diagnosis and evaluation of acute 
abdomen severity?

The utility of PCT in the diagnosis of non-perforated 
appendicitis has not been shown to be greater than that 
of CRP or white blood cell (WBC) count; however, PCT 
has utility in the diagnosis of perforative and abscess for-
mation-related appendicitis. PCT has greater utility in the 
evaluation of acute abdomen severity of acute pancreatitis 
and peritonitis (level 2, recommendation B).

<Comment> Previous studies have demonstrated the 
utility of PCT in the diagnosis of acute abdomen including 
acute appendicitis, and PCT has been shown to have high 
precision in the diagnosis of perforation and abscess for-
mation-related appendicitis [82–86] (level 3), [87] (level 4). 
In a meta-analysis of the sensitivity and specificity of CRP, 
WBC, and PCT for the diagnosis of acute appendicitis, 
CRP was found to have the greatest utility in all patients 
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with appendicitis; however, PCT had greater utility in the 
diagnosis of abscess formation and perforated appendicitis 
[88] (level 1). Furthermore, PCT has been reported to be 
correlated with greater degrees of inflammation in cases of 
appendicitis categorized as normal, phlegmonous, gangre-
nous, and perforative [83, 87] (level 3).

A systematic review of 24 studies evaluating the sever-
ity and presence of infection in cases of pancreatic necro-
sis reported the sensitivity, specificity, and AUC of PCT in 
evaluating severity as 80 %, 91 %, and 0.91, respectively, 
and for the presence of infection as 72 %, 86 %, and 0.87, 
respectively [89] (level 1).

CQ51 In which etiology of acute abdomen does blood 
gas analysis (including lactate) have utility?

The measurement of base excess (BE), pH, and serum lac-
tic acid level has utility in the diagnosis of shock and intes-
tinal ischemia, and it is commonly performed in patients 
with high levels of clinical suspicion (level 2, recommenda-
tion B).

However, serum lactate levels may not be increased in 
cases of early intestinal ischemia or volvulus.

<Comment> In a systematic review of 33 studies evalu-
ating serum lactate levels in patients with varying abdomi-
nal disease severity, serum lactate levels >2.5 mM/L at the 
time of admission were shown to be associated with poor 
prognosis [90] (level 1). In a systematic review published 

in 2011 that analyzed 18 markers from 20 studies and a 
systematic review of 23 studies published in 2013, lac-
tate, pH, BE, MDCT were shown to have utility in the 
diagnosis of intestinal ischemia (Table 13) [74] (level 1). 
However, serum lactate levels rise substantially during the 
advanced stages of intestinal ischemia and should there-
fore not be used as an initial diagnostic marker [91]. On 
the other hand, serum lactate levels may not increase in 
cases where perfusion is blocked by intestinal twisting, 
even in cases where ischemia is present (level 2). In such 
cases, enhanced CT may be required for the evaluation of 
intestinal ischemia. Enhanced CT findings, such as change 
in enhancement effect, intestinal wall-thickness, mesen-
teric congestion, and ascitic quantity have greater util-
ity in the diagnosis of acute abdomen than other markers 
(CQ68).

Thus, blood gas analyses and particularly serum lactic 
acid levels represent simple and easy methods with utility 
in the diagnosis of acute abdomen. The blood gas analy-
ses are also recommended for the assessment of respiratory 
status of the patient with acute abdomen. In addition, BE 
and serum lactic acid levels may be measured by gas analy-
sis of venous blood [92] (level 3). However, a greater dis-
crepancy in serum lactic acid levels between arterial blood 
and venous blood may be observed in patients with severe 
hepatic dysfunction, and clinicians should be aware of the 
potential for higher levels in venous samples than in arterial 
samples [93, 94] (level 3).

Table 12  Blood test for acute abdomen (level 5)

ACS acute coronay syndrome, H-FABP heart-type fatty acid-binding protein, BNP Brain natriuretic peptide

Reference [172]

Common blood test usually performed for acute abdomen CBC WBC, RBC, Hb, Ht, MCV, MCH, MCHC, Plt

Electrolyte Na, K, Cl, Ca

Liver T-Bil, AST (GOT), ALT (GPT), ALP, LDH, (D-Bil)

Kidney BUN, Cre

Inflammation CRP

CK

Blood sugar

Blood test item for specific disease Pancreas Lipase, amylase

ACS (Suspected ACS, epigastric pain), cardiac troponin T, H-FABP, 
CPK-MB, (myoglobin)

Heart failure BNP

Coagulation (Suspected coagulation disorder, DIC, Pulmonary embolism or 
aortic dissection) PT, APTT, FDP, D-dimer

Unconsciousness NH3, (vitamin B12, alcohol)

Infection HBs antigen, HBs antibody, an HCV antibody, an examination 
for syphilis, an HIV antibody

Blood gas analysis pH, PaO2, PaCO2, HCO3
−, BE, Lactate (evaluation of the over-

all status, intestinal ischemia)

Transfusion Blood type, an irregular antibody

Culture Blood cultures
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CQ56 In which patients do urinalysis have utility?

Measurement of urinary human chorionic gonadotro-
pin (hCG) levels has utility in the diagnosis of pregnancy. 
Measurement of urinary porphobilinogen has utility in the 
diagnosis of acute porphyria. Urine qualitative analysis 
has utility in the diagnosis of ureteral stones, urinary tract 
infection, and ketoacidosis (level 3, recommendation B).

<Comment> Midstream urine is predominantly used 
for urinalysis; however, obtaining midstream urine is often 
difficult in patients with an acute abdomen. Urinalysis 
results may be affected by a number of conditions includ-
ing exercise, fever, and menstruation. Thus, doctors should 
ask the patients about their condition at the time of urine 
sampling to ensure the correct interpretation of results. 
Generally, protein, glucose, pH, urobilinogen, bilirubin, 
ketones, occult blood, and nitrites are measured by urinaly-
sis (Table 14; level 5).

Urinary tract infection is common, particularly in 
women, and bacterial infection is the most frequent in pri-
mary care. According to a systematic review, the presence 
of urinary nitrite has a positive LR of 6.51 and negative 
LR of 0.58 for the detection of urinary infection in women, 

whereas the positive LR of symptoms such as frequent 
urination, pyuria, suprapubic pain, flank pain, and fever 
ranged between 0.58 and 1.14 [95] (level 1).

However, urinalysis and urine cultures should be per-
formed carefully in elderly patients as bacteriuria is com-
mon. According to a clinical review of urinary tract infec-
tion in women aged ≥65 years, patients in this population 
have a wide range of presentations from asymptomatic pyu-
ria to urinary tract infection with symptoms. Asymptomatic 
pyuria does not require treatment, and treatments for urinary 
tract infection are typically denied if the urinary leukocyte 
esterase test is negative. The sensitivity and specificity of 
urinalysis for urinary tract infection in elderly patients are 
reportedly 82 and 71 %, respectively [96] (level 2).

Hyperglycemia, hyperketonemia, and acidosis are the 
laboratory findings that characterize ketoacidosis. Ketoaci-
dosis may also be diagnosed, according to the presence of 
urinary ketones. A prospective study of 516 patients with 
hyperglycemia among whom 54 had diabetic ketoacidosis, 
sensitivity, specificity, positive, and negative predictive val-
ues (NPV) of urinary ketones were reported as 98.1, 35.1, 
15.0, and 99.4 %, respectively [97] (level 3). Further, the 
sensitivity of urinary ketones in a study of 114 patients, 

Table 13  Pooled test 
performance characteristics 
for laboratory and imaging 
modalities for the detection of 
acute mesenteric ischemia

References [74, 173]

LR likelihood ratio

Cut-off value Sensitivity (%) Specificity (%) Positive LR Negative LR

Lactate 82–90 40–48 2.64–3.04 0.23–0.35

pH 7.35–7.45 38 84 2.49 0.71

BE −4.0 to 4.0 74 42 1.26 0.62

MDCT 94 95 17.50 0.09

Table 14  Urinalysis and disease

Items Diseases/clinical conditions to be suspected at positive

Protein Positive/↑: acute glomerulonephritis, chronic nephritis, diabetic nephropathy, nephrotic syndrome, SLE, multiple myeloma, 
connective tissue disease, pregnancy-induced hypertension syndrome, dehydration

Glucose Positive/↑: diabetes, secondary glycosuria (acute pancreatitis, liver damage, hyperthyroidism, pheochromocytoma, Cushing 
syndrome, acromegaly), renal glycosuria, alimentary glycosuria

pH Acidity: fever, dehydration, starvation, nephritis, diabetes, gout
Alkaline: urinary tract infection, hyperventilation, vomiting, antacid

Urobilinogen ↑: Hepatocellular damage, hemolytic anemia, constipation/bowel obstruction, heart failure, fever, etc
↓: Common bile duct obstruction, hepatic jaundice, acute diarrhea, antimicrobial agent, renal failure, etc

Bilirubin Hepatocellular damage, intrahepatic cholestasis, extrahepatic cholestasis, etc

Ketones Severe diabetes, hyperthyroidism, acromegaloidism, Cushing syndrome, long-term fasting state, starvation, hyperfatty diet, 
exercise, fever, vomiting, diarrhea, dehydration, etc

Occult blood Microhematuria: renal disease, urinary disease, leukemia, SLE, aortic dissection),
Hemoglobinuria: hemolytic anemia, DIC, incompatible transfusion, paroxysmal nocturnal hemoglobinuria
Myoglobulinuria: rhabdomyolysis, malignant syndrome, excessive exercise,
port urine: porphyria

Nitrite (bacteria) Cystitis, pyelitis
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including those with ketosis and ketoacidosis, was 97 % 
[98] (level 4). Although the sensitivity of the detection of 
urinary ketones is high, the measurement of not only uri-
nary ketones but also blood ketones and HCO3

− from the 
venous or arterial blood is required when diabetic ketoaci-
dosis is suspected.

Hematuria, although rare, has been reported in approx-
imately 7 % of patients with aortic dissection at the time 
when the renal blood flow had been disrupted by stenosis 
and obstruction of the renal artery [99] (level 4).

3.6  Imaging tests (Table 7)

CQ60 In which cases of acute abdomen should plain 
abdominal radiography be performed?

The diagnosability of plain abdominal radiography is lim-
ited and has no value as a part of routine examinations. 
Even in cases without abnormal findings, ultrasonography 
(US) or computed tomography (CT) should be considered 
depending on clinical manifestations (level 2, recommen-
dation C2).

However, in settings without access to US or CT, X-ray 
is considered in patients suspected to have bowel obstruc-
tion, ileus, gastrointestinal perforation, calculus urinary, 
emphysematous lesion, or a foreign body (level 2, recom-
mendation C1).

<Comment> Because of the simplicity, ease, low involve-
ment, low cost, and the ability to image the whole abdomen, 
abdominal plain roentgenography has been performed as a 
routine examination in patients with acute abdomen. How-
ever, abnormal findings were found in only 10–20.4 % of 
patients with acute abdomen in whom abdominal X-ray was 
performed as a part of a routine examination [100] (level 2), 
[101–103] (level 3). Only 4–7.2 % of patients found to have 
abnormal findings, leading to a change in diagnosis or treat-
ment strategy [103, 104] (level 3). Moreover, in cases where 
abdominal X-rays provided negative or nonspecific find-
ings, other tests revealed abnormal findings in 72 and 78 % 
of cases, respectively [103] (level 3).

In a study comparing abdominal X-ray and CT in diag-
nosing the causative disease in cases of acute abdomen, 
the sensitivity, specificity, and accuracy rate of CT were 
96.0, 95.1, and 95.6 % compared with 30.0, 87.8, and 
56.0 %, respectively, for abdominal X-ray that particularly 
had a low sensitivity [105] (level 3). In other reports, the 
sensitivity and specificity of clinical diagnoses for high 
emergency diseases were 88 and 41 %, respectively. In this 
study, the addition of abdominal X-ray did not increase 
diagnosability, with sensitivity and specificity remaining at 
88 and 43 %, respectively. Therefore, US and CT are rec-
ommended in such circumstances (CQ65, 66) [106] (level 
2).

As intestinal gas patterns, parenteral gas, calcification, 
and soft-tissue masses are detectable on plain abdominal 
radiography, plain abdominal radiography has utility in 
the diagnosis of conditions including bowel obstruction, 
gastrointestinal perforation, calculus urinary, and foreign 
bodies [100] (level 2) [102, 105, 107], (level 3). In con-
trast, plain abdominal radiography has poor utility in the 
diagnosis of digestive tract bleeding, peptic ulcers, appen-
dicitis, diverticulitis, acute pancreatitis, urinary tract infec-
tion, nonspecific abdominal pain, and pain from the pelvic 
region [99, 105, 107] (level 3). However, a report has dem-
onstrated the utility of plain abdominal radiography when 
bowel obstruction, gastrointestinal perforation, intestinal 
ischemia, gall bladder disease, unidentified peritonitis, or 
calculus urinary are suspected in patients with moderate or 
severe abdominal pain and tenderness [100] (level 2), [99] 
(level 3).

CQ62 In which cases of acute abdomen should plain 
chest radiography be considered?

When gastrointestinal perforation or diseases of the chest 
such as pneumonia, pericarditis, or myocardial infarction 
are suspected, plain chest radiography should be consid-
ered (level 3, recommendation B).

<Comment> Plain chest radiography (standing position) 
is commonly performed at the same time as plain abdomi-
nal radiography (standing position or decubitus) as part 
of an acute abdomen series [101, 102, 104, 105] (level 3). 
While plain abdominal radiography (standing position) is 
performed for the evaluation of for gastrointestinal niveau 
and intra-abdominal free air, plain chest radiography 
(standing position) is primarily performed to evaluate intra-
abdominal free air and detect abnormal chest findings.

The diagnosis of intra-abdominal free air on plain 
abdominal radiography (standing position) is challenging 
due to the large hepatic nontransmission region. In con-
trast, free air is easily detected on plain chest radiography 
(standing position) as the diaphragmatic height is imaged 
in a near-horizontal state. Plain chest radiography is recom-
mended over abdominal X-ray for the diagnosis of intra-
abdominal free air [108] (level 4).

Patients with diseases of the chest, such as pneumonia, 
pericarditis, myocardial infarction, and pulmonary embo-
lism, may present with acute abdomen-like symptoms 
(CQ76) and were reported to be detected on 10–15 % of 
plain chest X-rays [101, 104, 109] (level 3).

CQ65 In which cases of acute abdomen is US 
required?

US is recommended as a screening test for acute abdomen 
and strongly recommended particularly when AAA rupture 
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or acute cholecystitis is suspected. US is recommended in 
pregnant women, young woman, or children in whom radi-
oactive exposure is not desirable (level 2, recommendation 
A). However, expertise in US is required as this technique 
is highly dependent on practitioner skill (level 2, recom-
mendation A).

<Comment> US is simple, easy, can be performed at 
the bedside, and does not involve radioactive exposure. US 
has utility as a screening test and for close inspection of 
the acute abdomen [106, 110–112] (level 2), [113] (level 
4), [114] (level 5). US is particularly important in pregnant 
or young women and children in whom it is desirable to 
avoid radioactive exposure [114] (level 5). CT cannot be 
performed in patients with unstable vital signs due to risks 
associated with patient transfer; however, US can be per-
formed at the bedside.

US has utility in the diagnosis of acute appendicitis, 
diverticulitis, aortic aneurysm rupture, biliary tract dis-
eases such as cholelithiasis, acute cholecystitis, acute 
uropathy such as hydronephrosis or renal calculi, and 
obstetric and gynecological diseases [115–117] (level 3) 
[19, 118–123] (level 5). In addition, US also has utility 
in the diagnosis of various disease including gastrointesti-
nal perforation, acute pancreatitis, intraperitoneal abscess, 
mesenteric artery occlusion, and bowel obstruction [19] 
(level 4). Further, quick evaluation of ascites and hemop-
eritoneum, and the evaluation of the intravascular volume 
of the inferior vena cava, is possible with US [123] (level 
5).

For US performed as an initial test for the diagnosis of 
acute biliary tract disease, the sensitivity, specificity, PPV, 
and NPV of US have been reported as 83, 95, 75, and 97 %, 
respectively, and shown to be superior to CT that had val-
ues of 39, 93, 50, and 89 %, respectively, when used for ini-
tial testing [115] (level 3). In the diagnosis of acute appen-
dicitis, the sensitivity, specificity, and accuracy rate of US 
was reported as 75–90 %, 95–100 %, and 90–95 %, respec-
tively, whereas CT had values of 90–100 %, 91–99 %, and 
94–98 %, respectively. US is recommended in children, 
pregnant patients, and premenopausal women with fre-
quent gynecological presentations resembling appendicitis 
[116] (level 3).

In a diagnostic accuracy study of urgent abdominal 
cases, false positives, according to clinical diagnosis, and 
X-ray were significantly reduced by performing US or 
enhanced CT [106] (level 2). However, the sensitivity of 
addition of US alone was 70 %, whereas that of CT alone 
was 89 %, indicating the limitation of US for the diagno-
sis of emergent presentations. However, the initial use of 
US alone is recommended in cases where diseases that 
only US can detect are suspected or when radiation expo-
sure is undesirable. CT is recommended when no obvious 

abnormality can be found or when a definite diagnosis can-
not be made.

In a RCT evaluating the use of US by surgeons in 
the emergency room who had received constant train-
ing, the correct diagnosis rate with US was significantly 
higher than that with physical examination and labora-
tory testing, and US was shown to significantly reduce 
hospitalization and the need for specialist US [111, 112] 
(level 2). Further, US has utility in informing decisions 
regarding the need for surgical interventions, indicting 
the importance of US education for both surgeons and 
ER doctors.

CQ66 In which cases of acute abdomen should CT be 
performed?

CT may be indicated in all patients with acute abdomen 
(level 2, recommendation A). However, CT can be omitted 
when a diagnosis is made according to the results of prec-
edent examinations such as US. Radiation exposure should 
be considered with the use of CT.

<Comment> Due to the short testing time, lack of reli-
ance on operator skill, and the wide use of CT (and MDCT, 
in particular), there have been many studies evaluating the 
utility of CT in the diagnosis of acute abdomen [106, 124, 
125] (level 2) [117, 126, 127], (level 3). In contrast, the use 
of CT is limited by associated radiation exposure [128] 
(level 4).

The sensitivity of CT in the diagnosis of acute abdo-
men was found to be 90 %, significantly higher than that 
of clinical diagnosis (76 %), and treatment strategies were 
changed according to the results of CT in 25 of 91 patients 
with acute abdomen [126] (level 3). Treatment strategies 
were changed in 33 of 55 patients in a separate study of 
patients with acute abdomen. Further the hospitalization 
rate was decreased by 23.8 %, and quick surgery was made 
possible by the use of CT [124] (level 2).

The results of abdominal physical examination and 
laboratory testing often fail to reflect the underlying 
causes of acute abdomen in elderly patients. The accu-
racy rate of CT in the diagnosis of acute abdomen in 
elderly aged ≥75 years was found to not significantly 
differ with or without clinical information and labora-
tory data. Therefore, a number of studies have posited 
the use of CT to diagnose acute abdomen without waiting 
for laboratory data to allow more earlier treatment [127] 
(level 3).

The sensitivity, specificity, and accuracy rate of non-
enhanced CT in diagnosing acute abdomen is reportedly 
96.0, 95.1, and 95.6 %, respectively, significantly bet-
ter than with plain X-ray (30.0, 87.8, and 56.0 %, respec-
tively) [125] (level 2). When comparing the utility of US 
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and enhanced CT in diagnosing appendicitis and diverticu-
litis, the sensitivity of enhanced CT was found to be 94 and 
81 %, respectively, significantly higher than US (76 and 
61 %, respectively) [117] (level 3).

CQ70 In patients with abdominal pain and no abnor-
mality detected on CT, which emergent diseases can 
be excluded?

CT has high diagnosability for intestinal ischemia, gas-
trointestinal perforation, acute appendicitis, diverticulitis, 
biliary tract calculus, and acute pancreatitis among others. 
However, these diseases cannot be completely ruled out, 
even if abnormalities are not found on CT (level 3, recom-
mendation B).

<Comment> Enhanced CT reportedly has a sensitivity 
and specificity of 93.3 and 95.9 % indicating a high diag-
nosability for intestinal ischemia by imaging in the arterial 
and venous phase (2 phases) (CQ68). The diagnosability of 
CT for gastrointestinal perforation is also high. CT is able 
to detect the presence of free air in the upper gastrointes-
tinal tract perforation in more than 85 % of cases, and the 
perforation site can reportedly be identified in 80.5 % of 
cases if a rearrangement image of 1-mm thickness degree 
was used (CQ71, 72).

It is reported that the sensitivity and NPVs of CT in 
diagnosing acute appendicitis and ureteral stones CT are 
all 90 % or greater [129, 130] (level 3). A high diagnosa-
bility of CT has also been reported for cholelithiasis with a 
sensitivity and NPV of 73 and 96 %, diverticulitis (81 and 
98 %, respectively) [117] (level 3), choledocholithiasis (97 
and 94 %, respectively) [131] (level 3), and acute pancrea-
titis (77.8 and 81.8 %, respectively) [132] (level 3).

The majority of diseases mentioned here can be ruled 
out with relative confidence in cases where no abnormal 
findings are detected on CT. However, as these diseases 
cannot be completely excluded, clinical information aside 
from the results of imaging should be considered to arrive 
at a final diagnosis.

CQ72 What is the role of abdominal US and CT in 
cases of peritonitis due to acute abdomen?

The diagnosis of peritonitis due to acute abdomen is pos-
sible from medical history, physical examination, and lab-
oratory testing in the majority of cases; however, imaging 
studies should be performed to confirm peritonitis and the 
underlying cause of investigation.

US is the initial imaging study of choice; how-
ever, enhanced abdominal or pelvis CT (when possible, 
plain+enhanced) should be performed in cases where a 
definitive diagnosis has not been reached with US (level 4, 
recommendation B).

<Comment> Peritonitis may result from infectious and 
noninfectious causes and may accompanied by bleed-
ing in a proportion of cases. As ascites are exudative, the 
echo brightness of peritonitis is higher than leaking ascites, 
and CT density tends to be high and often accompanied 
by strings and debris. In cases of bleeding, CT findings 
are typically more remarkable. The peritoneum reflects 
the presence of inflammation, thickens, and displays an 
enhance effect after contrast media administration. Inflam-
mation may be localized or widely disseminated and is 
often complicated with localized or extensive ileus.

In cases of idiopathic peritonitis (predominantly due to 
the infection of pre-existent ascites), the route of infection 
is unclear, and secondary peritonitis may develop as a com-
plication of another primary disease (acute appendicitis, 
37 %; acute cholecystitis, 13.4 %; postoperative, 15.9 %; 
diverticulitis, 7.7 %; large bowel perforation, 7.3 %; gas-
troduodenal perforation, 7.3 %; and intestinal perforation, 
4.8 %) [133] (level 2). The differentiation of idiopathic and 
secondary peritonitis and the identification of the original 
disease has utility in informing clinical decisions regard-
ing treatments for peritonitis and can often be provided by 
imaging studies.

The appropriateness of imaging test varies according to 
the suspected disease of origin. US has the greatest utility 
for assessment of the gallbladder for the presence of bile 
duct disease. For acute appendicitis, enhanced CT has been 
shown to have high reliability and, particularly, high diag-
nosability in cases of perforated appendicitis [134] (level 3).

In contrast, US has greater utility in children and thin 
adults. Enhanced CT is recommended for cases of sus-
pected acute pancreatitis and alimentary tract diseases 
such as diverticulitis, gastrointestinal perforation, intestinal 
obstruction, and intestinal ischemia. Magnetic resonance 
imaging has utility when used in conjunction with CT in 
detecting gynecological diseases such as pelvic inflamma-
tion, extrauterine pregnancy, ovarian torsion, and ovarian 
hemorrhage.

CQ74 How great is the risk of radiation exposure for 
pregnant woman and children?

The incidence of fetal malformation and central nerve dis-
orders does not increase with radiation exposure (less than 
50–100 mGy) in pregnant women (level 3).

There is a greater risk of carcinogenesis to fetuses and 
children than that to adults (level 3) (Table 9).

<Comment> “The Guidelines Obstetrical Practice in 
Japan 2014,” state radiation exposure less than 50 mGy 
does not increase the incidence of fetal malformation dur-
ing organogenesis (day 11–10 weeks) (Table 15). Further, 
100 mGy has no effect on pregnancies after 10 weeks ges-
tation [135] (level 5). The International Commission on 
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Radiological Protection 84 stated fetal radiation exposure 
of less than 100 mGy at any time during cannot be a reason 
for pregnancy termination [136] (level 5).

In contrast, there has been a report of increased inci-
dence of malformations in between 4 and 10 weeks gesta-
tion (organogenesis) with radiation exposure of 100 mGy or 
greater [137] (level 5). Further, a separate study found severe 
mental retardation occurred with radiation exposure of 
500 mGy or more [138] (level 3). However, the average fetal 
radiation dose of abdominal CT is reportedly 8 mGy, with a 
maximum of 49 mGy [136] (level 3); meaning exposures of 
greater than 100 mGy can occur without multiple exposures. 
Therefore, the radiation exposure associated with CT may be 
acceptable after having considered equivalent tests, with the 
benefit outweighing the risks even in pregnancy.

The risk of the carcinogenesis due to radiation expo-
sure of 100 mSv or less is thought to be extremely low in 
adults; however, fetuses and children are susceptible to 
radiation, and there have been reports of the risk of carcino-
genesis [136, 139, 140] (level 3). It is estimated that fetal 
radiation exposure of 10 mGy may be associated with a 
40 % increased incidence of childhood cancer; however, this 
raises the overall incidence from 0.2 to 0.3 % to 0.3 to 0.4 %, 
equivalent to one extra cancer death per 1700 [136] (level 5).

3.7  Differential diagnosis (Table 8)

CQ76 What diseases other than abdominal or retrop-
eritoneal may be confused with acute abdomen?

Differential diagnoses are listed in (Tables 16, 17, 18) 
(level 5).

<Comment> Many reviews have described similarities 
between acute abdomen and other diseases and provided 

classifications according to mechanism of disease or ana-
tomical locations [19, 141, 142] (level 5).

Diseases classified according to anatomy and underlying 
mechanism are shown in Table 17 [142] (level 5).

CQ89 What are the characteristic, prognostic, and 
predictive features of acute abdomen in elderly 
patients?

Regarding the characteristics of acute abdomen in elderly 
patients, the results of abdominal physical examination and 
laboratory testing often do not reflect the patient condition, 
decisions regarding surgical indications and prognosis are 
challenging (level 3), and a definitive diagnosis is often 
not possible (level 3). As CT has utility in the diagnosis of 
acute abdomen and informing decisions regarding treat-
ment strategies, abdominal CT is recommended as required 
(level 3, recommendation B).

Urgent hospitalization and surgical intervention are 
often required for elderly people complaining of abdominal 
pain (level 3).

Further, mortality rates increase with patient age.
Acute intestinal ischemia, AAA rupture, and organ dys-

function of the extra-abdominal cavity are all associated 
with high mortality rates (level 3).

<Comment> Laurell et al. divided patients with emer-
gency visits for abdominal pain into three groups accord-
ing to age: 20–64 years old (control group, n = 1,458); 
65–79 years old (elderly people group; n = 557 cases); 
and ≥80 years old (super elderly people group, n = 274 
cases) [143] (level 3). The probability of misdiagnosis in 
the emergency room in patients aged ≥65 years was signif-
icantly higher at 52 % compared with the control group at 
45 %. The authors posited that physical examinations were 

Table 15  A fetal radiation dose of each radiation image

Reference [135]

Radiation image Mean radiation dose (mGy) Max radiation dose (mGy)

Plain X-P Head ≤0.01 ≤0.01

Chest ≤0.01 ≤0.01

Abdomen 1.4 4.2

Lumbar vertebrae 1.7 10

Pelvis 1.1 4

Intravenous urography 1.7 10

Gastrointestinal series Upper gastrointestinal tract 1.1 5.8

Lower digestive tract 6.8 24

CT Head ≤0.005 ≤0.005

Chest 0.06 0.96

Abdomen 8.0 49

Lumbar vertebrae 2.4 8.6

Pelvis 25 79
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not clear in elderly patients, and blood tests were less likely 
to demonstrate abnormalities.

Regarding physical examination at diagnosis, rebound 
tenderness (control group, 62 %; elderly people, 35 %; 
super elderly people, 29 %) was found to be associated 
with peritonitis in patients aged ≥65 years (P < 0.001). 
Lower rates of abdominal muscle guarding (62, 35, and 

29 %, respectively, P = 0.003) and rectal tenderness (32, 
17, and 18 %, respectively, P = 0.004) were observed in 
patients aged ≥65 years compared with the control group.

When comparing CRP levels between patients requir-
ing surgery and patients not requiring surgery in patients 
aged ≥65 years, no differences in CRP at admission were 
observed between the two groups and compared with 

Table 17  Mechanisms of abdominal symptoms in extra-abdominal and systemic diseases (some diseases cause abdominal symptoms by several 
mechanisms)

ACS acute coronary syndrome, CHF congestive heart failure, DKA diabetic ketoacidosis, SLE systemic lupus erethematosus

Reference [142]

Mechanism Examples

Systemic disease causes pathologic condition in intra-abdominal 
organs

Heavy metal toxicity, tuberculosis, CHF, spider envenomation, 
alcoholic ketoacidosis, sickle cell infarction and biliary disease, 
neutropenia, hypercalcemia (pancreatitis, ileus, gastritis), CI inhibitor 
deficiency, SLE (lupus enteritis)

Systemic disease is precipitated by pathologic condition in intra-
abdominal organs

Abdominal disease precipitating DKA, addisonian crisis

Systemic disease causes nausea, vomiting, or other gastrointestinal 
symptoms

Hypercalcemia and hypocalcemia, sickle cell painful crisis. SLE

Extra-abdominal disease causes abdominal symptoms by neural 
mechanisms or with functional or poorly understood organic basis

DKA, glaucoma, thyrotoxicosis, porphyria, hypercalcemia (neuropa-
thy, hypo motility), hypocalcemia, adrenal crisis, gonadal torsion, 
pheochromocytoma

Disease of extra-abdominal organs causes perception of pain in the 
abdomen because of irritation of contiguous extra-abdominal struc-
tures

Lower lobe pneumonia, pulmonary emboli, pleuritis, inferior wall 
cardiac ischemia, pyelonephritis, spinal and other musculoskeletal 
diseases, testicular torsion

Abdominal pain due to referred pain from extra-abdominal structures ACS and other diseases of mediastinal structures, ureterolithiasis, 
pyelonephritis

Table 16  Differential diseases for acute abdomen other than abdominal and retroperitoneal disease

Extra-abdominal cavity Cardiovascular Acute coronary syndrome, endocarditis, pericarditis, myocarditis, 
aortic dissection, aortic aneurysm rupture

Respiratory Pneumonia, pleuritis, empyema, pneumothorax, pulmonary throm-
boembolism

Esophageal Esophageal rupture, esophagus spasm, esophagitis

Musculoskeletal Radiculopathy, spinal cord/peripheral nerve tumor, spinal osteoar-
thritis, herniated disk, Diskitis, iliopsoas muscle abscess, osteo-
myelitis, slipping rib syndrome, costochondritis, mondor disease, 
acnes (abdominal cutaneous nerveentrapment syndrome)

Groin, pubic region Torsion of spermatic cord, epididymitis, (inguinal, femoral, obtura-
tor) hernial (incarceration), haemorrhoids, anal fistula

Systemic disease Hematological, allergic, connective tissue disease Acute leukemia, hemolytic anemia, sickle cell disease, lymphoma, 
systemic lupus erythematosus, rheumatoid arthritis, dermato-
myositis, polyarteritis nodosa, iga vasculitis (Henoch-Schonlein 
purpura), food allergy, angioedema, eosiophilic enteritis

Endocrine, metabolic Acute adrenal insufficiency, diabetic ketoacidosis, hyperthyroidism, 
porphyria, uremia

Poisoning Drug allergy (insect/spider stab, snake toxin), lead poisoning

Infection Streptococcal sore throat, herpes zoster, varicella, osteomyelitis, 
typhoid fever, tuberculosis, brucellosis, toxic shock syndrome

Others Acute glaucoma, abdominal epilepsy, abdominal migraine, mental disorder, foreign body, heat stroke, familial Medi-
terranean fever, gynecological (ovulation pain)
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younger generations. As a result, hospital mortality was 
worse in elderly, with rates of 4.7 and 1.8 % in the super 
elderly and elderly group, respectively, compared with 
0.1 % in the control group. Acute intestinal ischemia, AAA 
rapture, organ dysfunction of the extra-abdominal cavity, 
pancreatitis, cholelithiasis, and large bowel obstruction 
are all more likely to be causes of death in elderly patients 
compared with young people.

The utility of abdominal CT in diagnosing abdominal 
disease has been reported by large number of studies.

A prospective cohort study of elderly people with 
abdominal pain demonstrated diagnosis and treatment strat-
egies can change a result of abdominal CT [144] (level 3). 
Abdominal CT was performed in 37 % of elderly patients 
with abdominal pain and had utility in informing a diagno-
sis in 57 % of these patients [145] (level 3).

Factors requiring surgery in elderly patients aged 
≥65 years with abdominal pain are reportedly hypotension, 
abnormal peristaltic sounds, significant abnormal findings 
on radiographic examination, bowel loop expansion on 
abdominal X-ray, and leukocytosis. Factors associated with 
increased risk of death were found to be the presence of 
“free air in the abdominal X-ray,” “age >84 years,” “signifi-
cant abnormal findings in the radiographic examination,” 
and “neutrophilia” [146] (level 3).

Considering the above-mentioned characteristic of elderly 
patients with abdominal pain and potential for disease to eas-
ily become serious, Lion and Clark compiled a list of differen-
tial diagnoses (Table 19) and points to keep in mind (Table 20) 
at diagnosis based on many references [147] (level 5).

3.8  Initial therapy (Table 9)

CQ102 What is initial treatment when acute abdomen 
is suspected?

First, the patient’s vital signs and airway (A), breath-
ing (B), circulation (C), and consciousness, should be 
confirmed, and emergency treatment provided upon the 
determination of abnormal vital signs and ABC and treat-
ment for the causative disease, if known, should be initi-
ated immediately. When radical treatment is challenging, 
emergency treatment should be provided and hospital 
transfer should be considered (Fig. 1) (level 4, recommen-
dation A).

When vital signs are stable, decisions regarding the 
need for emergency surgery should be made based on 
medical history and abdominal findings. In addition, labo-
ratory tests and imaging studies have utility in determining 
whether the clinical condition (bleeding, organ ischemia, 
pan-peritonitis, acute inflammation) requires surgical 
intervention (Fig. 1) (level 4, recommendation A).

CQ103 How should initial transfusions be initiated in 
cases of acute abdomen?

Initial transfusions should be initiated immediately when 
intraperitoneal infections are diagnosed, even if circulatory 
dynamics are stable (level 3, recommendation A).

The stabilization circulatory dynamics has top priority in 
cases of shock (level 5, recommendation A).

Crystalloid solutions, such as Ringer’s solutions, should 
be used (level 1, recommendation A).

Hydroxyethyl starch (HES) is not recommended (level 
1, recommendation D).

The use of albumin preparation should be considered in 
patients in shock and requiring large transfusion volumes 
or who have hypoalbuminemia (level 1, recommendation 
C1).

Erythrocyte transfusion should be provided with hemo-
globin levels less than 7–9 g/dl (level 1, recommendation 
A).

<Comment> Patients with acute abdomen commonly 
present with dehydration and appetite loss, fluid intake 
reduction due to nausea, increased water excretion due 
to vomiting and diarrhea, and increased insensible per-
spiration due to the fever. Historically, an advantage of 
transfusions was reported in cases perforative or abscess 
formation-related appendicitis, even if not complicated 
with septic shock [148] (level 3). When intra-abdominal 
infection is suspected, even if circulatory dynamics are 
stable, immediate transfusion is recommend by the intra-
abdominal infection guidelines (SIS and IDSA guide-
lines) [149] (level 3). In cases of hemorrhagic shock or 
septic shock caused by intra-abdominal infection, the sta-
bilization of circulatory dynamics with rapid transfusion 
(blood transfusion as required) is the top priority [150, 
151] (level 5).

Albumin preparations were not found to significantly 
reduce mortality or adverse event rates compared with 
crystalloid solution [152, 153] (level 1); however, the cost 
of albumin preparations is substantially higher. Therefore, 
crystalloid solution should be used initially; however, albu-
min preparations may be considered in cases requiring 
large transfusion volumes or with hypoalbuminemia [150, 
151] (level 5).

In a clinical trial of HES, the efficacy of maintaining 
infusion volumes of HES to stabilize circulatory dynam-
ics was found to be greater than with Ringer’s solution 
and saline; however, it was reported that the rate of 
adverse events, such as renal failure and bleeding, sig-
nificantly increased without improvements in mortality 
[154, 155] (level 1). Accordingly, HES should not be 
used to treat hypovolemia or septic shock due to acute 
abdomen.
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Table 18  Differential diagnosis for abdominal pain

CQ77 What is the differential diagnosis for RUQ pain?

Common: esophagus, stomach/duodenal disease, hepato-biliary disease is common (Level 3)

Gastrointestinal (GI) Cholecystitis, cholelithiasis, cholangitis, colitis, diverticulitis, appendicitis, liver abscess, hepatitis, liver 
masses, gastric/duodenal ulcer, pancreatitis

Vascular Acute coronary syndrome, myocarditis, endocarditis, pericarditis, aortic dissection, superior mesenteric 
artery occlusion/dissection

Urinary Nephrolithiasis, pyelonephritis, ureteral stone, renal infarction, nephrolithiasis, and others

Respiratory Pneumonia, pulmonary embolism, empyema

Others Fitz-Hugh-Curtis syndrome

(Level 5)

CQ78 What is the differential diagnosis for epigastric pain?

Common: esophagus, stomach/duodenal disease, hepato-biliary disease is common (Level 3)

GI Gastric ulcer, duodenal ulcer, bowel obstruction, colitis, diverticulitis, appendicitis, cholecystitis, chole-
lithiasis, cholangitis, liver abscess, hepatitis, liver masses, pancreatitis

Vascular Acute coronary syndrome, myocarditis, endocarditis, pericarditis, aortic dissection, superior mesenteric 
artery occlusion/dissection

Urinary Nephrolithiasis, pyelonephritis, ureteral stone, renal infarction, adrenal infarction

Others Respiratory disease (pneumonia, pulmonary embolism, empyema)

(Level 5)

CQ79 What is the differential diagnosis for LUQ pain?

GI Esophageal rupture, esophagitis, esophageal spasm, gastric ulcer, gastritis, splenic infarction, splenomeg-
aly, splenic rupture, splenic abscess, spleen twisting, splenic aneurysm, diverticulitis, ischemic enteritis, 
bowel obstruction, left-sided appendicitis, pancreatitis, pancreatic tumor

Vascular Acute coronary syndrome, myocarditis, endocarditis, pericarditis, aortic dissection, superior mesenteric 
artery dissection/occlusion

Left kidney/adrenal gland Renal infarction, adrenal infarction, pyelonephritis, nephrolithiasis, ureteral stone

Others The disease in the left chest (left lower lung pneumonia, left pneumothorax, left empyema)

(Level 5)

CQ80 What is the differential diagnosis for RLQ pain?

Common: intestinal disease, urinary disease, gynecological disease (Level 3)

GI Appendicitis, colitis, diverticulitis, inflammatory bowel disease, irritable bowel syndrome, cholecystitis, 
pancreatitis, inguinal hernia

Urinary Prostatitis, epididymitis, ureteral stone, urinary tract infection

Obstetrics and gynecological disease Extrauterine pregnancy, endometriosis, ovarian hemorrhage, ovarian cyst raputure, torsion of ovary, uter-
ine myoma, pelvic peritonitis, appendicular abscess (fallopian tubes/ovarian abscess), adnexitis

Vascular Aortic dissection, aneurysm rupture

Others Iliopsoas abscess, retroperitoneal haemorrhage

(Level 5)

CQ81 What is the differential diagnosis for subumbilical pain?

Common: intestinal disease, urinary disease, gynecological disease (Level 3)

GI Appendicitis, colitis, diverticulitis, inflammatory bowel disease, irritable bowel syndrome

Urinary Cystitis, ureteral stone, pyelonephritis, urinary retention

Obstetrics and gynecological Extrauterine pregnancy, endometriosis, uterine myoma, ovarian tumor, torsion of ovary, pelvic peritonitis, 
ovarian hemorrhage

(Level 5)

CQ82 What is the differential diagnosis for LLQ pain?

Common: intestinal disease, urinary disease, gynecological disease (Level 3)

GI Onstipation (obstruction by the stool), bowel obstruction (including hernia incarceration), bowel tumor, 
colitis (infective, ischemic), inflammatory bowel disease, bowel infection, diverticulitis

Urinary Prostatitis, epididymitis, ureteral stone, urinary tract infection

Obstetrics and gynecological Extrauterine pregnancy, endometriosis, ovarian hemorrhage, ovarian cyst rapture, torsion of ovary, uterine 
myoma, pelvic peritonitis, appendicular abscess (fallopian tubes/ovarian abscess), adnexitis
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In a multicenter RCT evaluating transfusion criteria for 
severe disease, no significant difference in mortality was 
observed between the liberal transfusion group (transfusion 
initiated at less than Hb 10 g/dl to a target of 10–12 g/dl) 
and restrictive transfusion group (transfusion initiated at less 
than Hb 7 g/dl to a target of 7–9 g/dl), with the complica-
tions rate found to be higher in the liberal transfusion group 
[156] (level 1). A number of studies have reported higher 
mortality rates in liberal transfusion groups [157] (level 1). 
According to these studies, blood transfusion should be ini-
tiated at Hb 7 g/dl with a target of 7–9 g/dl; however, the 
route and compositions of infusions should be carefully 
considered in the acute phase of acute abdomen [150, 151] 
(level 1).

CQ105 Which analgesic should be used for abdomi-
nal pain due to acute abdomen?

Regardless of cause, early analgesic use before a definitive 
diagnosis is recommended.

Intravenous administration of 1,000 mg acetaminophen 
is recommended regardless of pain severity (level 1, recom-
mendation A).

Intravenous narcotic analgesics should be added accord-
ing to pain severity.

Anticonvulsants, such as butylscopolamine bromide, 
may be used as an adjuvant therapy for colic rather than the 
first drug of choice for abdominal pain (level 1, recommen-
dation A) (Fig. 3).

Morphine, opioids such as fentanyl (level 1, recom-
mendation A), an antagonistic analgesic such as pen-
tazocine, and buprenorphine (level 2, recommendation 
A) should be considered in cases of acute abdomen 
(CQ92).

NSAIDs are as effective as opioids for colic of the bil-
iary tract and may become the first drug of choice (level 1, 
recommendation B).

NSAIDs should be used in cases of colic due to ureteral 
stones. When NSAIDs cannot be used, opioids are recom-
mended (level 1, recommendation A).

Table 18  continued

Vascular Aortic dissection, aneurysm ruptured

Others Iliopsoas abscess, retroperitoneal haemorrhage

(Level 5)

CQ83 What is the differential diagnosis for periumbilical pain?

Common: esophagus, stomach/duodenal disease, hepato-biliary system (Level 3)

GI Acute appendicitis (initial symptoms), small intestinal obstruction, simple bowel colic, pancreatitis

Vascular Mesenteric artery occlusion, acute coronary syndrome, abdominal aortic aneurysm, splanchnic artery 
dissection

Others Tabes dorsalis, acute glaucoma, urachal remnant

(Level 5)

CQ84 What is the differential diagnosis for generalized abdominal pain?

Vascular Aortic aneurysm rupture, aortic dissection, mesenteric artery occlusion, mesenteric vein thrombosis

GI Gastrointestinal perforation/obstruction (strangulated), acute gastritis, acute enteritis, rupture of abdomi-
nal organ, pancreatitis

Endocrine, metabolic Diabetic ketoacidosis, alcoholic ketoacidosis, acute porphyria

Others Poisoning (lead, arsenic, ets), iga vasculitis (Henoch-Schonlein purpura), bilateral pneumonia

(Level 5)

CQ85 What is the differential diagnosis for abdominal and back pain?

Should be careful about retroperitoneal lesions

Vascular Aortic aneurysm rupture, aortic dissection

GI Acute pancreatitis (chronic pancreatitis), cholelithiasis, acute cholecystitis, splenic infarction

Urinary Renal/ureteral stone, renal infarction

Others Herpes zoster, compression fracture, iliopsoas abscess

(Level 5)

CQ86 What is the differential diagnosis for severe central abdominal pain with shock?

Acute pancreatitis, superior mesenteric artery occlusion, haemoperitoneum, aortic aneurysm rupture, aortic dissection, gastrointestinal perfora-
tion, intestinal necrosis, acute coronary syndrome, extrauterine pregnancy (women)

(Level 5)
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<Comment> According to a systematic review regard-
ing the use of analgesics in adults presenting with acute 
abdomen to the emergency room, early usage of analgesics 
was associated with improved diagnosis and treatment. In 
this review, early analgesic use was recommended before a 
definite diagnosis, regardless of underlying cause (CQ92) 
[158–161]. Good control of analgesia use is recommended 
according to the strength and property of reported pain 
(Fig. 3) [161] (level 1).

CQ106 When should antimicrobial agents be given 
for acute abdomen?

When abdominal infections are diagnosed or suspected, 
blood cultures should be taken and antimicrobial agents 
administered (level 3, recommendation A).

In cases of septic shock due to infected acute abdomen, 
antibiotics should be initiated within 1 h of presentation 
(level 3, recommendation A).

When surgery is performed, additional antimicrobial 
agents should be administered just prior to surgery to 

prevent surgical site infection (level 2, recommendation 
A).

<Comment> In patients with septic shock including 
intra-abdominal infections, delayed administration of anti-
microbial agent has been shown to be correlated with an 
increased mortality [162, 163] (level 3). Based on these 
studies and sepsis guidelines (SSCG 2012), the administra-
tion of antimicrobial agents is recommended within 1 h of 
presentation after blood cultures sampling in patients with 
septic shock [150, 151] (level 3). The complicated intra-
abdominal infections guidelines (SIS and IDSA guidelines) 
recommended antimicrobial agents should be given when 
intra-abdominal infections are diagnosed or suspected 
in cases without shock within 8 h after presentation or in 
septic shock while in the emergency room [149] (level 5). 
When surgery for the intra-abdominal infections is neces-
sary, antimicrobial agents should be given for less than 1 h 
(if possible, less than 30 min) prior to the start of surgery. 
Maintaining the perioperative therapeutic range of antibiot-
ics significantly reduced the risk of surgical site infection 
[164, 165] (level 2).

Table 19  Differential diagnosis in the elderly patients with acute abdomen

Modified from reference [147]

Gallstone disease

Acute cholecystitis

Acute appendicitis

Peptic ulcer and perforation

Diverticulitis

Small bowel obstruction

Large bowel obstruction

Acute cholangitis

Abdominal aortic aneurysms rupture

Acute mesenteric ischemia

 Superior mesenteric artery embolism (50 %)

 Superior mesenteric artery thrombosis (15–20 %)

 Nonocclusive ischemia (20 %)

 Mesenteric venous thrombosis (5 %)

Atypical causes

 Urinary tract infection, pyelonephritis, myocardial infarction (inferior wall), pulmonary embolism, congestive heart failure with hepatic con-
gestion, pneumonia, constipation, urinary retention, or an abdominal muscle injury

Table 20  Key clinical recommendations for elderly patients with acute abdomen

Reference [147]

Consider cholecystitis even if an older patient does not present with classic symptoms, because they often are absent in older persons

Consider small bowel obstruction in the older patient with a history of surgery who presents with diffuse, colicky pain, nausea, vomiting, altered 
bowel sounds, distention, dehydration, diffuse tenderness, and possibly an ill-defined mass

Consider abdominal aortic aneurysm in the older patient with back or abdominal pain, particularly if they are male or have a history of tobacco 
use

Consider acute mesenteric ischemia if a patient presents with severe, poorly localized pain out of proportion to physical findings
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3.9  Education (Table 10)

CQ107 Are there educational programs that improve 
practitioner’s skill in diagnosing and managing acute 
abdomen?

A meta-analysis of educational and computer-assisted diag-
noses programs aimed at the improvement of practice skill 
regarding acute abdomen demonstrated improvements in 
diagnostic precision and decision making (level 3, recom-
mendation C1).

<Comment > Methods of support for inexperienced staff 
in the diagnosis and management of patients with acute 
abdominal pain were prospectively evaluated by a previ-
ously reported study. (a) Structured data collection forms, 
(b) real-time computer-aided decision support, and (c) 
computer-based teaching packages were compared. The 
use of any one modality resulted in improved diagnostic 
accuracy and decision-making performance [166] (level 3).

In a meta-analysis of the efficacy of a computer-assisted 
systems in improving decision making in cases of acute 
abdominal pain, diagnostic precision was improved by 
17.25 % [167] (level 1).

A previous study reported the use of a trans-vaginal 
echo training program for emergency residents in improv-
ing the detection of extrauterine pregnancy. After the edu-
cational program, the rate of agreement in findings among 
attending physicians was 93.3 %, and first-year residents 
were found to have a higher rate of agreement than 2 and 
3 years, indicating the importance of early training [168] 
(level 3).

As described above, educational programs taking acute 
abdomen into consideration have been developed and 
shown to improve clinical practice skills.

CQ108 Is the algorithm for the management of acute 
abdomen based on current evidence?

Although there is a practice algorithm for the management 
of childbearing women, the algorithm has been shown to 
have utility in the exclusion of acute appendicitis, AAA 
rupture, and extrauterine pregnancy by triage nurses. 
Further, a computer-aided diagnostic program has been 
reported; however, the efficacy of the practice algorithm 
in improving the prognosis of acute abdomen has yet to be 
validated (level 5, recommendation C1).

Fig. 3  Algorithm for the selec-
tion of prediagnostic analgesia 
for acute abdominal pain in the 
general adult population. Refer-
ence [162]
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<Comment> An initial algorithm for the management of 
childbearing women and patients with other acute abdomen 
etiologies by physicians has been developed [169] (level 5). In 
childbearing women, the algorithm excludes peritonitis, extra-
uterine pregnancy, adnexitis, and pelvic inflammatory disease, 
and the plain algorithm excludes peritonitis, AAA, acute coro-
nary syndrome, intestinal ischemia, and bowel obstruction.

An exclusion algorithm for triage nurses has also been 
introduced that allows the exclusion of acute appendicitis, 
AAA rupture, and extrauterine pregnancy. For adults present-
ing with acute abdominal pain, medical practitioners should 
take a detailed medical history, perform a brief medical 
examination, measure urinary hCG in childbearing women 
and pay maximum attention to women and elderly people due 
to a substantially higher misdiagnosis in these populations 
[170] (level 5).

Using the advanced triage algorithm for acute abdomi-
nal pain approved by physicians, triage nurses can shorten 
sojourn times in the emergency room to an average of 
46 min [171] (level 4).

4  Limitations

The Practice Guidelines for Primary Care of Acute Abdo-
men 2015 were made considering the characteristics 
of the Japanese medical system such as easy access to 
hospitals and the ready availability of ultrasonography, 
MDCT, and MRI in emergency rooms. Therefore, some 
recommendations may not be applicable to other coun-
tries with different medical systems compared with those 
of Japan.

Moreover, because these guidelines are the first guide-
lines for acute abdomen, they need to be validated, revised, 
and updated in clinical practice based on feedbacks and 
new evidences.

5  Conclusion

The Practice Guidelines for Primary Care of Acute Abdo-
men 2015 have been prepared as the first evidence-based 
guidelines for the evaluation and management of acute 
abdomen. It is hoped that these guidelines will contribute to 
improving physician practice, primary care, and the prog-
nosis of patients with acute abdomen.
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