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Abstract

Context: Acute abdominal pain is one of the most common complaints of patients admitted to emergency units.
This study aimed to propose a new approach to abdominal pain by designing a more structured diagnostic

workup for physicians.

Evidence acquisition: A comprehensive review of relevant articles and algorithms presented in books and
websites was conducted. Approaches which were relevant to the study concept, were selected.

Results: Seven algorithms were introduced with respect to the site of abdominal tenderness. The mainstay of
these algorithms was differential diagnosis of the tenderness site.

Conclusion: Based on the findings, the designed approach can prevent confusion among physicians and reduce
requests for many unnecessary paraclinical tests, which delay the final diagnosis and impose unacceptable

costs on patients and healthcare systems.
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CONTEXT

Abdominal pain is one of the most common
complaints of patients admitted to emergency
units, accounting for approximately 4-5% of
emergency department visits (1-3). Recent studies
show that self-referrals due to abdominal pain, as
well as primary care physician referrals to
emergency departments, have increased, imposing
heavy burdens on emergency surgical care
providers (4). Generally, suggesting a rational
differential diagnosis and planning a suitable
diagnostic and management approach have always
been challenging for primary care physicians when
treating patients with abdominal pain. One
challenging aspect of abdominal pain treatment is
the request for appropriate paraclinical diagnostic
tests (5). In fact, performing many unnecessary
laboratory tests and radiological imaging
procedures not only delays the final diagnosis, but
also imposes significant costs. Among different
body parts, the abdomen and abdominal problems
have always intrigued researchers (2). Overlaps in
the initial presentations of benign and life-
threatening pathologies, nonabdominal source of
pain, and presentation of atypical signs and
symptoms rather than the classic ones, which may
also vary with age, sex, and comorbidities, are
among confounding factors for timely and accurate

diagnosis of abdominal pain (1, 6). Therefore,
examination and management of abdominal pain
should start with precise history-taking and
complete physical examination, followed by the
selection of proper diagnostic laboratory tests and
imaging modalities to establish a diagnosis. With
this background in mind, the purpose of the
present study was to design a stepwise approach
for first-line physicians treating patients with
abdominal pain.

EVIDENCE ACQUISITION

An extensive search of Medline, PubMed, EMBASE,
databases was conducted to identify relevant
studies published during 1950-2017 (December
2017), using the following keywords: “abdominal
pain”, “diagnostic approach”, “algorithm”, and
“management”. In addition, we searched for images
of algorithms using Google search. All articles were
screened by two independent authors for
relevance to the study goals. The selected studies
were reviewed, and those including stepwise
diagnostic algorithms were included in our
algorithm.

RESULTS
Finally, 10 management algorithms were selected
for acute abdominal pain; some were used for
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specific age or disease groups, while some were
based on the site of pain (1). The algorithms used
some common points in history-taking and
physical examination for a systematic approach.
The differences were mainly related to the point of
start, target age, and type of complaint. Overall, the
most common factors, which should be considered
when selecting the best line of management,
include age, sex, ethnicity, occupation, social habits,
onset of pain, location of pain, duration of pain, pain
variations, quality of pain, radiation, concomitant
symptoms, aggravating factors, and relieving
factors (1-3, 7-14).

One common approach among all abdominal pain
algorithms was that they all considered pain as a
subjective symptom in their approach. The main
problem of this approach is that the location of pain
is sometimes different from the main pathology
site, and it seems that physical examination can
play a more important role. Therefore, in this
approach, the site of abdominal tenderness is
suggested as the main indicator. This approach
provides more accurate information about the
exact location of intra-abdominal pathology and
suggests a more targeted diagnostic line.

We designed our algorithms based on the site of
abdominal tenderness: right upper quadrant; left
upper quadrant; epigastric; right lower quadrant;
left lower quadrant; suprapubic; and generalized
tenderness (Figures 1-7). We also established some
rules for constructing our algorithms:

The request for all para-clinical tests should be
based on the primary differential diagnosis,
following history-taking and physical examination.
It is not rational to blindly request different
laboratory and imaging tests. In fact, it is necessary
to request for tests based on the differential
diagnosis.

There is no need to request for all the planned para-
clinical tests at the same time, as some may become
unnecessary during the diagnostic process.

The algorithms are designed for first-line
physicians, who plan the primary approach for
patients.

The results or each step of the diagnostic process
determines the next step.

The algorithms are only designed for primary
diagnostic management in emergency units to be
used by emergency medical specialists, family
physicians, or general physicians.

This type of approach to abdominal tenderness
seems to have many advantages for physicians,
who have the first contact with patients in
emergency units. First, the algorithms are based on
a common differential diagnosis of the abdominal
tenderness site; therefore, they are more targeted
and prevent waste of resources due to un-
purposeful imaging and laboratory test requests.
Second, they help physicians devise a logical and
cost-effective approach in the clinical decision-
making process by requesting for paraclinical data
based on the available data to establish the final
diagnosis. This type of approach prevents
confusion among physicians and reduces requests
for unnecessary paraclinical tests, which can delay
the final diagnosis and impose unacceptable costs.

Based on the findings, the designed approach can
prevent confusion among physicians and reduce
requests for many unnecessary paraclinical tests,
which delay the final diagnosis and impose
unacceptable costs on patients and healthcare
systems.
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Generalized Abdominal Tenderness

Generalized Abdominal Guarding

Generalized Abdominal Tenderness Without
Guarding

+/- Increased Bowel Sounds
+/- Abdominal Distension

IMG: Upright CXR

Consider EKG

LAB: CBC, BUN/Cr, Na/K, BS, Amylase, ABG

<\

No Suspicion to Aortic Pulsatile Mass or any Suspicion
Aneurysm to Aortic Aneurysm

J !

Consult the Surgeon

DDX:
Peritonitis
Bowel Ischemia

Obstruction
Pancreatitis

IMG: Upright and Supine abdominal X-Ray
Upright CXR Abdominal CT Scan With
LAB:CBC,BUN/CR, Na/K,BS ,Amylase ,ABG Contrast
Consider EKG
‘ No Definitive Diagnosis ’ ' Air Fluid Levels '

l |

Aortic Aneurysm

CT scan gf the abdomen and pelvis with ’ Treatmentof Obstiiction
oral and intravenous contrast

An algorithm for generalized abdominal tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential

Diagnosis)
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DDX:

BILIARY: Cholecystitis, Cholelithiasis, Cholangitis
CARDIAC: Myocardial Infarction, Pericarditis
GASTRIC: Esophagitis, Gastritis, Peptic Ulcer
PANCREATIC: Mass , Pancreatitis

VASCULAR: Aortic dissection, Mesenteric Ischemia

Epigastric Tenderness

l

HX of Gastro-Intestinal , Pulmonary and Cardiac Systems

IMG: Upright CXR
Consider EKG
LAB: CBC,AMYLASE,LFT (if indicated)

| Palpable Mass

] EKG

1

IV & Oral Contrast
CT scan of abdomen
and pelvis

Abnormal finding
(Ischemia)

|

Increased amylase

Free air under the

or Lipase or LFT

If tests results are normal l

!

diaphragm 1

4

UltraSonography of liver — gallbladder —bile

Cardiologist Consult

Consult
Surgeon

ducts and pancreas
+

Check LFT if hasn't been checked

Patient’s age more than 45 years old or history
of recurrent epigastric pain or red flags like:
weight loss, repeated vomiting , loss of appetite

—

hematemesis

y

Refer for Endoscopy

+/-
CT scan of abdomen and pelvis with oral & IV
Contrast

Ultrasonography of
Liver ,gallbladder ,bile
ducts and pancreas

If Ultrasonography results are
normal

Pathology of
hepatobiliary or

l

pancreas

Patient’s age under 45 years old and first
episode of pain

|

Consult

¥

Surgeon

| Symptomatic treatment of dyspepsia with anti acid or anti reflux |

An algorithm for epigastric tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential Diagnosis)
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Right Upper Quadrant Tenderness

l

Imaging : Upright CXR
Consider EKG

LAB: CBC ,UA, LFT,Amylase / Lipase
Sonography of liver ,gallbladder, bile ducts & pancreas
Sonography of kidney, urinary tract(if urinary symptoms or flanks tenderness exist)

HX of Gl , Urinary ,Pulmonary and Cardiac Systems

el

!

™

Biliary: Cholecystitis,Cholelithiasis,Cholangitits
Colonic: Colitis, Diverticulitis

Hepatic: Abscess ,Hepatitis, Mass

Pulmonary : Pneumonia, Emboli

Renal : Nephrolithiasis , Pyelonephritis
Cardiac: Ml

Mass in liver or abdomen ‘ Freeairunder Pathology of
1 the gallbladder
diaphragm and
£ Bile duct
IV & Oral CT scan of the
abdomen and pelvis l
1 Consult Consult
Surgeon Surgeon
Consult &
surgeon Start
DDX: treatment

Increased
AST &ALT Ehe“ Active U/A
athology ;
(over 1000) or Kidney
Or 1 Pathology
Increased [
indirect l
bilirubin Consult
Internist
Treat base
on the
l Pathology
Consult
Internist

Diagnosis)

An algorithm for right upper quadrant tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential
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Left Upper Quadrant Tenderness

¢

HX of GI/ Urinary / Respiratory and Cardiac Systems
IMG: Upright CXR
LAB: CBC, UA,Amylase

EKG

Abnormal EKG

Investigate for cardiac
problems

‘ Gl Abnormal UA or Increased
SYMPTOMS urinary symptoms amylase
Investigate for peptic Ultrasonography Ultrasono
ulcer or other of kidney and graphy of
stomach and colon urinary tract Liver/
problems gallbladder
/bile ducts
&
pancreas

Endoscopy or
Colonoscopy if
indicated

Normal UA no
urinary or Gl
problems

Abnormal CXR &
respiratory symptoms

!

Ultrasonography
of Spleen

Pneumonia / other

respiratory system
problems

DDX:

CARDIAC: Angina , Myocardial Infarction , Pericarditis
GASTRIC: Esophagitis , Gastritis , Peptic Ulcer
PANCREATIC: Mass , Pancreatitis

RENAL: Nephrolithiasis , Pyelonephritis

VASCULAR : Aortic Dissection , Mesenteric Ischemia
PULMONARY: lower lobe Pneumonia

SPLENIC: Abscess , Infection

An algorithm for left upper quadrant tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential

Diagnosis)
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Right Lower Quadrant Tenderness l

1

HX of Gl / Urinary/ Gynecology Symptoms
LAB: CBC.UA, B HCG ( if indicated)

Definitive Appendicitis or Mass ’

!

Consult Surgeon

v
Suspected Urinary Problems ‘
Appendicitis Gynecologic Problems
1 ¥
Ultrasonography of
IV & Oral Contrast CT kidney , urinary tract,
scan of the abdomen and bladder Ultrasonography of uterus
pelvis & Ovaries
or
appendix
Ultrasonography
DDX:
COLONIC: Appendicitis, Colitis , Diverticulitis,
IBD,IBS

GYNEOCOLOGIC: Ectopic Pregnancy, Fibroid,
Ovarian, mass,Torsion, PID
RENAL:Nephrolithiasis, Pyelonephritis

An algorithm for right lower quadrant tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential

Diagnosis)
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Left Lower Quadrant Tenderness

4

HX of Urinary / Gl / Gynecology Systems
Ultrasonography of kidney / urinary tract s / bladder / uterus
LAB: CBC ,UA ,B HCG ( if indicated)

7

BHCG (+) Or suspected mass in
ovary or tube Ovarian Abnormal UA or

1 pathology pathology of urinary +/-

system in ultrasonography Leukocytosis
| 4.
Change in bowel habits

Consult
Gynecologist UTI
Renal Colic

Other Pathologies in Urinary System

Normal sonography

Consult with Coqsider" Sigmoid
Diverticulitis

Gynecologist

IV & Oral CT scan of
DDX: abdomen and pelvic

COLONIC: Colitis , Diverticulitis , IBD, IBS

GYNECOLOGIC : Ectopic pregnancy, Fibroids , Ovarian Mass, Torsion ,
PID

RENAL : Nephrolithiasis , Pyelonephritis

An algorithm for left lower quadrant tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential
Diagnosis)
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’ Supra Pubic Tenderness ‘

!

History of GI/ Urinary/ Gynecology Systems ‘

N

Palpable Mass

No Palpable Mass

N\ l

Remains after urinary catheter H Disappears after urinary catheter

Ultrasonography of kidney, urinary tract, bladder, uterus
LAB: UA, CBC, B HCG(if necessary)

|

}

Ultrasonography of kidney , Contemplate Urinary
urinary tracts, bladder and uterus Retention If lab data results are
LAB:UA,CBC, B HCG Abnormal UA and Pathology in normal
(if necessary) l urinary symptoms S
or pathology of increased
/ \ Investigation for UTI or ‘ urinary system B8 HCG l
prostate problems Investigation for
MazerftbLH‘ider colon problems
uteru
DDX: Cystitis/ renal Gynecology
COLONIC:Appendicitis, Colitis, Diverticulitis, IBD,IBS colic/ pathology of fonsulc
GYNECOLOGY : Ectopic pregnancy,Fibroids, Ovarian bladder

Mass, Torsion, PID
RENAL :Cystitis, Nephrolithiasis, Pyelonephritis

An algorithm for suprapubic tenderness (IMG: Imaging; LAB: Laboratory Data; HX: History; DDX: Differential Diagnosis)
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