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Role of Ultrasound Scan in Non-Traumatic Acute
Abdomen Presenting in Surgery Department of a
Tertiary Care Centre
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ABSTRACT

Introduction: An acute abdomen is defined as a clinical condition characterized by severe abdominal
pain developing suddenly over several hours or less. Ultrasonography (USG) helps the managing surgeons
arrive at early diagnosis and rule out alternative diseases, thus reducing negative laparotomy rate. This
study analyzed the diagnostic yield of USG in patients with non-traumatic acute abdomen presenting to
Surgery Department via Emergency Department/outpatient department of a tertiary hospital. Methods: This
cross-sectional observational study included 110 patients with non-traumatic acute abdominal pain who
were sent for USG examination. The percentage concordance of USG diagnosis with the final diagnosis
at discharge was determined in terms of sensitivity, specificity, positive and negative predictive values for
acute abdomen. Results: Of 110 patients, correct clinical diagnosis was made in 83 patients (75%) while
USG made a correct diagnosis in 101 patients (91%). Hence, with the help of USG, accuracy of diagnosing
cause of acute abdomen increased by 16 %. The sensitivity and specificity of USG in diagnosis of acute
appendicitis were 87.7% and 98.3% respectively. Conclusion: USG is easily available and non-invasive
modality without radiation exposure and requiring minimal patient preparation. USG should therefore be an
important routine diagnostic investigation in patients presenting with acute abdomen.
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INTRODUCTION:

An acute abdomen is defined as a clinical
condition characterized by severe abdominal pain
that develops suddenly over several hours or less.[1]
It is one of the most common clinical conditions that
brings the patient to Emergency Department (ED).
About 4-5% of the patients present to ED with acute
abdominal pain which includes acute appendicitis,
pancreatitis, ureteric colic, diverticulitis,
cholecystitis, bowel obstruction and sometimes non-
specific causes that may not be ascertained clinically.
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The causes vary from benign self-limiting diseases
to life threatening conditions. Perforated viscus
and bowel ischemia are rare but serious causes of
acute abdomen with high chances of mortality if not
addressed in time. However, it is often difficult to
pin the exact cause of abdominal pain based upon
only history, clinical examination and laboratory
findings. To minimize the misdiagnosis and negative
laparotomies in acute abdomen, imaging plays an
important role.[2,3]

Ultrasonography (USG) is commonly used
in the diagnostic work-up of patients with acute
abdomen that can delineate alimentary tract along
with its peristalsis and blood flow. Furthermore,
maximal point of tenderness can be correlated with
its help. It is easily available, non-invasive, cost
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effective, portable, with no known side effects. It
also requires minimal patient preparation and does
not have radiation exposure. However, operator
variability may co-exist.[4]

This study was conducted with the aim to
determine the role of USG in the diagnosis of non-
traumatic acute abdomen in terms of sensitivity,
specificity, positive predictive value (PPV) and
negative predictive value (NPV).

METHODS:

This observational cross-sectional study was
carried out in the Department of Radiodiagnosis,
Lumbini Medical College and Teaching Hospital
(LMCTH), Nepal over a period of seven months
from 1% June, 2018 to 31 December, 2018. A total
of 110 patients were seen during this period. Ethical
approval from Institutional Review Committee of
the institute was obtained prior to enrollment of the
patients.

Hospital records (patient’s file sent to
radiology department for USG) were reviewed from
110 patients who were sent from ED or surgery
Out-Patient Department (OPD) with provisional
diagnosis of acute abdomen. Patients with traumatic
acute abdomen and females with suspected
gynecological or obstetrical cause of acute abdomen
were excluded. All the observations during the study
of each patient were recorded in an individual case
proforma containing all the information regarding
admission details, demographic parameters, clinical
features, examination findings and provisional
diagnosis. Investigation reports including blood
hemoglobin level, leucocyte count and other relevant
reports were noted.

All the USG scans were performed by
the radiologist using Acuson NX3 USG machine
(Siemens, Germany) with both curvilinear (2-5
MHz) and linear (4-12 MHZ) array probes. Grey
scale imaging was done in all cases of acute abdomen
and any detected lesions were additionally evaluated
with color Doppler.

The patients were admitted in the surgery
ward. Other relevant investigations like Computed
Tomography (CT) scans and intra-operative findings
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were recorded at the time of discharge. Final diagnosis
was based on clinical findings, laboratory values, CT
findings, intra-operative findings, clinical follow-
up with histopathological report. Eventually, USG
diagnosis was compared with the final (standard)
diagnosis and clinical diagnosis.

The data collected in proforma were entered
into Statistical Package for Social Sciences (SPSS™)
version 16 and used for the statistical analysis. Data
relating to qualitative variables were presented in
frequency and percentages, and that to quantitative
variables were expressed in means with standard
deviation (SD). The diagnostic yield of USG was
determined in terms of sensitivity, specificity, PPV
and NPV.

RESULTS:

Among 110 patients enrolled into the
study, there were 64 males (58%) and 46 females
(42%). The mean age of presentation was 35 years
(SD=1.79).

Table 1. Distribution of sites of pain in acute
abdomen (N=110).

Frequency
Sites of pain n (%)
Right iliac fossa pain 28 (25.5)
Periumbilical pain 20 (18.2)
Epigastric pain 17 (15.5)
Diffuse pain 16 (14.5)
Right hypochondrial pain 12 (10.9)
Right lumbar pain 5(4.5)
Central abdominal pain 4(3.6)
Bilateral hypochondriac pain 4 (3.6)
Left iliac fossa pain 2(1.8)
Left lumbar pain 2 (1.8)

Right iliac fossa was the most common site
of pain accounting for 25.5% (n=28), followed by
periumbilical region constituting 18.20% (n=20) of
the patients (Table 1).

A majority of the patients (31%) presented to
our hospital within the first day of acute abdomen.
The mean day of presentation of pain abdomen was
4.9 days (SD=2).

Table 2 presents the frequency distribution of
causes of acute abdomen according to USG findings.
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The most common cause of acute abdomen was
appendicitis (n=44, 40%) followed by NSAP (n=22,
20%).

Table 2. Causes of acute abdomen based on USG
findings (N=110).

Frequency
USG findings n (%)
Appendicitis 44 (40)
NSAP 22 (20)
Calculous cholecystitis 12 (10.9)
Urinary calculus 10 (9)
Malignancy (Small bowel
Lymphoma) 1(0.9)
Pancreatitis 5(4.5)
Hernia 4 (3.6)
Liver abscess 2 (1.8)
Intestinal Obstruction 2(1.8)
Miscellaneous 8(7.2)

*NSAP: non-specific abdominal pain

Table 3 presents the frequency of causes of
acute abdomen shown by various methods. The most
common cause of acute abdomen either diagnosed
clinically or by USG or as per final diagnosis was
acute appendicitis followed by NSAP.

Table 3. Frequency comparison of causes of acute
abdomen by different modalities (N=110).

Clinical USG Final
diagnosis diagnosis diagnosis
Appendicitis 41 44 49
NSAP 39 22 13
Calculous
cholecystitis 10 12 12
Ureteric colic 8 10 10
Miscellaneous 2 8 8
Pancreatitis 4 5 6
Hernia 4 4 4
Liver Abscess 1 2 3
Malignancy
(Lymphoma) - 1 2
Intestinal
obstruction 1 - 3
Total 110 110 110

Out of 110 patients, definite correct clinical
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diagnosis was made in 83 patients (75%) and USG
made a correct diagnosis in 101 patients (91%).
Hence with the help of USG, accuracy of diagnosing
cause of acute abdomen increased by 16%. Among
total 49 cases of acute appendicitis, 43 were correctly
diagnosed and were proved by histopathology and
one was over diagnosed by USG, which turned out
to be normal appendix in histopathology. Six cases
were diagnosed by CT which were retro-caecal
appendicitis. Of the six cases of pancreatitis, five
were diagnosed by USG and one by CT. Among 22
cases of NSAP in USG, further investigations gave
final correct diagnosis. Table 4 shows sensitivity and
specificity of USG in diagnosing different causes of
acute abdomen.

Table 4. Sensitivity and specificity of USG in
diagnosing different cause of acute abdomen.

Spec-
Causes  Sensitiv- ificity PPV NPV
of acute ity (95% O95% (95% (95%
abdomen CD) CD) CD) CI)
87.7 98.36 97.73 90.9
Appendi- (75.23- (91.2- (85.59- (82.52
citis 9537) 99.96) 99.67) -95.4)
100 100
Chole- (73.5-  (96.3-
cystitis 100) 100) 100 100
100 100
Ureteric  (69.15-  (96.38-
colic 100) 100) 100 100
83.3 100 99.1
Pancre- (35.8-  (96.5- (94.56-
atitis 99.5) 100) 100 99.84)
DISCUSSION:

Acute abdomen is a commonly encountered
clinical condition in ED. This study compared
clinical and USG findings with the final diagnosis
based upon the laboratory values, CECT abdomen
and intraoperative findings, and follow-up of patients
with histopathological reports in relevant cases.

Prasad et al.[5] observed the most common
cause for pain abdomen as acute appendicitis (24.3%)
followed by nonspecific pain abdomen (18.9%) with
correct clinical diagnosis in 70.9% of the cases. USG
diagnosed correctly in 78.4% of acute abdominal
pain that increased diagnostic accuracy by 8%.
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Similarly, Alleman et al.[6] also saw diagnostic
accuracy increased by 13% with USG in comparison
to clinical diagnosis which is almost comparable to
our findings.

KC et al. found the sensitivity, specificity,
PPV and NPV of USG in diagnosis of acute
appendicitis as 95.12%, 88.88%, 97.5% and 80%
respectively.[7] Similarly, Tauro et al. mentioned
the sensitivity, specificity, PPV, NPV of USG in
diagnosis of acute appendicitis as 91.37%, 88.09%,
91.37% and 88.09% respectively.[8] A different
diagnostic accuracy of 24.4 % was observed in
the study done by Garba et al. for the diagnosis
of acute appendicitis.[9] This could be attributed
to observer’s error and possibly low resolution of
the USG machine and inappropriate probes with
unsuitable frequencies, and poor clinical history
to guide the operator particularly in cases of self-
referral by patients.[10] In our study, most of the
procedures were performed by the first author with
a high resolution USG machine that reduced the
observer’s error which led to the high diagnostic
accuracy.

USG is the preferred imaging modality
for the diagnosis of acute cholecystitis and is the
first method used when the clinical presentation is
suggestive of biliary pathology.[11] Prasad et al.
showed the sensitivity and specificity of USG in
diagnosing acute cholecystitis as 92.3% and 100%
respectively.[5] Similarly, a study from Philadelphia
found 97% sensitivity and 95% specificity in their
study that corresponds to our findings.[12]

The sensitivity and specificity of USG
in diagnosing acute pancreatitis was 89.6% and
87.5% respectively in a study by Pandey et al.[13]
while Galarraga et al. reported as 100% and 85%
respectively that almost corroborates our findings.
[14]

The sensitivity and specificity were both
100 % in a study conducted by Ashaolu et al. for
cases of renal colic.[15] Prasad et al. showed that
the sensitivity and specificity of USG in diagnosing
ureteric colic were 84.6% and 98.4% respectively.

[3]

Our study had 12 false negative cases
(six cases of retrocaecal appendicitis, one case of
pancreatitis, one case of liver abscess, one case of
malignancy (Lymphoma of small intestine), three
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cases of intestinal obstruction) and showed them as
no abnormalities and classified them as NSAP. All
the missed cases were diagnosed by CECT abdomen.
USG has poor sensitivity in detecting retrocaecal
appendicitis and pancreatitis as they are difficult to
visualize due to obscuration by overlying gas shadow
from caecum and transverse colon forming poor
acoustic window. It may miss early abscess with
subtle echogenic changes especially in the left lobe of
liver. Also, it is not specific in diagnosing intestinal
obstruction as nonspecific findings like dilated,
prominent bowel loops and abnormal peristalsis are
the common findings in intestinal obstruction, which
can also be noted in other abdominal pathologies.[5]

Poor performance of USG in the cases
with perforated viscus was observed. The latter
often results in massive intraperitoneal free air.
Intraperitoneal free air in turn leads to scattering
of the USG waves at the interface of the soft tissue
and the air which is accompanied by reverberation
of the waves between the transducer and the air.[16]
This, typically, results in a high-amplitude linear
echo (increased echogenicity of a peritoneal stripe)
accompanied by posterior artifactual reverberation
echoes with characteristic comet-tail appearance.
This may explain why diagnostic accuracy of USG
could be low. Maneuvers that can help improve USG
sensitivity in cases with perforated viscus include
positional change and the use of linear-array of
transducers.[16,17] However, the indirectevidence of
peritonitis such as free fluid and decreased peristalsis
can be detected by USG. X-ray abdomen is found to
be superior to USG in detecting pneumoperitonium.
For few miscellaneous conditions such as abdominal
aorta aneurysm, mesenteric lymphadenitis, and intra-
abdominal cyst the number of cases were very less to
comment in our study.

CONCLUSION:

Ultrasonography is an outstanding imaging
modality and has high sensitivity, specificity, and
diagnostic accuracy in acute abdomen which has
helped the managing surgeons in arriving at early
diagnosis. Hence, it can be an important routine
diagnostic investigation in patients presenting with
acute pain abdomen in ED /OPD.
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