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ABSTRACT

OBJECTIVES: To find out the usefulness of plain radiograph and ultrasound comparing with advance imaging
in non-traumatic acute abdominal emergencies in a limited resource private set up. STUDY DESIGN: Cross
sectional study. STUDY PLACE AND DURATION: Emergency department (ER) in collaboration of department
of Radiology, Sir Syed Hospital Karachi, a private tertiary care center. Six months from 1st August 2017 to 31st
January 2018. PATIENTS AND METHODS: Total 204 patients presenting in ER department with non-traumatic
acute abdominal pain were enrolled in the study referred to the Radiology department for imaging were recorded
on proforma. SPSS version 20.0 was used for data analysis. Patients demographic data, precipitating symptoms
and diagnostic findings were presented as percentages. RESULTS: Plain x-ray as first line imaging along with
clinical examination to reach preliminary diagnosis was found useful in patients suspected to be bowel obstruction
97.9% followed by gastroenteritis 88.2%, hernia 80%, peritonitis 75%, acute pancreatitis 55.6%, acute cholecystitis
50%, renal calculus 44.4%, ureteral calculus 36.4% and acute appendicitis 26.3%, but could not suspect about
gynecological issues. Plain x-ray provided useful suspicions who confirmed later for 151 (74.02%) patients,
ultrasound for 189 (92.65%) and CT for 201 (98.5%). CONCLUSION: Abdominal radiography & ultrasonography
along with precipitating factors and pathology lab findings still useful as a first imaging examination to evaluate
abdominal pain in the emergency department (ED) and reduces rate of unnecessary hospitalization.
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Introduction _____

Non-traumatic abdominal pain is a common acute
emergency rooting variety of causes from less severe
to life threatening conditions.1.2 The most important
aspect is to initiate appropriate management after
conventional investigations and necessary imaging
techniques to identify leading cause of non-traumatic
abdominal pain.3-5 Precipitating factors including
vomiting, nausea, constipation, choking, dysphagia,
jaundice, gastrointestinal hemorrhage may be poten-
tially more severe and challenging to establish an
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accurate diagnosis.6-7

Plain radiograph is the conventional imaging procedure
in the patients with suspected intestinal obstruc-
tion.8-10 Clinical bedside ultrasonography (US) is
actually the first-line imaging in acute epigastric pain
patients presenting to the hospital emergency depart-
ment (ED) because it is rapid, noninvasive, relatively
inexpensive and focused, repeatable and reliable.11.12
Plain X rays may be first choice screening modality
in the diagnosis of acute abdominal emergencies;
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however ultrasound examination is cheaper, non-
invasive, quick, reliable and highly accurate modality
in diagnosing the exact cause of pain and its origin
in a patient presenting with an acute abdomen and
thus helps the physician or surgeon to plan the timely
management.13,14 With efficient clinical judgement
and using ultrasonography and X-ray abdomen as
basic diagnostic investigations, one can do early
diagnosis with 97% to 99% accuracy and thus can
avoid unnecessary operation.12

Although, selection of appropriate imaging modality
consists of clinician’s proficiency, institutional resource
capacity, skilled operators and cost effectiveness.
Subsequent use of superior imaging modalities like
CT & MRI as per the set standards and guideline is
still debatable to avoid overusing for making accurate
diagnosis.18.15

In limited resource set ups or remote areas in
developing countries like Pakistan, availability and
affordability of MRI & CT scans creates unnecessarily
burden on poor patients which may delay the
process.17.18 This study was designed to find out the
usefulness of radiograph comparing ultrasonography
and advanced imaging techniques in non-traumatic
acute abdominal emergencies in a limited resource
private set up in order to reach accurate diagnosis
in most of the common acute abdomen cases by
using conventional non-invasive and cost effective
diagnostic modalities and avoid unnecessary costly
imaging and hospital admissions.

Patients and Methods _____

Total 204 patients of either gender, aged between
15-80 years who presented with non-traumatic acute
abdominal pain since past 24 hours in the emergency
department of Sir Syed Hospital, Karachi were
referred to its department of Radiology for plain x-
ray as first line imaging followed by ultrasound scan
were included in the study after taking informed
consent and approval from ethical committee. Pain
score was measured on a 10 points visual analogue
scale (VAS). The patients with chronic diseases of
abdomen, liver, prostate & urology, pancreas, peptic
ulcer, splenomegaly, pregnancy, postmenopausal
woman on hormone therapy and malignancy were
ruled out from the study. The consultant radiologist
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was unaware of precipitating factors and clinical
suspicion. Later, the patients were referred for
ultrasound due to insufficient information of x-ray
findings for further investigations and assenting scans.
Likewise, ultrasonography was performed by the
consultant radiologist with same patient details at
USG machine model no: US scanner GE logiq alpha
100 with 3.5 MHz transducer as per case need with
reports given in emergency itself. The reports of
radiographs and ultrasonography were not conveyed
to the respective radiologist. For image review,
abdominal radiography consisting of at least three
exposures and low-dose CT consisting of the CT
scanogram and 5-mm thick axial slices were used.
Suspected cases CT scan of special investigations
like intravenous urography, contrast studies of
gastrointestinal tract, CT scan of abdomen were
conducted /obtained whenever advised by the
concerned physician and imaging findings were
documented.

Final diagnosis was made on the basis of clinical
evaluation, laboratory findings, radiography, ultra-
sonography, therapeutic response, operative findings
and histopathological report. The preliminary diagnosis
based on plain x-ray along with clinical examination
and in addition to ultrasound findings were separately
compared with the final diagnosis to evaluate use-
fulness of x-ray and ultrasound. Patient’s demographic
details, precipitating symptoms and diagnostic findings
were recorded on proforma. SPSS version 20.0 was
used for data analysis. All continuous response
variables like age and pain score were presented as
Mean + SD. The categorical variables including
precipitating factors, pain severity and diagnostic
spectrum of x-ray & ultrasound are presented into
frequencies and percentages. Positive predictive value
of x-ray and ultrasound were calculated following the
confirmatory final diagnosis.

Be_su_l_ts—_

Among 204 patients who presented in ER department
with chief complaint of non-traumatic abdominal pain,
120 (58.8%) were males and 84 (41.2%) females.
Mean age was 26.76 = 7.67 years. Among the patients
with non-traumatic abdominal pain, presence of
multiple symptoms was reported, however constipation
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was the commonest precipitating factor reported by
104 (51.0%) patients, followed by fever in 51 (25.0%),
headache in 44 (21.6%) and vomiting in 35 (17.2%)
as detailed in (Tab. 1).

Presenting symptoms | Number of patients | Percentage
Constipation 104 51.0
Fever 51 25.0
Headache 44 216
Vomiting 35 17.2
Urine blockade 29 14.2
Backache 22 10.8
Pain move right iliac-fossa 21 10.3
Vertigo/ Drowsiness 12 59

Table 1: Precipitating symptoms with onset of non-traumatic
abdominal pain.

Time length of precipitating factors was quite variant
among the patients ranging from 1 hour to 4 days,
thus average time length was 16.7 £ 10.2 hours.
Average pain score following 1-10 points scale
measurement at the time of presentation was 7.35 +
3.44. Most of the patients were seen with moderate
pain score i.e. 107 (52.5%) followed by severe pain
in 79 (38.7%) and only 18 (8.8%) reported mild pain.
Final diagnoses reveals bowel obstruction as the
commonest diagnosis (47.5%) followed by acute
appendicitis 9.3%, renal calculus 8.8%, gastroenteritis
8.3%, ureteral calculus 5.4%, acute cholecystitis
4.9%, hernia 4.9%, acute pancreatitis 4.4%, peritonitis
3.9% and gynecological issues related to acute pelvic
inflammatory disease and complications of ovarian
cystin 2.5% (Graph 1).
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Graph 1: Final Diagnoses of non-traumatic acute abdomen.
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Plain x-ray as first line imaging along with clinical
examination to reach preliminary diagnosis was found
useful in patients suspected to be bowel obstruction
97.9% followed by gastroenteritis 88.2%, hernia
80%, peritonitis 75%, acute pancreatitis 55.6%, acute
cholecystitis 50%, renal calculus 44.4%, ureteral
calculus 36.4% and acute appendicitis 26.3%, but
could not suspect about gynecological issues.
Ultrasonography findings as superior modality along
with clinical examination was found useful in 100%
patients suspected to be bowel obstruction, renal
calculus and ureteral calculus followed by gastro-
enteritis 94.1%, acute cholecystitis 90%, peritonitis
87.5%, hernia 80%, acute appendicitis 78.9%, acute
pancreatitis 66.7% and gynecological issues 40%
(Tab. 2).

Diagnosis .Correct identification :
Total | Radiograph | Ultrasound |CT Imaging

Appendicitis 19 5(26.3) 15(78.9) 17 (89.5)
Pancreatitis 9 5 (55.6) 6 (66.7) 9(100)
Gastro enteritis 17 15 (88.2) 16 (94.1) 17 (100)
Bowel obstruction 97 95(97.9) 97 (100) 97 (100)
Peritonitis 8 6 (75) 7(87.5) 8(100)
Renal calculus 18 8 (44 .4) 18 (100) 18 (100)
Hernia 10 8 (80) 8(80) 10 (100)
Ureteral calculus 1 4 (36.4) 11(100) 11(100)
Acute cholecystitis 10 5(50) 9(90) 10 (100)
Gynecological issue*| 5 0(0) 2 (40) 4(80)

*Gynecological issues related to acute pelvic inflammatory disease
and complications of ovarian cyst.

Table 2: Comparison of Plain Radiography & advance imaging
findings

Out of 204 patients, 27 (13.2%) were discharged
after prescribing the treatment, 91 (44.6%) were
admitted in ER for further investigations, 52 (25.5%)
were hospitalized for treatment, 25 (12.2%) were
referred as per patients consent and 9 (4.4%) refused
for treatment and discharged. Thus, this data reveals
56.8% patients who were rolled out from hospitali-
zation on the basis of radiographic & ultrasonographic
findings. Out of 204 cases, plain x-ray provided useful
suspicions who confirmed later for 151 (74.02%)
patients that yielded a positive predictive value
74.02%. Ultrasonography as superior modality after
plain radiograph along with clinical suspicion provided
usefulness in 189 (92.65%) that yielded positive
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predictive value 92.65%. However, highest diagnostic
yield of CT imaging was 201/ 204 (98.5%) in
comparison of final diagnoses.

Di .
Following standard protocol, imaging is generally
practiced in patients presenting with acute abdominal
pain, however its diagnostic yield particularly in limited
resource set ups of developing countries like ours
had not previously exhibited in a large prospective
study.

Out of 204 cases, plain x-ray provided useful
suspicions who confirmed later for 151 (74.02%)
patients that yielded a positive predictive value
74.02%. The bowel obstruction was the commonest
diagnosis with positive predictive value 97.9% which
was quite higher than the recent study in which
intestinal obstruction from plain X-ray abdomen in
80% patients.11

Stroman L et all9 reported, 63% possible obstruction,
20% renal colic and 27% other suspected diagnoses,
confirmed or suggestive diagnoses were supported
by plain abdominal x-ray, admissions (21%), possible
obstruction (22%) and possible renal colic (22%).
In our study, ultrasonography as superior modality
after plain radiograph along with clinical suspicion
provided usefulness in 189 (92.65%) that yielded
positive predictive value 92.65%.

Raman S et al20 claimed overuse of ultrasound
imaging instead similar findings achieved from
abdominal x-ray with pathology lab findings. They
concluded ultrasound is less useful in patients who
are less than 25 years of age, especially when the
symptoms and signs are non-specific and the
laboratory results are normal.

In a recent study, acute abdomen was most common
in age group between 20-40 years with male predo-
minance. Acute appendicitis was the most common
cause of surgical condition, followed by peritonitis
and then intestinal obstruction. The diagnostic
accuracy rates in male and female patients were 93%
and 80% respectively. Ultrasonography had highest
sensitivity rate (97.8%) and plain X -ray abdomen
had highest specificity rate (88.4%). In our study most
of the patients were of younger age group (Mean =
26.76 years). Since, younger age groups has usually
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less likely exposure of co-morbids or complex
diagnoses so plain x-ray and ultrasound imaging may
provide more accurate diagnosis.

Gathwal CK et al'3 reported most common diagnoses
including acute appendicitis, kidney, ureteral & bladder
(KUB) calculus disease and acute cholecystitis seen
in 22.86%, 17.14% and 15% cases respectively. Their
data reveals that ultrasound supersedes provisional
clinical diagnosis and radiographic evaluation in
diagnosing acute abdominal conditions with sensitivity,
positive predictive value, false positive rate, false
negative rate and diagnostic accuracy as 90.71, 100,
0,9.28 and 90.71 percent respectively. Bhangu A et
al22 reported that abdominal x-ray was done in 30%
who underwent appendicectomy, 57% in acute
gallstone disease and 78% with acute pancreatitis.
When they used, ultrasound confirmed the diagnosis
in 84% and CT scanning in 97%.

Sharma P et al23 also reported overall sensitivity and
specificity of ultrasound 78.7% and 84.6% respectively.
In a recent systematic review,24 the overall sensitivity
for abdominal radiography varied between 30% and
77% and specificity varied between 75% and 88%.
In our study, we could not calculate sensitivity and
specificity due to patient’s follow up in a private set
up as well as variety of non-traumatic acute abdomen
for that variant gold standard criteria were required
for confirmation of particular diagnosis based on
either interventional outcome, per operative findings,
CT or MRI. However, we reported overall as well as
specific positive predictive value overall for each
etiological factor of non-traumatic acute abdominal
pain.

A different approach of radiographic screening was
seen that 300 (52%) out of 573 consecutive patients
underwent abdominal radiography. Findings were
normal in 88% non-specific in 7.3%, and abnormal
in 4.7%. For those with normal results, no further
imaging was ordered for 43%, 57% were advised
follow-up imaging, and 65% showed abnormal
findings.25

Our study exhibits 25.5% hospitalization and 56.8%
were ruled out from hospitalization on the basis of
radiographic & ultrasonographic findings. Gulen et
al2é reported 11.1% hospitalization and 86.9% were
discharged, however this study was done is fully
equipped larger university hospital. While in our set
up, plain x-ray and ultrasonography was included
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dings of our study demonstrates that abdominal
radiography & ultrasonography along with precipitating
factors and pathology lab findings still useful as a
first imaging examination to evaluate abdominal pain
in the emergency department and reduces rate of
unnecessary hospitalization. In this context, our study
may be the foundation stone for future researchers
to conduct multicenter study to reduce judgmental
bias and accuracy of diagnosis inrelation to the
patient’s.

Conflict of Interest: None

Figure 1: Ultrasound image showing dilated appendix.

Figure 3: CT coronal image showing dilated appendix.
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