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Abstract

Introduction: Acute appendicitis is the most common acute condition of the abdomen requiring surgery
in both adults 1,2 and children. 3-5 The overall frequency of appendicitis for symptomatic patients
younger than 20 years is 41%; the frequency for those older than 20 years is 59%.

Methods: This was a prospective cross sectional study involving 104 patients aged between 8 and
68 years with clinical suspicion of acute appendicitis. Patients with suspected acute appendicitis were
evaluated with high frequency linear transducer using graded compression technique. Per operative
findings were noted and histopathological examination were carried out in all the cases for confirmation
of acute appendicitis. Sensitivity, specificity, negative predictive value, positive predictive value and
accuracy of ultrasonography were calculated by using statistical method.

Results: Among 104 patients (61 males and 43 females) with clinical diagnosis of acute appendicitis,
ultrasonography was positive for acute appendicitis in 79 patients (75.96%). On histopathological
examination, 94 appendices (90.38%) were acutely inflamed. The sensitivity of ultrasonography for the
diagnosis of acute appendicitis was 78.72% with specificity of 60%. Positive predictive value, negative
predictive value and accuracy of ultrasonography were 94.87%, 23.07% and 76.92% respectively.

Conclusion: Ultrasonography is a useful method of diagnosing clinically suspected acute appendicitis

especially in doubtful cases.
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Introduction

Acute appendicitis is the most common acute condition
of the abdomen requiring surgery in both adults '? and
children. * The overall frequency of appendicitis for
symptomatic patients younger than 20 years is 41%; the
frequency for those older than 20 years is 59%. ¢’

It has overall mortality rate of <1%, higher in elderly
patients (5-15%)%!!. Late diagnosis can lead to perforation
& other complications like abdominal abscess, wound
infection, infertility & death. Rupture which is more
common in elderly & very young, is associated with 17-
40% morbidity.'">"* With prompt diagnosis, morbidity
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& mortality can be decreased significantly. In men there
are limited alternative diagnosis for acute appendicitis
and thus low negative appendectomy rate of 10-15%. &7
In women, especially in reproductive age group, many
acute gynecological illnesses mimic appendicitis. Due
to non specificity of clinical findings & lack of readily
available diagnostic techniques they have high negative
appendectomy rates up to 34-46%.'%13

Ultrasonography is a widely available, comparatively
inexpensive technique which has potential for highly
accurate imaging in the diagnosis of acute appendicitis. It
is also useful for identifying alternative diagnosis. Graded
compression USG with slow & gently maintained pressure
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is valuable in successful evaluation even in uncomfortable
& reluctant patients. Other advantages of ultrasound
include the lack of ionizing radiation or need for patient
preparation, and the ability to provide dynamic information
through graded compression.'® This study was carried out
to evaluate the efficacy of ultrasonography in the diagnosis
of acute appendicitis.

Methods

This was a prospective cross sectional study involving
104 patients with clinical diagnosis of acute appendicitis
attending the emergency department of TU Teaching
Hospital and Kathmandu Model Hospital between January
2004 and December 2006. The study was approved by the
medical ethical committee of the institution and all patients
gave informed consent for the study. Clinical diagnosis of
acute appendicitis was made based on appropriate clinical
history, physical examination and supportive laboratory
finding of leukocytosis.

All the patients were subjected for ultrasonography of
abdomen. Graded compression technique with 7.5 MHz
linear array transducer was utilized for the ultrasonography.
Following parameters were assessed in ultrasonography:

* Maximum outer to outer diameter of appendix
* Compressibility

* Appearance of target sign

* Appendicolith

» Periappendiceal collection

* Probe tenderness

* Localized dilatation of bowel loops

* Associated other diagnosis.

Ultrasonographic diagnosis of acute appendicitis was made
when appendix measured >6.0 mm in maximum outer to
outer diameter [Fig. 1] with non compressibility and probe
tenderness were present. All patients were operated and
following peroperative findings were noted: Diameter
of appendix, position of appendix in relation to caecum,
fluid collection, presence of appendicolith, mucocele of
appendix, appendicular perforation, peri-appendiceal
collection and dilated bowel loops were assessed. Then all
the resected specimens were subjected to histopathological
examination. Histopathological diagnosis was made based
on gross findings and microscopic findings of inflammatory
cells in the wall of appendix.
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Fig. 1: Transverse and longitudinal ultrasound images
showing enlarged appendix (Distance between calipers =
diameter of appendix = 9 mm).

Statistical Analysis

SPSS 11.5 package was used for the statistical analysis.
Sensitivity, specificity, positive predictive value, negative
predictive value and accuracy of ultrasonography
were obtained by using histopathological finding as a
confirmative test.

Results

Total of 104 patients with clinical diagnosis of acute
appendicitis were examined ultrasonographically and
all appendices were subjected for the histopathological
examination after operation. Among 104 patients, 61
(58.7%) were males and 43 (41.3%) were females. Patient’s
age ranged from 8 years to 68 years (mean 27.36 year).
Ultrasound diagnosis of acute appendicitis was made in 79
patients (75.96%). Mean diameter of enlarged appendix was
9.5 mm (range 6 to 16 mm). Ultrasound findings are given
in table 1. Peroperatively 98 (94.2%) cases were diagnosed
as appendicitis. Per operative findings are summarized in
table 2.

Table 1: Ultrasonographic findings (n=104)

Category Frequency (%)
Diameter (>6 mm) 79 (76%)
Target sign 49 (47.1%)
Fluid collection 17 (16.7%)
Compression test positive 51 (49%)
Probe tenderness 52 (50%)
Appendicolith 6 (5.8%)

Positive ultrasound diagnosis of acute 79 (76%)
appendicitis
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Table 2: Peroperative findings (n=104)

Category Frequency (%)
Inflammed 98 (94.2%)
Fluid collection 54 (52%)
Appendicolith 19 (18.26%)
Perforation 11 (10.57%)
Mucocele 5 (4.8%)
Lump formation 3 (2.88%)
Dilated bowel loops 1 (0.96%)

Histopathologically, 94 appendices were diagnosed as acute
appendicitis. Among these, 56 males and 48 females were
diagnosed as acute appendicitis. The ultrasound sensitivity
of acute appendicitis was 78.72%. Ultrasound specificity
was 60%. Positive predictive value, negative predictive
value and accuracy of the test were 94.87%, 23.07% and
76.92% respectively.

Discussion

In this study we correlated ultrasonographic findings
with histopathology in clinically diagnosed cases of acute
appendicitis. We found high sensitivity of USG of 79% for
the diagnosis of acute appendicitis. This value is similar to
that found by Adrienne VR et al (78%)'” and Andrea SD et
al (83%)'8. Due to four false positive cases we found low
specificity of 60% as compared to 83% & 93% in Adrienne
VR et al”7 and Andrea SD et al'® study respectively.
Accuracy and positive predictive values were good (~77%
& 95% respectively) and similar to other studies. As in other
studies °, we found higher incidence of acute appendicitis
in males as compared to females.

There is increasing trend in using radiological investigations
for diagnosis of acute appendicitis. Use of USG had
significantly increased from 10% in 1997 to 60% in
2005. However, in the recent years, use of ultrasound is
decreasing as the use of CT has markedly increased (0% in
1997 to 35% in 2007). With association of cancer in later
life & early radiation exposure well documented, CT is to
be avoided if possible?. Moreover, in countries like ours,
CT is more expensive and ultrasound would be the good
investigation for acute appendicitis.

Conclusion

Acute appendicitis is the most common indication for
emergency operation. Accurate & prompt diagnosis is
essential for reducing morbidity. Atypical presentation
leads to diagnostic dilemma & delayed treatment and
in these cases imaging plays a crucial role. Use of USG
significantly reduces the negative laparotomy especially
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in females. Graded compression USG is a sensitive and
accurate method for the diagnosis of acute appendicitis.
It is preferred over other imaging technique as it is non
invasive & does not use ionizing radiation.
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