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ABSTRACT… Objectives: To evaluate the histopathological findings in appendectomy 
specimens and observe the negative appendectomy rate (NAR). Study Design: Observational 
study. Setting: Department of Surgery Unit III, Peoples University of Medical & Health Sciences, 
Nawabshah. Period: January to December 2018.  Material and Methods: 117 consecutive cases 
of appendectomy. All the demographic data and the clinicopathological details were recorded 
on a proforma designed for the study. The histopathological assessment was carried out in all 
cases. The ultrasound examination and CT scan was carried out in selected cases. The data 
collected was statistically analyzed and the results were tabulated. Results: During study period 
117 appendectomies were performed. The mean age of patient was 27+9.4 years, majority of 
patients (53.8%) were females with female to male ratio of 1.2:1. The histopathological diagnosis 
was made in all cases and the results indicates that 105 cases having positive appendectomy 
and in 12 (10.3%) cases the appendix was found histologically normal. Among 105 positive 
cases, 97 (83%) were diagnosed as acute appendicitis, 2 (1.7%) cases show fibrous obliteration 
and 6 (5.1%) cases were having unusual pathologies. The cases having histological diagnosis 
of acute appendicitis includs acute mucosal appendicitis, acute suppurative appendicitis 
with or without periappendicitis and peritonitis, acute necrotizing appendicitis and perforated 
gangrenous appendicitis. The 6 cases of unusual pathologies includes 3 cases of granulomatous 
lesions and one case each of carcinoid tumor, mucinous cystadenoma and worm infestation. 
The ultrasound was performed in 48 (41%) patients out of them 30 cases had positive findings 
on ultrasound examination were confirmed on histological examination and all 5 positive cases 
that were reported on CT scan were confirmed on histopathological examination. Conclusion: 
High rates of negative appendectomy in the female sex were observed, that can be reduced 
by the use of diagnostic imaging modalities specially ultrasound. The findings of abnormal 
pathologies on histopathological examination of the appendix suggest that histopathological 
analysis is necessary in all of the resected specimens. 
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INTRODUCTION
The vermiform appendix in humans is a 
rudimentary structure with no obvious function 
and some suggest that it serves as a storehouse 
for good bacteria, and also thought to be involved 
primarily in immune functions.1 Acute appendicitis 
is a global problem predominantly a disease of 
the Western world. It is particularly common in 
the United States and Europe.2 The difference 
has been explained on the basis of a dietary 
variance, the highest risk occurring when the diet 
is reduced in bulk, with diminished cellulose and 
a high protein intake.3

There is a wide belief that many and perhaps most 
cases of acute appendicitis develop as a result of 
obstruction, the resulting secretion under pressure 
impairing the resistance of the appendiceal 
mucosa to invasion by microorganisms, as shown 
by Wagensteen’s pioneer studies in humans4. An 
obstructed appendix that was previously normal 
is more susceptible to infection than one affected 
by fibrous obliteration of the lumen. The most 
common cause of obstruction is a fecalith, but it 
may be a foreign body, a true calculus, a gallstone, 
a tumor of the cecum, or a primary tumor of the 
appendix.5-9 In children from the age of 10 years 
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to young adults, diffuse lymphoid hyperplasia is 
another cause of obstruction.10 Nonobstructive 
appendicitis can be secondary to a generalized 
infection, usually of viral etiology.11

In the diagnosis of acute appendicitis and its 
complications, the role of imaging techniques 
particularly ultrasound, magnetic resonance 
imaging (MRI), and computed tomography (CT) 
scan are very important, as they can also give an 
alternative diagnosis. Reliable imaging modality 
in clinically suspected cases reduces the rate 
of negative appendectomy. Ultrasound studies 
should be the initial imaging technique especially 
for women of reproductive age group. In positive 
cases no further imaging investigation is needed 
but in suspected/inconclusive and negative cases 
further imaging work is required and these cases 
are diagnosed by the help of MRI, and CT scan 
is kept for selected cases, which is thought to be 
superior than ultra sound having sensitivity of 90-
100%.12,13

METHODS
This observational study was carried out in the 
department of Surgery Unit III, Peoples University 
of Medical & Health Sciences, Nawabshah, 
during January to December 2018, on 117 
consecutive cases of appendectomy. The only 
inclusion criteria was all male and female 
patients who were admitted in our hospital and 
operated for appendectomy regardless of their 
ages and cause. All the demographic data and 
the clinicopathological details were recorded 
on a proforma designed for the study. The 
histopathological assessment was carried out 
in all cases and cases without histopathological 
reports were not included in the study. Wherever 
necessary the ultrasound examination and CT 

scan was carried out in selected cases. The 
data collected was statistically analyzed and the 
results were tabulated.

RESULTS
During study period a total of 117 cases of 
appendectomies were evaluated. The mean age 
of patient was 27+9.4 years, majority of patients 
(53.8%) were females with female to male ratio of 
1.2:1 (Table-I). The histopathological examination 
of appendectomy specimens was performed in 
all cases and the results indicates that 105 cases 
were revealing positive appendectomy (PA) and 
in 12 (10.3%) cases the appendix was found 
histologically normal (Negative Appendectomy), 
among these 9 cases were found in female 
gender and 3 in male. Among 105 positive cases, 
97 (83%) were diagnosed as acute appendicitis, 
2 (1.7%) cases show fibrous obliteration and 6 
(5.1%) cases were having unusual pathologies. 
The cases having histological diagnosis of 
acute appendicitis includes acute mucosal 
appendicitis, acute suppurative appendicitis 
with or without periappendicitis and peritonitis, 
acute necrotizing appendicitis and perforated 
gangrenous appendicitis. Among 6 cases of 
unusual pathologies we diagnosed 3 cases 
of granulomatous lesions and one case each 
was diagnosed as carcinoid tumor, mucinous 
cystadenoma and worm infestation of Enterobius 
vermicularis (Table-II).

Total No of Cases 117
Female No(%) 63 (53.8)

Male No(%) 54 (46.2)
Female:Male 1.2:1

Mean Age (years) 27+9.4
Imaging Studies

Ultrasound No(%) 48(41.0)
CT Scan No(%) 05(04.3)

Table-I. Demographic data

Histological Diagnosis Positive Appendectomy Negative Appendectomy
No of Cases (%) No of Cases (%)

Normal Appendix 12 (10.3)
Acute Appendicitis 97 (83.0)
Fibrous Obliteration 02 (1.7)

Unusual Pathologies

Granulomatous Lesions

06 (5.1)

03 (2.6)
Worm Infestation 01 (0.8)
Carcinoid Tumor 01 (0.8)
Mucinous Cystadenoma 01 (0.8)

Total 105 (89.7) 12 (10.3)
Table-II. Histological diagnosis (n=117)
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The ultrasound was performed in 48 (41%) patients 
out of them 06 cases has negative findings, 12 
cases were having inconclusive findings, and 
remaining 30 cases had positive findings on 
ultrasound examination. Among 06 negative 
cases 04 cases revealed positive histological 
findings and all 12 inconclusive cases also show 
positive histological findings, and 5 positive cases 
that were reported on CT scan were confirmed on 
histopathological examination.

DISCUSSION
Appendectomy is a common abdominal surgery 
throughout the world.14 For men and women 
the documented life time incidence of acute 
appendicitis is 8.6% and 6.7% respectively, 
and for appendectomy performed for various 
reasons is 12% and 25% for men and women 
respectively.15 The current study was conducted 
on 117 cases among them the majority (53.8%) 
of cases were detected in female, confirming the 
results of previous studies.14,16

In current study we correlate the histopathological 
findings in appendectomy specimens with 
the clinical diagnosis of acute appendicitis 
and observe the negative appendectomy rate 
(NAR). Negative Appendicectomy Rate (NAR) is 
considered as a measure of quality traditionally 
in the management of acute appendicitis, and 
imaging modalities specially the ultrasound scan 
have contributed in keeping the NAR at a lower 
rates upto 1-3%.17 It is justified historically that 
NAR serves to reduce the chances of perforation, 
as there is minimal morbidity and cost but 
extra and apparent clinical and financial load.18 
Surgical excision of a normal appendix is not rare 
that bewray the patients to inevitable hazards of 
anesthesia and surgery, may be due to inaccurate 
clinical evaluation, availability of diagnostic 
facilities, which impedes the accuracy in the 
diagnosis. There are so many diseases clinically 
resembling the acute appendicitis. So, more skill 
and accuracy is needed for decreasing NAR and 
its complications.14,19 There is a huge difference 
in documented rates of NAR worldwide. In our 
study the NAR detected was 10.3% and was more 
common in female gender (9/12), these findings 
were comparable with other studies mentioning 

the NAR 9.514, 11.320,12%21, some show even high 
upto 40 % in women of reproductive age group.22

We detect 5.1% unusual pathologies in our study 
consisting of 3 cases of granulomatous lesions 
and one case each was diagnosed as carcinoid 
tumor, mucinous cystadenoma and worm 
infestation. Different studies throughout the world 
detected various benign and malignant unusual 
pathology in resected appendix with varying 
frequency consistent with our study, supporting 
the value of routine histopathological examination 
of resected appendix.18,23,24,25

CONCLUSION
We observed high rates of negative appendectomy 
in the female sex that can be reduced by the 
use of diagnostic imaging modalities specially 
ultrasound. The findings of abnormal pathologies 
on histopathological examination of the appendix 
suggest that histopathological analysis is 
necessary in all of the resected specimens. 
Copyright© 25 June, 2019.
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