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ABSTRACT

Background: Acute appendicitis is the most common cause of acute abdomen in young adults requiring emergency surgery. Appendix removed
for clinical suspicion of acute appendicitis may reveal varied underlying pathologies on histopathological examination. Materials and Methods:
This record based retrospective study was conducted in Histopathology laboratory, Department of Pathology of a tertiary care publicly funded
teaching hospital of Western India. Haematoxylin and eosin (H&E) stained tissue sections of appendectomy specimen submitted to
Histopathology laboratory of the institute for clinical diagnosis of appendicitis during the two year study period from July 2020 to June 2022 were
reviewed. Results: 217 appendectomy specimens were received during the two year study period. Male to female ratio was 1.8:1. Peak age
incidence of acute appendicitis was between 11 to 30 years in both sexes. Various histopathological diagnoses include acute appendicitis (n=198,
91.2%), acute suppurative appendicitis (n=7, 3.2%), fibrous obliteration of appendix (n=4, 1.8%), two cases each of acute appendicitis with
perforation and xanthogranulomatous appendicitis (n=2 each , 0.9% each), and one case each of granulomatous appendicitis, tuberculous
appendicitis, appendiceal duplication and periappendicitis (n=1 each, 0.5% each). Negative appendectomy, parasites, fungal infections and
appendiceal tumours were not found. Conclusion: There is a higher incidence of appendicitis in young adults. Histopathological examination may
show incidental findings, which could have great impact on further patient management and outcome. The importance of routine histopathological
examination of all appendectomy specimens cannot be undermined.
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INTRODUCTION

Acute appendicitis is defined as an inflammation of the inner lining of
the appendix vermiformis, which then spreads to other parts of the
organ.' Acute appendicitis is the most common abdominal surgical
emergency.” An appendectomy is the most frequently performed
operation.” Acute appendicitis is most common in adolescent and
young adults, with lifetime risk of 7%. Males are affected slightly more
often than females.'Obstruction of the lumen is the precipitating cause
of acute appendicitis either in the form of fecolith (appendicolith),
lymphoid hyperplasia or fibrosis, as it triggers the inflammatory
process.”* Appendicitis has been less commonly attributed to unusual
causes like enterobiasis', tuberculosis', amebiasis', granulomatous
diseases'*™", eosinophilic infilteration™"" and diverticulitis""*" as well
as hyperplastic polyp', mucocele', mucinous cystadenoma', and
appendiceal malignancies such as carcinoid tumor''*",
adenocarcinoma', mucinous cystadenocarcinoma', lymphoma' and
leukemia'.

Despite of advances in technology and imaging modalities, there is
dilemma in the diagnosis of acute appendicitis. Histopathological
examination still remains the gold standard for confirmation of
appendicitis. Not only the pathologic diagnosis of acute inflammation,
but unusual findings such as incidental tumours highlight the
importance of the pathologic analyses of every single resected
appendix. There is evidence that intra-operative normal appendices
may have abnormal incidental finding on histology.

This study aimed to determine the various histopathological diagnoses
of all surgically removed appendices (nonneoplastic and neoplastic),
to find age and sex related occurrence of appendicitis, perforation rate,
incidental findings, and rate of negative appendectomies.

MATERIALSAND METHODS

The study was conducted after obtaining approval from the
Institutional Human Ethics Committee (IHEC). This retrospective
study was conducted in Histopathology laboratory, Department of
Pathology of a tertiary care publicly funded teaching hospital of
Western India during the two years period from July 2020 to June
2022. All surgically resected appendices submitted to the laboratory
were included in this study. All emergency appendectomies and
interval appendectomies performed on clinically suspected
appendicitis were included in the study. Appendectomies performed
during other abdominal or pelvic surgeries were not included in the
study. Sections taken from autolysed appendix were excluded from the

study.

Relevant clinical data, gross findings and histopathologic reports were
retrieved from histopathology record registers and computer
databases. Haematoxylin and eosin (H&E) stained slides of all cases
containing one cross section from the middle part and one longitudinal
section from the tip of the appendix, were reviewed by two
Pathologists of more than 10 years' experience, blinded to the original
histopathological diagnosis. Histopathologic features were
systematically assessed with special attention given to luminal
content, mucosal ulceration, haemorrhage, necrosis, granulation
tissue, congested/thrombosed blood vessels, fibrosis and perforation.
Cellular infiltrate, its type, grade and distribution were studied; and
whether the inflammation was circumferential. The grade of
inflammation was considered 0 in absence of inflammatory cells, 1
(mild) in presence of few scattered inflammatory cells, 2 when
multiple small clusters of inflammatory cells (10 —20/HPF x 10) were
seen, 3 if multiple clusters of inflammatory cells (20 — 30/HPF x 10)
tend to merge, and 4 (severe) if the inflammation was widespread
(>30/HPF x 10)."

The histopathological diagnosis were analysed for incidence of age
and sex. Incidental findings and negative appendectomy, if any were
recorded.

RESULTS

Total 217 specimens of appendix were received in the histopathology
department of the institute during the two years study period from July
2020 to June 2022. Appendectomy were performed on 140 (64.4%)
males and 77 (35.6%) females, with the male: female ratio of 1.8:1. In
the present study, the peak incidence of appendicitis was found to be
between 11 and 30 years. More than 80% cases occurred below the age
of40 years. The mean age for male was 26 years with a range of 3 to 64
years. The mean age for female was 27 years with a range of 9 to 67
years. The distribution of acute appendicitis according to age group is
shown in Table-1.

Table 1: The distribution of acute appendicitis according to age
group

Age group Number of  |Male 140 Female 77
(yrs.) Cases (64.4%) (35.6%)
01-10 12 09 (75) 03 (25)
11-20 69 45 (65.2) 24 (34.8)

| 56 |—| International Journal of Scientific Research I



Volume - 12 | Issue - 01 | January - 2023

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

21-30 71 45 (63.4) 26 (36.6)
31-40 35 21 (60) 14 (40)
41-50 20 13 (65) 07 (35)
>50 10 07 (70) 03 (30)

In the present study 198 (91.2%) cases were found to have
histologically proven acute appendicitis followed by acute suppurative
appendicitis (n=7, 3.2%), fibrous obliteration of appendix (n=4, 1.8%),
two cases each of acute appendicitis with perforation and
xanthogranulomatous appendicitis (n=2 each, 0.9% each), and one
case each of granulomatous appendicitis, tuberculous appendicitis,
appendiceal duplication and periappendicitis (n=1 each, 0.5% each).
(Table-2)

Table 2: The distribution of various histopathological findings of
appendectomy specimen

Histopathological findings Number of Cases (%)
Acute appendicitis 198 (91.2)

Acute suppurative appendicitis 07 (1.8)

Fibrous obliteration of appendix 04 (1.8)

Acute perforated appendicitis 02 (0.9)
Xanthogranulomatous appendicitis 02 (0.9)
Granulomatous appendicitis 01 (0.5)

Tuberculous appendicitis 01 (0.5)

Duplication of appendicular lumen 01 (0.5)
Periappendicitis 01 (0.5)

Grade of neutrophilic infiltrate ranged from 0 to 4 ['Grade 0'in 1 case
(0.5%), 'Grade 1' in 108 cases (49.8%), 'Grade 2' in 26 cases (12%),
'Grade 3'in 24 cases (11.1%) and 'Grade 4' in 58 cases (26.7%)]; 'Grade
1" being the commonest. Other inflammatory infiltrate in the
muscularis propria were eosinophils (49.8%), lymphocytes (47%),
plasma cells (43.3%), histiocytes and hemosiderin-laden macrophages
(1.8% each), xanthoma-like cells (0.9%) and foreign body giant cells
(0.5%). Fecolith and lymphoid hyperplasia was found in nearly same
number of cases, 25 cases (11.5%) and 24 cases (11.1%) respectively.
Mucosal ulceration was seen in 169 cases (77.9%), haemorrhage and
thrombosed blood vessels in 108 cases each (49.8%), necrosis in 53
cases (24.4%) and granulation tissue in 32 cases (14.7%).

Negative appendectomy, parasites, fungal infections, and appendiceal
tumours were not found.

DISCUSSION

Acute appendicitis has been the most common surgical emergency and
appendectomy is the most frequently performed abdominal operation.
Acute appendicitis account for about 40% of all surgical emergencies
in the western world."”

Various studies have reported that 80% cases of appendicitis occur
below 40 years of age.”*In the current study higher incidence of acute
appendicitis was seen in second and third decade in both sexes, and
about 86% of appendicitis occurred below 40 years of age.

In the present study male: female ratio for appendicitis was 1.8:1. The
range of male to female ratio in published literature is between 1.1 to
2.9:1.”Study by SalehAl- Mulhim showed male preponderance, with
male to female ratio of 1.6:1.” Study by Shrestha R et al however
show%d slight female preponderance with the female to male ratio of
1.1:1.

The histopathological examination of the appendix serves two
purposes. First it allows confirmation of clinical diagnosis of acute
appendicitis. Second, histopathological examination of the appendix
may disclose additional pathologic findings that may affect subsequent
clinical management of the patient.

In the current study, acute appendicitis accounted for 91.2% cases.
Various studies have reported incidence of acute appendicitis as
47.9%", 57.5%" and 86.3%". Authors of the present study used the
minimum criteria for histopathological diagnosis of acute appendicitis
of neutrophilic infiltration in the appendiceal muscularis propria.’
Neutrophils in the mucosa (catarrhal inflammation) and/submucosa,
and not in muscularis propria do not qualify for the diagnosis of acute
appendicitis. A diagnosis of infective enteritis should be considered in
such cases.” Few scattered neutrophils (Grade 1) in the muscularis
propria was most frequently observed (49.8%). Other inflammatory
infiltrates commonly seen in the muscularis propria were eosinophils
(49.8%), lymphocytes (47%) and plasma cells (43.3%). Intraepithelial

lymphocytes, lymphocytes and plasma cells in lamina propria, and
lymphoid aggregates in lamina propria and submucosa are normally
present, which provide defence against invasive microorganisms.

A negative appendicectomy refers to an appendicular specimen in
which there are no inflammatory infiltrates in the mucosa and/or wall,
particularly polymorphonuclear leucocytes, lymphocytes, or plasma
cells. Applying a stricter definition, the incidence of negative
appendectomy rate has declined to 6-8%.” However, we did not find a
single case of negative appendectomy in our study.

The histologic hallmark for the diagnosis of eosinophilic appendicitis
is infiltration of eosinophils in muscularis propria with oedema
separating the muscle fibres with very few or no neutrophilic
infiltration.” Though we observed eosinophilic infiltrate in nearly 50%
cases in the present study, they were however accompanied by
neutrophilic infiltrate. Thus, none of the cases qualified as eosinophilic
appendicitis.

Fecolith and lymphoid hyperplasia, the precipitating causes of acute
appendicitis were found in 11.5% and 11.1% cases respectively.

Suppurative appendicitis (phlegmonous appendicitis) is
characterized by presence of neutrophilic infiltrate in muscularis
propria, generally circumferential.” The frequency of acute
suppurative appendicitis seen in the current study was 3.2%. Various
studies have reported incidence of suppurative appendicitis as 14.1%",
33.7%"and 18.7%"".

The perforation rate of appendix in this study was 0.9%, which was
slightly lower than observed in other study”. The two cases observed
were males of 17 and 28 years old. The low perforation rate might be
due to early visit in the surgical clinic and a prompt decision to operate
for suspected appendicitis by the surgeons. Low perforation rate is
associated with reduced morbidity and mortality.

Xanthogranulomatous inflammation is characterized histologically by
a collection of lipid-laden macrophages admixed with lymphocytes,
plasma cells, neutrophils, and often multinucleated giant cells with or
without cholesterol clefts. Xanthogranulomatous process is usually
associated with inflammation, hemorrhage, and necrosis.” Two cases
(0.9%) of xanthogranulomatous appendicitis were found in the current
study. Dasanayake D etal reported it as 0.03%.°

Granulomatous appendicitis may be discovered incidentally in a
patient with a clinical presentation of acute appendicitis. The incidence
is reported as 0.14% to 0.3% in Western countries and as 1.3% to 2.3%
in underdeveloped countries.”” Granulomatous appendicitis can be
caused by various infectious and non-infectious factors. Infectious
causes of granulomatous appendicitis include Yersinia spp,
Mycobacterium tuberculosis, blastomycosis, Schistosoma spp,
Actinomyces spp, Campylobacter spp, and Histoplasma
capsulatum."*™ Non-infectious causes include Crohn's disease and
sarcoidosis. Crohn's disease develops in 5% to 10% cases of
granulomatous appendicitis.” In the current study, 0.5% of patients
were histologically diagnosed with granulomatous inflammation;
similar result was also showed in other study done by Emre Aatal.”

In our study, one case (0.5%) of tubercular appendicitis was discovered
as an incidental histopathological diagnosis. The diagnosis was
confirmed by acid fast stain (AFB). Tubercular appendicitis can either
be primary or secondary; the former being very rare with reported
incidence 0f0.1-0.6%."

Fibrous obliteration of appendix accounted for 1.8% cases in the
present study. This occlusive process comprises of appendiceal lumen
replacement by fibrous tissue and chronic inflammatory cells
accompanied by remarkably increased proliferation of nerve cells and
neuroendocrine cells. Neurogenic appendicopathy and appendiceal
neuroma are therefore the alternative diagnostic terminologies used
for the condition.”

There was a single case of appendiceal duplication in our study. The
reported incidence of appendiceal duplication is 0.004%.” The
condition should be differentiated from appendiceal diverticulum.
Presence of muscular wall excludes diverticulum.”

Periappendicitis is characterised by neutrophilic infiltrate of serosa
and subserosa, not extending beyond outer layer of muscularis propria.
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It is an important diagnosis to make because it is abdominopelvic
inflammation that causes inflammatory reaction of the appendiceal
surface.” The incidence of periappendicitis in the current study was
0.5%. Shrestha R et al reported it as 0.2%.”

CONCLUSION

His

topathological examination of the appendix may yield unusual

infectious and neoplastic findings requiring further management and

sho!

uld therefore be undertaken in all cases of acute appendicitis. Wide

variation in incidence of various patterns of appendicitis may be due to
lack of uniformity in histopathological diagnostic criteria. Obsolete
terms like chronic appendicitis and subacute appendicitis still exist in
recent published literature.

RE
L

wN

FERENCES
Akbulut S, Tas M, Sogutcu N, Arikanoglu Z, Basbug M, Ulku A. Unusual
histopathological findings in appendectomy specimens: a retrospective analysis and
literature review. World J Gastroenterol 2011;17(15):1961-1970 Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3082748/__[Last assessed on 2022
November 20]
Rosai &Ackerman's Surgical Pathology. First South Asiaed. P.619
Segsaqa, M., Rozeik A.E., Khalifa M. Laparoscopic versus open appendectomy in
complicated appendicitis in children: a single center study. Egypt Pediatric Association
Gaz 68, 26 (2020). Available from: https://epag.springeropen.com/articles/ 10.1186/
$43054-020-00034-y [Last assessed on 2022 November 22]
Robins basic pathology of disease. 10thed. P.634.
O'Connell PR. The vermiform appendix. In: Russell RC, Williams NS, Bulstrode CJ,
editors. Bailey and Love's Short Practice of Surgery. 27th ed. London: Arnold Hodder;
2010. p.1203-18. Available from: https://books.google.co.in/ books?hl=en&lr= &id=
4JdYDWAAQBAJ&o0i=fnd&pg=PT15&dq=info:trUTWSHE8EIJ: scholar. google.
com/ &ots=qqX4jA0_ ZK&sig=wfIJ8RIvLq nFIbXsjat Nuzz SYV4&
redir_esc=y#v=onepage&q& f=false_ [Last assessed on 2022 August 14]
Dasanayake, D.L.P. & Wijetunge, Sulochana & Dharani, K. & Bowala, D.N.K. &
Ratnatunga, Neelakanthi. (2016). Unexpected pathological lesions of appendix: an
analysis of 3000 surgical specimens from Sri Lanka. Sri Lanka Journal of Medicine. 24.
4.10.4038/sljm.v24i1.2. Available from: https://www.researchgate.net/ publication
/303180158 _Unexpected_pathological lesions_of appendix_an_analysis_of 3000_s
urgical_specimens_from_Sri_Lanka_  [Lastassessed on 2022 November 22]
Jones AE, Phillips AW, Jarvis JR, Sargen K. The value of routine histopathological
examination of appendicectomy specimens. BMC Surg. 2007; 10:7. Available
from:https://bmcesurg.biomedcentral.com/articles/10.1186/1471-2482-7-17_[Last
assessed on 2022 November 20]
Shivakumar P, Shanmugam RP, Mani CS. Idiopathic granulomatous appendicitis: a rare
appendicular pseudo tumor. Trop Gastroenterol 2010;31(2):130-131. Available from:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahU
KEwjs4__ujrz7AhUré6nMBHUQ-Cq4QFnoECBUQAQ& url=http%3A%
2F%2Fwww.tropicalgastro.com%2Fprinterfriendly .aspx%3Fid%3D320&usg=AOvV
aw2qvN7WThX4EIYn8FMYKC-S [Last assessed on 2022 November 20]
Aravindan KP, Vijayaraghavan D, Manipadam MT. Acute eosinophilic appendicitis and
the significance of eosinophiledema lesion. Indian J Pathol Microbiol
2010;53(2):258-261. Available from: https://www.ijpmonline.
org/article.asp?issn=0377-4929;year=2010;volume=53; issue=2;spage=258;epage
=261;aulast=Aravindan [Last assessed on 2022 November 20]
Hamzeh Al-Balas, Raith S. Al-Saffar, Mahmoud Al-Balas, Mohammad K.M. Al-
Wiswasy, Ala'a Abu Salhiyeh, Yasmeen Al-Sharqi, et al. Unusual histopathological
findings in appendectomy specimens with clinical diagnosis of acute appendicitis: A
retrospective cohort analysis, Annals of Medicine and Surgery,Volume 69,2021.
Available from: https://www.sciencedirect.com/ science/article/pii/
$2049080121006701 [Last assessed on 2022 November 20]
M. Yilmaz, S. Akbulut, K. Kutluturk, N. Sahin, E. Arabaci, C. Ara, S. Yilmaz, Unusual
histopathological findings in appendectomy specimens from patients with suspected
acute appendicitis, World J. Gastroenterol. 19 (25) (2013 Jul 7) 4015-4022. Available
from: https://www.wjgnet.com/1007-9327/full/v19/i25/4015.htm [Last assessed on
2022 November 20]
Manzanares-Campillo Mdel C, Pardo-Garc'1a R, Mart’m-Ferna'ndez J. Appendicular
pseudodiverticula and acute appendicitis. Our 12-year experience. Rev Esp Enferm Dig
2011;103(11):582-585. Available from: https://www.researchgate.net/
publication/51860011  Appendicular_pseudodiverticula_ and_acute_appendicitis_
Our_12year_experience/fulltext/5afb3da7a6fdccacab19173d/Appendicular-
pseudodiverticula-and- acute-appendicitis-Our-12-year-experience.pdf [Last assessed
on 2022 November 20]
Coulier B, Pierard F, Malbecq S. Appendicular diverticulitis in an Amyand's hernia.
JBR-BTR 2010;93(2):114. Available from:https://www. researchgate.net/ profile/
Bruno-Coulier2/publication/ 44650515 _Appendicular_ diverti culitis_in_an_
Amyand's_hernia/ links/02e7e51a65584ad568000000/Appendicular-diverticulitis-in-
an-Amyands-hernia.pdf [Lastassessed on 2022 November 20]
Abdelrahman Abdelaal, Walid El Ansari, Issam Al-Bozom, Mahwish Khawar, Fakhar
Shahid, Ammar Aleter, et al. Frequency, characteristics and outcomes of appendicular
neuroendocrine tumors: A cross-sectional study from an academic tertiary care hospital,
Annals of Medicine and Surgery,Volume 21,2017,20-24. Available from:
https://www.sciencedirect.com/science/article/pii/S2049080117302844 [Last assessed
on 2022 November 22]
In't Hof KH, van der Wal HC, Kazemier G, Lange JF. Carcinoid tumour of the appendix:
an analysis of 1,485 consecutive emergency appendectomies. J Gastrointest Surg
2008;12(8): 1436-1438. Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC2491701/[Last assessed on 2022 November 20]
Pederiva F, Bussani R, Shafiei V, Codrich D, Guida E, Schleef J. The Histopathology of
the Appendix in Children at Interval Appendectomy. Children (Basel). 2021 Sep
16;8(9):811. Available from: https://www.google.com/url?sa=t&rct= j&q=&esrc=
s&source=web&cd= &ved=2ahUKEwiq28Gzk7z 7AhW1UXw KHZeADKwQFnoE
CBQQAQ&url= https%3A%2F%2Fwww. ncbi.nlm.nih.gov% 2Fpmc%2Farticles%
2FPMC8466409%2F &usg=AOvVaw0Wae7i55Prtkos§U7HbCmG [Last assessed on
2022 November 20]
Edino ST, Mohammed AZ, Ochicha O, Anumah M. Appendicitis in Kano. Nigeria: A 5
year review of pattern, morbidity and mortality. Ann Afr Med. 2004; 3(1):38-41.
Available from: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source
=web&cd=&ved=2ahUKEwjPxoPyk7z7AhUb43MBHQcDDE0QFnoECA wQAQ&u
rI=http%3A%2F%2Fwww.bioline.org.br%2Fpdf%3Fam04011&usg=AOvVaw33KjH
XS1AZuTIHxZR40fYo [Lastassessed on 2022 November20]
Noudeh YJ, Sadigh N, Ahmadnia AY. Epidemiologoic features, seasonal variations and

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

false positive rate of acute appendicitis in Shahr-e-Rey, Tehran. Int J Surg. 2007;
5(2):95-98. Available from: https://www.sciencedirect.com/ science/article/pii/
S174391910600080X [Last assessed on 2022 November 20]

Nabipour F, Daneshtalab MB. Histological feature of acute appendicitis in Kerman-Iran
from RMJ. 2005; 30(2):53-56. Available from: https://www.google.com/ url?sa=t&rct=
j&q=&esrc=s&source=web&cd=&ved=2ahUKEw]j74PHBILz7AhVo-nMBH
VsmApOQFno ECA8QAQ&url= https%3A%2F% 2Fthescipub.
com%2Fpdf%2F10.3844%2Fajessp.2005.130.132&usg=AOvVaw2Du5pBMPY-
WvghzAOyVIuU [Last assessed on 2022 November 20]

Saleh Al-Mulhim AR. Unusual findings in appendicectomy specimens: Local
experience in Al-Ahsa region of Saudi Arabia. JCPFM. 2011; 2(1):40-4. Available from:
https://www.google.com/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahU
KEwj9587XmLz7AhXh1nMBHfAXBIAQFnoECBY QAQ&url=https%3A%2F%2F
academicjournals.org%2Fjournal%2FJCPFM%2Farticle-full-text-
pdf%2FBEE016C2125&usg=AOvVawlrbglZq eGVOO2bbmbljH3 [Last assessed on
2022 November 20]

Shrestha R, Ranabhat SR, Tiwari M. Histopathological analysis of appendectomy
specimens. J Pathol Nepal. 2012;2(3):215-219. Available from: https://www.
google.com/url? sa=t&ret=j&q=&esrc= s&source=web&cd =&ved=2ahUKEwitvby
Klrz7AhXkWHwWKHY 3JD4Y QFnoECA0QAQ&url=https% 3A%2F%2Fwww. resear
chgate.net%2F publication% 2F270125838_ Histopathologic_
analysis_of appendectomy_specimens&usg= AOvVaw 0FazZDIerLBP5uaFvGGqQR
[Lastassessed on 2022 November 20]

Zulfiqar I, Khanzada TW, Sushel C, Samad A. Review of the pathologic diagnoses of
appendicectomy specimens. Ann King Edward Med College. 2009; 15(4):168-170.
Available from:https://annalskemu.org/journal/index.php/annals/article/view/61/54
[Lastassessed on 2022 November 20]

Carr, Norman. (2000). The pathology of acute appendicitis. Annals of diagnostic
pathology. 4.46-58. Available from: https://www.google.com/url?sa=t&rct=j&q=
&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjUndKG8bH7AhWH
7HMBHQLFBn0QFnoECBoQAQ&url=https%3A%2F%2Fwww.researchgate.net%2
Fpublication%2F12631880_The_pathology of acute appendicitis&usg=AOvVawOv
VMXgZYb8bbUY9tmpW6Zn [Last assessed on 2022 November 20]

Wheater's functional histology, chapter 14, gastrointestinal tract P:249-273.

Noureldin K, Hatim Ali AA, Issa M, Shah H, Ayantunde B, Ayantunde A. Negative
Appendicectomy Rate: Incidence and Predictors. Cureus. 2022 Jan 22;14(1):¢21489.
Available from: https://www.google.com/url? sa=t&rct=j&q= &esrc=s &source =web
&cd=&ved=2ahUKEwjJ4M7-mbz7AhUa2 XMBHQd TCHcQFnoECBIQAQ&url=
https%3A%2F%2Fwww. ncbi.nlm. nih. gov%2Fpmc%?2Farticles% 2FPMC8859749%
2F&usg=AOvVaw00am SjzSco50VAV gSEOE3b [Last assessed on 2022 November 20]
Padmavathy karthika, Gramani Arumugam V, Illavarasan E, Srinivasan V. A
demographic study of a series of eosinophilic appendicitis and its correlation with the
clinicopathological profile in a tertiary care hospital-a 3-year study. Trop J Pathol
Microbiol [Internet]. 2020Feb.29 [cited 2022Dec.8];6(2):161-7.Available from:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahU
KEwjkm_ijmrz7AhWRILcAHSK9DVKQFnoECBgQAQ&url=https%3A%2F%2Fpa
thology.medresearch.in%2Findex.php%2Fjopm%2Farticle%2Fview%2F424%2F905
&usg=AOvVaw0esmB5tNBgbM_HWgKOVZuN [Last assessed on 2022 November
20]

Sinha RT, Dey A. A Retrospective study of histopathological features of appendectomy
specimens — What all can expect? J Med Sci Health 2016;2(2):6-12. Available from:
https://jmsh.ac.in/articles/a-retrospective-study-of-histopathological-features-of-
appendectomy-specimens-what-all-can-expect [Last assessed on 2022 November 22]
Akbulut S, Demyati K, Koc C, Tuncer A, Sahin E, Ozcan M, Samdanci E.
Xanthogranulomatous appendicitis: A comprehensive literature review. World J
Gastrointest Surg. 2021 Jan 27;13(1):76-86. Available from:
https://www.google.com/url?sa=t &rct=j&q=&esrc=s&source
=web&cd=&ved=2ahUK Ewjs4Yrymrz7AhVZA7 cAHda2CKEQFno ECBMQ AQ
&url =https%3A%2F%2Fw ww.ncbi.nlm.nih.gov%2F pmc%2Farticles% 2FP
MC7830076%2F &usg=AOvVaw33TJ54B3x7relan40X98co [Last assessed on 2022
November 20]

Emre A, Akbulut S, Bozday Z, Yilmaz M. Routine Histopathologic Examination of
Appendectomy Specimens: Retrospective analysis of 1255 patients. Int Surg
2013;48:354-362. Available from: https://www.ncbi.nlm.nih. gov/pmc/articles/
PMC3829063/ [Last assessed on 2022 November 20]

Rai SP, Shukla A, Kashyap M, Dahiya RK. Isolated tuberculosis of the appendix. Indian
JTuberc2004;51:239-40. Available from: https:/www.google. com/url?sa=t&rct=
j&q=&esrc=s &source=web &cd=&ved= 2ahUKEwihil C_m7z7AhU8m9
gFHfNgB9Y QFnoECBIQAQ&url=https%3A%2F% 2Fwww.ncbi. nlm.nih.gov%
2Fpmc%2 Farticles% 2FPMC3068570% 2F&usg= AOvVaw 2MRD _
OnlOJwozGWAioXuru [Last assessed on 2022 November 20]

Choi 8, Jang Y, Lee D. Two cases of fibrous obliteration of the appendix mimicking acute
appendicitis. Korean J rad 2014;70(6):430. Available from: https://www.researchgate.
net/publication/272437545_ Two_Cases_of Fibrous_ Obliteration_of the_
Appendix_Mimicking_Acute_Appendicitis [ Last assessed on 2022 November 20]
Christodoulidis G, Symeonidis D, Spyridakis M. Acute appendicitis in a duplicated
appendix. Int J Surg Case Rep 2012; 3(11):559-62. Available from:https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC3437396/ [ Last assessed on 2022 November 20]

58 |—| International Journal of Scientific Research |



