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ABSTRACT

BACKGROUND

Appendix is considered as a vestigial organ in medical history. But recent studies
reveal its importance in immunological function. Appendicectomy is one of the
most common surgeries performed and acute appendicitis being the most frequent
pathology noted. Various less common pathologies like parasitic infestation,
granuloma, diverticulum, neoplasms are also described. In our institute, we have
seen an increased rate of acute appendicitis and a relative increase in neoplastic
conditions. The purpose of this study was histopathological evaluation of lesions
of appendix over a period of five years and its association with demographic data.

METHODS

This cross-sectional study included all specimens received in the department of
pathology with primary pathology in appendix. Appendix removed as a part of
other surgical procedures were excluded. Relevant clinical data, gross findings and
histopathological diagnoses were retrieved from pathology records and computer
databases and statistical analysis was done using Statistical Package for Social
Sciences (SPSS 16.0).

RESULTS

Out of the 576 cases, 485 (84 %) patients showed findings consistent with acute
appendicitis on histopathological examination. Perforation rate was 4.86 % and
was higher in male patients. Other pathologies include chronic appendicitis in 58
cases (10.06 %), eosinophilic appendicitis in one case (0.17 %), appendix with
lymphoid hyperplasia in 14 cases (2.43 %), periappendicitis in 4 cases (0.69 %),
fibrous obliteration of appendix in 2 cases (0.34 %), granulomatous appendicitis
in 4 cases (0.69 %), appendix with lymphoid hyperplasia in 14 cases (2.43 %),
diverticulitis in one case (0.17 %), tubular adenoma with low grade dysplasia in
one case (0.17 %), neuroendocrine tumour in one case (0.17 %) and mucinous
neoplasms in 5 cases (0.86 %).

CONCLUSIONS

The study supports routine histological examination of all the appendicectomy
specimens to avoid missing of any clinically important condition which has
significant impact on treatment and prognosis. Also noted an increased number of
mucinous neoplasms suggesting the importance of future studies in this field.
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BACKGROUND

The human appendix has been regarded as a rudimentary
part of the intestine in medical history. However, in recent
years, several studies have thrown light on its immunological
importance. Appendix acts as a ‘safe house’ for the
commensal gut flora and these studies have hypothesized
that commensal bacteria can be reintroduced from the
appendix in case of disease.23* Acute appendicitis is the
most common pathology described in appendix and this is
the most common surgical emergency worldwide.> Despite
of advances in technology and imaging modalities, there is
dilemma in the clinical diagnosis of acute appendicitis.
Histopathological examination remains the gold standard
method for the confirmation of the appendicitis.

Many aetiologies have been identified for appendicitis.
All these aetiologies result in luminal obstruction, rise in
intraluminal pressure, venous outflow obstruction and
ischemia. Ischemia weakens the epithelial integrity and
increases the organ's risk of bacterial invasion. Fecaliths and
lymphoid hyperplasia are described as the most common
causative factors of luminal obstruction. Other less frequent
factors associated with this condition include enterobiasis,®
endometriosis,&7:8 tuberculosis, ® amoebiasis, ®
actinomycosis,® adenovirus,® granulomatous diseases,57:°
eosinophilic granuloma,i® neurogenic appendicopathy,!!
foreign body melanosis,®> neurofibroma,® diverticulitis,®
taeniasis,® appendiceal neoplasms such as neuroendocrine
tumour,®12 gastrointestinal stromal tumour,® hyperplastic
polyp,® adenoma,® adenocarcinoma,® mucinous neoplasms,®
lymphoma,® and leukemia. Primary and secondary
neoplasms of the appendix are rare tumours found in
approximately 1 % of appendicectomy specimens.3 A few
recent studies reported an increased incidence of primary
appendiceal neoplasms.141>

Moreover, the pathologic diagnosis of acute
inflammation, detection of unusual findings such as
incidental tumours, granuloma, parasites in appendix which
have significant impact on treatment and outcome highlight
the importance of the pathologic analysis of every single
resected appendix.

Aim of this study was histopathological evaluation of
lesions of appendix over a period of five years in our institute
and its association with demographic data. Relevant clinical
data, gross findings and histopathological diagnoses were
retrieved from pathology records and computer databases.

METHODS

The present cross-sectional study was conducted in the
Department of Pathology, Believers Church Medical College,
Thiruvalla, Kerala, India. It included all specimens with
primary pathology in appendix received for 5 years from 1t
January 2016 to 31%t December 2020. Appendix removed as
a part of other surgical procedures such as intestinal
resection for ischemic bowel disease and right
hemicolectomy specimens for colonic malignancies were
excluded. Statistical analysis was done using SPSS 16.0.
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RESULTS

A total of 576 cases with suspected primary pathology in
appendix were received in the histopathology department
during the period of 5 years from January 2016 to December
2020. 571 cases were appendicectomy specimens and 5
cases were right hemicolectomy. The mean age of the study
population was 25.35 years (age ranges from 9 years to 79
years). Among them, 338 (58.7 %) cases were males and
238 (41.3 %) cases were females with male to female ratio
being 1.42. Appendix specimens constituted approximately
2.5 % to 3 % of all specimens received in the department
of pathology every year. Due to the Covid 19 outbreak, there
was a decline in the number of cases in 2020. The
distribution of histopathological diagnoses with sex
characteristic is shown in Table 1.

Diagnostic Categories Female Male Total

Acute appendicitis 143 211 354

Acute appendicitis with periappendicitis 26 50 76
Acute suppurative appendicitis 7 15 22
Acute appendicitis with perforation 12 16 28
Acute gangrenous appendicitis 3 2 5
Acute eosinophilic appendicitis 0 1 1
Appendix with lymphoid hyperplasia 8 6 14
Chronic appendicitis 27 31 58
Periappendicitis 2 2 4
Granulomatous appendicitis 2 2 4
Fibrous obliteration of appendix 2 0 2
Diverticulitis 0 1 1
Adenoma 1 0 1
Neuroendocrine tumour 1 0 1
Mucinous neoplasms 4 1 5

Total 238 338 576

Table 1. Sex Wise Distribution
of Histopathological Diagnoses

Acute appendicitis (including acute appendicitis with or
without periappendicitis, perforation, gangrenous and
suppurative appendicitis) constitutes 84 % (485 cases) of
specimens (294 cases were males and 191 cases were
females). Most common age group with acute appendicitis
was 11 - 20 years with 60 % of cases in age group between
11 - 30 years. Acute appendicitis with perforation was
observed in 4.86 % (28 cases) of specimens. It was
observed to be more common in males than in females with
68 % of the cases were less than 40 years of age.

Acute eosinophilic appendicitis with transmural and
mucosal eosinophilic infiltrate was observed in a single case
(0.17 %) of a 24-year-old male patient. Appendix with
lymphoid hyperplasia was observed in 2.43 % (14 cases) of
specimens. Majority of these cases were females, and it was
observed more in patients with less than 20 years of age.
Chronic appendicitis was observed in 10.06 % (58 cases) of
cases. Periappendicitis was observed in 0.69 % (4 cases) of
specimens. Fibrous obliteration of appendix was observed in
0.34 % (2 cases) of specimens.

Granulomatous appendicitis was noted in 0.69 % (4
cases) of specimens. Of these, one case was a 24-year-old
male and microscopy showed granuloma with caseous
necrosis. Real time polymerase chain reaction (RT-PCR) for
mycobacterium tuberculosis was found to be positive.
Another case was a 25-year-old male, appendix revealed
microgranuloma without necrosis in muscularis propria, but
the endoscopic work up for Crohn’s disease and RT PCR for
mycobacterium tuberculosis were negative. Rest of the 2 of
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the cases showed foreign body granulomatous reaction.
Diverticulitis was observed in a single case (0.17 %) who
was a 24-year-old male with recurrent history of
appendicitis.

One neuroendocrine tumour (0.17 %) Grade 1 was
diagnosed incidentally in a 17-year-old female with clinically
suspected appendicitis. The tumour was found at the tip of
the appendix measuring 0.2 cm in maximum dimension with
no meso-appendiceal or distant metastasis. The patient was
kept under close follow up without further surgical
intervention. A 72-year-old female with clinically suspected
appendicitis showed tubular adenoma with low grade
dysplasia (0.17 % of specimens) on histopathology.

There were 5 mucinous neoplasms (0.86 %) of appendix
in our study. Pre-operative radiology suspected appendiceal
neoplasms in all these five cases. 3 cases were low grade
appendiceal mucinous neoplasms (LAMN) and 2 cases were
mucinous adenocarcinoma. LAMN on microscopy showed
long villous processes lined by atypical mucinous epithelium
with mucin and fibrous obliteration of lamina propria. One
case of mucinous adenocarcinoma was diagnosed in a 36-
year-old female with neoplasm at the tip of appendix and
the other mucinous adenocarcinoma observed in a 70-year-
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old female. Clinicopathological characteristics of 5 patients
with primary appendicular mucinous neoplasms are enlisted
in Table 2. Some photomicrographs of specimens of benign
and malignant disorders are demonstrated in Figure 1.

Appendicectomy +
53 F 1 Base Right LAMN Mucosa 13
hemicolectomy
Appendicectomy +
78 F 3 Tip Right LAMN Mucosa 10
hemicolectomy
Distal Appendicectomy +
4 M 2 Right LAMN Mucosa 16
half hemi
emicolectomy
Mucinous
Appendicectomy + adenocarcinoma
36 F 2.5 Tip Right with Serosa 16
hemicolectomy  pseudomyxoma
peritonei
. Appendicectomy + .
70 F 5 FEntire Right Mudnous — gorocn 6
appendix adenocarcinoma

hemicolectomi
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DISCUSSION

Appendicectomy is a common surgical procedure and
histopathological examination is the gold standard for
diagnosis of lesions of appendix, it not only confirms the
diagnosis but also reveal the pathologies which have
significant impact on further patient management. In the
western world, acute appendicitis accounts for about 40 %
of all surgical emergencies.!® It is less common in Asian and
African subcontinent; however, recent literature review
showed that there is an increase in incidence of appendicitis
in these countries with adoption of western lifestyle and
diets.'”

Appendix constituted 2.5 — 3 % of the total biopsy
specimens in our institute from 2015 to 2019. In the present
study, 485 (84 %) of the appendicectomy specimens had
histological evidence of acute appendicitis which is
comparable with other studies (65 - 91 %).!8 As with other
studies, the most common age group affected was 11 - 30
years.>7 In our study, 338 (58.7 %) cases were males and
238 (41.3 %) cases were females with a male
predominance. M : F ratio was 1.42 which is similar to other
studies.>17:13

The frequency of perforation in the appendix was 4.86
% in our study and was comparable to that reported by
Osama Elfaedy et al.2% (5.8 %) and Charfi et al.2! (6.4 %).
However, several studies>!92223 have reported much higher
rates between 11 - 22.5 %. By contrast, Shrestha et al.?*
and Jat et al.?> have found a low rate of 1.9 % and 2 %,
respectively. Most studies have demonstrated that the
incidence of appendicular perforation increases with
age>19:26 put in the present study the maximum number of
cases (57 % cases) with perforation were below 10 years.
In general, and within the peak age group, we found a
higher incidence of perforated appendicitis in male patients.
The exact reason why perforated appendicitis is more
common in males is not clear, but similar association has
been found in many studies.?’282% In our opinion, a higher
incidence of appendicitis in male patients as documented in
most series may explain the increased incidence of
perforated appendicitis in the male population.

Appendicitis with lymphoid hyperplasia was seen in 8
cases of females and 6 cases of males. This finding was
mostly seen in adolescent age group which re-establish the
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fact that maximum lymphoid hyperplasia is seen in late
childhood/ adolescence.

In our study, 2 males and 2 females showed
periappendicitis which is against the findings seen in many
other studies in which they reported more incidence of
periappendicitis in female patients due to inflammatory
diseases related to pelvic organs.

Chronic appendicitis do not present with typical
symptoms of acute appendicitis and diagnosis is frequently
made following an appendicectomy and based on
histopathological findings.3° In our study, the rate of chronic
appendicitis was 10.06 % which is comparable to the study
conducted by Rehman et al.3! which showed chronic
appendicitis in 7.9 % of the total of 316 patients. Osama
Elfaedy et al.2’ Shreshtha et al.2* and Dincel et al.>? have
reported lower rates of 5.2 %, 2.6 % and 0.2 %,
respectively.

Granulomatous appendicitis is seen in 0.1 % to 2 % of
appendicectomy specimens. Causes are usually idiopathic
but other causes like Crohn'’s disease, Yersinia, foreign body
reactions, interval appendicitis, Mycobacterium tuberculosis,
pinworm (Enterobius vermicularis), and sarcoidosis are also
reported. Present study showed 0.69 % of cases with
granulomatous inflammation.

Diverticular disease of the appendix (DDA) is a rare
disease characterized by herniation or out pouching of the
appendiceal mucosa through the muscular wall which has
been reported in 0.2 % to 1.7 % of appendicectomy
specimens.3233  Appendiceal diverticula are frequently
associated with higher risk of neoplasm especially carcinoid
tumours and mucinous neoplasms.3* In the present study,
there was a single case of diverticulitis (0.17 %), in a 24
year old male. He presented with recurrent history of
abdominal pain and pre-operative imaging showed an
appendicular mass with perforation. Histopathological
examination revealed diverticulitis and features of acute
appendicitis. However, the patient was lost for follow up.

As per the report by National Organisation of Rare
Disorders (NORD), neoplasms of the appendix are extremely
rare with an estimated incidence of 0.15 - 0.9 per 100,000
people. Appendiceal tumours, found in less than 3 % of all
appendectomies, are usually asymptomatic and are usually
identified either intraoperatively or during the
histopathological ~ examinations.®  Well  differentiated
neuroendocrine tumour of the appendix is the most common
type of primary malignant tumour of the appendix.
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e © = =] o5 U=§° s c - + 5 2 Sagc'm -
£ 3 na <2 <3 s2 ® ® 3 - 2930 309
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Omiyale etal® 2015 238 211 (88.7 %) nr nr 1(0.4 %) nr nr nr 1(0.4%) 2 (0.8 %) Nil
Elfaedy etal.® 2019 4012  3530(88%)  204(5%) 207 (5.2%) 1(0.02%) 22(0.54%)  nr ot 5(0.1%) 09(0.22%) 2 (0.04 %)
Yabanoglu H et al.® 2014 1466 1138 (78 %) nr nr 1(0.01 %) 20 (1.4 %) o 3(02%) 7(047%) 16(1.1%) 6 (0.41%)
Unver Netal®2018 2047 2013 (98.3 %) nr nr 5(0.24%) 4 (0.19 %) nr o 6(0.29%) 7(0.34%) 9 (0.43 %)
Dincel, O et al.® 2018 1970 - - 3 3 13 - - 8 9 Nil
Charfi S etal® 2014 24697 19,637 (79.5 %) 1239 (6.3 %) 46 (0.18 %) 1599 (64 %)  nr N 90 (0.36 %) 60 (0.24 %) 150(/3)'06
Present Study 576 485 (84 %) 28(4.86) 58 (10.1 %) 4 (0.69 %) 1 5,2')17 1(0.17 %) 1(0.17 %) Nil 5 (0.86 %)
Table 3. A Comparison of Present Study with Few Selected Publications
nr- not reported
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It represents 60 % of all appendiceal tumours and is
discovered in 0.3 % to 2.3 % of the appendicectomy
specimens.?230 In the current study, we had a lower rate of
appendiceal neuroendocrine tumour (NET) (0.1 %). NET is
rarely diagnosed preoperatively, and it is commonly
identified as an incidental finding during appendicectomy.
For NET, < 1 cm in size, the risk of metastasis is exceedingly
low and simple appendicectomy is considered curative.
However, NET > 2 cm, the risk of metastasis increases up
to 85 % and patients usually proceed to right
hemicolectomy.6:22:30.37

Appendiceal epithelial neoplasms are observed in 0.2 —
0.3 % of appendicectomy specimens and occur most
commonly in between 50 — 70 years of age.3® Radiological
detection rate of epithelial neoplasm are high compared to
NET because of their larger size and high complication rate.
Epithelial neoplasms can be classified into mucinous (70 %
of tumours) and non-mucinous (30 % of tumours) based on
mucin production.>® We encountered a case of tubular
adenoma with low grade dysplasia, which is a rare non
mucinous epithelial neoplasm of appendix.

There was significant change over the years in the
classification of appendiceal mucinous lesions. The
peritoneal surface oncology group international (PSOGI)
developed a consensus classification for appendiceal
mucinous lesion in 2012 that helped to resolve many
confusions in diagnostic terminology.*#! It broadly classifies
mucinous lesions as non-neoplastic and neoplastic lesions.
Non neoplastic lesions include simple mucoceles,
characterized by degenerative epithelial changes due to
obstruction (e.g., fecalith) and distention, without any
evidence of mucosal hyperplasia or neoplasia. Neoplastic
appendiceal mucinous lesions include serrated polyps of the
appendix, mucinous appendiceal neoplasms and mucinous
adenocarcinomas of the appendix. Serrated polyp with or
without dysplasia, resemble the serrated lesions of the colon
but have differing molecular features. Mucinous appendiceal
neoplasms are dysplastic mucinous tumours which again can
be further classified as low-grade appendiceal mucinous
neoplasms (LAMNs) or high-grade appendiceal mucinous
neoplasms (HAMNS).

Mucinous adenocarcinomas of the appendix demonstrate
frankly infiltrative invasion, features of which include tumour
budding (dis-cohesive single cells or clusters of up to five
cells) and/or small, irregular glands, typically within a
desmoplastic stroma. Appendiceal mucinous neoplasms are
present in 0.2 % — 0.3 % of appendicectomy specimens.*
Present study showed an increased rate of mucinous
neoplasm i.e., 0.8 %. Of these, 60 % of the cases (3 out of
5 cases) were LAMN and 40 % were mucinous
adenocarcinoma.

CONCLUSIONS

Pathological examination of appendix is a mandatory test to
be done in all appendicectomy specimens. Unusual
pathologies revealed on histopathological examination have
significant impact on further patient management. The
present study highlights it by demonstrating a variety of
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diagnostic entities. Present study also reveals a recent
significant increase in mucinous neoplasms of appendix.

Data sharing statement provided by the authors is available with the
full text of this article at jebmh.com.

Financial or other competing interests: None.

Disclosure forms provided by the authors are available with the full
text of this article at jebmh.com.

We gratefully thank Dr Kripa Susan Thomas, Consultant Pathologist,
Tricare diagnostic centre, Thiruvalla, for her assistance in statistical
analysis.

REFERENCES

[1] Gebbers JO, Laissue JA. Bacterial translocation in the
normal human appendix parallels the development of
the local immune system. Ann NY Acad Sci
2004;1029:337-343.

[2] Im GY, Modayil R], Lin CT, et al. The appendix may
protect against clostridium difficile recurrence. Clin
Gastroenterol Hepatol 2011;9(12):1072-1077.

[3] Laurin M, Everett ML, Parker W. The cecal appendix:
one more immune component with a function disturbed
by post-industrial culture. Anat Rec (Hoboken)
2011;294(4):567-579.

[4] Bollinger RR, Barbas AS, Bush EL, et al. Biofilms in the
large bowel suggest an apparent function of the human
vermiform appendix. J Theor Biol 2007;249(4):826-831.

[5] Marudanayagam R, Williams GT, Rees BI. Review of the
pathological results of 2660 appendicectomy
specimens. J Gastroenterol 2006;41(8):745-749.

[6] Akbulut S, Tas M, Sogutcu S, et al. Unusual
histopathological findings in appendectomy specimens:
a retrospective analysis and literature review. World ]
Gastroenterol 2011;17(15):1961-1970.

[7] Akbulut S, Dursun P, Kocbiyik A, et al. Appendiceal
endometriosis presenting as perforated appendicitis:
report of a case and review of the literature. Arch
Gynecol Obstet 2009;280(3):495-497.

[8] Emre A, Akbulut S, Yilmaz M, et al. An unusual cause of
acute appendicitis: appendiceal endometriosis. Int ]
Surg Case Rep 2012;4(1):54-57.

[9] Abdull Gaffar B. Granulomatous diseases and
granulomas of the appendix. Int ] Surg Pathol
2010;18(1):14-20.

[10]Aravindan KP, Vijayaraghavan D, Manipadam MT. Acute
eosinophilic appendicitis and the significance of
eosinophil-edema lesion. Indian J Pathol Microbiol
2010;53(2):258-261.

[11]Gupta K, Solanki A, Vasishta RK. Appendiceal neuroma:
report of an elusive neuroma. Trop Gastroenterol
2011;32(4):332-333.

[12]Shapiro R, Eldar S, Sadot E, et al. Appendiceal carcinoid
at a large tertiary center: pathologic findings and long-
term follow-up evaluation. Am J Surg 2011;201(6):805-
808.

[13]Connor SJ, Hanna GB, Frizelle FA. Appendiceal tumors:
retrospective clinicopathologic analysis of appendiceal
tumors from 7,970 appendectomies. Dis Colon Rectum
1998;41(1):75-80.

Page 3191



Jebmh.com

[14] Tajima T, Tajiri T, Mukai M, et al. Single-center analysis
of appendiceal neoplasms. Oncol Lett 2018;15(5):6393-
6399.

[15]Singh H, Koomson AS, Decker KM, et al. Continued
increasing incidence of malignant appendiceal tumors in
Canada and the Unites States: a population—-based
study. Cancer 2020;126(10):2206-2216.

[16]Edino ST, Mohammed AZ, Ochicha O, et al. Appendicitis
in Kano, Nigeria: a 5 year review of pattern, morbidity
and mortality. Ann Afr Med 2004;3(1):38-41.

[17]10guntola AS, Adeoti ML, Oyemolade TA. Appendicitis:
trends in incidence, age, sex, and seasonal variations in
South-Western Nigeria. Ann Afr Med 2010;9(4):213-7.

[18]1Swank HA, Eshuis EJ, Ubbink DT, et al. Is routine
histopathological examination of appendectomy
specimens useful? A systematic review of the literature.
Colorectal Dis 2011;13(11):1214-1221.

[19]Ma KW, Chia NH, Yeung HW, et al. If not appendicitis,
then what else can it be? A retrospective review of 1492
cases of appendicitis. Hong Kong Med ] 2010;16(1):12-
17.

[20] Elfaedy O, Benkhadoura M, Elshaikhy A, et al. Impact of
routine histopathological examination of appendectomy
specimens on patient management: a study of 4012
appendectomy specimens. Turk J Surg 2019;35(3):196-
201.

[21]Charfi S, Sellami A, Affes A, et al. Histopathological
findings in appendectomy specimens: a study of 24,697
cases. Int J Colorectal Dis 2014;29(8):1009-1012.

[22]Emre A, Akbulut S, Bozdag Z, et al. Routine
histopathologic  examination of  appendectomy
specimens: retrospective analysis of 1255 patients. Int
Surg 2013;98(4):354-362.

[23]van Rossem CC, Bolmers MD, Schreinemacher MHF, et
al. Prospective nationwide outcome audit of surgery for
suspected acute appendicitis. Br J  Surg
2015;103(1):144-151.

[24]Shreshtha R, Ranabhat SR, Tiwari M. Histopathological
analysis of appendectomy specimens. ] Pathol Nepal
2012;2(3):215-219.

[25]Jat MA, Al-Swailmi FK, Mehmood Y, et al
Histopathological examination of appendicectomy
specimens at a district hospital of Saudi Arabia. Pak ]
Med Sci 2015;31(4):891-894.

[26]Chandrasegaram MD, Rothwell LA, An EI, et al.
Pathologies of the appendix: a 10-year review of 4670
appendicectomy specimens. ANZ J Surg
2012;82(11):844-847.

[27]Andersson RE, Hugander A, Thulin AJ. Diagnostic
accuracy and perforation rate in appendicitis:
association with age and sex of the patient and with
appendicectomy rate. Eur J Surg 1992;158(1):37-41.

[28] Augustin T, Cagir B, Vandermeer TJ. Characteristics of
perforated appendicitis: effect of delay is confounded
by age and gender. ] Gastrointest Surg
2011;15(7):1223-1231.

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 34 / Aug. 23, 2021

Original Research Article

[29]Lin KB, Lai KR, Yang NP, et al. Epidemiology and
socioeconomic features of appendicitis in Taiwan: a 12-
year population-based study. World J Emerg Surg
2015;10:42.

[30]Dincel O, Géksu M, Tiirk BA, et al. Incidental findings in
routine histopathological examination of appendectomy
specimens; retrospective analysis of 1970 patients.
Indian J Surg 2018;80(1):48-53.

[31]Rehman S, Khan Al, Ansari HA, et al. Retrospective
analysis of appendicectomy specimens: A tertiary care
center-based study. Saudi Surg J 2017;5(2):71-75.

[32]Blair NP, Bugis SP, Turner LJ, et al. Review of the
pathologic diagnoses of 2,216 appendectomy
specimens. Am J Surg 1993;165(5):618-620.

[33]Delikaris P, Teglbjaerg PS, Fisker-Sorensen P, et al.
Diverticula of the vermiform appendix. Alternatives of
clinical presentation and significance. Dis Colon Rectum
1983;26(6):374-376.

[34]Dupre MP, Jadaviji I, Matshes E. Diverticular disease of
the vermiform appendix: a diagnostic clue to underlying
appendiceal neoplasm. Hum Pathol 2008;39(12):1823-
1826.

[35]Omiyale AO, Adjepong S. Histopathological correlations
of appendectomies: a clinical audit of a single center.
Ann Transl Med 2015;3(9):119.

[36]Unver N, Coban G, Aric DS, et al. Unusual
histopathological findings in appendectomy specimens:
a retrospective analysis of 2047 cases. Int J Surg Pathol
2019;27(2):142-146.

[37]Yabanoglu H, Caliskan K, Aytac HO, et al. Unusual
findings in appendectomy specimens of adults:
retrospective analyses of 1466 patients and a review of
literature. Iran Red Crescent Med ] 2014;16(2):e21931.

[38] Turaga KK, Pappas SG, Gamblin TC. Importance of
histologic subtype in the staging of appendiceal tumors.
Ann Surg Oncol 2012;19(5):1379-1385.

[39]Pickhardt PJ, Levy AD, Rohrmann CA, et al. Primary
neoplasms of the appendix: radiologic spectrum of
disease with pathologic correlation. Radio Graphics
2003;23(3):645-662.

[40]Carr NJ, Cecil TD, Mohamed F, et al. A consensus for
classification and pathologic reporting of
pseudomyxoma peritonei and associated appendiceal
neoplasia: the results of the peritoneal surface oncology
group international (PSOGI) modified Delphi process.
Am J Surg Pathol 2016;40(1):14-26.

[41]Carr NJ], Bibeau F, Bradley RF, et al. The
histopathological ~ classification,  diagnosis  and
differential diagnosis of mucinous appendiceal
neoplasms, appendiceal adenocarcinomas and
pseudomyxoma peritonei. Histopathology
2017;71(6):847-858.

[42]Smeenk RM, van Velthuysen MLF, Verwaal V], et al.
Appendiceal neoplasms and pseudomyxoma peritonei:
a population based study. Eur J Surg Oncol
2008;34(2):196-201.

Page 3192



