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ABSTRACT
Objective
To review the diagnosis of all patients that underwent appendectomy at our institute over a period of 2 years,
and to correlate the histopathological diagnosis with the clinical diagnosis in each case.
Material and methods
This was a 2 year retrospective study including all patients that presented to our institute with acute appendicitis
and underwent appendectomy for the same, over the period of 2 years. Cases that underwent appendectomies as
an incidental procedure during some other operation were excluded.
Results
A total of 325 cases were included in our study. Majority of these cases (300/325, 92.3%) showed features of
appendicitis (acute, subacute, chronic, recurrent or resolving). 17 (5.2%) of the cases were labeled as normal
while the remaining cases (8/325, 2.5%) had some unexpected abnormal findings including 2 cases of mucocele
and 1 case each of granulomatous appendicitis, eosinophilic obliterative appendicitis, well differentiated
mucinous cystadenocarcinoma, well differentiated adenocarcinoma, carcinoid and low grade appendiceal
mucinous neoplasm with pseudomyxoma peritonei.
Conclusion
Though majority of cases had the usual features, a few of these had important incidental diagnoses which were
not suspected preoperatively or even intraoperatively by the surgeon. These findings support the opinion that all
appendectomy specimens should be routinely sent for histopathological examination, which is unfortunately not
the scenario in many centers across India.
Keywords: Appendicitis, Mucocele, Adenocarcinoma, Pseudomyxoma Peritonei, Appendicectomy.
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INTRODUCTION

MATERIAL AND METHODS

Acute appendicitis is widely known to be the
most common general surgical emergency [1].
However, its incidence in India is not clear, as no
community based study to calculate the same has
been conducted here, to the best of our knowledge.
Data from the United States point to values of 1.5
and 1.9/1000 in males and females respectively [2].
Acute appendicitis was first reported as a
distinct entity by Fitz in 1886 [3]. The histological
criterion for the diagnosis of acute appendicitis has
been defined by neutrophilic infiltration of the
muscularis propria [4]. Although it is known to be
one of the most common surgical emergencies; the
preoperative clinical diagnosis of appendicitis is
correct in only 60-80% of the cases [5]. It has been
shown that approximately 20% of those undergoing
appendectomies are not found to have acute
appendicitis at surgery [6]. This finding has been
observed to be more common in females than males
with a ratio approaching 3:1 in the 15–19 age
groups [7].
The practice of sending all appendix specimens
for routine histopathological examination depends
on the concerned institution and is variable.
Matthyssens et al are against this policy and
suggest that appendices should be sent for
examination only if there is an obvious
macroscopic abnormality at surgery [8]. They
justify their opinion by the rarity of aberrant
findings, together with the significant costs of
specimen processing. However, a number of other
papers have found such aberrant incidental findings
to be more common, and suggest that failure to
histopathologically examine all appendices would
lead to many significant pathologies being missed
and cause an impact on patient management [9-14].
There is no authoritative data or previous studies
which deal with this issue in India. Hence, a query
still remains whether this policy should be adhered
to in poor resource countries like India also.
Keeping in mind the above facts, we undertook this
study to shed some light on this topic by evaluating
the current scenario concerning this issue in India.

We retrospectively studied all cases that
underwent appendectomy at our institution after
being diagnosed with acute appendicitis. The
period of study was from 1 st August 2012 to 31 st
July 2014. Patients undergoing appendectomy for
some other clinical diagnosis, and those in which
appendix was removed incidentally as a part of
some other operation were not included in the
study.
The slides of all the patients were reviewed and
those with incidental aberrant findings were studied
in detail. Patients` age and sex were also noted, and
operative details were analyzed to determine
whether the final histopathological diagnosis was
suspected by the surgeon intraoperatively.

RESULTS
A total of 325 patients were included in our
study, 191(58.7%) of whom were males and 134
(41.2%) were females. All of them had a diagnosis
of acute appendicitis based on clinical and
laboratory data (Fig.1). The patients ranged in age
from 8 to 66 years with most of them being in the
21 to 30 year age group. The mean age for having
an appendectomy was 26 years with a standard
deviation of 9.28. Table 1 shows the age and sex
distribution of all patients. About 57% of those
having a normal appendix were females with a
mean age of 21 years.
17 (5.2%) of the cases submitted were found to
be normal on histopathological examination, 300
(92.3%) were found to have features of
appendicitis, while 8 (2.5%) revealed some other
incidental abnormal findings. These included 2
cases of mucocele (Fig.2) and 1 case each of
granulomatous appendicitis (Fig.3), eosinophilic
obliterative appendicitis (Fig.4), well differentiated
mucinous cystadenocarcinoma (Fig.5), well
differentiated adenocarcinoma (Fig.6), carcinoid
(Fig.7) and low grade appendiceal mucinous
neoplasm (LAMN) with pseudomyxoma peritonei
(Fig.8). Table 2 demonstrates the histopathological
diagnosis of all the cases.
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Table 1: Age and sex distribution of all patients
Age
(years)

Males (no. of
cases)

Females (no. of

Total

cases)

0- 10

5

2

7

11- 20

55

32

87

21- 30

100

72

172

31- 40

26

24

50

41- 50

2

2

4

51- 60

2

1

3

61- 70

1

1

2

Total

191 (58.7%)

134 (41.2%)

325
(100%)

Table 2: Analysis of histopathological findings of appendectomy specimens
DIAGNOSIS

NO. OF CASES

Normal

PERCENTAGE

17

5.2%

Acute appendicitis

188

57.8%

Acute appendicitis + periappendicitis

54

16.6%

Subacute appendicitis

8

2.5%

Chronic appendicitis

26

8.0%

Chronic obliterative appendicitis

9

2.8%

Recurrent appendicitis

10

3.1%

5

1.5%

300

92.3%

Granulomatous appendicitis

1

0.3%

Eosinophilic appendicitis with obliteration

1

0.3%

Mucocele

2

0.6%

LAMN + pseudomyxoma peritonei

1

0.3%

Well differentiated mucinous cystadenocarcinoma

1

0.3%

Well differentiated adenocarcinoma

1

0.3%

1

0.3%

8

2.5%

Appendicitis:

Resolving appendicitis

Other incidental findings:

Carcinoid
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Carcinoid- consisting of monotonous population of
cells arranged in insular and trabecular patterns in
the lamina propria of the appendix (H&E X 40X).
Fig.8
Low grade appendiceal mucinous neoplasm with
pseudomyxoma peritonei- Section from the
omentum showing pools of extracellular mucin
associated with fibrosis and rare glands lined by
simple mucinous epithelium without atypia (H&E
X40x).

Fig.1
Acute appendicitis- Mucosa shows ulceration,
necrosis and abundant neutrophilic infiltrate (H&E
X10X).
Fig.2
Mucocele- Dilated appendix filled with mucinous
secretion and thin appendiceal wall (H&E x40X).
Fig.3
Granulomatous
appendicitiscaseating
granulomatous centre surrounded by epitheloid
cells, lymphocytes, histiocytes and giant cell seen
(H&E X40X)
Fig.4
Eosinophilic appendicitis- Showing diffuse
eosinophilic infiltrate in the lamina propria (H&E
X 40X).
Fig.5
Mucinous cystadenocarcinoma- Cyst lined by
typical pseudostratified columnar cells with
elongated, crowded, hyperchromatic nuclei with
atypia and scattered goblet cells with mucin in
cavity (H&E X 40X).
Fig.6
Adenocarcinoma- Well differentiated malignant
glands infiltrating lamina propria with atypia (H&E
X40X).
Fig.7

DISCUSSION
Our study reiterated the widely known fact that
acute appendicitis is a disease of young age group
with a slight male preponderance [4]. We also
found that a diagnosis of normal appendix on
histopathological examination is more common in
younger females. Such findings have been reported
by previous researchers also [16]. Previous
researchers
have
suggested
that
all
histopathological specimens should be audited to
improve clinical evaluation particularly in females
[17]. At the earliest stages of appendicitis, only
scant neutrophilic exudates may be found in the
wall of the appendix. Congested submucosal
vessels are often seen along with perivascular
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neutrophilic infiltrates and dull serosa. The
appendix may be reported by the pathologist at this
stage to be normal, whereas in fact the lesion is just
beginning at the earliest stage [4]. Njeze et al
suggest that this phenomenon may account for
some of the so called false negative cases of
appendix examined after surgery [15]. This
hypothesis also provides a possible explanation for
the common observation of such patients getting
symptomatic relief after appendectomy [16].
The histopathological examination of the
appendix has been observed to serve two purposes
[16]. Firstly, it allows the diagnosis of acute
appendicitis
to
be
confirmed.
Secondly,
histopathological examination may disclose
additional pathologies that may not be evident
intraoperatively which may impact patient
management [10].
There are very few studies which highlight the
benefits of analyzing appendectomy specimens, and
even fewer so addressing this issue in India. One
such rare study was by Geetha et al where the
authors ascribed four (1.2%) of the unusual lesions
to neoplasms (adenocarcinoma and carcinoids)
while mucocele accounted for two (0.6%) of the
observed pathologies. Tuberculosis with enterobias
vermicularis were found to be responsible for one
(0.3%) of the lesions while xanthogranulomatous
appendicitis was found in one case (0.3%) (37).
Because of the lack of sufficient data on the
subject, the practice of sending appendectomy
specimens for histopathological examination is
highly variable. Some centers (including ours) send
all resected appendices for histopathological
analysis, while others send specimens only if they
appear macroscopically abnormal at the time of
surgery [8]. The latter practice could potentially be
detrimental to patient management. Polat et al have
shown in their study that the intra-operative
detection rate for all types of appendiceal tumors is
less than 50% [10]. Similarly, Deans et al
suggested that surgeons missed abnormal
pathological findings in 10 out of 13 patients, the
majority of which required further investigation or
treatment [13]. Hence, preliminary data suggest
that it would be unwise to rely solely on the
intraoperative findings to decide whether to send a
specimen for histopathological examination or not.
Another important factor that comes up while
considering this issue in India is the cost versus
benefit ratio. A question still remains whether it is

worthwhile to follow such a practice in poor
resource countries like India. We describe our
findings here in order to form an opinion about the
issue at hand.
All of the cases included in our study had been
clinically diagnosed as acute appendicitis and were
operated for the same. On histopathology, 17
(5.2%) cases were found to be normal. 300 (92.3%)
showed features of acute or chronic appendicitis
while 8 (2.5%) cases showed incidental abnormal
findings which were deemed clinically significant
and led to further patient investigation and
management. None of the incidental abnormal
findings discovered on histopathology were
suspected by the surgeon intraoperatively.
Therefore, it stands to reason that these 8 cases
would have been missed had the surgeon not sent
these specimens for histopathological examination.
This number, although small, is still significant
when one takes into account the significant impact
these findings had on patient management.
Our study included 45 (13.8%) cases of chronic,
chronic obliterative and recurrent appendicitis
combined. Although these diagnoses are quite rare
and were different from the clinical diagnosis, they
did not lead to any change in further patient
management. Chronic appendicitis has been
reported to have an incidence of about 1.5 to 10%
of all appendix inflammations [30,31]. The term is
in fact, disputed clinically and pathologically. Falk
et al reported that fibrosis, chronic inflammatory
infiltrates, and neural cell proliferation are the most
specific pathologic features in chronic appendicitis
[32]. Edino et al. [36] in their study reported 17%
cases of chronic fibrosing appendicitis. In contrast,
Lai et al reviewed 16 cases having appendicitis
with symptoms over few weeks, and found no
chronic inflammation on histopathology of all the
cases. They suggested that it is better to use the
term "recurrent appendicitis" instead of "chronic
appendicitis"[33]. We, however, found that cases of
chronic, chronic obliterative and recurrent
appendicitis showed distinct histopathological
features; and hence they were grouped separately.
Our study included 1(0.3%) case of eosinophilic
appendicitis
with
obliteration.
Eosinophilic
appendicits is characterized by lack of neutrophils,
and eosinophilc infiltration in muscle layer with
odema separating muscle fibers (the Eosinophil Edema lesion) or (E-E lesion) [34]. This disease
may be associated with helminthes infection in the
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vein of schistosomaiasis, strangyloides or
enterobius. It has been suggested that the disease
might be triggered by Type I Hypersensitivity [35].
It could also be part of eosinophilic gastroenteritis
which is a rare and heterogeneous condition
characterized by patchy or diffuse eosinophilic
infiltration of gastrointestinal (GI) tissue, first
described by Kaijser in 1937. The diagnosis of
eosinophilic appendicitis led to a diligent search for
the cause in our patient but none could be found.
Another important incidental diagnosis in our
study was granulomatous appendicitis. Incidence of
this rare condition has been reported as 0.14% to
0.3% in Western countries and as 1.3% to 2.3% in
underdeveloped countries [27, 29]. It can be caused
by various infectious and noninfectious factors.
Systemic conditions, such as Crohn’s disease and
sarcoidosis, may be associated with granulomatous
inflammation of the appendix. However, infectious
causes like Mycobacterium tuberculosis, Yersinia
spp, blastomycosis, Schistosoma spp, Actinomyces
spp, Campylobacter spp, and Histoplasma
capsulatum form a much more important cause in
our country [27, 29]. Since TB is endemic in our
country, our case was also suspected to suffer from
intestinal tuberculosis. Patient was subsequently
investigated for the same and our suspicions were
found to be correct.
Tuberculosis usually presents in a way that is
clinically indistinguishable from appendicitis
making histopathological examination the only
option for making definitive diagnosis [15]. The
reported incidence of appendicular TB varies from
0.1% to 3.0% among all appendectomies
performed. An accurate diagnosis is usually
established
only
after
histopathological
examination of a specimen. Some studies report
that no further treatment after appendectomy is
necessary for primary appendicular disease. In
contrast, Jones et al described a case of
appendicular TB in their study who subsequently
underwent right hemicolectomy for treatment.
Hence, no consensus has been reached yet about
the treatment of appendicular TB [16, 27, 28].
Acute appendicitis may be the mode of
presentation of appendix neoplasms particularly
adenocarcinoma [9] as was also seen in our study.
One case that was suspected to be acute
appendicitis was finally revealed to have
adenocarcinoma on histopathological examination.
This particular patient underwent further

investigations and subsequently had right
hemicolectomy.
Carcinoids are the most common tumors of
appendix and are typically small, firm,
circumscribed yellow brown lesions [8]. An
appendiceal carcinoid tumor is found in 0.3%2.27% of patients undergoing an appendectomy
[19]. It has been suggested that carcinoid tumors
may present as appendicitis because of luminal
obstruction or elevated levels of 5 hydroxy
tryptamine, histamine and kinin as these are all
potent
mediators
of
inflammation
[18].
Characteristics of appendiceal carcinoids predicting
aggressive behavior include tumor size, histological
subtype, and mesoappendiceal involvement. The
tumors are smaller than 1 cm in 70%-95% of cases
[19], including ours. Such small tumors are easily
missed on gross examination intraoperatively. The
calculated risk of metastasis from tumors 1 cm or
smaller is reported to be nearly zero and therefore
may be managed with a simple appendectomy. An
increase in metastasis risk of up to 85% occurs with
a tumor double the size or larger. An appendiceal
carcinoid tumor larger than 2 cm should be
managed with a formal right hemicolectomy [19,
20]. Since our particular case was about 1 cm in
size, no further management was needed. However,
the patient was kept on close follow up following
the diagnosis of carcinoid tumor.
Our study also included two cases of mucocele.
A mucocele of the appendix denotes an obstructive
dilatation of the appendiceal lumen due to
abnormal accumulation of mucus, which may be
caused either by a retention cyst, endometriosis,
mucosal hyperplasia, cystadenoma, or a cystadeno
carcinoma. The incidence of mucocele has been
reported to range from 0.2% to 0.3% of all
appendectomy specimens. Mucoceles are often
asymptomatic and discovered only as incidental
findings at appendicectomy, or during laparotomy
for another indication or at histological
examination of an operative specimen. However,
they may also be diagnosed clinically from features
of acute appendicitis. Confirmative diagnosis of
mucocele and its cause is possible only after
histopathology. Appendectomy is the treatment of
choice for mucinous cystadenoma, whereas a
cystadenocarcinoma
requires
a
right
hemicolectomy. Because of the high association of
mucinous cystadenoma with colon and ovarian
malignancy, follow-up CT, US, and colonoscopy
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examinations must be performed during the
postoperative period [21, 22].
Another important case included in our study
was a mucinous cystadeno carcinoma. These are
rare neoplasms and present as acute appendicitis.
Hence, they can be diagnosed only after
histopathological examination of the specimen.
Also, they are usually associated with a second GI
malignancy; hence their early detection becomes all
the more important for adequate patient
management. [23,24,25,26]. Our case of mucinous
cystadenocarcinoma subsequently underwent right
hemicolectomy after diagnosis on histopathology.
Our study included a single case of low grade
appendiceal
neoplasm
(LAMN)
with
pseudomyxoma peritonei. It has been reported to be
a rare tumor and its preoperative diagnosis is
difficult despite extensive investigations. Patients
with LAMN can initially present with acute
abdomen. The actual diagnosis is usually made
intraoperatively or during histopathological
examination of the resected specimen. The
treatment
remains
appendectomy
with
mesoappendix excision in cases limited to the
appendix. Any invasion beyond the appendix would
need right hemicolectomy. Although surgical
treatment is straightforward, proper management of
the
incidentally
found
lesion
requires
understanding of the potential complications of
widespread peritoneal disease. It should be kept in
mind that LAMN may coexist with other
neoplasms, and follow-up colonoscopy and pelvic
examination is warranted for the high association
with other colon and ovarian malignancies [38].
Hence,
our
study
demonstrated
that
histopathological examination led to the incidental
diagnosis of many important lesions that would

have been otherwise missed by the surgeon. These
diagnoses led to significant effect on patient
management. These included conditions like
LAMN and mucinous cystadeno carcinoma which
have a high risk of association with other
neoplasms. Hence, their diagnosis is imperative for
adequate patient management. Also, few conditions
can be first diagnosed in appendix only, like
granulomatous appendicitis (due to tuberculosis or
crohn`s disease), cancers like carcinoid and
adenocarcinoma .Thus, such incidental detection
can lead to early treatment of these conditions. It
becomes obvious from the above discussion that it
is highly beneficial to send all appendectomy
specimens for histopathological examination. When
we weigh the cost of the procedure against the
possible benefits, it becomes clear that the benefit
far outweighs the cost in this situation. Early
diagnosis and treatment of a lesion would prevent
the added costs the patient would have to bear if
the diagnosis was late and the disease had spread to
other organs.

CONCLUSION
Although most of the cases in our study had
usual findings on histopathological examination
(acute and chronic appendicitis), few showed
incidental abnormal findings which led to change in
the clinical diagnosis and course of patient
management.
The
benefit
of
routine
histopathological examination was found to
overweigh the cost of the procedure. Hence, it is
highly recommended that all appendectomy
specimens are submitted for histopathological
examination, even in a poor resource country like
India.
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