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Abstract

Appendectomy due to acute appendicitis is one of the most common emergency operations that is applied at the
general surgery clinics and for this reason neoplasms of appendix may commonly be unforseen. Because unforseen
neoplasms of the appendix may cause health problems for the patient and medicolegal problems for the surgeon,
we decided to evaluate the histopathological results of the appendectomy specimens that were excised at our clinic
between 2012 and 2015. 1332 patients were evaluated and 20 of them were found to have appendicial neoplasms
of low-grade mucinous neoplasm in 9 (45%), appendiceal adenoma in 6 (30%), neuroendocrine tumor in 4 (20%)
and metastases of gastric adenocarcinoma in 1 (5%) patient. Mean age of patients was 44.6 ± 14.41 years. 13
(65%) were male and 7 (35%) were female. The mean preoperative white blood cell count was 9645.0 ± 4490.3/
mmᶟ. 9 (45%) patient's appendix were able to be evaluated by preoperative abdominal ultrasound and the mean
diameter of appendix was 10.65 ± 4.16 mm. None of the patients had meckel diverticulum. Appendectomy was
performed to 19 (95%) patients and partial resection of caecum with appendectomy was performed to 1 (5%)
patient.

The malignant tumors of appendix are adenocarcinomas, carcinoid tumors and extremely rare stromal tumors
which they all may mimic acute appendicitis. Adenocarcinomas are belived to be more common than carcinoid
tumors as it was not in past. Unforseen neoplasms of appendix may come up with peritoneal carcinomatosis with
short survival and cause medicolegal problems for the surgeons. For this reason, surgeons must keep in mind that
all appendix caused acute abdomen patients may not be acute appendicitis.

Keywords: Appendicitis; Appendectomy; Histopathology; Human;
Appendicial neoplasmsp;v Peritoneal carcinomatous; Pseudomyxoma
peritonei

Introduction
Appendectomy due to acute appendicitis is one of the most

common emergency operations that is applied at the general surgery
clinics [1]. For this reason other pathologies of appendix such as
benign appendicial tumors (adenoma, leiomyoma, neuroma, lipoma
etc) or malign appendicial tumors (carcinoid (neuroendocrine),
adenocarcinoma, mucinous neoplasms) may commonly be unforseen
[2]. Unforseen benign lesions may not cause any health problems for
patient and medicolegal problems for the surgeon because the
treatment of the benign neoplasm of appendix is same as acute
appendicitis. However unforseen malign neoplasms of appendix is one
of the biggest problems for even the patient and surgeon because the
treatment protocols may differ according to the type, localization and
the size of the tumor where appendectomy may not be curative which
means relapse of the tumor.

For the reasons discussed above, we decided to search for the
malign neoplasms of the appendix in the patients who were
prediagnosed as acute appendicites and had surgery of appendectomy
at our clinic.

Subjects and Methods
1332 patients who were performed appendectomy at Gulhane

Military Medical Academy between October 2012 and May 2015 were
re-evaluated by two pathologists from pathology department for
histopathologic results of the appendectomy according to WHO
Classification of Tumours of the Digestive System 2010. The
appendectomy specimens were fixed in buffered formalin and were
stained with hematoxylin and eosin. 20 of 1332 appendectomy patients
were found to have histopathologically appendicial tumor and 20
patients with hystopathological appendicial tumors were then re-
evaluated respectively for age, gender, preoperative white blood cell
(WBC) count, preoperative ultrasonographic (USG) results,
preoperative radiological appendicial diameter, meckel diverticulum
status, type of appendicial tumor and type of operation. Fallow up
duration for the patients were from day of appendectomy till to
December 2015. Retrospective data analysis was performed with SPSS
22.0 for statistical analysis.

Results
For the 20 patients evaluated for the neoplasms of appendix, mean

age of patients was 44.6 ± 14.41 years. 13 (65%) were male and 7 (35%)
were female. The mean preoperative WBC count of patients, were
9645.0 ± 4490.3/mmᶟ, which is in the normal laboratory range values.
Appendix of 11 (55%) patients weren't able to be evaluated by
preoperative abdominal USG. 9 (45%) patient's appendix were able to
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be evaluated by preoperative abdominal USG and the mean diameter
of appendix was 10.65 ± 4.16 mm. All patients were evaluated for
meckel diverticulum and none had it. Appendectomy was performed
to 19 (95%) patients and partial resection of caecum with
appendectomy was performed to 1 (5%) patient.

Histopathological examination of the specimens resulted as low-
grade mucinous neoplasm in 9 (45%) patients, appendiceal adenoma
in 6 (30%) patients, neuroendocrine tumor in 4 (20%) patients and
metastases of gastric adenocarcinoma in 1 (5%) patient.

The mean hospital stay was 6.1 ± 2 days for 19 (95%) patients and
were discharged without any complication. Mortality rate was 1 (5%)
whose histopathological result was metastasis of gastric cancer to
appendix where clinical presentation of acute abdomen was peritonitis
with ileus and the patient had the history of heart attack.

Discussion
Appendicial tumors are 0.08% of all cancers, 0.5% of all

gastrointestinal tract tumors [3] and 1% of all appendectomies [4].
Even carcinoid tumors of appendix were thought to be the most
common tumors of the appendix, now it is being debated at recent
studies that mucinious tumors of the appendix may be more common
than carcinoid tumors of the appendix [5], which the results of our
study supports it. As an article debated the incidence of the appendicial
neoplasms, the incidence of the adenocarcinomas of the appendix
tends to increase. Beside the same study also states that the distant
disease at the time of diagnosis and controversially overall survival also
tends to increase, where the mean age of the patients tends to decrease
[6]. The malignant tumors of appendix are adenocarcinomas, carcinoid
tumors and extremely rare stromal tumors (Figure 1 and 2). Incidence
of appendicial adenocarcinomas is 0.12/1.000.000 annually [7].
Because of the lack of patients and high-level data, no exact treatment
guideline for the neoplasms of the appendix is present [8]. The
treatment is usually planned according to published studies and
suggestions. Beside; the malign or benign histopathological type of the
tumor is the main factor effecting the treatment plan.

Figure 1: Appendectomy specimen of neoplasm of appendix.

For the adenocarcinomas of the appendix, size is one of the most
important distinguishing criteria for benign - malign pathologies of
the appendix. A mucocele diameter smaller than 2 cm is almost always
benign mucocele where as a giant mucocele is strongly suspicious for
malign mucinous carcinoma [7,9]. Intact resection of the mucocele of
the appendix is an important factor for the survival of the patient.
Complete and intact resection of a small mucocele of appendix with
mucinous adenocarcinoma histopathological diagnosis may result with

complete cure where the perforation of the mucocele during resection
may result in with peritoneal carcinomatosis which has poor survey.

Peritoneal carcinomatosis of the mucinous adenocarcinoma of the
appendix is usually clinically/radiologically named as pseudomyxoma
peritonei which has three subtypes passed as 'Disseminated peritoneal
adenomucinosis (DPAM)', 'Intermediate peritoneal mucinous
carcinomatosis (i-PMCA)' and 'Peritoneal mucinous carcinomatosis
(PMCA)' [10-13]. Peritoneal carcinamatosis originating from appendix
is usually releated with DPAM where i-PMCA and PMCA is more
releated to with other organs derived peritoneal carcinomatosis such as
stomach, colon, ovary etc [13]. There for peritoneal carcinomatosis of
appendicial adenocarcinomas has better survival with less liver-nodal
metastasis [7] than usual peritoneal carcinomatosis especially with
perioperative systemic chemotherapy [14] and cytoreductive surgery
with hyperthermic intraperitoneal chemotherapy (HIPEC) [5]. For
non-peritoneal carcinomatosis appendicial adenocarsinoma patients,
intact resection of mucocele and completed appendectomy may be
curative for < 1cm appendicial carcinomas (Figue 2).

Figure 2: Low grade appendicial mucinous neoplasms. Epithelium
with low grade dysplasia is invaginating in to the appendicial wall
with broad front (HEx100).

Right hemicolectomy with complete mesocolic resection is
recomended for carcinomas >1 cm and is also being debated for
carcinomas <1cm [7]. Moreover curative radical approach for
mucocele such as right hemicolectomy with mesocolic resection or
HIPEC, prophylactic HIPEC without cytoreductive surgery is also
being debated for patients whom mucosele is perforated during
resection and has the histopathological diagnosis of adenocarcinoma
[15,16].

Carcinoid tumors of the appendix are also frequent as
adenocarcinomas of appendix. Diagnosis of appendiceal carcinoid is
usually at younger age than adenocarciomas [17]. Carcinoid tumors of
appendix are more likely to be diagnosed by the preoperative clinical
presenatations than adenocarcinomas with carcinoid syndrome. The
treatment approach of carcinoid tumors of appendix is less aggresive
than adenocarcinomas of appendix. Prognostic factors for the
carcinoids of the appendix are; site of origin, size of the primary tumor
and anatomical extent of disease [18]. Proximal localisation, size bigger
than 2 cm, and caecal-mesoappendix-lymph node infiltration are bad
prognosis for the carcinoids of the appendix. Histopathologically
presentation of goblet cells is also bad prognosis. Decision for
appendectomy or right hemicolectomy with total mesocolic approach
is done according to the prognostic factors. As in adenocarcinomas of
the appendix, carcinoids of the appendix also tend to act less aggresive
than other organ carcinoids and a carcinoid of appendix with good
prognostic factors is almost 100% curable with simple appendectomy
[3].
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Conclusion
The most common disease of appendix is acute appendicitis caused

by appendicolitis. However malignant disease may cause or mimic
appendicitis but seen rarely at clinic. Carcinoid tumors of appendix
were thought to be the most common tumors of the appendix but now,
mucinious tumors of the appendix is being debated to be more
common as in our study results. These rare cases of appendix may
cause problems both for doctor as medicolegal issues and patient as
progressive disease. For this reason, histopathological results of excised
appendix must be evaluated by the surgeon for the need of further
operations, which is usually been passed over.
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