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Oz

Bu aragtirma, appendektomi sirasinda alinan numunelerden elde edilen sonuglara gore
timorlerin  klinik ve patolojik 6zelliklerini ve insidanslarmni belirlemek, tanilama
sonrasinda yapilan tedavileri ve hastalarin sag kalim siirelerini degerlendirmek amaciyla
yapilmustir. Retrospektif olarak yapilan bu aragtirmanin verileri, 2007-2017 yillar1 arasinda
Ankara Atatiirk Egitim ve Arastirma Hastanesi’nde akut apandisit 6n tanistyla opere edilen
4813 hastanin dosyasindan elde edilmistir. Appendektomi yapilan hastalarin 15
(%0,31)’inde appendiks timérii oldugu saptanmistir. Bu hastalarin  tiimoérlerinin
histopatolojik ~ siniflandirmaya gére 8’inde karsinoid timor, 6’sinda miisinéz
adenokarsinom ve 1’inde adenokarsinom oldugu belirlenmistir. Karsinoid timorli
hastalarin yas ortalamasi 30,29+7,95, miisindz adenokarsinomlu hastalarin yas ortalamasi
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timoriiniin gelistigi tespit edilmistir. Tiimor ¢apt 1 cm’den kiigiik olan 9 hastaya sadece
appendektomi operasyonu yapilmis ve takipleri sonrasinda tiimdrlerin niiks etmedigi
belirlenmistir. Postoperatif mezoappendiks tutulumu olan 3 hastaya, ikinci operasyonda
sag hemikolektomi yapilmistir. Ameliyat dncesi gekilen bilgisayarli tomografide, 3 hastada
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hemikolektominin yani sira omentektomi, peritonektomi ve lenf nodu diseksiyonu
operasyonu gergeklestirilmistir. Hastalarin bes yillik yasam siiresi kasinoid timdrii
olanlarda %100 iken, miisindz adeno karsinomlarda %67 oldugu saptanmistir. Sonug
olarak, arastirmamizda kadinlarda erkeklere gore daha fazla goriildiigli saptanan appendiks
tiimorlerinin  gogunlugu rastlantisal olarak tespit edilmistir. Karsinoid timorlii olan
hastalarin prognozu ve hayatta kalim oranlari, miisinéz adeno karsinomlulara gére daha iyi
oldugu belirlenmistir. Bu nedenle appendiks tiimériin histopatolojik incelemesi sonrasinda
elde edilen rapora gore hastalarin takibinin ve tedavisinin yapilmasi énemlidir.

Anahtar Kelimeler: Appendiks tiimérii, insidans, histopatoloji, karsinoid timér, miisindz
adenokarsinom, sag kalim

Incidence, Treatment and Survival of Appendiceal Tumors: A Retrospective Study
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Abstract

This study was made to determine the clinical and pathological features and incidences
of tumors according to the results obtained from the samples taken during an
appendectomy, to evaluate the post-diagnosis treatments and the survival time of
patients. The data of this retrospective study had from the files of 4813 patients who
were operated with pre-diagnosis of acute appendicitis at Ankara Atatiirk Training and
Research Hospital between 2007-2017. Fifteen (0.31%) of the patients who underwent
appendectomy were detected to have appendix tumors. According to the
histopathological classification of tumors of these patients, it was determined that 8 of
them had a carcinoid tumor, 6 of them had mucinous adenocarcinoma and 1 of them
had adenocarcinoma. The mean age of the patients with carcinoid tumor was 30.29 +
7.95 and the mean age of the patients with mucinous adenocarcinoma was 65 + 18.81. It
has been determined that women develop two times more appendix tumors than men.
Nine patients with a tumor diameter less than 1 cm had only appendectomy operation
and it was determined that tumors did not recurrence after the follow-up. Three patients
with postoperative mesoappendix involvement underwent right hemicolectomy in the
second operation. Preoperative computed tomography revealed periappendicular mass
in 3 patients. In addition to right hemicolectomy, omentectomy, peritonectomy and
lymph node dissection were performed in these three patients with suspected
malignancy. The five-year survival of patients was found to be 100.0% in patients with
carcinoid tumors and 67.0% in patients with mucinous adenocarcinomas. In conclusion,
the majority of appendiceal tumors in our study that were found to be more widespread
in women than in men were detected incidentally. The prognosis and survival rates of
patients with carcinoid tumors were better than mucinous adenocarcinomas. Therefore,
to made follow-up and treatment of the patients according to the report obtained after
histopathologic examination of the appendix tumor is important.
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INTRODUCTION

Appendiceal tumors are rarely seen in the
gastrointestinal system." It is declared that
the incidence of appendiceal tumors is less
than 0.5% between all gastrointestinal
system malignancies. It is also emphasized
that the age-adjusted incidence rate of
appendiceal tumors is only 0.12 cases per
million per year.” Appendix tumors are
classified as adenocarcinomas, mucinous
tumors, carcinoids, goblet cell carcinoids,
and signet ring cell tumors according to
colonic types.?® Carcinoids are the most
prevalent type of appendix tumors.
Appendix tumors may show other
inflammatory reactions like acute pain in
the lower right quadrant, fever,
leukocytosis, and similar acute appendicitis
signs. Therefore, appendiceal tumors may
occur  with  periappendicular  mass
dependent to acute appendicitis findings or
appendicitis rupture.* Appendiceal mass
can be detected in 2.0-6.0% of the
examined patients with a diagnosis of
acute appendicitis.” Most of these tumors
after appendectomy are detected after

histopathological ~examination.*® It is

declared that 0.9% -1.7% of the tissue
samples of patients who were taken for
operation due to acute appendicitis were
found to have malignancy’® and the
incidence of cancer is increased up to 5.9%
to 12.0% in patients with inflammatory

appendiceal mass.**°

Appendectomy is used as a standard
treatment method in uncomplicated cases
of acute appendicitis. However, patients
with some appendiceal tumors cannot
benefit from surgical treatment.* Medical
treatment of acute appendicitis may
increase the likelihood of delaying the
diagnosis of appendiceal tumors.*? Since
appendiceal tumors are rare, no clear
decision has been made as to whether to
perform interval appendectomy.*!
Appendiceal cancer patients whose tumor
characteristics are determined according to
pathology reports can be performed in an

operation with secondary surgery.

In addition, the type of the treatment and
the survival rates of patients may vary
according to the size and involvement of

the appendiceal tumor. Histopathologic
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features, size, and differences in the
spreading stage of the tumor are important
for the determination of treatment
protocols for patients with the appendiceal
tumor. This study was carried out to
determine the clinical and pathological
features and incidences of benign and
malign tumors according to the results
obtained from the samples taken during an
appendectomy and to evaluate the
treatment methods and survival time of the

patients after the diagnosis.
MATERIALS AND METHODS

In this retrospective study, the files of 4813
patients taken for appendectomy operation
with the diagnosis of acute appendicitis
between the years of 2007-2017 at Ankara
Atatiirk Training and Research Hospital
were examined. Data were collected
regarding the age, sex, histopathologic type
of tumor, location and size of the tumor,
type of operation performed, secondary
operations, whether or not chemotherapy
was taken, and survival time from the files
of all the patients included in the study.
The survival time of the patients was

calculated according to five years.

During an appendectomy, appendiceal
materials taken from all patients were
evaluated and diagnosed by expert
pathologists. According to the pathologic

results, tumor types of patients who found

benign and malign appendiceal cancer
were separated as carcinoid tumor,
adenocarcinoma, mixt carcinoid
adenocarcinoma, differentiated mucinous
adenocarcinoma, and undifferentiated

mucinous adenocarcinoma.
Ethical Consideration

After the written permission of the Atatiirk
Training and Research Hospital, the study
was submitted to the ethics committee.
Yildirnm Beyazit University Faculty of
Medicine Clinical Trials Ethics Review
Commission (decision dated 91, 16 April
2018) started to work.

Statistical analysis

Data were analyzed by using SPSS
program. (version 16; SPSS, Chicago, IL,
USA). In the evaluation of descriptive
statistics, number, percentage, mean,

standard deviation values were used.
RESULTS

In our study, 15 (0.31%) of 4813 patients
who underwent appendectomy between
2007-2017 were determined to have
appendix tumor. In total, 8 (53.3%)
carcinoid tumors were found in appendix
including carcinoid tumor in 7 patients and
mixt carcinoid adenocarcinoma in one
patient. In addition, 46.7% of malign

appendiceal  tumors are  mucinous
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adenocarcinomas. In the patients included
in the study, the mean age of the male was
38.0 = 1.54, while that of the female was
54.2 £ 2.48. It has been determined that
malign appendiceal tumors are seen twice
as often in females as males. The mean age
of the patients with carcinoid tumor was
30.29 + 7.95 and the mean age of the
patients with mucinous adenocarcinoma
was 65 + 18.81. While carcinoid tumors
are seen in women under 30 year’s age,
mucinous adenocarcinomas are mostly
developed in those over 60 years age old.
Half of the males in the 30-60 age group
were detected to have carcinoid tumor and
the other undifferentiated mucinous
adenocarcinoma. Only one of the males
was found to have a mixt carcinoma after
60 years of age. A carcinoid tumor was
detected in all patients below 30 years of

age with an appendix tumor (Table 1).

In Table 2, the distribution localization and
size of appendiceal tumor types were seen.
In 60 % of appendiceal tumors, only
mucosal involvement was observed while
26.7% of them were involved in the
mesoappendix region. The tumor size was
less than 1 cm in 60.0% of patients with
appendiceal tumor. The majority (75.0%)
were determined to be smaller than 1 cm in
size, while five of the carcinoid tumors

showed mucosal localization (Figure 1A-

1B). All of the tumors with mesoappendix
location were found to be larger than 2 cm
in size (Table 2). Only one of the patients
with mucinous adenocarcinoma could be
diagnosed in the carcinoma in situ stages.
A patient with mixt carcinoid
adenocarcinoma was found to be 30% of
Ki67 index and a tumor diameter of 2.5
cm. This carcinoma was stained diffuse
with keratin 20, focal with keratin 7,
widespread with chromogranin, focal with
synaptophysin, and focal positive with p53
(Figure 2A-2B). A 63-year-old male
patient had undergone right
hemicolectomy in the second operation 1
month after an appendectomy. As a result
of the pathology following the second
operation, the focal tumor was detected in
the appendix and the patient was given 6

cycles of chemotherapy.

The distribution performed surgical
treatments of benign and malign
appendiceal tumor types is given in Table
3. All patients with carcinoid tumors
(100.0%) were performed appendectomy
operation. Appendectomy was performed
with complementary right hemicolectomy
to the patient with mixt carcinoid
adenocarcinoma and chemotherapy was
applied after the operations. One of the
patients with undifferentiated mucinous

adenocarcinoma was carcinoma in situ,

479



OTJHS

Online Turkish Joumnal of Health Sciences

Online Tirk Saghk Bilimleri Dergisi 2019, Cilt 4, Sayi 4, 476-491

Servet KOCAOZ et al.

Arastirma Makalesi

and only appendectomy was performed.
The other patient underwent right
hemicolectomy, omentectomy and
peritonectomy in the second operation.
Right hemicolectomy, omentectomy, total
abdominal hysterectomy, bilateral
salpingo-oophorectomy (TAH + BSO)
were performed in 2 patients with
differentiated mucinous adenocarcinoma
and 1 patient with adenocarcinoma
(according to the findings obtained from
tomography) in the first operation (Figure
3). All three of these patients were made
node dissection and peritonectomy during
surgeries and chemotherapy with Eloxatin
was performed postoperatively. A patient
with differentiated mucinous
adenocarcinoma and a tumor with a
diameter of 0.5 cm was performed to
secondary right hemicolectomy and
chemotherapy was given after surgery.
This patient underwent surgery for TAH +
BSO, omentectomy, peritonectomy, and
lymph node dissection due to ovarian
tumor development after 21 months of
surgical treatment. No fatal complications
such as anastomotic leak due to the
operation performed were observed after
surgery applied to all patients. Only wound
infection was seen in one patient. Seven
(100.0%) of carcinoid tumor patients
completed 5 years of life. No recurrence

has been found. Our patient, who had mixt

carcinoid adenocarcinomas, lost his life
due to the concomitant cardiac disease at 7
years, although no recurrence was
observed during his follow-up. Four
(66.7%) of patients with mucinous cell
adenocarcinoma were able to complete the
5-year survival period. One patient who
was diagnosed with adenocarcinoma at the
age of 80 years died of cardiac problems 5
months after the operation while receiving
chemotherapy. A 36-year-old patient with
undifferentiated mucinous carcinoma and a
tumor 0.5 cm in diameter died 10 months
after surgery and 1 month after 6 cycles of
chemotherapy treatment due to a lung

infection.
DISCUSSION

Although the incidence of appendiceal
tumors increases day by day, it is still rare
among gastrointestinal system cancers. In a
study using The Surveillance,
Epidemiology, and End Results (SEER)
data, it has been reported that the incidence
of appendiceal cancer increased by 54.0%
from 2000 (0.63%) to 2009 (0.97%)."* The
incidence of appendiceal tumors in our
study was found to be 0.31 (Table 1). In
the studies carried out by Schwartz, et al.®,
the incidence of appendiceal cancer was
1.7% in the samples taken from the
appendectomy operation of 1793 patients

with acute and chronic appendicitis. In a
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systematic review, it was reported that
0.9% to 1.4% of patients undergoing
appendectomy for acute appendicitis had
malign tumors.” In a study conducted in
our country, it was reported that the
incidence of premalignant lesions and
malign neoplasms in samples taken after
appendectomy were 0.5 and 0.6,
respectively.’® In our study, the incidence
of the malign appendiceal tumor was found
to be quite low compared to other
studies.>**® These results obtained from
our study is thought to be due to the fact
that the population to be studied is younger
and has different characteristics such as

genetics and nutrition.

Studies have reported that appendiceal
tumor detection rates in patients with a
periappendicular mass up to 6.0-12.0%.%%
In our study, 45 (0.9%) of the
appendectomy patients were found to have
an appendiceal inflammatory  mass
(plastron appendicitis). Interval
appendectomy was performed in these
patients who were treated conservatively,
6-8 weeks later. Appendiceal tumors were
detected in three of these patients (6.7%).
This finding in our study is consistent with

the literature.®*°

The most common type of appendiceal
tumor is the carcinoid tumor.* It is reported

that the incidence of carcinoid tumors seen

in 60.0% of appendix tumors varies
between 0.30-2.27%.*% |t has been
emphasized that 70.0-95.0% of carcinoid
tumors are smaller than 1 cm in size and
make virtually no metastases and can only
be treated with the simple appendectomy.®®
It is also expressed that carcinoid tumors
are seen at earlier ages, compared to non-
carcinoids, and in females than males.®*
Right hemicolectomy should be performed
in patients with carcinoid tumors larger
than 2 cm.®®% In our study, 75.0% of
carcinoid tumors were determined to be
smaller than 1 cm, and the majority were
detected in women and in persons younger
than 30 years (Table 1 and 2). As indicated
18-20

by the literature™", in our carcinoid

patients without mesoappendix
involvement less than 2 cm in our study,
the only appendectomy is sufficient for
treatment. All patients with carcinoid
tumor were undergone appendectomy
surgery alone, and with a tumor greater
than 2 cm in size and with a mixt carcinoid
adenocarcinoma, right hemicolectomy was
performed (Table 3) and our results have
been consistent with the literature.>**%" In
patients with carcinoid tumors, the risk of
perineural and lymphovascular invasion
was reported as 20% in patients with a
tumor diameter between 1-2 cm. It has
been reported that the risk of metastasis

increases in  patients with  Ki-67

481



OTJHS

Online Turkish Joumnal of Health Sciences

Online Tirk Saghk Bilimleri Dergisi 2019, Cilt 4, Sayi 4, 476-491

Servet KOCAOZ et al.

Arastirma Makalesi

proliferation index greater than 2%.
Therefore, prophylactic complementary
right hemicolectomy is recommended for

patients with
15,22

mesoappendix

involvement.

Well-differentiated

consist of two subtypes. Enterochromaffin

carcinoid tumors

(EC) cell tumors produce Serotonin and
Substance P, whereas tubular variation of
carcinoid produces Enteroglucagon or
Neuropeptide 'Y (L) cell. Carcinoid
syndrome occurs when the hormones
secreted by carcinoid tumors are mixed
into the systemic circulation. After liver
metastasis, hormones that are not
metabolized in the liver and secreted into
the system cause symptoms. In our study,
no cases with carcinoid syndrome

developed in our patients.*

Adenocarcinomas are rarely diagnosed
tumors of appendix before the operation.*
For all types of adenocarcinoma, right
hemicolectomy is recommended for
surgical management.** It is stated that
the rate of invasion and the lymph nodule
metastasis of adenocarcinomas is high and
that adjuvant chemotherapy should be
applied if lymphatic involvement is
present.?* In our study, adenocarcinoma
was detected in a patient over 60 years old
(6.7%) in mesoappendix and 3.5 cm in

size. Right hemicolectomy underwent on

this patient, chemotherapy was applied
after surgery, but he lost his life due to

cardiac disorder after 5 months.

Mucocele, which can be seen as non-
neoplastic  and  neoplastic,  causes
enlargement of the appendix and filling
with mucocele is seen in 0.2-0.7% of
appendiceal pathologies.”>?® There are four
kinds of mucocele histopathologically.
These; retention  cysts,  epithelial
hyperplasia, mucinous cystadenoma, and
mucinous cystadenocarcinoma.?’
Mucinous adenocarcinomas, which are
very common appendiceal malign tumors
causing 5.0% of mucoceles, are more
widespread in females than males and ages
range from 62-66.%° In our study, it was
found that mucinous adenocarcinoma was
observed in 0.12% of the patients who
received appendectomy and developed two
times more in females than males. In our
study, it was also determined that
differentiated  adenocarcinomas  were
detected only in females and over 60 years
of age. However, undifferentiated
mucinous adenocarcinomas were found

only in males (Table 1).

In the literature, mucinous cysts
adenocarcinomas are reported to be 32.0-
58.0% for those with low-grade 5-year
survival rates and 23.0% for those with

high grades.®® In our study, it was
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determined that the 5-year survival rate of
patients with mucinous adenocarcinoma
was 66.7%. In our study, the survival rate
in patients with mucinous adenocarcinoma
was high, and the size of the tumor
determined in four patients was less than 2
cm. In addition, omentectomy,
peritonectomy, lymph node dissection and
early surgical intervention of all patients

increased the survival rate.
Conclusion

Since the majority of appendiceal tumors
are incidentally detected, it is very
important to follow histological reports
after an appendectomy. The low average
age, genetic characteristics and nutritional
habits of appendectomy patients, frequent
use of diagnostic laparotomy and routine
application of interval appendectomy are
thought to affect the incidence of
appendiceal tumors and survival rates. In
our study, the incidence of appendiceal
tumors (0.31%) was significantly lower in
patients undergoing appendectomy than in
other studies. It has been determined that
these tumors are seen more often in
females than males. It has been determined
that only appendectomy is sufficient for
patients with carcinoid tumors less than 2
cm in diameter. In appendiceal tumors,
initiation of treatment with  good

histopathologic diagnosis and staging is

Servet KOCAOZ et al.

effective in the survival of patients.
Routine omentectomy, peritonectomy and
lymph node dissection have increased the
survival rate in all patients and it is thought
that rapid spread and recurrence are

prevented in patients with adenocarcinoma.
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Table 1. The distribution sex and age groups of appendiceal tumor types.

Servet KOCAOZ et al.

Differentiated Undifferentiated

Carcinoid Mixt Carcinoid- Mucinous Mucinous
Sex Tumor  Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma
Male 2 1 - - 2
Female 5 - 1 4 -
0-30 Age 5 - - - -
30-60 Age 2 - - - 2
60+ Age - 1 1 4 -

* The mean age of males was 38.0 + 1.54 and 54.2 + 2.48 in females.
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Table 2. The distribution localization and size of appendiceal tumor types.

Differentiated Undifferentiated

Localization and Carcinoid Mixt Carcinoid- Mucinous Mucinous
Size Tumor  Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma
Mucosal layer 7 - - 1 1

Serosal layer - - - 1 1
Mesoappendix - 1 1 2 -

Tumor Size<lcm 6 - - 1 2

Tumor Sizel-2cm 1 - - 1 -

Tumor Size>2cm - 1 1 2 -
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Table 3. The distribution performed surgical treatments of appendiceal tumor types.

Differentiated Undifferentiated

Carcinoid Mixt Carcinoid- Mucinous Mucinous
Treatment Tumor  Adenocarcinoma Adenocarcinoma Adenocarcinoma Adenocarcinoma
Appendectomy 7 1 1 4 2
Primary Operation
Right
Hemicolectomy - - 1 2 -
Secondary
Operation
Right
Hemicolectomy - 1 - 1 1
TAH +BSO - - 1 4 -
Peritonectomy+
Omentectomy - - 1 3 1
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S 1L o A
Figure 1A. The tumor composed of monotone cells have slim chromatin structure in case
of a large layer (H/E X 40).

widespread positively (H/E X 40).
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Figure 2A. Mixt carcinoid adenocarcinoma. Tumor infiltration that the majority

composed of goblet cells in case of the single cell and small glands into a desmoplastic
stroma on appendix wall was seen (H/E X 20).

Figure 2B. In chromogranin immunohistochemical study, one part of the cell composed
of atypical glands was stained positively (H/E X 20).
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Figure 3. Mucinous carcinoma comprising of atypical cells who showing clear

pleomorphism into mucin small lake (H/E X 40).
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