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ABSTRACT

Purpose: Appendectomy is the most common abdominal surgery performed worldwide. In this report, we evaluated the
results of pathological examinations of acute appendicitis specimens.

Methods: We performed a retrospective analysis of patients operated on for acute appendicitis at our surgical department
from 2009 to 2017. Data on age, gender, and pathological diagnostic parameters were analyzed.

Results: A total of 385 patients (168 women [43.6%] and 217 men [56.4%]), were classified into acute appendicitis
(Group 1), normal appendix (Group 2), and unusual pathological findings (Group 3) groups. The patients undergoing
appendectomy were mostly in the 21-30 (n = 136, 35.3%) and 3140 years (n = 118, 30.6%) age groups. The negative
appendectomy rate was 4.4% in Group 2, and the proportion of women (70.6%) was significantly higher in that group
than the other groups (p <0.05). In total, 24 (6.2%) patients had unexpected findings. Among the appendix tumors (n
=12 [3.1%]) in our series, low-grade mucinous neoplasm (n = 6, 1.6%) was the most common, followed by a well-
differentiated neuroendocrine tumor (n = 3, 0.8%).

Condlusion: Although unusual pathological findings are rare during appendectomy, all appendectomy specimens
should be sent for routine histopathological examination. The abnormal incidental findings of 24 cases in this series had
a significant impact on management. Patients with rare abnormalities should be treated according to the results of their
pathological reports.
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Apandisitin Olagan ve Olagandigi Patolojileri: 385 Hastanin Retrospektif Analizi
OZET

Amag: Apendektomi, diinya capinda en yaygin olarak uygulanan abdominal ameliyattir. Bu calismada, akut apandisit
piyeslerinin, patolojik inceleme sonuglarini degerlendirdik.

Yontemler: Cerrahi bélimiimiizde 2009-2017 yillari arasinda akut apandisit nedeniyle ameliyat edilen hastalarin
retrospektif bir analizini gerceklestirdik. Yag, cinsiyet ve patolojik tani parametrelerine iliskin veriler analiz edildi.

Bulgular: Toplam 385 hasta (168 kadin [% 43.6] ve 217 erkek [% 56.4]), akut apandisit (Grup 1), normal apendiks (Grup
2) ve olagandisi patolojik bulgular (Grup 3) gruplan olarak siniflandinildi. Apendektomi yapilan hastalar en gok 21-30 (n
=136,% 35,3) ve 31-40 yas (n = 118,% 30,6) yas grubundaydi. Negatif apendektomi orani Grup 2'de % 4,4 idi ve bu
grupta kadnlarin orani (% 70,6) diger gruplara gdre anlamli olarak yiiksekti (p <0,05). Toplamda 24 (% 6,2) hastada
beklenmedik patolojik bulgulara rastlandi. Serimizdeki apendiks timorleri (n = 12 [% 3,1]) arasinda, diisiik dereceli
miisindz neoplazm (n = 6,% 1,6) en yaygin olaniyd, bunu iyi diferansiye néroendokrin tiimdr (n = 3,% 0,8 ) takip etti.

Sonug: Apendektomi sirasinda olagan disi patolojik bulgular nadir olmakla birlikte, tiim apendektomi drnekleri rutin
histopatolojik incelemeye gonderilmelidir. Bu serideki 24 vakanin anormal tesadiifi bulgulari, hastalarin tedavi yonetimi
lizerinde 6nemli bir etkiye sahipti. Olagan disi patolojik tani alan hastalar, patoloji raporlarinin sonuglarina gére dogru
tedavi sansini yakalarlar.

Anahtar Kelimeler: Apandisit, apendektomi, apendiks, histopatoloji
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Usual and Unusual Pathologies of Appendicitis

cute appendicitis is the most common abdominal
Aemergency encountered in general surgery servi-

ces worldwide (1,2). The overall lifetime risk of this
disease is approximately 7% (8.6% in men and 6.7% in wo-
men) (3,4). Luminal obstruction is the most common eti-
ology of acute appendicitis (5). Obstruction of the lumen
causes mucosal secretions to accumulate and increases
intraluminal pressure, which disrupts venous and lympha-
tic drainage; in turn, this leads to necrosis and perforation.

Epidemiological studies have shown that the incidence of
acute appendicitis peaks between the ages of 10 and 30
years, in parallel with the development of the lymphoid
system in humans (6). Although fecaliths and lymphoid
hyperplasia are the most common causes of this clinico-
pathological condition, some rare conditions can result in
appendix obstruction. Endometriosis (7,8), diverticulitis
(9), foreign body obliteration (10), neurofibroma (4), ente-
robiasis (11), tuberculosis (12), amebiasis (12), actinomy-
cosis (1,13), and schistosomiasis (12), as well as appendix
malignancies such as neuroendocrine tumor (carcinoid)
(1,14), hyperplastic polyp (15), mucocele (1,6), mucinous
cystadenoma (2), adenocarcinoma (6), mucinous cystade-
nocarcinoma (1), gastrointestinal stromal tumor (2), and
lymphoma (2), are known to cause acute appendicitis.

In this report, we evaluated the histopathological results
of patients who underwent appendectomy for acute ap-
pendicitis, to determine the frequency of unexpected ap-
pendicitis pathologies. We also discuss the value of routi-
ne pathological examinations.

Material and Methods

The demographic data and pathology reports of patients
with a diagnosis of acute appendicitis who underwent an
appendectomy in the surgical department of Acibadem
Bakirkdy Hospital, between January 2009 and January,
2017, were obtained from the electronic registry system
of the hospital and analyzed retrospectively. Patient age,
gender, and histopathological diagnoses were recorded.
Cases of appendectomy in conjunction with pelvic sur-
gery, and pediatric (aged < 14 years) appendicitis cases,
were excluded. All cases in our study were completed la-
paroscopically. The histopathological examination results
of all cases were evaluated in the pathology department
of our hospital. Patients were informed of the details of
the laparoscopic appendectomy, and written informed
consent was obtained prior to the operation. The study
was approved by the local ethics committee of istanbul
Gelisim University and met all necessary governmental
criteria.

The patients were assigned to acute appendicitis (Group
1), normal appendix (Group 2), and unusual pathological
findings (Group 3) groups according to the results of the
pathology report. Histopathological findings were exami-
ned according to age and gender. Cases without micros-
copic evidence of inflammation or fibrosis in the appendix
were considered normal (negative appendectomy).

Statistical Analysis
Statistical analyses were performed using SPSS software
(ver. 20.0 for Windows; IBM Corp., Armonk, NY). The data
were analyzed using the Chi-square test and one-sample
t-test. Results with a p-value <0.05 were considered statis-
tically significant.

Results

In total, 385 patients (168 women [43.6%] and 217 men
[56.4%]; gender ratio, 1:1.29) who met the inclusion cri-
teria were included in this study. The mean age of the
study group was 33.2 + 11.6 years (range: 14-85 years).
Most of the patients (~65.9%) undergoing appendectomy
were aged 21-30 (n =136, 35.3%) or 31-40 years (n =118,
30.6%) (Table 1).

The majority of Group 1 patients exhibited acute appen-
dicitis, based on the pathological examination (n = 344,
89.4%), Group 2 had a low rate of inflammation of the ap-
pendix (n =17, [4.4%]), and some patients in Group 3 sho-
wed unusual pathological findings (n = 24, [6.2%]).

The unusual findings were as follows: fibrous obliteration,
n = 2; appendicular diverticulitis, n = 3; endometriosis, n =
3; foreign body reaction, n = 1; actinomycosis, n = 1; gra-
nulomatous inflammation, n = 2; well-differentiated neu-
roendocrine tumor(carcinoid), n = 3; hyperplastic polyp,
n = 2; mucinous cystadenoma (mucocele, n = 1; and low-
grade mucinous neoplasm, n = 6 (Table 2). The average
age of Groups 1-3 was 32.88, 32.29, and 37.91 years, res-
pectively, compared to 33.17 years for all of the appen-
dectomy patients in our study (p> 0.05).

Acute appendicitis and unusual findings were more com-
mon in males. Group 1 contained 57% males and 43%
females, and Group 3 contained 66.7% males and 33.3%
females; there were no significant difference in gender ra-
tio between these groups (p=0.239), Group 2 contained a
higher proportion of females (70.6%) than the other two
groups (p <0.05) (Table 3).
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Table 1. Distribution of the Incidence of the Groups According to Patient Age.

Age groups
Total
14-20 21-30 31-40 41-50 51-60 61-70 71-84
Group 1 (Acute n 41 123 104 47 20 7 2 344
appendicitis) % 11,90% 35,80% 30,20% 13,70% 5,80% 2,00% 0,60% 100,00%
Group 2 (Negative n 2 7 6 1 1 0 0 17
appendicitis) % 11,80% 41,20% 35,30% 5,90% 5,90% 0,00% 0,00% 100,00%
Group 3 (Unusual n 1 6 8 4 4 1 0 24
findings) % 4,20% 25,00% 33,30% 16,70% 16,70% 4,20% 0,00% 100,00%
Total n 44 136 118 52 25 8 2 385
ota
% 11,40% 35,30% 30,60% 13,50% 6,50% 2,10% 0,50% 100,00%
_ . o
Table 2. Histopathological Diagnoses Encountered in the Perforated appendicitis was found in 22 (6.4%) of the 344
Appendectomy Specimens. patients in Group 1 diagnosed with acute appendicitis.
Histopathological Diagnosis n | percentage Although the frequency of perforation in male patients
_ o . . . _
Acute appendicitis (Group 1) 344 | 89.4% (n = 14, 6.5%) was higher than in female patients (n = 8,
o o . . )
Normal appendix Group2) T T 4.8.A)), there \;vas r?o S|gn|f|.cant difference gender differen
> 0. .
Unusual pathological findings  (Group 3) o7 e ce in the perforation rate in any group (p> 0.05) (Table 4)
Fibrous obliteration 2 0.5%
Appendicular diverticulitis 3 0.8%
— Table 4. Gender Distribution in Subgroups of Acute Appendicitis.
Endometriosis 3 0.8%
- - Gender
Foreign body reaction 1 0.25% Acute Appendicitis Total | p-value
; - Male Female
Actinomycosis 1 0.25%
R R n 72 61
Granulomatous inflammation 2 0.5% Catarrhal 133
- - - % 54,10% | 45,90%
Neuroendocrine tumor, well differentiated
. . 3 0.80/0 97 70
(carcinoid) n
Phlegmonous 167
Hyperplastic polyp 2 0.5% % 58,10% | 41,90%
Mucinous cystadenoma (mucocele) 1 0.25% n 13 9
Gangrenous 22
Low-grade mucinous neoplasm 6 1.55% % 59,10% | 40,90%
o n 14 8 0.811
Total 385 100% Perforated 22
% 63,60% | 36,40%
n 196 148
Total 344
% 57,00% | 43,00%
Table 3. Gender Distribution of Patients in Groups. p=0,811
Gender
Total | p-value
Male Female
o 19 148 Acute appendicitis and negative appendicitis were most
Group 1 344 common in the 21-30 years age group, while unusual ap-
% 57,00% | 43,00% . - :
- - pendiceal pathologies were most common in the 31-40
n .
Group 2 17 | 0,047 years age group (Table 1). The average age of patients
% 29,40% | 70,60% . . .
with perforation (37.73 years) was higher than the avera-
n 16 8 e age of Group 1 (32.88 years), but the difference was not
Group 3 S " " 24 Y
% 66,70% | 33,30% significant (p = 0.120).
n 217 168
Total 385
% 56,40% | 43,60%
p=0.047
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Of the 385 patients who underwent appendectomy, 24
(6.2%) (8 women and 16 men) had unusual findings. Of
the appendix tumors (n = 12, 3.1%) in our series, low-
grade mucinous neoplasm (n = 6, 1.6%) was the most
common type, followed by a well-differentiated neuroen-
docrine tumor (carcinoid) (n=3, 0.8%).

Discussion

Although acute appendicitis can occur at any age, it is
most common in the second and third decades of life (16).
In our series, patients who underwent appendectomy
with a diagnosis of acute appendicitis were mostly in the
second (35.3%) and third (30.6%) decades of life.

While the rate of acute appendicitis is higher in men, wo-
men are more likely to undergo a negative appendec-
tomy (3). The difficulty of differential diagnosis of acute
appendicitis in women may be associated with the high
rate of negative appendectomy (3,6). In our study, the
rate of negative appendectomy was significantly higher
in women (70,6%) (p <0.05). Diseases encountered in wo-
men during the premenopausal period, such as dysme-
norrhea, ovarian torsion, ectopic pregnancy, and pelvic
inflammatory disease, complicate the differential diag-
nosis (16). Negative appendectomy rates of 15-25% have
been reported (17). It has been suggested that negative
appendectomy may reflect subclinical appendicitis, and
that symptoms normally resolve after surgery (15).

In recent years, a general decrease in the rate of negati-
ve appendectomy has been reported in association with
more frequent use of preoperative imaging modalities,
such as computed tomography (CT), especially in pedi-
atric patients (18). While some have argued that routine
preoperative imaging can reduce the rate of negative
appendectomy, others disagree (19,20). In our series, in
addition to physical examination and laboratory tests for
the diagnosis of acute appendicitis, ultrasonography (US)
examinations were performed for each patient. If the di-
agnosis was unclear, CT was performed, and approxima-
tely 45% of our cases were evaluated with CT. The rate of
negative appendectomy in our series was 4.4%, and was
highest in women in the second and third decades of life.
Our low negative appendectomy rate may be due to the
use of adequate radiological methods during diagnosis.

Perforation of an inflamed appendix is another undesi-
rable outcome of inadequate management of acute ab-
domen. The rate of perforated appendicitis (6.4%) in our
study was consistent with previous studies (3,18).

After appendectomy for acute appendicitis, unexpected
and rare diseases are sometimes diagnosed. Previous stu-
dies have shown that the frequency of unexpected diag-
noses, such as parasitic and granulomatous diseases, is
lower in western compared to eastern countries (4, 21).
Fungal infection, parasites, yersinia pseudotuberculo-
sis, mycobacterium tuberculosis, actinomyces infection,
Crohn's disease, foreign body reactions, and sarcoidosis
can all cause granulomatous appendicitis. In our series, in
agreement with previous reports, the rates of unexpected
diagnoses such as actinomycosis (0.25%), foreign body re-
actions (0.25%), and granulomatous inflammation (0.5%)
were relatively low. Patients diagnosed with granuloma-
tous inflammation were referred to the gastroenterology
department for further examination. Our patient, who
was diagnosed with actinomycosis, was treated with app-
ropriate antibiotherapy for 6 months after surgery.

Fibrous obliteration is also known as neurogenic appen-
dicopathy and appendiceal neuroma. Hyperplasia due to
neurogenic proliferation in the appendix lumen results in
acute appendicitis (22). In previous studies, the incidence
of appendiceal neuroma was reported as 0.2-4.5% (4). In
our appendectomy series, the prevalence of fibrous obli-
teration was 0.5%.

Appendicular diverticulitis is a very rare cause of acute ap-
pendicitis during pathological examinations (0.004-2.1%)
(9). Given the difficulty of preoperative diagnosis, appen-
dicular diverticulitis is only revealed by postoperative his-
topathological examinations. In our study, three patients
(0.8%) were diagnosed with appendicular diverticulitis
histopathologically.

Although intestinal endometriosis is common in the rec-
tum and sigmoid colon, it is uncommon in the appendix
and rarely causes acute appendicitis. Hormonotherapy is
required for postoperative follow-up (4).

Among our patients unexpectedly diagnosed with ap-
pendicitis, hyperplastic polyps were detected in two
cases. The clinical significance of hyperplastic polyps
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remains unclear, but there is very minimal malignant po-
tential (15).

Mucinous cystadenoma (mucocele) is a rare (0.2-0.7%)
appendix pathology (6). Appendix mucoceles can have a
malignant or benign cause, and it is important that the
mucocele be resected without rupture during surgery.
Otherwise, the spread of mucinous tumor cells from the
appendix to the abdomen may cause pseudomyxoma pe-
ritonei. In our case with mucocele, which was the cause
of acute phlegmonous appendicitis, perforation did not
occur during surgery. In the postoperative period, she was
referred to the gastroenterology department to be evalu-
ated for colon-ovarian malignancy.

After appendectomy, appendix tumors are found in less
than 3% of cases (2). The most common appendix tumors
are carcinoid tumors and mucinous neoplasms. In our se-
ries, in agreement with previous reports (0.3-0.9%) (17),
three neuroendocrine tumors (carcinoid) related to ap-
pendicitis were detected. None of the three patients initi-
ally diagnosed with acute appendicitis showed symptoms
of carcinoid syndrome, or were diagnosed with an appen-
dicular tumor on preoperative abdominal tomography. If
carcinoid tumors are smaller than 1 ¢cm, appendectomy
is sufficient regardless of whether there is mesoappendix
invasion. Right hemicolectomy is recommended in cases
with tumor greater than 2 cm in size (1,2). Right hemico-
lectomy was performed in one of our cases for this rea-
son, as well as due to deep invasion in the mesoappendix.
Appendectomy was sufficient in the other two patients.
The prevalence of appendix mucinous neoplasms after
appendectomy was approximately 0.2-0.4% (1). In our
series, low-grade mucinous neoplasm was detected in six
patients (1.6%); in five of the patients, the tumor was loca-
ted distally in the appendix; in the remaining cases, it was
located in the middle part. Appendectomy was conside-
red an adequate treatment, as dysplastic epithelium was
not observed at the surgical margins.

Whether routine histopathological examination of all re-
moved appendectomy specimens is necessary remains
controversial. While some centers send all resected ap-
pendixes for histopathological examination, others only
examine specimens that appear macroscopically abnor-
mal (15).

Khan et al. reported that routine histopathological exa-
mination results did not have a positive effect on the tre-
atment outcome in their pediatric patient series. Cases
should be evaluated on an individual basis in terms of
cost-effectiveness (23). In their study, Matthyssens et al.
suggested that routine pathological examination is unne-
cessary because of the rarity of abnormal pathologies in
cases of acute appendicitis, and that examining selected
cases based on the macroscopic findings of the surgery
would be appropriate (24).

Rare pathologies found during pathological examinations
may affect the treatment strategy. Long-term additional
antibiotic treatment may be considered in rare infectio-
us diseases. In addition, gastroenterology, gynecology,
and oncology consultations may be required, as well as
advanced surgical interventions such as right colectomy
and ileocolic resection.

Conclusion

While the incidence of abnormal pathological findings
is low, routine histopathological examination is expensi-
ve and constitutes a major part of the workload of pat-
hologists. The main purpose of routine histopathological
examination after appendectomy is to achieve a definiti-
ve diagnosis while considering incidental findings during
the operation. The pathology report is a medico-legal
document that can improve the quality of outcomes by
informing surgical decision-making.

Appropriate radiological imaging methods shorten the
time to diagnosis of inflammatory appendicitis, and re-
duce the frequency of both perforated appendicitis and
negative appendectomy. However, they are not always
sufficient for the diagnosis of abnormal appendix patho-
logy, and even intraoperative macroscopic diagnosis may
not be possible despite the advantages for laparoscopic
surgery.

The unexpected diagnoses detected by chance in 24 ca-
ses in our series had a significant impact on treatment ma-
nagement; serious pathological diagnoses could be over-
looked, which would affect the treatment for some pati-
ents if samples are not sent for routine histopathological
analysis. Therefore, all appendectomy specimens should
be subjected to histopathological examination.
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