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ABSTRACT

Objective: Primary neoplasms of the appendix are rare and
most clinicians are unfamiliar with them. The selected approach
may differ, ranging from appendectomy to cytoreductive sur-
gery. We aimed to present our clinical experience with the surgi-
cal management of appendix tumors.

Materials and Methods: Four thousand four hundred fifty pa-
tients with a history of appendectomy from January 2006 to Feb-
ruary 2021 were analyzed retrospectively. Patients diagnosed
with “serrated lesion/polyp, low/high-grade appendiceal muci-
nous neoplasm (LAMN/HAMN), mucinous/non-mucinous/gob-
let cell adenocarcinoma, neuroendocrine tumor (NET)” were
included in the study. Histological evaluations, surgical proce-
dures, follow-up data, and survival outcomes were evaluated.

Results: Among 132 [Female:87 (65.9%)] patients diagnosed with
appendix tumors, 27 (20.5%) were in the benign group (Group A),
61 (46.2%) were in the borderline group (Group B), and 44 (33.3%)
were in the malignant group (Group C). Appendectomy and right
hemicolectomy were performed as the initial operations in 105
(79.5%) and 27 (20.5%) patients, respectively. Seventeen patients
(12.9%) with a previous history of appendectomy received right
hemicolectomy (n=9; due to surgical margin positivity) and Cy-
toreductive Surgery (CRS) with Hyperthermic Intraperitoneal
Chemotherapy (HIPEC) (n=8; due to recurrence) as redo surgery
during the follow-up period. Appendectomy was sufficient for
88 (66.6%) patients. Adenocarcinoma was revealed as a statisti-
cally significant factor for recurrence-free survival (RFS) (HR=7.28,
p=0.049). Malignancy (HR=3.76, p=0.036) and age (=60) (HR=3.86,
p=0.006) were significant factors of overall survival (OS).

OZET

Amag: Apendiksin primer neoplazmlari, ¢ogu klinisyenin asina
olmadigi nadir bir durumdur. Secilen yaklagim apendektomiden
sitorediktif cerrahiye farklilik gésterebilir. Apendiks timérlerinin
cerrahi tedavisi ile ilgili klinik deneyimimizi sunmayi amagladik.

Gere¢ ve Yontem: Ocak 2006 ile Subat 2021 arasinda; apen-
dektomi dykulsu olan 4450 hasta geriye donik olarak incelendi.
‘Tirtikl lezyon/polip, dustk/yiksek dereceli apendiks misinéz
neoplazm (LAMN/HAMN), misindz/misindz olmayan/goblet
hicreli adenokarsinom, néroendokrin timor (NET)' tanisi alan
hastalar calismaya dahil edildi. Histolojik degerlendirmeler, cer-
rahi prosedurler, takip verileri ve sagkalim sonuclar degerlen-
dirildi.

Bulgular: Apendiks timorl tanisi konan 132 [Kadin:87 (%65.9)]
hastadan; 27'si (%20,5) benign (Grup A), 61'i (%46,2) borderline
(Grup B) ve 44’0 (%33,3) malign (Grup C) grupta idi. Primer ope-
rasyon olarak sirasiyla 105 (%79,5) ve 27 (%20,5) hastaya apen-
dektomi ve sag hemikolektomi uygulandi. Daha 6nce apendek-
tomi Gykist olan 17 hastaya (%12.9) sag hemikolektomi (n=9;
cerrahi sinir pozitifligi nedeniyle) ve Hipertermik intraperitoneal
Kemoterapi (HIPEC) ile Sitoreduktif Cerrahi (CRS) (n=8; niiks ne-
deniyle) sekonder cerrahi olarak uygulandi. Takip stiresi boyunca
88 (%66,6) hastaya sadece apendektomi uygulandi. Adenokar-
sinom, nliksstiz sagkalim (RFS) icin istatistiksel olarak anlamli bir
faktor olarak ortaya cikti (HR=7.28, p=0.049). Malignite (HR=3.76,
p=0.036) ve yas (260) (HR=3.86, p=0.006) genel sagkalimin (OS)
onemli faktorleriydi.

Sonug: Apendektomi, islemin dustk morbiditesi ve olumlu sag-
kalim sonuglar géz énline alindiginda, secilmis vakalarda apen-
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Conclusion: Appendectomy is efficient in the treatment of
appendix tumors for selected cases considering low morbid-
ity of the procedure and favorable survival outcomes. For ad-
vanced-stage tumors, extended resections combined with che-
motherapy should be the preferred approach.

Keywords: Appendix tumors, Hyperthermic intraperitoneal
chemotherapy (HIPEC), neuroendocrine tumor, low-grade ap-
pendicular mucinous neoplasia, serrated lesion, appendectomy

diks timérlerinin tedavisinde etkilidir. ileri evre timérler icin
kemoterapi ile birlikte genisletilmis rezeksiyonlar tercih edilen
yaklasim olmalidir.

Anahtar Kelimeler: Apendiks timérleri, Hipertermik intraperi-
toneal kemoterapi (HIPEC), néroendokrin timor, duslik dereceli
apendikller musindz neoplazi, tirtikli lezyon, apendektomi

INTRODUCTION

Unlike many other gastrointestinal (Gl) tract tumors, less
frequently-encountered appendix tumors have an inci-
dence of approximately 0.001% in the US population (1).
These infrequent tumors of the Gl tract are mostly diag-
nosed during the postoperative period, at histopatho-
logical evaluations of the resected specimen, since they
mostly present with clinical features of acute appendicitis
at preoperative stage. Diversity in histological features
has an influential role in their clinical course, thus acting
as a determinant factor in their treatment as well.

Epithelial tumors are the most common tumors of the
appendix. The histological classification of epithelial ap-
pendix tumors has been revised recently in the updated
5th edition of the WHO's “Classification of Digestive Sys-
tem Tumours” (2).In this last edition, they are classified as
serrated lesions/polyps, mucinous neoplasms, adenocar-
cinomas (mucinous, non-mucinous, or goblet cell), and
neuroendocrine neoplasms (NENs).

Appendix tumors were presented with colorectal tumors
for the first time in the 6™ edition of the American Joint
Commission on Cancer (AJCC) Staging Manual (3). The
tumor classification is guided by the absence/presence
of mucinous components, low/high-grade histopatho-
logical features, and involvement of intra/extraperitoneal
space (4).

In the presence of poor prognostic factors, such as lym-
phovascular invasion, deep tumor penetration, large
tumor size (>1.5 cm), poor differentiation, and a high
histologic grade, the preferred approach is to perform
extended resections such as right hemicolectomy or
Cytoreductive Surgery (CRS)+Hyperthermic Intraperito-
neal Chemotherapy (HIPEC), depending on peritoneal
involvement combined with neo/adjuvant oncological
treatment in selected cases (5-7).

Although there are numerous published articles about
the management of appendix tumors since the last re-
vision of the AJCC staging manual in 2017, none have
compared the clinical outcomes of those with different
histopathological features in particular. We aimed to
share our clinical experience about the management of
these rare tumors of the Gl tract and to make sugges-

tions for treatment strategies according to results ob-
tained from our patients.

MATERIAL AND METHOD

Patient selection and data collection

Patients older than 18 years of age and diagnosed with
appendix tumors were included in the present study, fol-
lowing a retrospective analysis of medical records of the
institute from January 2006 to February 2021. Those with
appendicular tumors as a metastasis from distant site
organs or a presenting lesion as an extension of other
neighboring tumors were excluded from the study.

Patients with appendix tumors were classified into 3
groups: benign (Group A), borderline (Group B), and
malignant (Group C). Histological grade (I-lI-1l), gender
distribution, age, length of hospital stay, types of proce-
dures (laparoscopic or open appendectomy, right hemi-
colectomy, CRS+HIPEC), postoperative complications,
and follow-up data were evaluated.

The present study was conducted in compliance with the
declaration of Helsinki, and all subjects gave their written
informed consent according to new GDPR (General Data
Protection Regulation) guidelines before their participa-
tion in the study. This study was approved by the Istanbul
Faculty of Medicine Ethics Committee. (Date: 15.03.2019,
No: 05).

Postoperative period

Treatment decisions were made based on current rec-
ommendations of the AJCC staging manual and WHO
classification. Postoperative evaluations were done by
different general surgeons in the outpatient clinics. Rou-
tine physical examinations, assessment of serum tumor
markers (CEA, CA19-9, CA125, CgA, 5-HIAA), and con-
trol CT scans were performed at the postoperative first
month as a base-line evaluation, every 3 months for the
first year, and every 6 months within the second year. Pa-
tient follow-up was performed annually thereafter unless
a problem occurred.

Statistical analysis

We used SPSS (Statistical Package for the Social Scienc-
es) version 25.0 (IBM Corp., Armonk, NY, USA) for statis-
tical analysis when evaluating the findings of the study.
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Descriptive statistical methods (number, percentage,
median, etc.) were used when evaluating the study data.
Whether the data showed normal distribution or not
was evaluated with the Kolmogorov Smirnov test. Com-
parisons of more than two groups were made using the
One-Way Analysis of Variance (One-way ANOVA) or the
non-parametric Kruskal-Wallis test. The Tukey test was
used to determine from which group the difference orig-
inated. The Pearson Chi-square test was used for quali-
tative comparisons between groups. Survival calculations
were made using the Kaplan-Meier analysis method. The
effects of various prognostic factors related to tumor and
patient characteristics on recurrence-free (RFS) and over-
all survival (OS) were investigated through a Log-rank test.
In addition, the effects of multiple prognostic factors on
RFS and OS were investigated using the multivariate Cox
regression test. The results were evaluated at the 95%
confidence interval and the significance level of p<0.05.

RESULTS

Patient characteristics

A total of 132 [M/F: 45(34.1%)/87(65.9%)] patients with
the diagnosis of appendix tumors were included in the
present study after a retrospective analysis. 27 (20.5%)
patients were in the benign group (Group A), 61 (46.2%)
were in the borderline group (Group B), and 44 (33.3%)
were in the malignant group (Group C).

In Group A, all patients were diagnosed with serrated le-
sion/polyp. Patients with LAMN were evaluated in Group
B. One patient (2.3%) with HAMN, 19 (43.2%) patients
with adenocarcinoma (mucinous/non-mucinous/goblet
cell), and 24 (54.5%) patients with NET were in Group C.

The calculated mean age of the whole cohort was
55.7+16.4, and the majority [56.1% (n=74)] were less than
60 years of age. The malignant group (Group C) was
the youngest among other groups [47.5(+17.4)], which
was statistically significant according to the Tukey test
(F=9779, p<0.001). The median hospital stay of the whole
study cohort was 5 (1-58) days which was the shortest for
those with benign tumors. (p=0.087). The median fol-
low-up period was 25 (0-172) months. Detailed informa-
tion is given in Table 1.

Histopathological evaluation

The majority of the study population (79% (n=83)) was
constituted by patients with low-grade (grade ) tumors
(x?=38.584, p<0.001). According to the AJCC staging,
there were 48 patients (45.7%) in “stage 0,” 13 patients
(12.4%) in “stage 1,” 22 patients (21.0%) in “stage 2," 4
patients (3.8%) in “stage 3,” and 18 patients( 17.1%) in
"stage 4.” As expected, most of the patients at advanced
stages were present in the malignant group (x*=69,504,
p<0.001) (Table 1).

Surgical procedures

Appendectomy was performed for 105 (79.5%) patients
and right hemicolectomy in 27 (20.5%) patients overall.
Fifty-two patients in the appendectomy group and 11 in
the right hemicolectomy group were resected laparo-
scopically. Appendectomy was the dominant procedure
performed initially in all groups: the benign group [n=22
(81.5%)], the borderline group [n=47 (77%)], and the ma-
lignant groups [n=36 (81.8%)]. Of note, 14 (10.6%) patients
with adenocarcinoma were treated by appendectomy.

In particular, right hemicolectomy was performed for 5
(18.5%) patients in the benign group. For two patients
this was due to a non-removable polyp in the right colon,
for two it was due to intramucosal adenocarcinoma as a
result of endoscopic polypectomy, and for the last pa-
tient with acute abdomen it was due to ischemia in the
ascending colon. Other than that, 14 (23%) patients in the
borderline group, and 8 (18.2%) patients in the malignant
group were also treated by right hemicolectomy.

Nine patients with a previous history of appendectomy
had right hemicolectomy due to surgical margin posi-
tivity confirmed by histopathological evaluations of the
resected specimens in the initial operation.

Cytoreductive Surgery (CRS) with Hyperthermic Intraper-
itoneal Chemotherapy (HIPEC) was conducted in eight
patients who had recurrence during the follow-up.

Follow-up data

The complication rates differed among the patient
groups, as the benign group [n=2 (7.4%)] had markedly
the least percentage of complications compared to the
other groups. The borderline and the malignant groups
had similar complication rates [(borderline group n=17
(27.9%)) vs (malignant group n=12 (27.3%))] (p=0.087).

Recurrence was observed in eight patients: four patients
in the borderline group and four patients in the malignant
group. All were recorded within the first three years of fol-
low-up. By Kaplan-Meier survival analysis, 1-year, 2-year,
and 5-year RFS rates of the whole study cohort were 96%,
91%, and 86.8% respectively. In the comparison of RFS
among the groups with the Log-rank test, no statistically
significant difference was found between borderline and
malignant tumors (89% vs 83.7%, p=0.496) (Figure 1a). In
particular, the RFS rate was 100% in NET patients, 89%
for LAMN/HAMN, and 59.5% in adenocarcinoma pa-
tients (p=0.007) (Figure 1b). The RFS rate of grade one
tumors was notably higher than the other groups (90.6%
vs. 65.5%, p=0.054).

Twenty-seven (25.7%) patients died during the follow-up
period. By Kaplan-Meier survival analysis, 1-year, 2-year,
and 5-year OS rates of patients were calculated as 84.9%,
79.3%, and 63.1%, respectively. In the comparison of OS
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Table 1: Patient characteristics for tumor groups

Al Benign® Borderline®  Malignant©
(n=27; 20.5%) (n=61; 46.2%) (n=44; 33.3%)
Variables n (%) n (%) n (%) n (%) Test p value Diff.
Age, mean(SD) 557 (16.4)  57.7 (14.1) 60.8 (14.4) 47.5(17.4) 9.779° <0.001* C<A,B
Age group 6.259°  0.044*
<60 74 (56.1) 15 (55.6) 28 (45.9) 31(70.5
>60 58 (43.9) 12 (44.4) 33(54.1) 13 (29.5)
Gender 1.079° 0.583
Female 87 (65.9) 17 (63) 43 (70.5) 27 (61.4)
Male 45 (34.1) 10 (37) 18 (29.5) 17 (38.6)
Surgical procedures 0.436° 0.804
Appendectomy 105 (79.5) 22 (81.5) 47 (77) 36 (81.8)
Right hemicolectomy 27 (20.5) 5(18.5) 14 (23) 8(18.2)
Histologic grade 38.584°> <0.001*
(n=105)
| 83 (79) - 61 (100) 22 (50)
Il 19 (18.1) - (0) 19 (43.2)
I 3(2.9) - 0 (0) 3(6.8)
Tumor type
Serrated lesion/polyp 27 (20.5) 27 (100) 0 (0) 0 (0)
LAMN 61 (46.2) 0(0) 61 (100) 0(0)
HAMN 1(0.8) 0 (0) 0 (0) 1(2.3)
Adenocarcinoma 19 (14.4) 0 (0) 0 (0) 19 (43.2)
Neuroendocrine tumor 24 (18.2) 0 (0) 0 (0) 24 (54.5)
AJCC stage(n=105) 69.504° <0.001*
0 48 (45.7) - 48 (78.7) 0(0)
| 13(12.4) - 0 (0) 13(29.5)
Il 22 (21) - 6(9.8) 16 (36.4)
Il 4 (3.8) - 0(0) 4(9.1)
\Y 18 (17.1) - 7 (11.5) 11 (25)
Complication 4.888° 0.087
Yes 31(23.5) 2(7.4) 17 (27.9) 12 (27.3
No 101 (76.5) 25 (92.6) 44 (72.1) 32(72.7)
Clavien-Dindo 11.800°  0.067
classification (n=31)
Grade | 14 (45.2) 0(0) 9 (52.9) 5(41.7)
Grade |l 7 (22.6) 1 (50) 6(35.3) 0(0)
Grade Il 4(12.9) 0 (0) 1(5.9) 3(25)
Grade IV 6(19.4) 1 (50) 1(5.9) 4(33.3)
Grade V 0(0) 0(0) 0(0) 0(0)
Hospitalization period 5(1-58) 4 (1-30) 5(1-58) 5(1-41) 4.894¢ 0.087
(day), median (range)
*: p<0.05, a: One-Way ANOVA test, b: Chi-Square test, c: Kruskal-Wallis H test, Diff: Difference
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with the Log-rank test, malignant tumors had a worse (68% vs. 44.4%, p=0.002). The lowest OS rate was not-
outcome than the borderline group. (55.7% vs. 68.3%, ed for adenocarcinoma patients (42.5%)(p=0.008) (Figure
p=0.032) (Figure 1c). Grade 1 tumors had a statistically 1d). According to the AJCC staging, the OS rate was
significant higher rate of OS than the grade 2-3 tumors.  68.8% in stage O-1 tumors, 62.1% in stage 2-3 tumors, and
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Figure 1: Recurrence-free and overall survival curves
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Table 2: Five-year survival rates of patients

All All Borderline Malignant
5-year RFS 5-year OS 5-year OS 5-year OS
Variables % p-value % p-value % p-value % p-value
Histopathological 0.496 0.032* - -
subtype
Borderline 89 68.3 - -
Malignant 83.7 55.7 - -
Age group 0.092 0.011* 0.146 <0.001*
<60 80.9 77.3 85 71
>60 95.8 48.4 59.5 33
Gender 0.720 0.459 0.913 0.165
Female 88.3 61.8 70.9 47.2
Male 83.7 65.8 75 70.2
Surgical procedures 0.177 0.060 0.324 0.046*
Appendectomy 84 67.4 73.2 59.2
Right hemicolectomy 100 48.3 68.8 375
Histologic grade 0.054 0.002* - 0.089
Grade | 90.6 68 - 66.7
Grade II/1lI 65.5 44.4 - 44.4
Tumor type 0.007* 0.008* - 0.031*
LAMN/ HAMN 89 67.2 - -
Adenocarcinoma 59.5 425 - 425
Neuroendocrine tumor 100 69.8 - 69.8
AJCC stage 0.239 0.008* 0.212 0.004*
0/1 91.4 68.8 74.2 63.5
/10 83.5 62.1 50 78
v 90.9 44.3 66.7 27.3
Complication 0.905 0.226 0.841 0.160
Yes 88.5 60.6 74.7 55.6
No 86.6 67.3 74.9 61

*: p<0.05, Kaplan Meier Analysis (Log rank test), OS: Overall survival, RFS: Recurrence-free survival

44.3% in stage 4 tumors. (p=0.008). In particular, NETs
had better OS than adenocarcinomas (69.8% vs 42.5%,
p=0.031) (Figure 1e) (Table 2).

According to the multivariate Cox Regression analysis,
tumor type was defined as an independent predictive
factor affecting RFS [HR: 7.28(1.002-52.91); p=0.049].
On the other hand, tumor type [HR: 3.76(1.09-12.98);
p=0.036] and age [HR: 3.84(1.47-10.04); p=0.006] were re-
vealed as independent predictive factors of OS. Detailed
information is given in Table 3.

DISCUSSION

In the absence of poor prognostic factors, appendecto-
my provides satisfying outcomes for the surgical man-
agement of primary appendix tumors. Upgrade in histo-
logical grade and the AJCC tumor stage lead to worse
survival rates. For the present analysis, malignancy and
age status were revealed as independent parameters
estimating OS. The tumor type was found as a predic-
tive factor of RFS, but it had no significant impact on

os.
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Table 3: Results of Multivariate Cox Regression analysis

Recurrence free survival

Factors Category HR (95%Cl) p-value
Tumor type Other 1**
Adenocarcinoma 7.28 (1.002-52.91) 0.049*
Factors Category O\l/-iel;'a(l‘;ss;réil\)/al p-value
Borderline 1x*
Histopathological subtype
Malignant 3.76 (1.09-12.98) 0.036*
Age <60 x>
>60 3.84 (1.47-10.04) 0.006*
- Histologic grade Grade | (i
< Grade I/l 1.57 (0.38-6.52) 0536
Tumor type Other 1**
Adenocarcinoma 1.32(0.28-6.11) 0.725
AJCC stage O-11l 1x*
\Y 2.02 (0.69-5.97) 0.202
Age <60 1**
>60 2.48 (1.06-5.80) 0.037*
= Tumor type Other Ll
<zt Adenocarcinoma 2.82 (1.07-7.39) 0.035*
g AJCC stage O-I1l 1%
<Et \Y 1.94 (0.72-5.24) 0.188
Surgical procedures Appendectomy 1x*
Right hemicolectomy 1.86 (0.79-4.34) 0.154

*: p<0.05, Cox Regression Analysis, **: Reference value

Primary neoplasms of the appendix are mostly diag-
nosed during operations performed for acute appendici-
tis with an incidence of 1% (1-8). Tajima et al. put forward
the incidence of appendix tumors in patients who re-
ceived appendectomy as 2.3% (9). In the current analysis,
it was found to be 2.9% of total appendectomies within
15 years period. Epithelial tumors were revealed as the
most common primary tumors of the appendix tumors in
the whole cohort.

In 2012, the Peritoneal Surface Oncology Group Interna-
tional (PSOGI) developed a classification that has helped
to resolve much of the confusion surrounding diagnostic
terminology of appendix tumors. According to this con-
sensus, appendectomy was proposed as a safe and cu-
rative procedure for serrated lesions since they were not
associated with postoperative recurrence (10). Serrated
lesions have serrated features resembling those of sessile
serrated adenoma in the colon (11). Serrated lesions are
more likely to be located in the right colon and appendix,

which may present with a more aggressive clinical course
compared to adenomatous lesions of the colon and rec-
tum (12). The majority of the patients [n=22 (81.5%)] diag-
nosed with serrated lesions were treated by appendec-
tomy. Serrated lesions were detected incidentally in the
patients with right hemicolectomy. No recurrence was
recorded during postoperative follow-up.

Mucinous neoplasms of the appendix are classified ac-
cording to their degree of grading, such as LAMN and
HAMN. For patients diagnosed with LAMN or HAMN
that is confined to the appendix, appendectomy is most-
ly sufficient unless it is perforated (13). If there is a positive
surgical margin on the appendectomy specimen, some
suggest additional cecectomy or ileocecal resection (14),
whereas, Arnason et al. stated that involvement of ap-
pendectomy surgical margin by the tumor does not have
an impact on RFS and OS, and so the patients can be
managed safely by appendectomy only (15). There is no
clearly defined algorithm for the management of stage
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T4a tumors. CRS+HIPEC was performed in 4 patients at
stage T4a to reduce the potential risk of pseudomyxoma
peritonei (PMP) in the future. Future studies are needed
to elucidate the clinical outcomes for these patients.

Intestinal-type (non-mucinous) tumors of the appen-
dix usually present with worse clinical outcomes com-
pared to the other primary tumors of the appendix (16).
Gonzalez-Moreno et al. reported higher frequency of
nodal metastases for intestinal-type appendix adeno-
carcinomas (17). Right hemicolectomy is suggested for
patients with intestinal-type appendix tumors according
to The American Society of Colon and Rectal Surgeons
guidelines (5). CRS+HIPEC may provide benefit in the
presence of peritoneal invasion.

Landry et al. defined tumor size, lymph node status, and
the presence of distant metastases as independent pa-
rameters of OS for NENs (18). Appendectomy is sufficient
for NETs less than 1 cm. In the case of surgical margin
positivity or located tumor at the base of the appendix,
then right hemicolectomy is recommended (19). We per-
formed appendectomy for 21 patients (87.5%) diagnosed
with NET and right hemicolectomy for 3 (12.5%) patients
because of the diagnosis of right colon tumor perforation
(histopathological diagnosis: lymphoma). In addition,
right hemicolectomy was performed in 5 of 21 patients
who underwent an appendectomy in the first operation
due to lymphovascular and mesoapendicular invasion
in the final pathological evaluation. In the pathological
examination after the secondary operation, lymph node
metastasis was detected in 3 of 5 patients. No recurrence
has occurred for these patients.

Another subject of discussion is when to perform cytore-
ductive surgery for appendix tumors. We know that cy-
toreductive surgery does not provide superiority in terms
of OS when performed for adenocarcinomas constitut-
ing a high grade of peritoneal carcinomatosis index (PCI)
score (20). Survival is best when surgery can be done with
RO resection.

The present study has some limitations. It is a study
based on retrospective analysis of previously collected
data over a long period during which the accuracy of
imaging modalities, the perioperative management, etc.
may have changed to some extent. The patients in the
benign group were not considered in the survival analysis
due to the expectant advantage of survival that would
lead to a bias in the interpretation of the results when
compared to the other groups. This has led to a consid-
erably lower number of patients analyzed in the analysis.
Insufficient histopathological data may have prevented
certain factors from being relieved in the statistical analy-
sis. The presented findings may be supported with a larg-
er cohort of patients.

Another important drawback in the current analysis is the
lack of data about neo/adjuvant therapy, which would
certainly affect the survival outcomes and inherently
the interpretation of the results. One last limitation that
should be mentioned is that the treatment decisions of
the patients were made by surgeons independently in-
stead of being approved by a council. Treatment man-
agement of these patients should be agreed upon by the
members of a multi-disciplinary team involving medical
oncologists, radiologists, surgeons, and radiation oncol-
ogists.

CONCLUSION

The low morbidity of the procedure and favorable sur-
vival outcomes support the appendectomy procedure
for the surgical management of primary appendix tu-
mors when diagnosed at an early stage. The presence
of malignancy and older age are poor prognostic factors
for OS. Complete tumor removal is of the utmost impor-
tance for curative treatment. The management of these
tumors must be handled in experienced centers within
a multidisciplinary approach to achieve optimum results.
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