THE MEDICAL BULLETIN OF

SISLI ETFAL HOSPITAL

DOI: 10.14744/SEMB.2020.14564
Med Bull Sisli Etfal Hosp 2021;55(1):23-32

Analysis of the Factors Affecting Survival in the Patients who
Underwent Curative-Intent Gastrectomy due to Gastric
Adenocarcinoma

Serkan Karaisli,' Emine Ozlem Gur,’
Murat Kemal Atahan,' Yasin Peker,’

Oguzhan Ozsay,?
Osman Nuri Dilek,’

Fevzi Cengiz,' AhmetEr,’
Mehmet Haciyanli'

'Department of General Surgery, lzmir Katip Celebi University Ataturk Training and Research Hospital, Izmir, Turkey
2Department of General Surgery, Ondokuz Mayis University Faculty of Medicine, Samsun, Turkey

Abstract

Objectives: Gastric cancer is the fifth most common cancer and the third most common cause of cancer-related deaths in the
world. In this study, we aimed to evaluate the impact of clinicopathological factors on overall survival in the patients who under-
went curative-intent gastrectomy due to gastric adenocarcinoma.

Methods: The medical records of 644 patients who underwent gastrectomy between January 2007 and January 2017 in our clinic
were retrospectively reviewed. Among these patients, 359 patients were included in this study. The impact of several prognostic
factors on survival was investigated.

Results: The mean age was 59.2+11.6 (29-83). Male/female ratio was 2.12. The median follow-up time was 19 months (CI=10.1-
31.1). Median overall survival was 23+2.3 months (Cl=18.3-27.6). Splenectomy, R1 (microscopically incomplete) resection, and
advanced stage were independent risk factors for poor prognosis.

Conclusion: R1 resection, splenectomy, and advanced TNM stage were associated with poor prognosis in gastric cancer. Splenec-
tomy should be avoided in the absence of direct invasion of the tumour or metastasis of lymph nodes on splenic hilum to prevent
postoperative infectious complication-related mortality.
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Ithough the incidence has decreased over the last 30

years, gastric cancer (GQ) is still the fifth most common
cancer and the third most common cause of cancer-re-
lated deaths in the world." Five-year overall survival (OS)
rate is approximately 90-100% in the cases diagnosed at
an early stage, whereas this rate decreases to 15-25% at
an advanced stage. Japan and East Asia (18-25/100.000)

have a higher incidence of GC compared to Europe and
North America (8-10/100.000). In the United States (US),
the incidence is gradually decreasing, and it is considered
as 15" most common cancer. It was estimated that 27.600
patients would be diagnosed with GC in the US in 2020.
Five-year OS rate was estimated to be around 32%, so it
was predicted that 11.010 US citizens would die due to
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GC in 2020.%" In Turkey, it is the fifth most common cancer
with an incidence of 14.3 per 100.000 among all cancers in
men, while it is the sixth most common with an incidence
of 6.5 per 100,000 in women.” In 2015, the mortality rate
of the GC in Turkey was 5.5 per 100.000 in men and 2.9 per
100.000 in women."!

The curative treatment of the GC can be achieved by sur-
gery. However, the extent of the lymph node dissection,
the extent of gastric resection and resection of the adja-
cent organs, and their effects on complications and OS are
still controversial.®

Factors affecting the prognosis of GC were investigated in
the literature and the effects of different prognostic factors
on OS were reported. In this study, we aimed to evaluate
the effectsof clinicopathological factors on OS in the pa-
tients who underwent curative-intent gastrectomy due to
gastric adenocarcinoma.

Methods

The files of a consecutive series of 644 patients who un-
derwent gastrectomy between January 2007 and January
2017 were analyzed retrospectively. Eligibility criteria in-
cluded histologically confirmed primary gastric adenocar-
cinoma and absence of distant metastasis. The exclusion
criteria were as follows: 1) emergent surgery; 2) palliative
surgery; 3) perioperative mortality; 4) incomplete patient
records or follow-up.

Among these patients, 359 (55.7%) patients enrolled in this
study. Preoperative gastroscopy and contrast-enhanced tho-
racoabdominal computed tomography (CT) were performed
for all patients in this study. After the positron emission to-
mography-CT (PET-CT) unit was founded in our institute in
December 2014, patients were evaluated with preoperative
PET-CT (CTI, Knoxville, TN, USA) to decide the requirement
of neoadjuvant chemotherapy. Locally advanced tumours
(clinically =Stage IIA) were decided according to CT and/or
PET-CT reports, and those patients were referred to the med-
ical oncology department for neoadjuvant chemotherapy.
Patients who accepted receiving chemotherapy underwent
surgery after completion of neoadjuvant therapy. Patients
who denied or left neoadjuvant therapy underwent surgical
intervention directly. All patients underwent open surgery.
The standard surgical procedure was gastrectomy, including
lymph node dissection. The surgical procedure was select-
ed according to the location and diameter of the tumour. To
obtain negative surgical margins, resection of adjacent or-
gans was added to the main procedure, if necessary. Cases
that underwent histopathologically confirmed RO (no cancer
cells microscopically at the tumour site) or R1 (microscopi-
cally residual cancer cells at the resection margin) were ac-
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cepted as a curative-intent gastrectomy.

All patients had follow-up at 6-month intervals after sur-
gery until death or November 2017. The survival status
of the patients was determined based on the data of the
General Directorate of Population and Citizenship Affairs in
November 2017.

OS of the patients was investigated according to prognos-
tic parameters, including age, gender, blood group, pres-
ence of chronic diseases (Diabetes Mellitus/Hypertension/
Chronic Obstructive Pulmonary Disease (COPD)/Conges-
tive Heart Failure (CHF)/Coronary Artery Disease (CAD),
smoking, asymptomatic hepatitis B carriage, preoperative
hemoglobin value, type of gastrectomy, splenectomy sta-
tus, resection margins, tumour location, tumour diameter,
lymphovascular invasion, perineural invasion, Lauren clas-
sification (Mixt type was included in diffuse type),” differ-
entiation degree, depth of tumour invasion (T stage), num-
ber of metastatic lymph nodes (N stage), Tumour/Node/
Metastasis stage (TNM stage) and neoadjuvant chemother-
apy. The stage was determined according to the 7" TNM
staging system of the American Joint Committee on Can-
cer (AJCC)/Union of International Cancer Control (UICC).®

Written informed consent was obtained from the patient/
relatives of patients whom participated in this study. Ethics
committee approval was received for this study from the
Ethics Committee of Izmir Katip Celebi University (Date
01.11.2017, decision number 249).

Statistical Analysis

All statistical analyses were performed using Statistical
Package for Social Sciences version 20.0 (IBM Corp.; Ar-
monk, NY, USA). The meanzstandard deviation and per-
centage and frequency values were used for the variables.
The homogeneity of variances, which is a prerequisite for
parametric tests, was checked by the Levene test. The as-
sumption of normality was evaluated with the Shapiro-Wilk
test. When the differences between the two groups were
evaluated, Student's t-test was used if the parametric test
met the prerequisites; otherwise Mann Whitney-U test was.

Survival analysis was investigated by the Kaplan-Mei-
er method. The comparison of OS between categories of
variables was evaluated by the Log Rank Mantel-Cox test.
Binary Logistic Regression analysis was used to determine
the correlation between independent variables and the de-
pendent variable (Survival Status). The correlation between
categorical variables was analyzed by Fisher’s Exact test
and Chi-Square test. When the expected frequencies was
less than 20%, the Monte Carlo simulation method was ap-
plied for the inclusion of these frequencies in the analysis.
P<0.05 was considered to be statistically significant.
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Results

Clinicopathological Outcomes of the Patients

In this study, 359 patients enrolled. The mean age was
59.2+11.6 years (range, 29-83 years), and the median age
was 60 years. The male to female ratio was 2.12. The me-
dian follow-up time was 19 months (CI=10.1-31.1). During
the follow-up period, 129 (35.9%) cases were alive; howev-
er, 230 (64.1%) patients were dead. Median OS was 23+2.3
(CI=18.3-27.6) months.

Neoadjuvant chemotherapy was planned only for 86
(23.9%) patients but was administered adequately only for
23 (6.4%) patients, most of whom had applied after Decem-
ber 2014. Most of the patients (n=63) who were referred to
the medical oncology department denied chemotherapy
directly or after the adverse effects of the first session.

Splenectomy was applied for 47 (13.1%) patients. Direct
involvement of the spleen was the reason for splenecto-
my in 43 (12%) patients, while four (1.1%) patients under-
went splenectomy by accidental injury. Location of gastric
tumours was the lower third of stomach in two patients,
upper third in 21 patients, middle third in 20 patients and
two-thirds of the stomach or more in four patients who
underwent splenectomy. All patients in the splenectomy
group underwent total gastrectomy. Forty (85.1%) out
of 47 patients who underwent splenectomy died, while
190 (60.9%) out of 312 patients in the spleen-preserving
group died during the follow-up period. In the splenecto-
my group, eight (20%) out of 40 patients died due to post-
operative infectious complications, including pneumonia
and deep surgical site infections, while 12 (6.3%) out of
190 patients died in the spleen-preserving group due to
infectious complications. The difference between groups
was statistically significant (p=0.011). Other adjacent organ
resections were performed in eight patients, including the
distal pancreas in four, transverse colon in two, the abdom-
inal wall in one and small intestine in one.

In histopathological examination, mean tumour diameter
was 5.1+3.2 cm (range, 0.1-16 cm). The mean number of
removed lymph nodes was 20.4+10.6 (range, 1-60), and,
metastatic lymph nodes was 6.5+8.4 (range, 0-60). The de-
scriptive characteristics of this study are detailed in Table 1.

Univariate Survival Analysis of the Patients

The univariate analysis showed that age, blood group, CAD,
smoking, type of gastrectomy, splenectomy, resection mar-
gins, location of tumour, tumour diameter, lymphovascular
invasion, perineural invasion, Lauren classification, differ-
entiation degree, T stage, N stage, and TNM stage were all
significant predictors of OS (all p<0.05) (Table 1).

There was no statistically significant correlation between
gender, diabetes mellitus, hypertension, COPD, CHF, hep-
atitis B carriage, preoperative hemoglobin, neoadjuvant
chemotherapy and OS (all p>0.05).

There was no correlation between TNM stages and status
of splenectomy in the study group (p=0.053) (Table 2).

Multivariate Logistic Regression Analysis of Inde-
pendent Risk Factors

Logistic regression analysis using backward elimination
method was applied for all prognostic factors considered
at univariate analysis. In multivariate analysis, splenectomy
(Fig.1), R1 resection (Fig. 2), and advanced TNM stage (Fig.
3) were independent risk factors (all p<0.05, Table 3).

Discussion

Radical gastrectomy is still the most effective treatment for
GC. The median OS is 24 months in patients who under-
went radical gastrectomy and the 5-year OS ratio was ap-
proximately 20-30%. In patients who underwent palliative
surgery or did not receive treatment, the median OS was
reported as 8 and 5.4 months, respectively.”! Similarly, the
median OS was 23 months in our study.

GCis mostly seen in older ages. As the average life expec-
tancy increases, it is thought that the incidence of GC in
advanced ages will increase compared to the younger
ages.'@ In two different studies, including 2643 and 1464
patients, the rate of patients over 60 years of age was re-
ported to be 49.6% and 47.6%, respectively.'"'2 The me-
dian age was 58.1'>"3 Similar to the literature, in our series,
mean age at the time of diagnosis was 59.2+11.6 (range,
29-83), and the median age was 60 years, and 48.2% of
the patients were over 60 years of age. OS in patients over
60 years old has found significantly lower than in patients
60 years old and younger.'""*! In addition, age has been
shown to be an independent risk factor for poor progno-
sis.l" ¥ |n this study, the median OS in patients over 60
years old was found significantly lower (p=0.005). In mul-
tivariate analysis, we determined that age was not an in-
dependent risk factor (p>0.05). This might be due to our
dividing the patients into three groups (45 and 60-year
thresholds) instead of two groups (60-year threshold) as
many authors applied.

Males are twice more often affected than females. In the re-
cent large series, the male/female ratio has been reported
in the range of 1.7-2.3."" Many authors'?' reported that
gender was not a prognostic factor. Some authors!"" found
that female gender was a good prognostic factor, while
others!"™ declared it as a poor prognostic factor, especially
in advanced tumours. In the present study, male/female ra-
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Table 1. Univariate analysis of overall survival according to demographic and clinicopathologic factors

No. of Patients Median overall 95% CI p
(n=359) (%) survival (months)

Age (years)
<45 48 (13.4) 37 28.1-45.8 0.005
46-60 138 (38.4) 26 19.8-32.1
>61 173 (48.2) 18 15.1-20.8

Gender
Female 115(32) 24 17.6-30.3 0.773
Male 244 (68) 20 13.0-26.9

Blood group
A 160 (44.6) 18 15.1-20.8 0.01
Others 199 (55.4) 32 23.7-40.2

Diabetes mellitus
Yes 47 (13.1) 18 14.0-21.9 0.07
No 312 (86.9) 24 17.4-30.5

Hypertension
Yes 74 (20.6) 20 13.1-26.8 0.099
No 285 (79.4) 24 16.2-31.7

COoPD
Yes 38(10.6) 15 4.8-25.1 0.123
No 321(89.4) 24 18.7-29.2

CHF
Yes 12(3.3) 17 13.6-20.3 0.297
No 347 (96.7) 23 17.9-28.0

CAD
Yes 39(10.9) 16 8.7-23.2 0.022
No 320(89.1) 24 17.4-30.5

Smoking
Yes 151 (42.1) 17 15.0-18.9 <0.001
No 208 (57.9) 33 25.3-40.6

Hepatitis B Carriage
Yes 12 (3.3) 14 10.6-17.3 0.208
No 347 (96.7) 24 18.7-29.2

Preoperative Hemoglobin
<120 g/L 160 (44.6) 20 14.1-25.8 0.38
>120g/L 199 (55.4) 25 18.3-31.6

Type of Gastrectomy
Subtotal 177 (49.3) 37 26.6-47.3 <0.001
Total 182 (50.7) 18 15.9-20.0

Splenectomy
Yes 47 (13.1) 16 11.9-20.0 0.002
No 312(86.9) 28 21.1-34.8

Resection Margins
RO 261 (72.7) 37 30.1-43.8 <0.001
R1 98 (27.3) 12 9.9-14.0

Location of tumour
Upper third 95 (26.5) 18 14.5-21.4 <0.001
Middle third 88 (24.5) 19 13.7-24.2
Lower third 163 (45.4) 40 22.3-57.6
Two-third or more 13 (3.6) 8 6.8-9.1

Tumour diameter
<5cm 223 (62.1) 27 19.3-34.6 0.047
>5cm 136 (37.9) 18 14.4-21.5

Lymphovascular invasion
Yes 200 (55.7) 16 13.8-18.1 <0.001

No 159 (44.3) 44 26.3-61.6
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Table 1. CONT.
No. of Patients Median overall 95% CI P
(n=359) (%) survival (months)
Perineural invasion
Yes 189 (52.6) 17 15.1-18.8 <0.001
No 170 (47.4) 41 27.0-54.9
Lauren classification
Diffuse 196 (54.6) 20 16.3-23.6 0.009
Intestinal 163 (45.4) 32 21.7-42.2
Differentiation degree
Well differentiated 32(8.9) Reference 0.006
Moderately differentiated 131 (36.5) 29 18.7-39.2
Poorly differentiated/Undifferentiated 196 (54.6) 20 16.3-23.6
T Stage
Tla 23 (6.4) <0.001
T1b 33(9.2) 61
T2 27 (7.5)
T3 55(15.3) 30 18.3-41.6
T4a 204 (56.8) 17 14.9-19.0
T4b 17 (4.7) 10 6.6-13.3
N Stage
NO 93 (25.9) <0.001
N1 66 (18.4) 41 25.5-56.4
N2 78 (21.7) 20 15.5-24.4
N3a 77 (21.4) 14 11.8-16.1
N3b 45(12.5) 13 10.0-15.9
TNM Stage
Stage 1A 38(10.6) <0.001
Stage 1B 21(5.8) 61 33.4-88.5
Stage 2A 34(9.5) 36 4.4-67.5
Stage 2B 47 (13.1) 34 13.3-54.6
Stage 3A 41(11.4) 20 6.7-33.2
Stage 3B 65 (18.1) 22 13.4-30.5
Stage 3C 113 (31.5) 13 10.9-15.0
Neoadjuvant Chemotherapy
Yes 23 (6.4) 23 18.3-27.6 0.146
No 336 (93.6) 21 16.3-25.6

COPD: Chronic obstructive pulmonary disease; CHF: Congestive heart failure; CAD: Coronary artery disease.

Table 2. Splenectomy status of the patients according to TNM stages

Splenectomy p
Yes, n (%) No, n (%)
TNM Stage
Stage 1A 2(5.3) 36 (94.7) 0.053
Stage 1B 1(4.8) 20(95.2)
Stage 2A 2(5.9) 32(94.1)
Stage 2B 6(12.8) 41 (87.2)
Stage 3A 6(14.6) 35(85.4)
Stage 3B 6(9.2) 59(90.8)
Stage 3C 24 (21.2) 89 (78.8)
Total 47 (13.1) 312(86.9)

tio was 2.12 and, we did not find a significant relationship
between OS and gender.

In a study investigating the effects of blood group on
prognosis, blood group A was a poor prognostic factor.®
Median OS in patients with blood group A was 18 months
and blood group A was associated with reduced OS in our
study (p=0.01).

There is a limited number of studies about the effects of co-
morbid diseases on OS in GC patients. In a study involving
patients under 65 years of age, no correlation was found be-
tween OS and chronic diseases, including diabetes mellitus,
hypertension, COPD and CAD."” In another study published
in 2014, the rates of diabetes mellitus and hypertension were
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Figure 1. Survival curves of the patients according to splenectomy
(p=0.002; Kaplan-Meier method).

Figure 2. Survival curves of the patients according to resection mar-
gins (p<0.001; Kaplan-Meier method).

18% and 56%, respectively, and only CAD had been reported
as a poor prognostic factor.'® In the present study, CAD was
a poor prognostic factor in univariate analysis (p=0.022).

The carcinogenic effect of smoking was clearly demonstrat-
ed. Smoking has been considered to be a poor prognostic
factor for GC patients.">2% Smoking has also been shown to
be an independent risk factor." In contrast, in a study in
China, it was reported that smoking did not impact OS.2"
The rate of cigarette smokers was 42.1%. There was a signif-
icant difference in OS between smokers and non-smokers
in univariate analysis (p<0.001).

Figure 3. Survival curves of the patients according to the TNM stage
(p<0.001; Kaplan-Meier method).

A limited number of articles investigated the effects of
hepatitis B carriage on OS in GC. The incidence of hepa-
titis B carriage was reported 1.4%, and the effects on OS
has not been shown before.'”? In this study, the rate of pa-
tients with hepatitis B was 3.3% (n=12). Similarly, we did
not find a significant relationship between OS and hepa-
titis B carriage.

Although preoperative anemia had been reported to re-
duce median OS, it was not considered to be an indepen-
dent risk factor.2'?? |n this study, no significant correlation
was obtained between OS and preoperative hemoglobin.
This may be explained by our exclusion criterion of severe-

Table 3. Multivariate analysis of parameters predicting overall survival

B S.E. p Hazard 95% Cl
ratio
Splenectomy
Yes 0.799 0.483 0.006 2223 0.863-5.726
No - - - 1.00
Resection
Margins
RO - - - 1.00 -
R1 1.261 0405 0.002 3.529 1.595-7.805
TNM stage <0.001
TNM stage 1A - - - 1.00
TNMstage 1B 1.167 0.615 0.058 3.213 0.962-10.732
TNMstage2A 1471 0.545 0.007 4.353 1.496-12.666
TNMstage2B 1.222 0.519 0.019 3395 1.227-9.389
TNMstage3A 1.856 0.537 0.001 6.401 2.235-18.328
TNMstage3B  2.227 0.520 <0.001 9.752 3.519-27.025
TNMstage3C  2.845 0.526 <0.001 17.207 6.137-48.247
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ly anemic patients who underwent urgent surgery due to
tumour bleeding and were predicted a high mortality rate.

Gastrectomy type and resection width are determined
according to tumour location and tumour size. While to-
tal gastrectomy is more preferred in proximal or large-
sized tumours, subtotal gastrectomy can be performed
in distal and small-sized tumours. Proximal gastrectomy
is another option in proximal tumours. As a result of wide-
spread minimally invasive surgery and an increase in sur-
gical options, the rate of total gastrectomy was reported
in the range of 9-30% in some series.l'">%! Rate of total
gastrectomy was 50.7% in our patient group, which was
higher compared to literature. This higher rate might be
due to our patients were predominantly in an advanced
stage and had large-sized tumours. The type of gastrecto-
my (total/subtotal) had been reported to impact OS24
and it was shown to be an independent risk factor by
some authors.”® By contrast, Tang et al.?! declared no ef-
fect on prognosis in patients with mucinous carcinoma. In
our study, total gastrectomy was associated with reduced
OS of the patients in univariate analysis; however, this re-
lation was not proven by multivariate analysis (p<0.001,
p>0.05, respectively).

The splenectomy requirement during gastrectomy is
controversial. Although it is thought to be useful in the
dissection of more lymph nodes and to provide nega-
tive surgical margins, especially in tumours invading the
greater curvature, splenectomy has been shown to in-
crease perioperative bleeding and morbidity.? In the ab-
sence of tumour invasion or prominent metastatic lymph
node, it was recommended to avoid splenectomy.?”? No
correlation was reported between splenectomy and OS
of patients before 2017.12627. On the other hand, Jeong
et al.® advocated that splenectomy was associated with
poor prognosis and an independent risk factor in patients
who underwent total gastrectomy due to stage Ill proxi-
mal GC. In the present study, splenectomy was performed
in 47 patients (13.1%). In the univariate analysis, splenec-
tomy was associated with reduced OS (16 months and
28 months, respectively) (p=0.002). Also, splenectomy
was an independent risk factor in multivariate analysis
(p=0.006). A recent systematic review and meta-analysis
reported that splenectomy was associated with increased
postoperative infectious complications and overall mor-
bidity.”! Consistent with that meta-analysis, we found a
significantly increased mortality rate due to postopera-
tive infectious complications, such as pneumonia in pa-
tients who underwent splenectomy.

The importance of negative surgical margins in tumour sur-
gery is incontrovertible. RO resection should be achieved for

longer disease-free survival and OS because R1 resection,
where microscopic residual tissue remains, is associated
with local recurrence and hence poor prognosis. There is
no accepted standard approach for the evaluation of the
surgical margin. Institutional traditions or surgeon's prefer-
ences become prominent to determine the margin status.
Surgeons often visually evaluate the resection margins in-
traoperatively to decide whether the resection is adequate
or not. Although current literature suggests routine intraop-
erative frozen section analysis (FSA) for the margins due to
high accuracy, sensitivity, and specificity, a recent study has
advocated that FSA of the surgical margins was not essential
in many gastric adenocarcinoma cases to obtain an RO resec-
tion.B% R1 resection was reported to significantly reduced OS
compared to RO resection and to be an independent risk fac-
tor.231 Similarly, our additional analysis showed that OS in
the R1 resection group was significantly lower than in the RO
resection group (p<0.001). Furthermore, multivariate analy-
sis revealed positive resection margins to be an independent
prognostic factor (p=0.002). Higher rates of positive surgical
margins in our series, compared to studies®3" conducted
in the Far East, might be due to patients’ had advanced tu-
mours and not routinely application of intraoperative FSA
for surgical margins in all patients.

Currently, the most common location for GC is the low-
er third part of the stomach. In recent years, the propor-
tion of proximal tumours increased, especially in Western
countries, suggesting that there may be different reasons
for etiology.®? OS in distal GC was reported to be signifi-
cantly longer compared to proximal GC. OS in middle third
tumours is between proximal and distal tumours. Tumour
location was not considered to be an independent risk fac-
tor for mortality."'2' In our study group, the lower third
of the stomach was the most common location. Similarly,
tumour location was found to impact OS in univariate anal-
ysis; however, this relation was not proven by multivariate
analysis (p<0.001, p>0.05, respectively).

Tumour diameter plays a role in understanding the level of
disease and predicting prognosis in almost all cancers. There
are some studies supporting that larger tumour diameter
shortens OS.'217:242527] |n recent articles, tumour diameter
has been reported to be an independent risk factor.l'17:2>27)
In the present study, it was stated that the increase in diam-
eter had a significant negative effect on OS (p=0.047), con-
sistent with the literature. However, tumour diameter was
found not to be an independent risk factor (p>0.05).

Lymphovascular and perineural invasion are parameters
showing the aggressiveness of the tumour in histopatho-
logical examination. They both have been accepted to
be poor prognostic factors due to a significantly reduced
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0OS.122324271 | jy et al.'"? reported that both parameters were
independent risk factors. Both parameters were positive in
most of the patients, and they were poor prognostic factors
(both, p<0.001), consistent with the previous literature.

Many classification systems have been proposed in the his-
tological classification of GC, but none of them has fully re-
flected the phenotypic and genotypic features of tumours.
The classifications accepted today were suggested by Lau-
ren” and the World Health Organization (WHO).®! The dif-
fuse type of the Lauren classification and poorly-cohesive
type of the WHO classification both have been advocat-
ed to be poor prognostic factors.'>'32*271 On the contrary,
some authors!"'?*?! reported no difference in OS between
the groups. The majority of our patients had diffuse-type
tumours. We found a significant relationship between OS
and Lauren subtypes (p=0.009). When histological grade
was evaluated, prognosis has been declared to be signifi-
cantly better in well-differentiated tumours.'*'73" We de-
termined that the differentiation degree impacts the OS of
the patients (p=0.006). These results were consistent with
the previous studies.

The prognostic significance of the T stage was investigat-
ed and the advanced T stage was associated with poor
prognosis.l'17:242527311 Additionally, it was reported to be
an independent risk factor.'”2>#731 |n our study, the T stage
showed a significant relationship with OS in univariate anal-
ysis; however, it was not found as an independent risk fac-
tor (p<0.001, p>0.05, respectively). N stage depends on the
number of removed metastatic lymph nodes regardless of
the number of dissected lymph nodes. To determine a re-
liable N stage, removal of at least 15 lymph nodes was rec-
ommended.® Advanced N stage is considered to be a poor
prognostic factor.!'17:23-252731 |n addition, N was reported to
be an independent risk factor.l'2>2731 |n our patient group,
an adequate number of lymph nodes (=15 nodes) were re-
moved in 256 (71.3%) patients, and a significant difference
in OS was observed between subgroups of the N stage
(p<0.001). However, multivariate analysis revealed that the
N stage was not an independent risk factor.

The TNM staging system is used to predict prognosis and
determine optimal treatment, as in other malignancies. Its
impact on prognosis is non-controversial. Almost all of the
previous studies reported that OS in the advanced stage
decreased significantly.'"'>?* It remains the most accepted
criterion as an independent risk factor.""'>?*! In our study,
the TNM stage had a significant impact on OS and stood
out as an independent risk factor (both, p<0.001).

Neoadjuvant chemotherapy is considered to be the first-
line treatment for patients with > Stage IB resectable GC.
Multicentric randomized trials demonstrated that neoadju-
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vant chemotherapy improves disease-free and overall sur-
vival in GC.B¥ In the present study, we found no correlation
between neoadjuvant chemotherapy and OS. This result
may be due to an inadequate number of locally advanced
GC patients who underwent neoadjuvant therapy or in-
sufficient radiological evaluation of the patients. On the
other hand, some patients who were a candidate for neo-
adjuvant therapy denied therapy or left incomplete due to
the adverse effects of chemotherapy or their stereotypes.
Before evaluating by PET-CT scan, only CT evaluation was
considered to be insufficient in most cases to evaluate the
presence of locally advanced disease.

This study has several limitations that should be pointed
out. Firstly, this is a retrospective study. Additionally, sur-
gical interventions were performed by multiple surgeons
in a single tertiary institution setting. Also, intraoperative
FSA for surgical margins was not routinely performed for
the whole study group, and this study did not address in-
formation about adjuvant therapies. Finally, the number of
patients and the follow-up period are inadequate to draw
strong conclusions. Multicenter randomized clinical trials
with a larger sample size should be conducted to prevent
statistical prejudices and validate our results.

Conclusion

R1 resection, splenectomy, and advanced TNM stage were
independent risk factors for poor prognosis. All of these
prognostic factors except for splenectomy are considered
to be independent risk factors for decades. Contrary to
the literature, the present study is one of the rare studies
describing the statistically significant negative impact of
splenectomy on OS in a patient group who underwent cu-
rative-intent gastrectomy. We recommend avoiding sple-
nectomy in the absence of direct invasion of the tumour
or metastasis of lymph nodes on splenic hilum due to in-
creased risk of postoperative infectious complication-relat-
ed mortality.

Disclosures

Ethics Committee Approval: Ethics committee approval was
received for this study from Ethics Committee of Izmir Katip
Celebi University (date 01.11.2017, decision number 249).

Peer-review: Externally peer-reviewed.
Conflict of Interest: None declared.

Authorship Contributions: Concept - S.K,, E.O.G., 0.0., M.H,; De-
sign - SKK, 0.0, A.E; Supervision — E.O.G., F.C, M.K.A.; Materials
- F.C, AE. Y.P; Data collection &/or processing - S.K., A.E.,, M.K.A,,
O.N.D.; Analysis and/or interpretation — S.K,, E.0.G., 0.0,, Y.P; Liter-
ature search - S.K.,, M.K.A,, O.N.D.; Writing - S.K., Y.P,, M.H.; Critical
review - F.C,, 0.0., O.N.D., M.H.



Karaisli et al., Prognostic Factors in Gastric Carcinoma / doi: 10.14744/SEMB.2020.14564 31

References

1.

10.

11.

12.

13.

14.

15.

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A.
Global cancer statistics, 2012. CA Cancer J Clin 2015;65:87-108.
IARC. GLOBOCAN 2012: Estimated cancer incidence, mortality
and prevalence worldwide in 2012, 2015. Available at: http://glo-
bocan.iarc.fr/Pages/fact_sheets_cancer.aspx. Accessed Jan 23,
2020.

NCI. SEER Cancer statistics fact sheets: stomach cancer. (2020).
Available at: http://seer.cancer.gov/statfacts/html/stomach.html.
Accessed Aug 29, 2020.

Republic of Turkey Ministry of Health, Health statistics year-
book 2015. Available at: https://dosyasb.saglik.gov.tr/Eklen-
1i/6118,healthstatisticsyearbook2015pdf.pdf?0. Accessed Jan 23,
2020.

Tiirkiye istatistik Kurumu, Oliim nedeni istatistikleri - 2015. Avail-
able at: http://www.tuik.gov.tr/PreTablo.do?alt_id=1083. Ac-
cessed Dec 3,2018.

WHO Classification of tumors of the digestive system. Lyon: IARC;
2010.

Lauren P. The two histological main types of gastric carcinoma:
diffuse and so-called intestinal-type carcinoma. An attempt
at a histo-clinical classification. Acta Pathol Microbiol Scand
1965;64:31-49. [CrossRef]

AJCC Cancer Staging Manual. In: Edge S, Byrd DR, Compton CC,
Fritz AG, Greene F, Trotti A, editors. 7th ed. New York, NY: Springer;
2010.p. 117-26.

Russell MC, Hsu C, Mansfield PF. Primary gastric malignancies. In:
Barry W, Feig MD, Denise C, Ching MD, editors. The MD Anderson
surgical oncology handbook. 5th ed. Philadelphia, PA: Lippincott
Williams & Wilkins; 2012. p. 270-322.

Etoh T, Katai H, Fukagawa T, Sano T, Oda |, Gotoda T, et al. Treat-
ment of early gastric cancer in the elderly patient: results of EMR
and gastrectomy at a national referral center in Japan. Gastroin-
test Endosc 2005;62:868-71. [CrossRef]

Shim JH, Song KY, Kim HH, Han SU, Kim MC, Hyung WJ, et al.
Signet ring cell histology is not an independent predictor of
poor prognosis after curative resection for gastric cancer: a
propensity analysis by the KLASS Group. Medicine (Baltimore)
2014;93:e136. [CrossRef]

Liu X, Cai H, Sheng W, Yu L, Long Z, ShiY, et al. Clinicopathological
characteristics and survival outcomes of primary signet ring cell
carcinoma in the stomach: retrospective analysis of single center
database. PLoS One 2015;10:e0144420. [CrossRef]

Liu K, Wan J, Bei Y, Chen X, Lu M. Prognostic Impact of different
histological types on gastric adenocarcinoma: a surveillance, ep-
idemiology, and end results database analysis. Pathol Oncol Res
2017;23:881-7. [CrossRef]

Ahmad A, Khan H, Cholankeril G, Katz SC, Somasundar P. The im-
pact of age on nodal metastases and survival in gastric cancer. J
Surg Res 2016;202:428-35. [CrossRef]

Kim HW, Kim JH, Lim BJ, Kim H, Kim H, Park JJ, et al. Sex disparity
in gastric cancer: female sex is a poor prognostic factor for ad-
vanced gastric cancer. Ann Surg Oncol 2016;23:4344-51. [CrossRef]

16.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

Xu YQ, Jiang TW, Cui YH, Zhao YL, Qiu LQ. Prognostic value of
ABO blood group in patients with gastric cancer. J Surg Res
2016;201:188-95. [CrossRef]

. Liu S, Feng F, Xu G, Liu Z, Tian Y, Guo M, et al. Clinicopathological

features and prognosis of gastric cancer in young patients. BMC
Cancer 2016;16:478. [CrossRef]

Papenfuss WA, Kukar M, Oxenberg J, Attwood K, Nurkin S, Malho-
tra U, et al. Morbidity and mortality associated with gastrectomy
for gastric cancer. Ann Surg Oncol 2014;21:3008-14. [CrossRef]
Smyth EC, Capanu M, Janjigian YY, Kelsen DK, Coit D, Strong VE, et
al. Tobacco use is associated with increased recurrence and death
from gastric cancer. Ann Surg Oncol 2012;19:2088-94. [CrossRef]
Gong EJ, Ahn JY, Jung HY, Lim H, Choi KS, Lee JH, et al. Risk fac-
tors and clinical outcomes of gastric cancer identified by screen-
ing endoscopy: a case-control study. J Gastroenterol Hepatol
2014;29:301-9. [CrossRef]

. Feng F, TianY, Guo M, Liu S, Xu G, Liu Z, et al. Comparison of clini-

copathological features and prognosis of gastric cancer located
in the lesser and greater curve. Clin Transl Oncol 2017;19:457-
63. [CrossRef]

Huang L, Wei ZJ, Li TJ, Jiang YM, Xu AM. A prospective apprais-
al of preoperative body mass index in D2-resected patients with
non-metastatic gastric carcinoma and Siewert type II/lll adeno-
carcinoma of esophagogastric junction: results from a large-scale
cohort. Oncotarget 2017;8:68165-79. [CrossRef]

Hsu JT, Wang CW, Le PH, Wu RC, Chen TH, Chiang KC, et al. Clinico-
pathological characteristics and outcomes in stage I-lll mucinous
gastric adenocarcinoma: a retrospective study at a single medical
center. World J Surg Oncol 2016;14:123. [CrossRef]

Ueno D, Matsumoto H, Kubota H, Higashida M, Akiyama T, Shio-
tani A, et al. Prognostic factors for gastrectomy in elderly patients
with gastric cancer. World J Surg Oncol 2017;15:59. [CrossRef]

Tang X, Zhang J, Che X, Lan Z, Chen Y, Wang C. The clinicopath-
ological features and long-term survival outcomes of mucinous
gastric carcinoma: a consecutive series of 244 cases from a single
institute. J Gastrointest Surg 2016;20:693-9. [CrossRef]

Sano T, Sasako M, Mizusawa J, Yamamoto S, Katai H, Yoshikawa T,
et al; Stomach Cancer Study Group of the Japan Clinical Oncolo-
gy Group. Randomized controlled trial to evaluate splenectomy
in total gastrectomy for proximal gastric carcinoma. Ann Surg
2017;265:277-83. [CrossRef]

Wang F, Chang YC, Chen TH, Hsu JT, Kuo CJ, Lin CJ, et al. Prognos-
tic significance of splenectomy for patients with gastric adeno-
carcinoma undergoing total gastrectomy: a retrospective cohort
study. Int J Surg 2014;12:557-65. [CrossRef]

Jeong O, Kim HG, Ryu SY, Park YK, Jung MR. Adverse prognostic
impact of splenectomy on survival in gastric carcinoma patients:
Regression and propensity score matching analysis of 1074 pa-
tients. PLoS One 2018;13:e0203820. [CrossRef]

Aiolfi A, Asti E, Siboni S, Bernardi D, Rausa E, Bonitta G, et al. Im-
pact of spleen-preserving total gastrectomy on postoperative
infectious complications and 5-year overall survival: systematic
review and meta-analysis of contemporary randomized clinical
trials. Curr Oncol 2019;26:202-9. [CrossRef]


https://doi.org/10.3322/caac.21262
https://doi.org/10.1111/apm.1965.64.1.31
https://doi.org/10.1016/j.gie.2005.09.012
https://doi.org/10.1097/MD.0000000000000136
https://doi.org/10.1371/journal.pone.0144420
https://doi.org/10.1007/s12253-017-0198-2
https://doi.org/10.1016/j.jss.2016.02.043
https://doi.org/10.1245/s10434-016-5448-0
https://doi.org/10.1016/j.jss.2015.10.039
https://doi.org/10.1186/s12885-016-2489-5
https://doi.org/10.1245/s10434-014-3664-z
https://doi.org/10.1245/s10434-012-2230-9
https://doi.org/10.1111/jgh.12387
https://doi.org/10.1007/s12094-016-1549-2
https://doi.org/10.18632/oncotarget.19251
https://doi.org/10.1186/s12957-016-0886-5
https://doi.org/10.1186/s12957-017-1131-6
https://doi.org/10.1007/s11605-015-3064-0
https://doi.org/10.1097/SLA.0000000000001814
https://doi.org/10.1016/j.ijsu.2014.04.006
https://doi.org/10.1371/journal.pone.0203820
https://doi.org/10.3747/co.26.4391

32

30.

31.

Celli R, Barbieri AL, Colunga M, Sinard J, Gibson JA. Optimal in-
traoperative assessment of gastric margins. Am J Clin Pathol
2018;150:353-63. [CrossRef]

Liu K, Zhang W, Chen X, Chen X, Yang K, Zhang B, et al. Com-
parison on clinicopathological features and prognosis between
esophagogastric junctional adenocarcinoma (Siewert II/1ll Types)
and distal gastric adenocarcinoma: retrospective cohort study,
a single institution, high volume experience in China. Medicine

32.

33.

The Medical Bulletin of Sisli Etfal Hospital

(Baltimore) 2015;94:e1386. [CrossRef]

Devesa SS, Blot WJ, Fraumeni JF Jr. Changing patterns in the inci-
dence of esophageal and gastric carcinoma in the United States.
Cancer 1998;83:2049-53. [CrossRef]

Smyth EC, Verheij M, Allum W, Cunningham D, Cervantes A, Ar-
nold D; ESMO Guidelines Committee. Gastric cancer: ESMO Clin-
ical Practice Guidelines for diagnosis, treatment and follow-up.
Ann Oncol 2016;27:v38-49. [CrossRef]


https://doi.org/10.1093/ajcp/aqy062
https://doi.org/10.1097/MD.0000000000001386
https://doi.org/10.1002/(SICI)1097-0142(19981115)83:10%3C2049::AID-CNCR1%3E3.0.CO;2-2
https://doi.org/10.1093/annonc/mdw350



