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Abstract

Objective: Lymph node involvement is one of the leading prognostic
factors in patients with gastric cancer without distant metastasis, although
disease-related death also occurs in patients without lymph node involvement.
The present study investigates whether gastrectomy type and complication
presence is a prognostic factor in gastric cancer patients without lymph node
involvement.

Material and methods: The data of 262 patients who underwent curative
gastrectomy at our clinic between November 2006 and December 2018 was
reviewed retrospectively.

Results: No lymph node involvement was identified in 33.2% of the
patients who underwent curative gastrectomy, and survival in this group was
better than in the patient group with lymph node involvement (75.9% vs.
32.6%). A comparison of the two groups revealed significant differences in terms
of Borrmann’s classification, Lauren classification, T stage, vascular invasion,
perineural invasion, tumor diameter and total number of lymph nodes. Disease-
related death occurs also in patients without lymph node involvement, with
tumor diameter, T stage, gastrectomy type and the presence of complications all
found to be factors affecting the risk of death.

Conclusion: Patients without lymph node involvement have a better
prognosis, and aside from tumor diameter and T stage, the present study found
gastrectomy type and the presence of complications to be prognostic risk factors.

Key words: negative lymph nodes, prognostic factors, gastric cancer,
overall survival

TACTPOKTOMMUSIHBIH, TYPI )KOHE ACKBIHYJIAPABIH BOJYbI TUM®A TYMUIHIHIH KATBICYBIHChI3 ACKA3AH
KATEPJI ICITTI BAP HAYKACTAPIA BOJIZKAMIbl ®PAKTOPJAP BOJIBIIT TABBIJIABI MA?
0. V3yHn, C. I'oames, A.C. Cenrep, I.b. Odayoray, T. Oubmes, X. Bo3kypt, 3. Iloaat, M. lyman

T"actposnTeponorusIblK Xupyprust 6emimi, Menununa reutbiMaapsl yausepeureti, Kapran Kocyiiory sxorapsl MaMaHIaHIbIPbUIFAH OKY-FBUIBIMHU aypyXaHachl, blctamOyn, Typkus

TYXbIPBIMOAMA

MakcaTtbl: Jlumda TyniHaepiHiH 3aksimaanybl MeTacTa3fapchl3 ackasaH katepni iciri 6ap nauneHTTepaiH xeTekwi 6omkamabl hakTopnapbl-
HbIH Bipi 6onbIn Tabbinagbl, AereHMeH aypyFa barinaHbICTbl eniM nMMda TYMiHIHIH KaTbICybl XXOK nauneHTTepae Ae kesgeceqi. Ockl 3epTTey numda
TYMiHiHIH KaTbICYbIHCbI3 ackasaH kartepni iciri 6ap naumeHTTepae racTpaKToMus Typi MeH ackblHynapablH 6omkamabl daktopnapbel 6onbin Tabbina-

TbIHAbIFbIH 3epTTENAi.

Martepuangap meH agictep: 2006 xbinabiH kapawacel MeH 2018 binablH XeNToKcaH avibl apanbifbiHaa 6i3aiH KNnHMKaga emaik racTpakTo-
MUsi XacaraH 262 naumeHT Typarnbl ManiMeTTep PETPOCNEKTUBTI TYPAE kapacTbipbinabl.

HaTuxenepi: Emaik ractpaktoMmusinaH eTkeH HaykactapablH 33,2%-biHAa numda TyniHAEPiHiH, Tapanybl aHblkTanMagbl, xeHe 6yn TonTarbl
eMip cypy AeHreni numda TyniHAEPiHIH KaTbICybIMEH ayblpaTbiHAAp TOObIHA kKapaFaHaa xakebl (32,6%-Fa kapcbl 75,9%). Eki TONTbl canbICTbIpy Ke3iH-
Ae bopmaHHbIH xikTenyi, JTopeH xikTenyi, T caTbICbl, TaMbIpMbl MHBa3WSA, NEPUHYPanbAbl MHBA3WS, iCiK AnameTpi xaHe numda TYRiHAEPiHIH, >Xannbl
CaHbl TYPFbICbIHAH aVTaprbikTai ablpMallbIbIKTap aHbIKTanapl.

Aypyra 6annaHbICTbl eniM numda TYRiHIHIH KaTbICybIMEH, iCiK AuameTpiMeH, T-caTbiCbIMEH, raCTPOIKTOMUS TYPIMEH XaHe enim KayrniHe acep
eTeTiH hakTopnap peTiHAe KepceTinreH ackblHyrnapMeH ayblpaTtbiH HaykacTapaa Aa kesfaecepi.

KopbITbIHAbI: NMda TYRMiHIHIH KaTbICybl XXOK NauueHTTepAiH 6ormkamaapbl )kakeblpak, XoHe icik aguameTpi MeH T caTbiCbiHaH 6acka, byn 3epT-
Tey racTpaKTOMMS TYpi MeH ackblHynapablH 6onybl kayinTi pakTopnap 6onbin TabbinatbiHAbIFbIH KOPCETTI.

Herisri cesgep: numda TyWiHiHIH 3aKkbiMAanybiHbIK 6onMaybl, 6omkamabl dakTopnap, ackasaH KkaTtepni iciri, Xanmnbl emip cypy
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ABJASAKOTCS JIA TUII TACTPOKTOMMHU U HAJIMYUE OCJIOKHEHUI NPOTHOCTUYECKAMU ®PAKTOPAMHU Y
IHAIIMEHTOB C PAKOM KEJIYIKA BE3 IIOPA’XKEHUS TUM®OY3JI0B?

0. ¥3yH, C. I'mames, A.C. Cenrep, /I.b. Odayoray, T. Oabmes, X. Bo3kypr, J. Iloaar, M. lyman

Ortie1eHne TacTpOIHTEPOIOTHIECKOH XHUPYPruK, YHHBEPCUTET MEINIMHCKHX Hayk, Bricias crieluanmnsupoBaHHas yueOHO-uccaeoBarenbekas donbuuia Kapran Kocyitomy, CramOy,
Typuus

PE3IOME

Llenb: MopaxeHne nuMdoy3noB SBMSETCS OQHUM U3 BEAYLUMX NPOTHOCTUYECKUX hakTOPOB y NaLMEHTOB C pakoM xenyaka 6e3 otaaneHHbIX
MeTacTa3oB, XOTS CMepTb, CBsi3aHHasi C 3aboneBaHuWeM, Takke MPOUCXOAUT y NauMeHToB 6e3 nopaxeHus numdarmyeckux y3nos. HacTosiee
nccregoBaHue paccmaTpyBaer, SBMSETCS N TUM raCTPIKTOMUM U Hanuyme OCNOXHEHWUI MPOrHOCTUYECKUM hakTOPOM Y NaLMEHTOB C PakoM Xenyaka
6e3 nopaxxeHus MMM Oy3noB.

MaTtepumanbl u MeToabl: [JaHHble 0 262 nauuneHTax, KOTopbiM Obina npoBegeHa fevebHasi racTPIKTOMMS B HAaLLEN KIMHUKE B NEPUOA C HOSIOpst
2006 roga no aekabpb 2018 roga, OblnmM paccMOTPEHbI PETPOCTEKTUBHO.

Pe3ynbraThbi: MopaxeHve numdoysnos He BbisiBNeHo y 33,2% nauneHToB, NepeHecLurx fneYebHyro racTpaKTOMMIO, U BbDKMBAEMOCTb B 3TOMN
rpynne Gbina nydle, 4em B rpynne nauyMeHToB ¢ nopaxeHnem numaoy3nos (75.9% vs. 32.6%). CpaBHeHve ABYX rpynn BbISBUIO 3HAYUTENbHbIE
pasnuuus ¢ ToYkM 3peHus knaccudpmkaumm bopmana, knaccudmkaumm no JlopeH, T-ctaguu, COCyaMCTON MHBa3WMW, NepuHEBpanbHOW WHBAa3WUW,
AnameTpa onyxonu 1 obLiero konnyecTsa nuMmdarnyeckmx y3nos. CBa3aHHas ¢ 60Ne3Hb0 CMepPTb BO3HMKAET Takke y naumeHToB 6e3 nopaxeHus
nMMdaTUyeckmx y3nos ¢ AMaMETPOM Onyxonu, T-CTaguu, TUMNOM racTP3KTOMUM W HamMyMeMm OCIOXHEHWI, KOTopble, Kak Oblno yCTaHOBMEHO,

ABNSOTCA hakTopaMu, BIUSIOWMMM Ha PUCK CMEPTH.

3akntoyeHue: lMauneHTbl 6e3 nopaxeHus NMMAOY3NOB MMEKT Ny4yllMin NPOrHO3, U KpoMe Amamerpa onyxonu u T-cTagum, HacTosilee
nccriefoBaHue nokasarno, YTo TUM racTPIKTOMMU M HanNMYMe OCMOXHEHUI SIBNSIKOTCA NPOrHOCTUHECKUMM hakTopamu pucka.
KntoueBble crnoBa: OTCyTCTBME NOPaXEHUs MMM aTUYECKUX y3roB, NPorHocTUYeckne akTopsl, pak xenyaka, obLas BbhXMBaeMOCTb

Introduction

Gastric cancer is one of the most common forms of cancer
worldwide, ranking close to the top among cancer-related deaths.
The optimum approach to treatment in locally-advanced gastric
cancer involves multimodal management, including surgery,
chemotherapy and chemoradiotherapy [1]. Gastrectomy and
D2 lymphadenectomy are widely recognized as the standard
surgical treatment for accurate staging and local disease control
in locally-advanced gastric cancer [1,2]. The presence of lymph
node metastasis is the leading prognostic factor in gastric cancer,
with the absence of lymph node involvement being associated
with improved overall survival. That said, recurrences or distant
metastases occur in a significant proportion of these patients
following curative surgery [3,4]. Although previous studies
have indicated that the depth of tumor invasion is an important
independent prognostic factor in gastric cancers without lymph
node involvement, the other risk factors are still being debated
[4,5]. The present study will evaluate age, gender, Borrmann’s
type, gastrectomy type, tumor localization, tumor diameter,
tumor grade, T stage, total number of lymph nodes, stage,
vascular invasion, perineural invasion and the presence of
complications that may affect survival in lymph node-negative
gastric cancer. In addition, the type of gastrectomy and the
presence of complications will be investigated whether it is a
prognostic factor.

Material and methods

A total of 320 patients who underwent a total or
subtotal gastrectomy and D2 lymph node dissection in the
Gastroenterological Surgery clinic at Kartal Kosuyolu High
Specialty Training and Research Hospital between November
2006 and October 2018 due to a gastric adenocarcinoma were
analyzed retrospectively (Figure 1). The cut-off date for the
survival analysis was December 31, 2018. The D2 dissection
was performed in accordance with the principles of the Japanese
Research Society for the Study of Gastric Cancer (JRSSG) [6].
The Tumor, Node, Metastasis (TNM) classification system
proposed by the American Joint Committee on Cancer (AJCC)
(7th ed, 2010) was used in the present study. The data was
obtained using the follow-up forms uploaded into the database
of our clinic, and pathology results were recorded. Patients
diagnosed with distant organ metastasis at the time of surgery
(8 patients had liver metastasis), patients with a positive
peritoneal cytology (12 patients), patients receiving neoadjuvant
chemoradiotherapy (34 patients) and those who had positive

Figure 1 - Study Design

Gastrectomy for gastric
cancer n=320

Excluded
Neoa djuvant treatment
n=34
Positive peritoneal sytology
n=12
Distant organ metastasis
n=8

Included
n=262

Lymph node-
negative n=87

Lymph
node-positive N=175

surgical margins (4 patients) were excluded from the study, even
if they had undergone a gastric resection. A total of 262 patients
were included in the final analysis. Complications occurring
within 30 days of surgery were recorded as being surgery-related.

Statistical analysis

A Chi-square test, Fisher’s exact test, and Mann-Whitney
U test were used to analyze the differences in the study
variables from the comparison of patients with and without
lymph node involvement. A Kaplan-Meier analysis was used
to identify any difference between lymph node-positive and
lymph node-negative patients in terms of survival, and the risk
factors affecting survival in lymph node-negative patients were
investigated using a Cox regression analysis. SPSS 22 software
was used for the statistical analysis, and the level of statistical
significance was set at an alpha of 0.05.

Results

In this retrospective study, 262 patients underwent
gastrectomy and D2 lymphadenectomy due to gastric cancer, of
which 87 (33.2%) were lymph node negative and 175 (66.8%)
were lymph node-positive. A comparison of the lymph node-
negative and lymph node-positive groups revealed no significant
difference in terms of gender, type of surgery, tumor localization,
age and length of hospital stay. There were significant differences
in terms of Borrmann’s classification, Lauren histology, T stage,
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vascular invasion, perineural invasion, tumor diameter and total
number of lymph nodes. Of the patients without lymph node
involvement, based on Borrmann’s classification, 49.4% had
ulcero-infiltrative lesions, compared to 67.7% in patients with
positive lymph node involvement (p<0.05). Of patients without
lymph node involvement based on the Lauren classification,
23.4% had a diffuse type, compared to 76.6% in patients with
positive lymph nodes (p<0.01). Of the patients without lymph
node involvement based on T stage, 14.9% had mucosal and
10.3% had submucosal lesions, and this rate was 0% in lymph
node-positive patients. In patients with negative lymph nodes,
10.3% had serosal involvement, compared to 50.3% in lymph
node-positive patients (p<0.01). Lymph node involvement was

negative in 81.4% of patients without vascular invasion, and
positive in 84% of patients with vascular invasion (p<0.01).
Lymph node involvement was negative in 60% of patients
without perineural invasion, and positive in 80.6% of patients
with perineural invasion (p<0.01). No complications were
recorded in 86.2% of patients without lymph node involvement,
and this rate was 68.6% in the lymph node-positive patients
(p<0.05). The mean tumor diameter was 4.22+2.90cm in lymph
node-negative patients and 5.86+2.50cm in lymph node-positive
patients (p<0.01). The mean total number of removed lymph
nodes was 23.99+12.04 in lymph node-negative patients, which
was lower than in the lymph node-positive patients (26.58+11.84)
(p<0.05) (Table 1).

Table 1 Comparison of clinicopathological characteristics between lymph node-positive and lymph node negative patients

Lymph Node Lymph Node
Negative n(%) Positive n(%)
.398b
Gender
Male 56 (64.4%) 123 (70.3%)
Female 31 (35.6%) 52 (29.7%)
.013c*
Borrmann’s classification
Polypoid 12 (15.2%) 19 (11.4%)
Ulcerovegetative 26 (32.9%) 35 (21.0%)
Ulceroinfiltrative 39 (49.4%) 113 (67.7%)
Diffuse 2 (2.5%) 0 (0.0%)
.362b
Gastrectomy
Subtotal 48 (55.2%) 86 (49.1%)
Total 39 (44.8%) 89 (50.9%)
.000c**
Depth of invasion
Tla 16 (18.4%) 0 (0.0%)
T1b 9 (10.3%) 0 (0.0%)
T2 17 (19.5%) 10 (5.7%)
T3 36 (41.4%) 77 (44.0%)
T4 9 (10.3%) 88 (50.3%)
.000b**
Vascular invasion
Negative 70 (81.4%) 28 (16.0%)
Positive 16 (18.6%) 147 (84.0%)
.000b**
Perineural invasion
Negative 51 (60.0%) 34 (19.4%)
Positive 34 (40.0%) 141 (80.6%)
.002b**
Complications
No 75 (86.2%) 120 (68.6%)
Yes 12 (13.8%) 55 (31.4%)
Mean+SD Mean+SD
Age 59.75+13.01 61.20+11.11 .373a
Tumor diameter 4.22+2.90 5.86+2.50 .000b**
Number of removed lymph nodes 23.99+12.04 26.58+11.84 .033a*
Length of hospital stay 11.08+6.09 14.10+14.06 .092a

**<0.01 *p<0.05 a: Mann-Whitney U test p value b:Fisher’s Exact test p value c:Chi Square test p value
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Of the 87 patients (75.9%) without lymph node
involvement, 66 survived, whereas 54 out of the 174 patients
(32.6%) with lymph node involvement survived. There was a
significant difference in survival between the study groups, as
shown in Table 2 (p<0.01).

Table 2 Evaluation of survival according to lymph
node status using Kaplan-Meier analysis

Lymph Mean
node status i i 0
u Estimate (.median) + SE 95% CI ! ng)_mnk tost

Node 27.645 (15)+2.530 (22.685 - 32.604)
Negative

d 0.002*
Node 19.865 (13)£2.749 (14.477 -25.253)
Positive
Overall 24.185(14)+4.054 (16.240 - 32.131)

*#p<0.01 CI: Confidence Interval

The mean survival of patients with negative lymph nodes
was higher than that of patients with positive lymph nodes
(27.645 (15)£2.530 months vs.19.865 (13)£2.749 months).
Patient survival according to the lymph node status is presented
in Figure 2.

Figure 2 - Comparison of survival according to the lymph node
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Table 3 Cox regression analysis of the effect of negative
lymph node status on survival

Variables B+SE OR (95% CI) p
Gender 1.343+1.040 3.832 (499-29.416) 0.196
Age -0.055+0.035 0.946(0.884-1.013) 0.113
Borrmann’s 0.742+0.622 2.101-7.105) 0.232
classification

Gastrectomy -3.632+1.441 0.026(0.002-0.446) 0.012*
Location -0.869+.884 0.419(0.074-2.371) 0.325
Tumor diameter 0.338+0.119 1.402(1.110-1.771) 0.005**
Lauren histology -0.474+.296 0.622(0.348-1.112) 0.109
Depth of invasion | 4.20+1.403 66.9(4.28-1046.91) 0.003**
Number of -0.085£0.039 0,919(0.850-0.992) 0.031*
removed lymph

nodes

Vascular invasion | -0.754+1.118 0.471(0.053-4.210) 0.500
Perineural -1.620£0.935 0.198(0.032-1.237) 0.083
invasion

Complications -4.165+1.849 0.0168(0.000-0.582) 0.024*

*p<0.01 *p<0.05 B: regression coefficient, SE: Standard error OR: odds ratio
CI: confidence interval

The factors affecting survival in lymph node-negative
patients were analyzed with a Cox regression analysis (Table
3). The type of surgery, tumor diameter, T stage and presence of
complications were identified as risk factors affecting mortality
(p<0.05). The risk of mortality was 0.26 times lower in patients
undergoing a subtotal gastrectomy than in patients undergoing
a total gastrectomy, and 0.16 times lower in patients with
complications than in those without complications. The risk of
mortality increased with increasing tumor diameter (1.40 fold),
and the risk of mortality decreased with the increasing number
of removed lymph nodes (0.919 fold).

Discussion

Advanced-stage gastric cancer is a systemic rather than
local disease with a poor prognosis [7]. RO resection and lymph
node involvement are the strongest prognostic factors affecting
survival [8,9]. Accordingly, D2 lymph node dissection and the
removal of at least 15 lymph nodes have become the widely
accepted approach, worldwide [10]. Previous studies have
identified advanced age, tumor localization, Lauren subtype,
T invasion, stage, resection margin, tumor diameter, and the
presence of lymphovascular and perineural invasion to be other
prognostic factors in gastric cancer [11-14]. The present study
found significant differences between the two groups in terms
of Borrmann’s tumor type III, Lauren diffuse histology, T3-T4
stage, presence of vascular invasion, presence of perineurial
invasion, large tumor diameter and the total number of removed
lymph nodes.

Lymph node involvement is one of the leading prognostic
factors in gastric cancer, and so survival is greater among patients
without lymph node involvement than in patients with lymph
node involvement. Studies have reported a 5-year survival rate
of 72-92% in patients without lymph node involvement [15,16],
although some patients with gastric cancer without lymph node
involvement still die from the disease [17], which raises the
question of what are the effects of other prognostic factors in
this disease [17]. In the present study, 75.9% of patients without
lymph node involvement survived and 24.1% died.

A wide range of clinicopathological factors affecting
survival in patients with gastric cancer without lymph node
involvement have been presented [17]. These include tumor size,
serosal invasion, lymphovascular invasion, tumor localization,
age, gender, perineural invasion and total number of removed
lymph nodes [18-22]. The present study identified surgery type,
tumor diameter, T stage and presence of complications as the
factors affecting mortality risk. Tumor diameter was found to be
more influential than other risk factors, and different from other
studies, the gastrectomy type and the presence of postoperative
complications were identified as important factors affecting the
risk of mortality. In addition, perineural invasion approached
statistical significance (p=0.08).

The limitations of the present study include its retrospective,
single-center study design, the small number of patients, the
absence of patients without lymph node involvement but who
developed a recurrent disease, and the lack of an analysis of the
factors affecting the development of recurrent disease.

In conclusion, overall survival was better in patients with
gastric cancer without lymph node involvement than in patients
with lymph node involvement. Consistent with literature, tumor
diameter and T stage were identified as the factors affecting
survival, while in contrast to previous studies, gastrectomy type
and a presence of complications were identified as other risk
factors affecting overall survival.
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