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summary

Background and aim: The ideal extent of resection in proximal gastric cancer is still controversial and there is no general
consensus. Therefore, this study was designed to compare the results of proximal gastrectomy versus total gastrectomy in
patients with proximal gastric cancer.

Methods: One hundred forty-six patients who underwent total (n=96) or proximal (n=50) gastrectomy due to proximal
gastric cancer in Firoozgar Hospital, in Tehran, Iran in 2015 and 2021 were enrolled. Patients were classified and evaluated
according to age, sex, duration of hospitalization, 30-day mortality, histological grading and stage, resection margin, lymph
node involvement, and overall survival.

Results: Patients who underwent proximal gastrectomy had a significantly longer survival (P=0.025). There was no statistically
significant difference between the two groups in terms of the number of lymph nodes removed and the status of resected
margin. Cox regression analysis showed that the number of positive lymph nodes, undergoing splenectomy and grade of
invasion were associated with decreased survival (P<0.05).

EDN: FLIYFY Conclusion: The optimal treatment for proximal gastric cancer is not yet known. Although patients with proximal gastric
cancer who underwent proximal gastrectomy had better survival, it might be due to the confounding effect of a grade of
invasion, which needs further investigations in this field.
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DdeKTrBHA NN NPOKCMMAaNbHAA pe3eKkLmsa KenyaKa nyyiue,
yeMm TOTasIbHAA raCTPIKTOMUKA NPU pake NPOKCMMANbHOIo OTAesNa XenyaKa?

CpaBHI/ITeJ'I bHO-aHAJINTNYeECKOEe NccnegoBaHne

barxari Bapxu M., Kawannzape A, Cabypwm C, Axmaan C., Mopaaun M., KawaHuzage M., MagaHkaH A.
VpaHcKkunin yHMBepcuTeT MeanUMHCKIX Hayk (TerepaH, VipaH)

[Ons untuposanusa: barxai Bapxn M., Kawarnzage A., Cabypu C., Axmaan C., Mopaan M., KawaHuzage M., MagaHkaH A. SddekTrBHa 11 NPoKCK-
MafibHas pe3eKkuya xenyaka nydlle, yem ToTafbHas racTpIKTOMUA NPY pake NPOKCUMANnbHOro oTaena xenyaka? CpagHUTeNbHO-aHanMTYeckoe
MCCNefoBaHVe. JKCNeprMeHTanbHasA 1 KIMHWUecKas racTpoaHTeponora. 2023;215(11): 40-46. DOI: 10.31146/1682-8658-ecg-219-11-40-46
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Pesome

Llenb: VineanbHbii obbem pe3ekuum npu pake NPoKCKManbHOro otaena Xenyaka Ao CMxX nop 0CTaeTcA CNOPHbIM 1 HE MeeT
O6LI.|,€FO cornacva. Takmnm o6pa30M, 3TO nccnefoBanHne 6bino paspa60TaHo ONnA CPaBHEHWA pe3ynbraTtoB I'IDOKCI/IMaJ'IbHOVI
racTpaKTOMUN 1 TOTanbHOM raCTPaKTOMUN Y NMalMEHTOB C MNPOKCMAalbHbIM PaKOM XefyKa.

MeTogpb!: B viccnefosavie Obinv BKOUEHBI CTO COPOK LWECTb NALMEHTOB, NEPeHeCLUMX TOTasbHY'0 (N=96) U NPOKCUManbHyo
(n=50) racTp3KTOMVI0 N0 MOBOAY NPOKCVIMAbHOTO PaKka eny/aka B bonbHuLe Oupy3rap B Terepane, Vipa, 8 2015 1 2021 rogax.
MauneHTbl ObIAM KNACCUPUUMPOBAHDI 1 OLiEHEHbI B COOTBETCTBIN C BO3PACTOM, NOSIOM, MPOAOKUTENBHOCTBI0 FOCAUTANM3ALNN,
30-AHEBHOM CMEPTHOCTbIO, TUCTONOMMYECKOW KnacchduKaumein v CTagmneis, Kpaem pesekLmm, NopaxeHuem aMMdaTnieckux
Y3710B 11 0BLLIEN BbIKBAEMOCTbIO.

Pe3ynbraTbl. [aLmeHTbl, nepeHectne NPOKCUMAabHYI0 raCTPIKTOMMIO, UMEN 3HAYNTEIbHO GOMEe ANNTENbHYIO BbIKIBAEMOCTH
(P=0,025). CTaTUCTNYECKM 3HAUMMON Pa3HULIBI MEX Y ABYMS FPYNMaMi MO KOMMYECTBY YAaneHHbIX IMMGaTiecknx y3nos
11 COCTOSHIII0 PE3ELIMPOBAHHOIO Kpas He Obi10. PerpeccoHHbI aHanna Kokca nokasar, YTo KOfYeCTBO NOOKUTEbHbIX JIM-
DaTUUECKIX Y3108, MOABEPTLLVXCA CMAEHIKTOMIW, 1 CTENEHb UHBA3WM ObIIK CBA3AHbI CO CHIKEHUEM BbiXUBaeMoCTH (P<0,05).
3akntoueHne: ONTManbHOe NeyYeHre paka NPOKCUMANbHOMO OTAENA Xeny/aKa Noka He M3BEeCTHO. XOTsA NaLUEeHTbI C MPOKCK-
MaJTbHbIM PAKOM KENyKa, NepeHectiine NPOKCUMANbHYIO FraCTPIKTOMIKD, UMENI TyULLIYIO BbIKIBAEMOCTb, 3TO MOXET ObiTh
CBA3aHO C MeLLaIoWMM dOHEKTOM CTerneHr MHBa3Ni, UTo TpebyeT AanbHelWnX CCeAoBaHNi B 3TOM 06nacTu.

KnioueBble cnosa: paK kenynka, raCtpaKToOMNA, BbIXINBaeMOCTb

KoHdnMKT nHTepecoB. ABTOPbI 3aABNAIOT 00 OTCYTCTBUM KOHGNVKTA VHTEPECOB.

Introduction

Gastric cancer (GC) is one of the most life threatening
malignancies with a high mortality rate worldwide.
According to the statistics, it is the fifth most common
cancer which can affect a wide range of age groups.
There are quite number of risk factors, such as
smoking, infection with H-pylori and an unhealthy
diet consisting of high salt intake and low fruits and
vegetables [1-3].

Proximal gastric cancers and cancers of gastro-
esophageal junction can be classified into three

types; type L, consisting of distal oesophagus, type II,
involving cardia and type III which involves the main
stomach, distal to the cardia [4]. Based on histological
classification, adenocarcinoma is the most common
type [5]. In our country, Iran, GC is responsible
for the most cancer related mortality, especially in
men; nevertheless, there is no screening program
for its early detection. Therefore, the principal
option in treatment of these cancers is surgical
resection [6].
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Treatment of gastric cancer is based on gastrectomy
following neoadjuvant chemotherapy. Since the
outcome is poor, patient-centred treatments based on
gene therapy might be a promising therapeutic option
in near future of GC management [7]. Although total
gastrectomy is a conventional treatment of choice for
proximal gastric cancers, it can evolve significant
morbidity and mortality. Partial gastric resection
has been developed to remove some drawbacks
according to physiologic and anatomic reasoning.
On the other hand, disadvantages of partial gastric
resection by proximal gastrectomy can be a violation
of oncologic principles and developing gastro-
esophageal reflux [8].

Patients and Method

In this cohort study, 146 patients with gastric cancer who
had undergone gastrectomy, either total or proximal, in
Firoozgar hospital, in Tehran, Iran from March 2015 to
December 2020 entered the study. Patients were followed
up till the time of study (2021). Exclusion criteria were
as follows: Siewert-Stein type I adenocarcinoma,
gastric remnant adenocarcinoma, anastomotic site
recurrent carcinoma, gastrointestinal stromal tumours,
neuroendocrine tumours, lymphomas, antro-pyloric

Data analysis

Results were expressed as mean and standard
deviation (mean+SD) for quantitative variables and as
apercentage for stratified qualitative ones. Independent
t test and Mann-Whitney test were used to compare
the variables between proximal and total gastrectomy
groups. Chi square test was used to compare qualitative

Ethical issues

An informed consent was obtained from live
participants or their legal guardians if died. The study
protocol was approved by the ethics committee of Iran

Results

Fifty (34.25%) of 146 patients had undergone proximal
gastrectomy (group A) and the remaining 97 (65.75%)
patient’s total gastrectomy (group B). The mean age
in group A and B were 65.06+10.9 and 61.4+11 years,
respectively. There was no significant difference
between the two groups in terms of age (P-value=0.057).
Moreover, the two groups were not significantly
different in terms of gender (P-value=0.720). According
to inclusion and exclusion criteria, all patients had
adenocarcinoma. Data regarding post-op permanent
pathology, marginal, the number of removed lymph
node and etc. were summarized in Tables 1 to 4.
Duration of surgery in Groups A and B were
3.52+0.38 and 4.33+1.33 hours, correspondingly. There
was a significant difference between the two groups
regarding the operation time (P-value<0.001). Days
of hospitalization were 6.76+1.84 and 7.37+1.27 days

experimental & clinical gastroenterology | Ne219 (11) 2023

Proximal gastric cancer is currently treated with
total or proximal gastrectomy; the choice of each is
based on the size and the stage of tumour, the amount of
remaining stomach volume and also the surgeon’s skills.
Proponents of total gastrectomy believe that complete
resection along with radical lymphadenectomy can lead
to better therapeutic effects with free distal margins,
while opponents suggest that the remaining gastric
tissue in proximal gastrectomy can be beneficial [9, 10].

Finally, the ideal extent of resection in proximal
gastric cancer is still controversial and there is no
general consensus. Therefore, the aim of this study was
to compare early results of upper third gastric cancer
treatment with either total or proximal gastrectomy.

lesions, synchronous primary, combined operation,
liver failure and recent myocardial infarction within
the previous 6 months.

The evaluated variables were age, sex, duration
of hospitalization, 30-days mortality, histological
type and stage, resection margin, lymph nodes,
grade of invasion (T) and survival by reviewing the
clinical records. In case of any doubt or missing data,
a telephone call was made to compete data.

variables. Kaplan-Meier plot was used to compare
survival between the groups and Cox regression
analysis was run to predict survival. P value below
0.05 was considered as statistically significant. SPSS
software version 21 (SPSS Inc. Chicago, II, The USA)
was used for data analysis.

University of Medical Sciences (registration number
IR.IUMS.FMD.REC.1398.522). The study steps were
performed according to Helsinki declaration.

in groups A and B (P-value=0.020) (Table 5). Two
patients in each group died within 30 days after the
operation (P-value=0.494) (Table 6). In addition,
higher grades of invasion were reported in group B
patients (P=0.008).

Patients were followed up for an average of
21.43+15 months. It was found that the median and mean
survival of patients using Kaplan-Meyer in group A
were 40 and 40.75+4.12 months, while in group B, they
were 24 and 32.16+2.83 months, respectively (Figure 1).

In addition, patients undergoing proximal
gastrectomy had a significantly longer survival
(P-value=0.025) using log-rank method. Furthermore,
number of positive lymph nodes, undergoing
splenectomy and grade of invasion were associated
with decreased survival by Cox regression method
(P<0.05) (Table 7).
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Table 1.
Gastric cancer
pathology types

Table 2.
Marginal
involvement

in tissue samples

Table 3.

Number of removed
lymph nodes during
the operation

Table 4.
Concomitant
splenectomy during
gastrectomy

Table 5.
Comparison

of surgery duration
and days of
hospitalization

in both groups

Table 6.

Grade of invasion
between the two
groups (No. and %)

Table 7.

Cox regression
analysis for
prediction

of survival

Pathology - Surgery type
Proximal gastrectomy No. (%) Total gastrectomy No. (%)
Adenocarcinoma (Non-specified) 20 (40) 43 (44.3)
Well-differentiated Adenocarcinoma 7 (14) 17 (17.5)
Moderate-differentiated Adenocarcinoma 15 (30) 15 (15.5)
Poor-differentiated Adenocarcinoma 8 (16) 21 (21.6)
Total 50 (100) 96 (100)
Type of gastrectomy Non-involved margin Involved margin Total
Total gastrectomy 93 (96.9%) 3 (3.1%) 96 (100)
Proximal gastrectomy 49 (98%) 1 (2%) 50 (100)
Total 142 (97.26%) 4 (2.74%) 146 (100)

Type of surgery Number of lymph nodes Number of involved lymph nodes
Total gastrectomy 21.06+7.71 4.25+7.26
Proximal gastrectomy 18.82+7.53 6.69+8.53
P-value 0.095 0.072
Type of surgery Splenectomy Total
Total gastrectomy 15 (15.5) 96 (100)
Proximal gastrectomy 5(10) 50 (100)
Total 20 (13.6) 146 (100)

Type of surgery Duration of surgery (hour) Days of hospitalization (day)
Total gastrectomy 4.33+1.33 7.37+1.27
Proximal gastrectomy 3.52+0.64 6.76+1.84
P-value <0.001* 0.020*
* Significant at 0.05, independent t test.

Type of surgery Response to chemotherapy T T2 T3 T4 Total
Total gastrectomy 21 (21.9) 10 (10.4) 7 (7.3) 50 (52.1) 8 (8.3) 96 (100)
Proximal gastrectomy 14 (28) 4 (8) 19 (38) 11 (22) 2 (4) 50 (100)

Predictor (unit) Hazard ratio (HR) 95% confidence interval P-value
Positive lymph nodes (1 number) 1.051 1.019, 1.084 0.002*
Splenectomy (yes) 2.185 1.166, 4.092 0.015%
Grade of invasion (1 grade) 1.300 1.050, 1.610 0.016*

* Significant at 0.05, backward method. HR >1 indicates reduced survival. For grade of invasion, complete response

to chemotherapy was considered as 0.
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Patient survival chart
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Discussion

According to the latest reports from the Ministry
of Health, gastric adenocarcinoma is the deadliest
cancer in Iran. The maximum prevalence is in the
seventh decade of life in men and older women, as the
prevalence of the disease is increasing by age [11].

Five-year survival rate is 10-30% according to the
studies in European countries, which is similar to the
United States at about 15% to 28%. In recent decades,
the most common site of gastric cancer has shifted
from distal to the proximal part of the stomach [12, 13].
This shift in gastric cancers has prompted incentives
to review the upper gastric cancer protocol for the
extent of resection; total gastrectomy versus proximal
gastrectomy. Gastric reservation by considering
surgical oncologic principals is the most important
goal of proximal gastrectomy [14].

On the other hand, metastasis to the lymph nodes
of the supra and infrapiloric is very rare in cancers
of the proximal stomach, and removing them has
little effect on survival [15]. The number of lymph
nodes removed in proximal gastrectomy (PG) was
less than total gastrectomy (TG), but no significant
difference was observed between the overall survivals
of the two groups [16]. In our study as well, on average
21.06 lymph nodes were removed in group B, in which
4.25 lymph nodes had cancerous involvement. In
group A, on average 18.82 lymph nodes were removed,
in which 6.69 lymph nodes had metastatic invasion,
however, the difference was not statistically significant.
Although, Lymph node dissection in each group was
not significantly associated with survival rate.

A negative margin after tumour resection is
a main principle of gastric cancer surgery. In total
gastrectomy, a safe distal margin is provided. However
in PG, frozen section during operation can confirm
distal free margin [17]. In our study, proximal margin
involvement was observed in 2 and distal margin in
1 patient who underwent TG, while in PG there was one
patient with proximal margin involvement. This low
rate probably indicates the surgeon judgment to convert

20 40 60
Time (month)

PG to TG and considering intraoperative frozen section
to ensure a free distal margin. Moreover, the existence
of positive margin in each group had no significant
relationship with survival rate. In our centre as a high
load cancer surgery hospital, frozen section is almost
always performed during gastrectomy.

Duration of operation and the amount of bleeding
depend on the number of anastomoses and distal peri-
gastric node dissection. According to existing studies,
the duration of operation in the PG group is shorter
than the TG group [18].

Moreover, the duration of hospitalization and
postoperative mortality were the same in both groups, but
the rate of splenectomy was higher in the TG group [17].
The duration of operation in patients who underwent
TG was 4.33 hours and in the PG group was 3.52 hours.
Patients were hospitalized for an average of 7.37 days in
TG group while it was 6.76 days in PG group, which was
significantly less than total gastrectomy patients.

Surgical management of patients with proximal
gastric cancer is still controversial regarding the extent
of resection. The best surgical procedure for gastric
cancer should adhere to the following characteristics;
first, a complete tumour removal, second a safe and
patent jujeno-esophageal anastomosis and third a free
margin and finally a complete regional lymph node
dissection. Based on several studies, total gastrectomy
can provide better outcomes regarding the above
goals, while in some others there were not significant
differences between the two options. Other factors such
as the duration of operation, days of hospitalization,
30-days mortality and 5-years survival rate are also
important. According to different studies, we could
not yet declare whether proximal gastrectomy is more
efficient than total gastrectomy [17, 19-25].

Another important issue in gastric cancer surgery
is quality of life (QOL). It seems that QOL in proximal
gastrectomy is better regarding nutritional status and
digestion compared with total gastrectomy. However,
gastroesophageal reflux is a common complication
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in PG which can be prevented by modified anterior
antireflux procedure. More studies should be performed
on these subjects.

In this study, the number of lymph nodes removed
and the margin involvement were not significantly
different between the two groups, Moreover, the
amount of lymph node dissection and positive
margin involvement were not significantly associated
with survival. Duration of operation and the days of
hospitalization in TG were longer than the PG group,
with statistically significant difference.

Several studies have shown that there is no
significant difference between the two groups in

Conclusion

Patients with proximal gastric cancer had a shorter
hospitalization and surgical duration and alonger survival.
Actually, proximal gastrectomy is not inferior to total
gastrectomy, while future studies should be considered
to focus on patient’s postoperative function and quality
oflife. Both procedures can be suggested as safe methods.

Conflicts of interest and disclosure. The authors
declare that there is no conflict of interest regarding
the publication of this article.
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