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ORIGINAL ARTICLE

Concurrent versus sandwich treatment in adjuvant treatment
in high risk operated gastric cancer: A single center experience
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Summary

Purpose: In this study we compared postoperative early vs
sandwich chemoradiotherapy in operated stage IIA-IIIC gas-
tric cancer patients in terms of effectiveness and outcome.

Methods: The data of 201 gastric cancer patients treated in
the same center between December 2006 and June 2017 were
retrospectively evaluated. One hundred forty nine patients
who were eligible for the study criteria were divided into two
groups according to the postoperative treatment modality.
The first group included 85 patients who were given chemo-
radiotherapy simultaneously (ETG) and the second group
icluded 64 patients who received sandwich (chemotherapy-
chemoradiotherapy-chemotherapy) (STG) treatment. Overall
survival (OS) and disease-free survival (DFS) were evaluated
as primary endpoints.

Results: The median follow-up time for all patient groups
was 26.7 months (1.3 -136.5 months). Adjuvant chemothera-
py and radiotherapy were initiated concurrently in patients
receiving concomitant therapy. Half of the planned chemo-
therapy, then chemoradiotherapy and then the remaining
chemotherapy treatments were given to the sandwich treat-
ment group. A total of 50.4 Gy radiotherapy was given to
the concurrent chemoradiotherapy group and a total of 45
Gy radiotherapy to the group receiving the sandwich treat-

Introduction

Gastric cancer (GC) is the fourth most common
cancer in the world and the second most common
cause of overall cancer-related death [1]. Generally,
patients are diagnosed at a locally advanced stage
and their prognosis is poor. Five-year OS rates are
5-20% [2]. The best survival rates for non-meta-

ment. OS was 30.6 months (23.7-37.5) in all groups, 30.4
months (23.7-35.0) in concurrent therapy (ETG) and 35.6
months (26.3-45) in sandwich therapy (STG) (p=0.73). DFS
was 206.6 months (21.3-32.0) in all groups and 24.5 months
(18.1-31.0) in the group receiving ETG, 32.5 months (22.2-
42.8)in STG. (p=0.46). The most common grade 3 and above
toxicities were; acute upper gastrointestinal toxicity (19.1%
in ETG vs. 9.0% in STG, p=0.01) and hematological toxicity
(31.8% in ETG vs. 13.9% in STG; p=0.002). Early cessation
of treatment was similar in both groups. In multivariate
analysis, female gender (p=0.01), stage III disease, grade 111
disease were seen as negative predictive factors for overall
survival. In DFS multivariate analysis, there was no differ-
ence between the groups in terms of gender, T stage, N stage,
and AJCC stage.

Conclusion: In this study, superiority of sandwich treat-
ment over concurrent treatment was observed in patients
with operated stage IIB-IIIC gastric cancer, but the difference
was not statistically significant. If this study is performed
in larger patient series, the difference of sandwich treatment
may become meaningful.

Key words: gastric cancer, adjuvant treatment, sandwitch
chemoradiotherapy

static GC have been reported in patients who can
undergo curative surgery, yet distant metastases
and/or locoregional recurrence are observed during
the follow-up of 23-38% of patients [3]. For this rea-
son, the need for postoperative adjuvant treatment
emerged. In the Intergroup 0116 (INTO01106) trial,
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which is one of the most important studies in the
literature, adjuvant radiotherapy and simultaneous
FU/FA (fluorouracil and folinic acid) (chemoradio-
therapy-chemotherapy) treatment was applied, yet
17% of patients stopped treatment due to acute tox-
icity [4]. Despite this, chemoradiotherapy (CRT) has
been shown to contribute to both DFS and OS com-
pared surgery (p=0.005) [4]. Although many differ-
ent treatment schemes have been tried to reduce
the side effects of adjuvant therapy in high-risk
patients, it is not yet known which is the most ap-
propriate treatment approach [5]. At the same time,
the optimal timing of chemotherapy (CT) and radio-
therapy (RT) is still controversial. For this reason,
we aimed to evaluate immediate versus sandwich
CRT applications in the adjuvant therapy in terms
of treatment effectiveness and side effects

Methods

Patient population

The records of 201 high-risk operated patients who
were followed-up and treated at our center between De-
cember 2006 and June 2017 were retrospectively evalu-
ated. Patients over 18 years old with pathological stage
ITA-ITIC, ECOG PS 0-1, with no distant metastasis and
who were treated with adjuvant therapy were included
in the evaluation. All patients underwent subtotal or
total gastectomy and lymph node dissection at baseline.
Pathologically, adenocarcinoma was found in 129 (87%)
patients and ring-cell carcinoma in 20 (13%). Patients
who underwent preoperative-neoadjuvant CT / RT / CRT,
R1 and R2 resection and inadequate lymph node dissec-
tion (<15) were excluded from the study, 150 patients
were found eligible for the study and evaluated. Basic
and treatment characteristics of 149 patients are shown
in Table 1.

Treatment protocols
Surgical treatments of the patients

79 patients (53%) had total gastrectomy, 70 (47%)
had subtotal gastrectomy, 54 (36%) underwent D1 dis-
section and 95 (64%) underwent D2 dissection. All pa-
tients were staged according to AJJC 7th Edition. Adju-
vant treatments of all patients were performed according
to the physician’s preference. Simultaneous chemoradio-
therapy was applied to 85 patients and sandwich CRT to
64 patients.

Chemotherapy regimens

The chemotherapy (CT) regimens were as fol-
lows: XELOX (oxaliplatin 130 mg/m? every 3 weeks and
capecitabine 2000 mg/m? for 14 days every 3 weeks),
cisplatin (75 mg/m? every 3 weeks) and 5-FU (750 mg/
m? for 5 days every 3 weeks); FOLFOX (oxaliplatin 85
mg/m? FA 400 mg/m?, 5-FU bolus 400 mg /m?, and 5-FU
2400 mg/m? every 2 weeks); CFF (cisplatin 40 mg/m?,
FA 200 mg/m?, 5-FU 200 mg/m? bolus, and 5-FU 2400
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mg/m? every 2 weeks); and FUFA (FA 20 mg/m? for 5
days and fluorouracil 425 mg/m? for 5 days every 28
days). 5-FU-based CT was administered to 70 patients
(47%) and platinum-based CT to 79 patients (53%). After
selecting the CT regimen for patients in the concurrent
therapy group (CTG), concurrent CRT was started, and
the planned CT was continued after the end of RT. After
half of the planned CT dose was administered in the
sandwich therapy group (STG), CRT was administered in
patients who did not exhibit signs of recurrence, and the
initial CT regimen was resumed within 2 weeks after the
completion of CRT. Simultaneous infusional 200 mg/m?/
day 5-FU (57%) or 1650 mg/m?/day capecitabine (43%)
treatment was administered to patients receiving CRT.

Radiotherapy

The patients had undergone a 2.5-mm slice thick-
ness, free-breathing computed tomography (CT) scan
for treatment planning purposes. The patients were
positioned supine with arms above the head and im-
mobilized using a semi-rigid patient head-positioning
system. To better demonstrate vasculature and anasto-
mosis, intravenous and oral contrast agents were dur-
ing the planning CT. Target volumes and organs at risk
(OAR) definitions in this study were in accordance with
the International Commission on Radiation Units and
Measurements 50 and 62 reports.

RT was applied to all patients with either 3DCRT
(69 patients, 52%) or IMRT (64 patients, 48%) technique.
A median dose of 50.4 Gy (range 41.4-50.4) was planned
for the entire patient group, with an average of 50.4
Gy (range 41.4-50.4) in the concurrent treatment group
(ETG) and 45.0 Gy (range 41.4-50.4) in the sandwich
treatment group was applied.

The treatment plans were generated using 3DCRT,
VMAT, and HT techniques. The 3DCRT plans consisted
of five coplanar fields; the upper part of the planned
treatment volume (PTV) comprising the gastric bed
consisted of oblique fields with varying angles to re-
duce OAR doses. All plans were normalized to deliver
99% of clinical target volume (CTV) and 95% of PTV
receiving at least 45 Gy. All 3DCRT plans were developed
using an Eclipse version 7.5 (Varian Medical Systems,
Palo Alto, CA, USA). The isocenter was positioned in the
center of the PTV and beams were shaped with 1-cm
multi-leaf collimators (MLC) using 6MV energy (MLGC;
Varian DHX 3323, Varian Medical Systems, Palo Alto,
California, USA). The VMAT plans consisted of a double
arc that included 179° as the starting angle, and 330° as
the end angle. Gantry speed, MLC leaf position, and dose
rate varied continuously during VMAT delivery [15]. The
VMAT plans were calculated with a Monaco treatment
planning system version 5 (CMS; Elekta, Crawley, UK)
using the Monte Carlo algorithm. VMAT plans were
performed for delivery with 6MV energy Axesse linear
accelerator (Elekta AB, Stockholm, Sweden) with 5-mm
MLC thickness. The HT plans were generated using a Hi-
Art Tomotherapy system (TomoTherapy Inc., Madison,
WI, USA), which is a helical fan-beam IMRT using 6-MV
photon using inverse planning software. The HT plans
were made for TomoEdge™ Dynamic Jaws system of
the TomoHDA™ series. A collimator aperture of 2.5 cm,



Concurrent vs sandwitch chemoradiotherapy in gastric cancer 2343

Table 1. Baseline and treatment characteristics

Characteristics All patients (n=149) Concurrent (n=85) Sandwich (n=64) P
n (%) n (%) n (%)
Median age, years (range) 61 (27-84) 59 (27-84) 62 (31-77) 0.27
Gender
Male 97 (65) 40 (63) 57 (67) 0.61
Female 52 (35) 24 (37) 28 (33)
Pathology
Adenocarcinoma 129 (87) 54 (84) 75 (88) 0.50
Signet cell carcinoma 20 (13) 10 (16) 10 (12)
Tumor location
GE]J 18 (12) 6(9) 12 (14) 0.32
Corpus 53 (30) 28 (44) 25 (29)
Antrum 64 (43) 25 (39) 39 (406)
Pylorus 14 (9) 5(8) 9(11)
Operation technique
Total gastrectomy 79 (53) 36 (56) 43 (51) 0.51
Subtotal gastrectomy 70 (47) 28 (44) 42 (49)
Lymph node dissection
D1 54 (30) 19 (30) 35 (41) 0.17
D2 95 (64) 45 (70) 50 (59)
T stage
T1 6 (4) 3 (5) 3 (4) 0.005
T2 21 (14) 3 (5) 18 (21)
T3 65 (44) 25 (39) 40 (47)
T4 57 (38) 33 (51) 24 (28)
N stage
NO 20 (13) 6(9) 14 (17) 0.01
N1 45 (30) 14 (22) 31 (37)
N2 35 (24) 14 (22) 21 (24)
N3 49 (33) 30 (47) 19 (22)
AJCC stage
IT1A 35 (24) 11 (17) 24 (28) 0.007
IIB 24 (106) 5(8) 19 (22)
IIIA 42 (28) 18 (28) 24 (29)
I1I1B 16 (11) 10 (16) 6 (7)
IIIC 32 (21) 20 (31) 12 (14)
LVSI
Negative 19 (13) 9 (14) 10 (12) 0.16
Positive 109 (73) 50 (78) 59 (69)
Unknown 21 (14) 5(8) 16 (19)
PNI
Negative 15 (10) 7 (11) 8(9) 0.68
Positive 106 (71) 47 (73) 59 (69)
Unknown 28 (19) 10 (16) 18 (21)
Grade
I 7 (5) 2 (3) 5 (6) 0.63
II 42 (28) 16 (25) 26 (31)
III 100 (67) 46 (72) 54 (64)

GEJ= gastroesophageal junction, AJCC= American Joint Committee on Cancer, LVSI= lymphovascular space invasion, PNI= perineural invasion
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pitch of 0.287, and modulation factor of 2.5 were used.
Dose calculations were performed using the fine-dose
calculation grid (3 mm in the craniocaudal direction over
a 256 x 256 matrix in the axial plane from the original
CT scan).

Statistics

All statistical analyses were performed using SPSS
20 software (SPSS, Chicago, IL, USA). The results are pre-
sented as mean + standard deviation. Student’s t-test and
x? test were used to analyze the clinical and pathological
differences between ETG or STG patients. The primary
results of the study were OS and DFS. Time of death
or progressions were calculated as the period from the
date of diagnosis to the date of death or the date of the
first clinical or radiological recurrence. Both OS and DFS
were estimated using the Kaplan-Meier method with
log-rank test. Univariate and multivariate analyses were
performed using the Cox proportional hazard model (p
value <0.1). Toxicities were scored using CTCAE (com-
mon terminoloy criteria for adverse events, version 4.0).
All p values were two-sided and p<0.05 was considered
statistically significant.

Results

The median follow-up time was 26.7 months
(1.3-1306.5) and the mean age of the patients was 61
(27-84). There was no difference between the two
groups in terms of patient characteristics, except
for T stages, N stages, and AJJC stages. While T2,
T3 and stage ITA-IIB disease were more common

Table 2. Treatment characteristics and treatment outcomes

in STG, T4, N3 and stage IIIB-IIIC disease were
more common in ETG. Radiotherapy dose and dura-
tion (50.4 Gy and 5.4 weeks) were higher in the co-
treated group than the sandwich treatment group
(45.0 Gy and 5.1 weeks) (Table 2).

Treatment results

OS in both groups (median 30.6 months in
the ETG group vs 35.6 months in the STG group;
p=0.73) and DFS (median 26.6 months in the ETG
group vs STG group 32.5 months; p=0.46) were
similar. OS and DFS rates at 2 and 5 years were also
similar (Table 2). Disease progression occurred in
91 (61%) of 149 patients (ETG 52 patients 61%; STG
39 patients 60%, p=0.52). Progressions consisted of
local metastases in 40 patients (26%), local recur-
rence in 7 patients (4.6%), and both local recurrence
and distant metastasis in 44 patients (29.5%).

Prognostic factors for overall survival and disease-free
survival

In the univariate analysis, males were com-
pared to females (42,6 months vs 24,5 months;
p=0.0006), NO disease was compared to N1 disease
(112.9 months vs 49.1 months; p=0.002), Stage 11
disease was compared to Stage III disease (60.5
months vs 26.9 months; p=0.002), grade 1-2 dis-
ease was compared to grade 3 disease (113.0 vs
28.4 months; p=0.004). All these were significant
prognostic factors for OS (Table 3). Similarly, the

Characteristics All patients (n=149) Concurrent (n=85) Sandwich (n=064) 14
Median RT dose, Gy (range) 504 (41.4-50.4) 504 (41.4-50.4) 45.0 (41.4-504) 0.002
RT duration, week (range) 5.3 (4.5-9.7) 54 (4.5-9.7) 5.1 (4.5-6.9) 0.004
Concurrent chemotherapy, n (%)
5-FU 85 (57) 75 (88) 51 (80) 0.17
Capecitabine 64 (43) 10 (12) 13 (20)
Pre- and/or post-RT chemotherapy, n (%)
5-FU 69 (47) 55 (65) 14 (22) 0.007
FOLFOX 17 (11) 2(2) 15 (23)
XELOX 6 (4) 3 (4) 3(5)
CFF 57 (38) 25 (29) 32 (50)
Median follow-up (months), range 26.7 (1.3-136.5) 24.7 (1.3-65.1) 27.5 (5.2-136.5) 0.25
(0N
Median (months, 95%CT) 30.6 (23.7-37.5) 30.4 (23.7-35.0) 35.6 (26.3-45.0) 0.73
2-year (%) 65.1 64.1 66.4
5-year (%) 35.7 35.6 35.5
PFS
Median (months, 95%CI) 26.6 (21.3-32.0) 24.5 (18.1-31.0) 32.5(22.2-42.8) 0.46
2-year (%) 534 524 54.6
5-year (%) 31.5 31.8 33.1
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same features were also significant factors for DFS
(Table 3). There was no significant difference in OS
and DFS between the 2 groups (Figure 1 and 2).

In multivariate analysis, female gender (1.76
(1.13-2.76); p=0.01) both stage III and grade 3 dis-
ease (2.13 (1.31-3.45; p=0.002) and only grade III
disease (2.08 (1.26-3.44; p=0.004) remained signifi-
cant as negative prognostic factors for OS, In the
multivariate assessment for DFS, no significance
was found (Table 4).

Toxicity

Overall, 118 patients (87.9%) were able to
complete the chemoradiotherapy and adjuvant
systemic chemotherapy as planned. There was
no significant difference in the treatment compli-
ance between two groups (89.4% in the concur-
rent arm and 85.9% in the sandwich arm, p=0.41).
The median RT dose was significantly higher in
the concurrent arm compared to patients treated
with sandwich ChT and RT [50.4 Gy (range, 41.4-

Table 3. Results of univariate analysis for overall and progression free survival

Variables Median OS (months) p Median PFS (months) p

Age, years
>60 440 0.12 29.6 0.33
<60 28.5 244

Gender
Male 42.6 0.006 32.5 0.009
Female 24.5 21.1

Tumor location
GEJ 30.4 0.82 233 048
Distal of GEJ 44.0 27.8

Gastrectomy
Total 314 047 23.8 0.33
Subtotal 30.6 27.8

Pathology
Adenocarcinoma 26.6 0.57
Signet cell carcinoma 23.6

LN dissection
D1 28.8 0.50 23.8 0.52
D2 35.8 29.6

T stage
T1-2 49.1 0.19 354 0.16
T3-4 30.3 238

N stage
NO 1129 0.002 60.5 0.01
N1 49.1 42.6
N2 26.7 23.8
N3 26.1 19.0

AJCC stage
II 60.5 0.002 46.6 0.001
III 26.9 19.3

PNI
Negative 36.1 0.13 24.5 0.14
Positive 28.5 23.8

Grade
I-11 113.0 0.004 46.6 0.001
III 284 19.3

Concurrent chemotherapy
5-FU 314 0.72 29.6 0.05
Capecitabine 30.4 17.8

GEJ: gastroesophageal junction

JBUON 2020; 25(5): 2345



2346 Concurrent vs sandwitch chemoradiotherapy in gastric cancer

50.4 Gy) vs.45.0 Gy (range, 41.4-50.4 Gy); p=0.002]
(Table 2). Due to higher RT doses delivered in the
concurrent arm, the RT duration was also signifi-
cantly longer compared to sandwich arm [5.4 weeks
(range, 4.5-9.7 weeks) vs. 5.1.weeks (range, 4.1-6.9
weeks); p=0.004]. A treatment break due to toxic-
ity was observed in 18 patients (12%) [10 in the
concurrent arm (11.7%) and 8 in the sandwich arm
(12.3%]. The median treatment break duration was
7 days (range 3-12) in the concurrent arm and 8
days (range 4-11) in the sandwich group.

Acute upper gastrointestinal and hematologi-
cal toxicity were the most common in both groups.
However, grade 3 and above acute upper gastroin-
testinal and hematological toxicity were more com-
mon in ETG (acute upper gastrointestinal toxicity
was 19.1% ETG vs 9.0% STG, p=0.01; hematological
toxicity 31% in ETG, respectively, 8 vs 13.9% in
STG, p=0.002). Grade 4 side effects (thrombocyto-
penia) were seen in 2.1% of patients. Grade 5 side
effects were not reported.

Semssmssssees concurrent treatment

—

B — SANAWich treatment
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Figure 1. Disease-free survival in the treatment arms (p>0.05).

Table 4. Multivariate analysis

Discussion

In our study, no difference was observed be-
tween the two and all treatment methods of both
immediate and sandwich patients for the timing
of CRT in patients with operated high-risk gastric
cancer. However, high grade and advanced stag-
es of the patients were found to have a negative
prognostic effect on OS. As the planned treatment
schedule for all patients, it was observed that ETG
was significantly more toxic in hematological and
gastrointestinal system toxicity, but the rates of
stopping treatment were similar in both groups.
The patients were able to tolerate both treatment
modalities easily and 87.9% of the patients were
able to complete their treatment. The most effec-
tive curative treatment approach for gastric cancer
today is surgery [6]. Due to the high recurrence
rates and poor prognosis, chemotherapy and chem-
oradiotherapy have been used in both neoadjuvant
and adjuvant periods to improve prognosis and en-
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Figure 2. Overall survival for treatment arms (p>0.05).

Variables

Risk factors HR (95% CI) p

Overall survival

Gender Female vs. male 1.76 (1.13-2.76) 0.01

N stage N(+) vs. N(-) 1.21 (0.58-2.51) 042

AJCC stage IIT vs. II 2.13 (1.31-3.45) 0.002

Grade III vs I-II 2.08 (1.26-3.44) 0.004
Progression-free survival

Gender Female vs. male 2.86 (0.70-11.6) 0.14

T stage T3-T4 vs. T1-T2 2.99 (0.63-14.1) 0.17

N stage N(+) vs. N(-) 2.59 (0.43-15.6) 0.30

AJCC stage I vs. II 2.13 (0.56-8.1) 0.27
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sure long survival in the last 30 years [7-11]. Local
recurrence of up to 80% in patients with operated
gastric cancer has been the basis for the idea of
using radiotherapy in these patients [12]. However,
today there is no clarity regarding the timing of
radiotherapy in the treatment of gastric cancer. In
our study, it was shown that the application of the
CRT timing by the immediate or sandwich method
did not cause any difference between the groups in
OS and DFS (p=0.73). However, when the groups
were analyzed in more detail, it was seen that im-
mediate CRT patients group included more T4,
N3 and more advanced disease. Therefore, it was
thought that there could be no survival difference
between groups in these patients.

Intergroup 0116 (INTO01106) study is a landmark
study, investigating the effect of adding chemora-
diotherapy to postoperative chemotherapy in op-
erated gastric cancer patients [4,13]. In this study
simultaneous chemoradiotherapy against surgery
was compared in 556 stage IB-IV, MO patients. The
median OS in the surgery group was 27 months
and 36 months in the postoperative chemoradio-
therapy group and the difference was statistically
significant. In this study, the third year OS (50%
vs 41%) and recurrence-free survival rates (48% vs
31%) were found better in the STG. While distant
metastasis rates were similar, regional recurrence
was less common in the chemoradiotherapy arm.
There was also a 10% reduction in local recurrence
[13]. In our study, DFS was 26.6 months in all pa-
tient groups, while it was 24.5 months in the con-
current treatment group and 32.5 months in the
sandwich treatment group, but the difference was
not statistically significant (p=0.46). Median OS was
30.6 months, which is similar to the literature data.
This period was calculated as 35.4 months in the
sandwich treatment group and 30.4 months in the
OS group. Despite the 5-month advantage, the dif-
ference was not statistically significant. We think
that in a series where the number of patients is
higher, the difference will be more likely to be sig-
nificant. In univariate analysis, male gender, stage
II disease, lymph node negative disease and grade
1-2 disease were seen as significant factors in terms
of OS. Despite the promising results of chemoradio-
therapy, negative consequences such as high toxic-
ity and high early termination of treatment have
also been reported [4,14,15]. In some retrospective
studies, high toxicity rates of up to 46.4% have been
reported [16]. In a study from Brazil, the propor-
tion of patients who completed adjuvant chemora-
diotherapy was only 51% [17]. In this study, there
was a significant difference in survival compared to
the group who could not complete the treatment.
Therefore, the need to reduce treatment-related tox-

icity has emerged. In the INT0116 study, 17% of
the patients could not complete their treatments
due to grade 3-4 toxicity (hematological 54%, gas-
trointestinal 33%). In our study, the most common
toxicities were acute upper gastrointestinal and he-
matological. Gastrointestinal toxicity was statisti-
cally significantly higher in ETG than STG (18%
vs 8.6%, p=0.01, respectively), and hematological
toxicity was similarly detected in ETG (32.2% vs
139%, p=0.002). However, due to toxicity, 10 patients
in ETG and 8 patients from STG had to discontinue
treatment. It was thought that the reason for the
higher toxicity in ETG may be due to higher median
RT doses than ETG (50.4 Gy vs 45 Gy; p=0.002).
However, both treatment schemes were tolerable
by the patients. It was found that only 12.1% of
patients had to stop the treatment during the treat-
ment period and the rate of early cessation was
higher in ETG (13% vs 9%, p=0.59). Therefore, it
was thought that the sandwich treatment may be a
more tolerable treatment for patients. Based on the
INTO116 study, while postoperative chemoradio-
therapy is considered as the standard treatment in
the USA, this idea has not been widely accepted in
Europe due to its high toxicity [4,18]. The Europe-
an’s negative opinion regarding chemoradiotherapy
was supported in the Dutch D1D2 study based on
the fact that chemoradiotherapy could not be dem-
onstrated in patients with D2 dissection [19]. In the
Phase 3 ARTIST study, postoperative chemotherapy
after D2 dissection and chemoradiotherapy were
not different in terms of recurrence [20,21]. In a ret-
rospective analysis investigating surgical and post-
operative fluoroprimidine-based chemoradiothera-
py treatments alone, the recurrence rate was only
8% in patients who received D1 dissection, whereas
D1 was found to be 2% in the group treated after
dissection (p=0.001). However, the same effect was
not seen in patients undergoing D2 dissection [19].
In our study, 26% (n=40) distant metastases, 29.5%
(n=44) both local recurrence and distant metastasis
were observed in the entire patient group. Local
recurrence and distant metastasis were observed
in 18% in the simultaneous treatment group and
17.2% in the sandwich treatment group. There was
no difference between the two treatments in terms
of distant metastasis and local recurrence. In our
study, D2 dissection had an advantage in terms of
OS and DFS, but the difference did not reach statisti-
cal significance. Adjuvant chemoradiotherapy with
or without chemotherapy has been compared with
chemotherapy alone in many studies [20,22-28].
Only one of these studies demonstrated significant
OS benefit of adding radiotherapy to chemothera-
py [25]. In the meta-analysis of 6 studies compar-
ing direct chemoradiotherapy and chemotherapy,
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chemoradiotherapy was significantly associated
with higher 5-year DFS and lower locoregional re-
currence [22,23]. However, there was no significant
difference in terms of OS. Other randomized and
non-randomized data suggest that postoperative
chemoradiotherapy can potentially benefit even af-
ter optimal D2 dissection [20,21,24,29]. There are
many publications demonstrating the advantage
of postoperative chemoradiotherapy over surgery
alone after D2 dissection. Kim and colleagues dem-
onstrated the survival advantage of simultaneous
chemoradiotherapy in the study in which they eval-
uated the role of postoperative chemoradiotherapy
compared to surgery alone after D2 dissection [29].
It is recommended to consider chemoradiotherapy
rather than chemotherapy in the adjuvant period in
certain patient groups with operated gastric cancer
[30].

To the best of our knowledge there is no study
comparing different chemoradiotherapy schemes.
There is a study comparing chemotherapy and
sandwich chemoradiotherapy in patients with un-
resectable locally advanced gastric cancer which
reported that there was a significant increase in OS
with sandwich therapy [14]. In a phase 2 study in
which sequential chemotherapy and chemoradio-
therapy were used as neoadjuvant, 40% pathologi-
cal complete response was obtained [15].

In the present study, we compared 2 different
chemoradiotherapy applications and shared their
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