Gastric Cancer (2011) 14:63-71
DOI 10.1007/s10120-011-0011-y

ORIGINAL ARTICLE

Adjuvant chemoradiation for resected gastric cancer:

a 10-year experience

Amy T. Y. Chang - Wai Tong Ng - Ada L. Y. Law -
Ki Man Ku - Michael C. H. Lee - Anne W. M. Lee

Received: 12 June 2010/ Accepted: 31 October 2010/ Published online: 17 February 2011
© The International Gastric Cancer Association and The Japanese Gastric Cancer Association 2011

Abstract

Background The Intergroup 0116 study demonstrated
that concurrent chemoradiation improved overall survival
(OS) in resected gastric cancer. However, there are few
reports focusing on late toxicity and factors governing
prognosis. This study aimed to determine these two
important aspects for employing this regimen.

Methods Patients with resected gastric cancer stage IB to
IV (MO) disease, treated between July 1998 and December
2007, were analyzed. The majority of the patients were
treated using 5 cycles of 5-fluorouracil (SFU)/leucovorin
chemotherapy with 45 Gy/25 fractions radiotherapy con-
current with cycles 2 and 3, as per the Intergroup 0116
study.

Results We treated 120 patients (107 standard protocol, 13
with concurrent SFU alone), and 14% had a close or positive
margin. Median age was 59 years (35-79 years). Acute
toxicity > grade 3 was seen in 66% of all patients (hema-
tological 61%, stomatitis 3%, diarrhea 6%, vomiting 2%).
Median follow-up was 33 months (range 6—125 months).
Five-year OS and relapse-free survival were 51 and 54%,
respectively. On multivariate analysis, surgical margin sta-
tus, stage of the disease, and radiotherapy with computed
tomography (CT) planning were important prognostic
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factors. Anemia and gastritis were the two most frequently
occurring late complications, though they were usually mild
and asymptomatic. Clinically significant renal impairment
was uncommon. Other rare complications included intestinal
obstruction, malabsorption, hypertension, and secondary
malignancy.

Conclusions Postoperative chemoradiation is safe and
late toxicity is usually mild in extent. Results were com-
parable to the Intergroup 0116 study. RO resection is of
utmost importance and radiotherapy should best be deliv-
ered by conformal techniques.

Keywords Gastric neoplasm - Gastrectomy - Combined
modality therapy - Toxicity - Prognosis

Introduction

Gastric carcinoma is the sixth most common cancer in
Hong Kong [1] and surgery is the primary treatment.
However, the overall 5-year survival rate following surgery
alone remains low, at less than 40% [2]. Various adjuvant
therapies are being explored in the treatment of gastric
cancer. The Medical Research Council (MRC) Adjuvant
Gastric Infusional Chemotherapy (MAGIC) trial, using
perioperative chemotherapy (epirubicin, cisplatin, and
5-fluorouracil [S5FU]), and the Japanese Adjuvant Chemo-
therapy Trial of S-1 for Gastric Cancer (ACTS-GC) study,
have both demonstrated superior outcomes with the addi-
tion of adjuvant chemotherapy [3, 4]. Meta-analyses [5, 6],
however, have revealed only a marginal impact on using
adjuvant chemotherapy alone. Gunderson and Sosin [7]
showed that relapse in gastric cancer patients after initial
curative surgery consisted of local recurrence or regional
lymph node metastasis in 87.8% of the patients. The high
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rate of locoregional tumor recurrence in gastric cancer
favors the concept of including radiotherapy in adjuvant
treatment [8]. More recent meta-analyses have also shown
a statistically significant improvement in survival for
adjuvant radiotherapy in resectable gastric cancer [9, 10].
The United States Intergroup 0116 study was the first large
randomized trial demonstrating a significant improvement
in disease-free survival and overall survival (OS) using
chemoradiotherapy postoperatively compared to surgery
alone [11]. The encouraging results of postoperative che-
moradiation have defined a new standard of care in the
United States. However, the Intergroup 0116 protocol has
not been universally accepted because of the risks of tox-
icity. In the original study, the combined modality treat-
ment group had high rates of significant toxicity, with
grade 3 and grade 4 toxicity rates of 41 and 32% of cases,
respectively. The major gastrointestinal toxicity rate was
33%. There was also a 1% reported rate of treatment-
related death. Also, there was a limited report of late
complication.

Since the Intergroup study, guidelines on radiotherapy
for resected gastric cancer have been published, which
mainly consist of conventional two-dimensional planning
[12]. In the era of using conformal and even intensity
modulated radiotherapy (IMRT) with respiratory-gated
procedures in gastric cancer, more advanced techniques
may have an impact on treatment outcome. The main aim
of the present study was to explore the late toxicity and
prognostic factors, using the Intergroup regimen, in a group
of Chinese patients following gastric cancer surgery in a
Hong Kong regional hospital. In addition, OS, disease-free
survival, and patterns of relapse are also reported.

Methods, patients, and materials

In this retrospective study, eligibility criteria included all
Chinese patients with resected gastric cancer stage IB to IV
(MO) disease treated with radical intent between July 1998
and December 2007, with Eastern Cooperative Oncology
Group (ECOG) performance status of 0-2 and adequate
major organ function. In contrast to the Intergroup 0116
study, RO and RI1 resections were all included. Patients
with metastatic disease detected preoperatively or at
operation were excluded. Altogether 120 patients were
included in this study. All except two patients (with
Epstein—Barr virus-related lymphoepithelial carcinoma)
had histologically confirmed adenocarcinoma. The major-
ity of patients (107 out of 120 patients) were treated using 5
cycles of 5SFU/leucovorin chemotherapy (first, fourth, and
fifth cycle using 5FU 425 mg/m? and folinic acid 20 mg/m?
for 5 days; second cycle using SFU 400 mg/m? and folinic
acid 20 mg/m? for 4 days, and third cycle using 5FU
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400 mg/m* and folinic acid 20 mg/m* for 3 days) and
45 Gy/25 fractions concurrent with cycles 2 and 3, as
per the Intergroup 0116 study. However, prior to January
2000, patients were treated with 3 days concurrent SFU
380 mg/m? alone during cycles 2 and 3. The remaining first,
fourth, and fifth cycles were the same as those described
above. In view of the manageable toxicity and the absence
of unusual treatment complications, the chemotherapy dose
was escalated as per the Intergroup scheme. Dose modifi-
cation was also standardized since January 2000; a 20%
dose reduction was applied if stomatitis or diarrhea was
grade two or if the absolute neutrophil count (ANC) was
between 0.5 and <1.0; and a 30% dose reduction
was applied in patients with grade 3 stomatitis/diarrhea or
an ANC of less than 0.5.

Sixty-two patients (52%) received radiotherapy using
anterior—posterior (AP-PA) opposing portals covering the
tumor bed, anastomosis, and the regional lymphatics. The
field borders were adopted from a consensus report by
Smalley et al. [12]. Typically the field covered the upper
border of T10 down to the lower border of L3. The right
border is 2 cm to the right of the T11-L1 vertebral bodies,
and the left border is about 1.5 cm from the remaining
gastric remnant. A left inferior corner shield is used to
cover the lower pole of the left kidney. Fluoroscopy was
used to confirm the coverage of the diaphragm. With the
popularity of computed tomography (CT) simulation and
the availability of resources, CT planning was performed in
58 patients (48%) during the later part of the study. CT
images with 5 mm slide thickness were acquired from T7
to L5. The target volumes including the gastric remnant,
anastomosis, porta hepatis, splenic hilum, duodenal stump,
adjacent esophagus, and the regional lymph nodes were
delineated. Organs at risk, including the spinal cord, kid-
neys, liver, and heart were also contoured. AP-PA oppos-
ing fields with the same coverage as conventional
techniques were applied, with field size designed to cover
the target volumes adequately. Dose volume histograms
(DVHs) of the organs at risk were also evaluated to ensure
that their doses were within tolerance (at least 70% of one
functioning kidney exposed to <20 Gy; <60% of the vol-
ume of liver exposed to >30 Gy; maximum spinal cord
dose <45 Gy; <30% of the volume of whole heart received
a dose of >40 Gy). In cases where the tolerance doses for
the organs at risk were exceeded, conformal radiotherapy
planning was used (large anterior, upper AP/PA and lower
anterior + lateral opposing fields), based on a recent series
by Ringash et al. [13]. The radiation dose was 45 Gy in 25
fractions over 5 weeks. No prophylactic antiemetic regi-
men was given, but an H2 blocker was recommended for
patients with subtotal gastrectomy.

After the adjuvant chemoradiation, patients were fol-
lowed up at 2 and 8 weeks post-treatment for toxicity
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assessment. Then they were seen every 3 months until
2 years, and every 6 months up to 5 years, then annually.

Patient survival was calculated from the date of definitive
surgery until death and was determined by the Kaplan and
Meier method, with SPSS V.12.0 (SPSS, Chicago, IL, USA).
Patients alive at the time of the study report were censored at
that time. Univariate analyses were performed. Statistically
significant differences were determined using the log-rank
test. Cox regression was performed for any significant
prognostic factors detected on univariate analyses. Infor-
mation was also collected on the site(s) of first relapse. Acute
and late toxicity were scored using the Common Terminol-
ogy Criteria for Adverse Events (CTCAE v3.0).

Results
Patient characteristics

Patient characteristics are shown in Table 1. Of the 120
patients treated, 107 received the standard protocol as per
the Intergroup study, 13 with concurrent SFU alone during
irradiation; 99 (82.5%) patients had gastric and 21 (17.5%)
had cardia/gastroesophageal primaries. The curative sur-
gery performed for the patient population was: total gast-
rectomyin 41 patients (34%) and subtotal gastrectomyin 71
patients (59%); 8 patients (7%) underwent an extended
procedure. Most surgical records did not specify the exact
nature of nodal dissection; therefore, the number of nodes
examined by the pathologist was taken as a surrogate. The
numbers of nodes removed were: 0-10 nodes, 11 patients
(9%); 11-20 nodes, 39 patients (33%); and >21 nodes, 69
patients (58%). One patient had surgery performed in
China and the number of nodes examined was not speci-
fied. Most patients had unfavorable prognostic features,
with 89 patients (74%) having poorly differentiated his-
tology and 54 (45%) with >T3 primary tumors; 111
patients (93%) had regional nodal involvement and 17
(14%) had close/involved margins (4 close margins defined
as <2 mm and 13 positive margins).

Treatment

The median time from surgery to the commencement of
adjuvant therapy was 32 days (range 13-101 days); 108
(90%) patients completed the therapy as planned. Of the 12
who did not complete the therapy, one stopped due to
disease progression. Five patients stopped because of pro-
longed marrow suppression and another two had persis-
tently elevated alanine transaminase levels, leading to
termination of the chemotherapy. Four patients refused
completion of the chemotherapy because of other toxicities
in preceding cycles. Toxicities experienced led to
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Table 1 Patient characteristics (n = 120)
Male:female 78:42
Median age, years (range) 59 (35-79)
Median follow-up, months (range) 33 (6-125)
Median interval between surgery and 32 (13-101)

adjuvant therapy, days (range)
T stage, no. of patients (%)

1 4 (3)

2 62 (52)

3 50 (42)

4 43
N stage, no. of patients (%)

0 9(7)

1 56 (47)

2 35 (29)

3 20 (17)
Tumor grade, no. of patients (%)

Well-differentiated 1(1)

Moderate 25 (21)

Poor 89 (74)

EBV-related lymphoepithelial carcinoma 2(2)

Not stated 3(2)
Type of surgery, no. of patients (%)

Total gastrectomy 41 (34)

Subtotal gastrectomy 71 (59)

Other 8 (7)
Number of retrieved lymph nodes (range) 24 (3-64)
Margin, no. of patients (%)

Clear margin (R0) 103 (86)

Close/positive margin (R1) 4/13 (3/11)
Radiotherapy techniques, no. of patients (%)
62 (52)

58 (48)

Conventional technique

CT planning

CT computed tomography, EBV Epstein-Barr virus

chemotherapy dose reductions in 88 patients, dose delay in
105 patients, and 81 patients requiring both. However, all
patients completed the radiotherapy without interruption.

Acute toxicity

The overall documented rate of grade 3 or greater toxicity
was 66% (Table 2). The grade 4 toxicity rate was 22%,
consisting entirely of neutropenia; 2 patients had neutro-
penic fever requiring hospital admission and intravenous
broad-spectrum antibiotics. The overall rate of grade 3
gastrointestinal toxicity was 8% and the overall rate of
grade 3 and 4 hematological toxicity was 61%; 85% of the
patients lost weight during treatment, with a mean weight
loss of 4.2 kg (range 0.2—-11.4 kg). There were no toxicity-
related deaths.
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Table 2 Major acute toxic effects of chemoradiotherapy (n = 120)

Grade 2 Grade 3 Grade 4
Hemoglobin 59 6 0
Platelets 4 1 0
Neutropenia 26 45 26
Stomatitis 16 4 0
Vomiting 9 2 0
Diarrhea 34 7 0

Survival and relapse

All patients were followed up for survival. The median
follow-up for the whole group was 33 months (range
6—125 months). In the 66 patients who were alive at the
time of the last evaluation, the median follow up was
57 months. There were 54 deaths; 47 of them were
related to disease recurrence while six were due to
incidental causes. One death was possibly related to a
late complication (see below). Overall, the 5-year sur-
vival rate was 51% and the median OS was 64 months
(Fig. 1a).

The 5-year relapse-free survival (RFS) rate was 54%
and the median RFS was 85 months (Fig. 1b); 53 (44%)
patients relapsed during the follow-up period. Two of
these 53 patients relapsed locoregionally as the first site
of disease recurrence; 27 (51%) patients relapsed
with either peritoneal or systemic disease; and the
remaining 24 patients relapsed both locoregionally and
systemically.

Prognostic factors

Detailed analysis of the 17 patients with close/involved
resection margins at surgery showed that 11 had relapsed
and ten of them succumbed afterwards. Five of these
patients had documented locoregional relapse at the time of
recurrence. Comparison of this group of patients with the
group of patients with clear surgical margins showed sta-
tistically significant differences in locoregional control
(LRC; p =0.03), distant failure-free survival (DFFS;
p <0.01), RFS (Fig.2a, p <0.01), and OS (Fig. 2b,
p < 0.01). Similarly, T stage, N stage, and group stage
were also predictive of LRC, DFFS, RFS, and OS on
univariate analyses, while no correlation could be drawn
with sex, age group (below 60 years vs. 60 or above),
poorly differentiated histology, location of tumor (proximal
vs. distal location of the stomach cancer), or numbers of
sampled nodes (0-19 vs. 20 or above). Tumor size (less
than 5 vs. 5 cm or above) was found to be predictive of
RFS (p = 0.04) only. It was also intriguing to see that CT
planning, compared with conventional planning, was
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Fig. 1 Kaplan—-Meier curves of overall survival (a) and relapse-free
survival (b), n = 120

associated with better RFS (Fig. 3a, p = 0.03) and DFFS
(p = 0.05), but not with LRC (p = 0.26) or OS (Fig. 3b,
p = 0.12).

Multivariate analyses (Table 3) were carried out based
on the following covariates: T stage, N stage, surgical
margin status, and radiotherapy planning techniques (CT
planning vs. conventional planning). Margin status
remained the most important prognostic factor. However,
radiotherapy planning techniques were also predictive of
LRC, DFFS, RFS, and OS, as shown in Table 3.
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Fig. 2 Relapse-free survival curves (a) and overall survival curves
(b) of close/positive resection margin versus clear margin

Late complications in surviving patients

Late complication data were available for 66 surviving
patients after a median follow-up of 57 months (Table 4).
Anemia was the most common finding and was found in 26
patients. During the time of follow-up, 8 patients suffered
from grade 2 to 4 anemia (grade 2 in 4 patients, grade 3 in 3
patients, grade 4 in 1 patient), and two of them required
blood transfusion. Seven of the 26 patients with anemia had
associated gastritis, which was confirmed by esophago-
gastroscopy, while the other 19 patients had negative
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(b) of conventional planning versus computed tomography (CT)
planning

endoscopic findings. At their most recent follow-up, the
majority of these 26 patients had grade 1 anemia, except
for one patient who had grade 2 anemia. Gastritis was the
second most common finding, and was found in twelve
patients. In 3 of these 12 patients, the gastritis was
asymptomatic and was detected on surveillance eso-
phagogastroscopy; the other patients had grade 2 gastritis,
and mostly presented with epigastric pain, except for one
patient who died of cerebrovascular accident precipitated
by gastrointestinal bleeding. There were three cases of
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Table 3 Prognostic factors based on multivariate analyses (n = 120)

Hazard ratio p value

Overall survival

T stage 0.051
T2 vs. T1 9,765.65 0.883
T3 vs. T1 10,547.53 0.882
T4 vs. T1 47,755.27 0.863

N stage 0.016
N1 vs. NO 2.77 0.184
N2 vs. NO 6.06  0.021
N3 vs. NO 5.51 0.027

Margin (close/positive margin vs. negative) 3.94 0.001

Planning (CT vs. conventional planning) 0.49 0.019

Relapse-free survival

T 0.014
T2 vs. T1 2.51 0.378
T3 vs. T1 3.00 0.289
T4 vs. T1 1492 0.020

N 0.004
N1 vs. NO 7.63 0.053
N2 vs. NO 1496  0.011
N3 vs. NO 19.06  0.005

Margin (close/positive margin vs. negative) 4.68 0.000

Planning (CT vs. conventional planning) 0.39 0.002

Locoregional control

T 0.012
T2 vs. T1 1.20  0.869
T3 vs. T1 0.76  0.802
T4 vs. T1 9.12  0.080

N 0.087
N1 vs. NO 20,721.47 0.900
N2 vs. NO 70,550.97 0.888
N3 vs NO 47,425.79 0.892

Margin (close/positive margin vs. negative) 6.88 0.001

Planning (CT vs. conventional planning) 0.37 0.027

Distant failure-free survival

T 0.005
T2 vs. T1 2.35 0.414
T3 vs. T1 279 0323
T4 vs. T1 16.46  0.016

N 0.010
N1 vs. NO 6.75 0.068
N2 vs. NO 1374 0.014
N3 vs NO 15.00  0.010

Margin (close/positive margin vs. negative) 5.76 0.000

Planning (CT vs. conventional planning) 0.41 0.005

anastomotic strictures, with one case requiring dilatation.
Other gastrointestinal complications included two cases of
malabsorption and one case of intestinal obstruction (the
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Table 4 Summary of late toxicity (n = 66) based on Common
Terminology Criteria for Adverse Events v3.0

Grade 1 Grade 2 Grade 3 Grade 4
Anemia 11 4 3 1
Renal impairment 3
Deranged liver function 7
Gastritis 3 9
Intestinal obstruction 1
Anastomotic stricture 3
Malabsorption 1 1
Hypertension 1
Secondary malignancy 1

One patient died of cerebrovascular accident precipitated by gastro-
intestinal bleeding

patient had a past history of bowel surgery for colon
cancer).

Significant renal complication was uncommon. Two
patients had mildly elevated serum creatinine (one patient
had a background history of hypertension and diabetes
mellitus), and one patient had membranous glomerulone-
phritis that manifested as proteinuria. Ultrasound or CT
performed on these three patients showed atrophic left
kidneys. Seven patients had mildly elevated liver enzymes,
which in the majority of them, had returned to normal at
their latest follow-up visit. One patient developed hyper-
tension but it was uncertain whether this was related to
previous radiation to the kidney and/or adrenal gland.
There was also one case of secondary malignancy, in which
the patient had diffuse large B-cell lymphoma of the
stomach 5 years after treatment.

Discussion

Gastric cancer is one of the leading causes of cancer
deaths, with more than 600,000 cases per year. While
surgery with RO resection is the only curative treatment,
the prognosis remains poor, with a high risk of locoregional
or distant relapse [14]. Therefore, a multimodal approach is
essential for improving treatment outcome. Studies of
adjuvant chemotherapy have not demonstrated consistent
benefits, although several meta-analyses have shown only a
small survival benefit [15-17]; most studies yielded nega-
tive findings when analyzed individually. The reasons for
the conflicting results are that many trials were under-
powered to detect clinical significance, and also suboptimal
chemotherapy regimens (older schemes such as S5FU,
adriamycin, and mitomycin-C combinations) were used
[14, 18]. Therefore, adjuvant chemotherapy alone is still
not widely adopted worldwide. The United States Inter-
group study (INTO116) has demonstrated a substantial
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benefit of adjuvant chemoradiation, and this has become
the standard of care in the United States. In that study, 556
patients with resected gastric cancer were randomized
between adjuvant chemoradiation with 5-fluorouracil
(5FU)/leucovorin versus observation. Results after 6 years
of follow-up showed significant improvement in median
OS (35 vs. 26 months, p = 0.006) and disease-free sur-
vival (30 vs. 19 months, p < 0.001) [19]. However, the
study was criticized mainly due to suboptimal lymph node
surgery, in which only 10% of patients received D2 dis-
sections. Therefore, whether radiation is compensating for
inadequate surgery, and whether adjuvant chemoradiation
is equally beneficial for patients with extended lymphade-
nectomy (D2 or greater dissection) remains an unresolved
question. Other drawbacks of the Intergroup study include
few data on long-term complications, and the use of only
conventional two-dimensional radiotherapy techniques,
which may result in suboptimal coverage of target
structures.

One of the primary aims of our study was to investigate
the late toxicity when employing the Intergroup regimen.
Our study revealed that anemia was the most common late
toxicity, despite patients receiving regular vitamin B12
injections post-gastrectomy. Nevertheless, most cases were
mild and insignificant, and were able to improve over time.
Gastritis was also a frequent late complication, emphasiz-
ing the long-term need to prescribe adequate gastric pro-
tective agents such as H2 blockers. Renal toxicity is a
serious complication of radiotherapy, as studies reveal
gradual worsening of renal function of up to 50% at
18 months post-treatment. Factors contributing to renal
impairment include the V20 of the left kidney (percentage
volume of left kidney receiving more than 20 Gy) and
mean left kidney dose, and pre-radiotherapy creatinine
clearance [20, 21]. The results of the present study did not
show significant clinically manifested renal complications;
however, among the three patients with renal impairment,
imaging did reveal atrophic left kidneys, which is clearly a
radiation-induced effect. Other gastrointestinal complica-
tions including malabsorption, anastomotic stricture, and
bowel obstruction also occurred occasionally. It would be
helpful to further minimize the dose to the kidneys and
small bowel with more sophisticated radiotherapy
techniques.

Our study showed that the surgical margin and radio-
therapy planning techniques, as well as the stage of disease,
were important prognostic factors. In contrast to the
Intergroup study, our study also included patients with R1
resection. The results concur with other international series
in that RO resection has a superior outcome compared with
R1 or R2 resection [18]. It is not surprising that CT plan-
ning was a favorable predictor of survival, as, compared
with conventional planning, it enabled optimal coverage of

target structures, including the porta hepatitis and other
regional lymph nodes, the duodenal stump, and the gastric
remnant. In fact, 35% of the radiotherapy plans in the
INTO116 study deviated from the protocol, reflecting the
inadequacies of conventional techniques in target
delineation.

However, due to the caveats of a retrospective study,
one has to be reminded that the late complication rates
were calculated based only on surviving patients, while
recurrent cases were excluded, as it was difficult to dif-
ferentiate between symptoms due to complications and
those due to recurrence. The three cases of impaired renal
function as a late complication were based on only serum
creatinine, and a more accurate measurement using, e.g., a
radioisotope assay would have been more preferable. There
is also a risk of underestimating the incidence of local
recurrence because esophagogastroscopy was not routinely
performed in patients in whom distant recurrence was
detected.

As mentioned earlier in this section, the role of che-
moradiation after D2 dissection remains controversial.
Several Asian studies have attempted to elucidate this
question [22, 23]. A Korean group demonstrated the
advantage of adjuvant chemoradiation in D2-resected
gastric cancer [22]. In that observational study, 544
patients received postoperative chemoradiation (45 Gy
concurrent with 5FU/leucovorin as per the INTO116 pro-
tocol) after curative D2 resection, and the results were
compared with those of 446 patients who received surgery
alone. The results showed a significantly prolonged median
OS (95.6 vs. 62.6 months; hazard ratio [HR] 0.80,
p =0.02) and RFS (75.6 vs. 52.7 months; HR 0.80,
p = 0.016) in the chemoradiation group. The cohort study
by Leong et al. [23] of 70 patients who received D2 dis-
section and adjuvant chemoradiation demonstrated 3-year
OS, disease-free survival, and local control (60.6, 54.1, and
84.3%, respectively), comparable to the results of the
Korean group [22]. The outcome from our present series is
comparable to those of these other Asian studies, and is
able to demonstrate superior survival results and lower
acute gastrointestinal complication rates compared with the
Intergroup 0116 study.

Despite D2 dissections being widely performed in Asian
countries, the extent of lymphadenectomy remains con-
troversial. Dutch and United Kingdom MRC study groups
have conducted randomized trials to compare D1 versus
D2 dissections; D2 dissection did not show any survival
benefit, but there was increased postoperative mortality and
morbidity [24]. On the contrary, a Japanese group was able
to achieve superior survival results, low mortality, and low
recurrence rates after extended lymph node dissections, and
an Italian study also supported the benefits of D2 dissec-
tion, without added complications [25, 26]. In the present

@ Springer



70

A. T. Y. Chang et al.

study, due to the heterogeneity of the operative records, the
exact D number was not specified. Thus, we were not able
to confirm the role of applying the Intergroup regimen in
the context of D2 dissection. This question is now being
addressed by an ongoing phase III trial in Korea (ARTIST
trial), which compares adjuvant chemotherapy alone versus
chemoradiation in curative D2-resected gastric cancer [27].

Future studies may also aim at improved radiotherapy
techniques. IMRT and image-guided radiotherapy (IGRT)
have been demonstrated to be feasible approaches for
delivering chemoradiation with improved dose coverage to
the target volumes, and further sparing of organs at risk
[28-31]. In our center, IGRT with respiratory control
(either by gating or breath-hold) has been implemented
routinely since 2008, aiming to reduce the effect of organ
motion. Attempts to intensify the chemotherapy regimens
have also been tested in several ongoing studies, including
the CRITICS and CALGB 80101 trials, which combine
perioperative or postoperative epirubicin, cisplatin, SFU
(or capecitabine) with SFU (or capecitabine)-based radio-
therapy [32, 33].

Conclusions

Our results demonstrate that postoperative chemoradiation
in our local Chinese population is feasible, with survival
outcomes comparable to those in other Asian series. There
was no acute toxicity-related death and late complications
were generally mild and manageable by simple measures.
Margin status and radiotherapy techniques were important
prognostic factors, emphasizing the need for meticulous
surgery to achieve clear surgical resection, and more
sophisticated radiotherapy techniques to optimize the
therapeutic ratio.

Conflict of interest None.
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