Cancer Management and Research

Dove

ORIGINAL RESEARCH

Radiotherapy Combined with Chemotherapy for
Regional Lymph Node Recurrence in Gastric

Cancer

Liang Cai'*

Ganlu Ouyang(®>*
Xin Wang?
Zhiping Li?

Yali Shen®

'Lung Cancer Center, West China School
of Medicine, West China Hospital of
Sichuan University, Chengdu, People’s
Republic of China; 2Department of
Abdominal Oncology, Cancer Center,
West China Hospital, Sichuan University,
Chengdu, People’s Republic of China;
3Department of Radiation Oncology,
Cancer Center, West China Hospital,
Sichuan University, Chengdu, People’s
Republic of China

*These authors contributed equally to
this work

Correspondence: Yali Shen
Department of Abdominal Oncology,
Cancer Center, West China Hospital,
Sichuan University, No. 37 of Wainan
Guoxue Lane, Wuhou District, Chengdu
610041, People’s Republic of China
Tel/Fax +86 2885422589

Email sylprecious@163.com

This article was published in the following Dove Press journal:
Cancer Management and Research

Purpose: Regional lymph node recurrence (RLNR) in gastric cancer is uncommon. We
investigated the effects of radiotherapy combined with chemotherapy against limited RLNR
and analyzed the regularity of regional lymph node recurrence and metastasis.

Patients and Methods: This retrospective study included 34 gastric cancer patients with
limited RLNR after D2 lymphadenectomy between January 2012 and May 2018. All patients
received systemic chemotherapy and local radiotherapy with median dose of 52.5 Gy (30-66
Gy in fractions of 1.8-3.0 Gy daily, five times weekly). All sites of recurrent and metastatic
lymph nodes were collected and analyzed.

Results: The median follow-up was 19 months (range 7-60 months). After treatment, complete
response and partial response were observed in 32.4% and 55.9% of patients, respectively. The
median overall survival (OS) and progression-free survival (PFS) were 18 months and 13 months.
On multivariate analysis, age (<60 vs >60) was associated with a significantly better OS (p =0.025)
and radiation dose (<54 Gy vs >54 Gy) was considered as an independent prognostic factor for PFS
(p = 0.000). During radiotherapy, three patients developed grade 3 gastrointestinal toxicity, and no
deaths were related to the treatments. The most commonly metastatic lymph nodes were the No. 4,
No. 3, No. 6, No. 5, No. 7, No. 9, and No. 8 nodes; the recurrent lymph nodes were mainly located
in the No. 16b, No. 16a, No. 9, No. 14, No. 7, No. 13, and No. 8 nodes.

Conclusion: The selected gastric cancer patients with limited RLNR may benefit from
radiotherapy combined with chemotherapy. High-dose radiotherapy (=54 Gy) lead to better
PFS and tend to extend OS. The major lymph node recurrence sites were in the gastric
vascular region (especially No. 16a/b nodes).
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Introduction

It revealed gastric cancer is the sixth-most common cancer and the third leading
cause of cancer-related mortality worldwide from 2018 global cancer statistics."
The prognosis of advanced and metastatic gastric cancer is generally poor and lack
of effective treatment.” Growing evidence has suggested that a subset of carefully
selected gastric cancer with limited metastatic exists that might achieve
a significantly prolonged survival from a multimodality treatment strategy. In
a recently published article, the patients with limited metastasis showed a more
prolonged survival (median OS 16.7 months) after preoperative chemotherapy
followed by surgical resection of metastases than without surgery.’®
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In the patterns of recurrence after curative resection,
locoregional lymph node recurrence accounts for a small
proportion.* There is no standard treatment for regional
lymph node recurrence (RLNR). Systemic chemotherapy is
often recommended for patients. However, chemotherapy
alone is not regarded as sufficient for locoregional control.
And surgical resection is not preferred for RLNR because of
the low resectability.® With radiation development, radio-
therapy may play an essential role as a safe and effective
local treatment modality. Moreover, few studies investigated
the role of RT for RLNR after radical surgery in advanced
gastric cancer. Therefore, we screened out gastric cancer
patients with RLNR after D2 lymphadenectomy to explore
whether radiotherapy combined with chemotherapy could
improve clinical outcome and analyze the regularity of
regional lymph node recurrence and metastasis.

Patients and Methods

Patient Characteristics

We retrospectively studied gastric cancer patients with
regional lymph node recurrence treated at our institution
between January 2012 and May 2018. The patients
selected for this study received radical gastrectomy with
D2 lymphadenectomy and had regional lymph node recur-
rence lesions without any other metastasis. Regional
lymph node recurrence is mainly diagnosed by lymph
node biopsy or imaging studies, including contrast-
enhanced computed tomography (CT) and positron emis-
sion tomography (PET). In terms of imaging, the diagnosis
of recurrent lymph nodes is defined as a short diameter of
lymph nodes larger than 1.0 cm or uptake of fluorine—18—
2—fluoro—2—deoxy—d-glucose (FDG). We collected all
available clinical data of these patients, including history,
treatment, imaging, and follow-up.

Treatment
Chemotherapy was recommended after regional lymph node
recurrence was performed for patients in this study. Because
the optimal regimen remains to be defined, heterogeneous
chemotherapy regimens were performed depending on the
patient’s status and the medical oncologist’s preference. We
divided the patients into two groups according to the che-
motherapy regimen: group l: dual agents chemotherapy
(XELOX/SOX/TP) and group 2: single agent chemotherapy
(Docetaxel/Irinotecan/Paclitaxel).

The timing of radiotherapy was fixed according to the
patient’s status and the physician’s judgment. Immediate

radiotherapy was defined as starting radiotherapy within
eight weeks after the diagnosis of regional lymph node
recurrence. The CT scan was performed for radiotherapy
planning with immobilization devices. A scan thickness of
3mm was used. All patients received radiotherapy with 6
MV linear accelerator using intensity-modulated radiother-
apy (IMRT). The gross tumor volume (GTV) of recurrent
lymph nodes was determined by the CT scan that showed
the position and size of involved lymph nodes. Adjacent
regional nodal area was described as clinical target volume
(CTV). Planned target volume (PTV) denoted the CTV
and 0.6cm-1cm margins for geometric uncertainties.

Assessment of Response, Survival and
Toxicity
We positioned distribution of recurrent lymph nodes on the
CT image and measured their maximum degree change
during the follow-up. The regression of the tumor was
considered as a response to the treatment. And the response
was evaluated using the Response Evaluation Criteria in
Solid Tumors (RECIST) ver. 1.1. Overall survival (OS)
and progression-free survival (PFS) were calculated from
the time of diagnosis of lymph node recurrence.

Adverse events caused by chemotherapy were evalu-
ated by the
Terminology Criteria for Adverse Events version 3.0.

National Cancer Institute Common
Acute and chronic toxicities associated with radiotherapy
were assessed according to the Radiation Therapy

Oncology Group (RTOG) criteria (version 2.0).

Statistical Analysis

Ordinal data are presented as numbers and percentages.
Kaplan—Meier method was used to draw the OS and PFS
curve and conduct univariate analysis. Statistically signifi-
cant variables in univariate analysis were used to conduct
multivariate analysis with COX proportional risk model.
Statistically significant was defined as P < 0.05. All sta-
tistical analyses were performed using SPSS, version 22.0
(IBM Corp., Armonk, NY, USA).

Results

Patient Characteristics

During the period, a total of gastric cancer 34 patients with
regional lymph node recurrence were retrieved. The med-
ian age of the patients was 57.8 years old (range 41-78
years). Most patients (67.6%) were in ECOG 0-1, and the
others (32.4%) patients were in ECOG 2. There were 14
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(41.1%) patients with clinical symptoms. The most com-
mon symptom was abdominal or back pain, which was
rated moderate to severe. There were 19 patients with high
lymph node positive rate that was greater than 0.25.
“Lymph node positive rate” was defined as the ratio of
positive lymph nodes to the total number of removed
lymph nodes in D2 lymphadenectomy. Patients’ character-
istics are presented in Table 1.

A total of 34 patients received both radiotherapy and
chemotherapy after regional lymph node recurrence. The
median total dose to GTV was 52.5 Gy (range, 30 to 66
Gy), with fractions of 1.8 to 3.0 Gy once, five times per
week. The dose received by 18 patients was >54 Gy.
Twenty patients received dual agents chemotherapy and
the remaining 14 patients received single agent chemother-
apy. Seventeen patients received immediate radiotherapy.

Patterns of Recurrence

At the time of recurrence, lymph node mainly occurred in
No. 16b nodes (76%) and No. 16a nodes (56%).
Meanwhile, No. 9 nodes (32%), No. 14 nodes (29%),
No.7 nodes (26%), No. 13 nodes (24%), and No.8 nodes
(21%) are secondly mainly metastatic position.

Moreover, we analyzed the location of pathologically
confirmed metastatic lymph nodes in all patients after
surgery. It shows that metastatic lymph nodes occur
mainly in the perigastric lymph nodes, including No. 4
nodes (50%), No. 3 nodes (38%), No. 6 nodes (35%), No.
5 nodes (26%), No. 7 nodes (41%), No. 9 nodes (29%),
and No. 8 nodes (24%). Details of lymph node distribution
are shown in Figure 1.

Response to Treatment

All 34 patients with abdominal LN metastasis who
(32.4%)
a complete response and 19 patients (55.9%) showed

received radiation, 11 patients showed
partial response, resulting in an objective regression rate
of 88.3%. Other 4 patients (11.8%) had stable disease
control. Among the symptomatic patients, 11 patients

(78.6%) experienced pain relief after the radiotherapy.

Survival and Prognostic Factors

The median follow-up was 19 months (range 7—60 months).
The median OS and PFS were 18 months and 13 months
(Figure 2), with 91.2% 1-yr OS (%) and 70.6% 1-yr PFS
(%). On univariate analysis, five factors appeared to be
associated with OS: age, lymph node-positive rate, che-
motherapy regimens, immediate radiotherapy and radiation

Table | Patient and Tumor Characteristics

Elements Groups No. of Patients
Sex

Male 18

Female 16
Age

<60 20

>60 14
ECOG performance status

0-I 23

2 I
Symptoms

Absent 20

Present 14
Tumor location

Cardia 7

Gastric body 12

Pylorus 15
T stage

TI-T2 6

T3-T4 28
Lymph node positive rate

<0.25 15

20.25 19
Pathological type

Carcinoma 18

SRCC 16
Neurovascular infiltration

Negative 24

Positive 10
Chemotherapy regimen

Group | 20

Group 2 14
Immediate radiotherapy

Yes 17

No 17
Radiotherapy dose

<54Gy 16

254Gy 18

Abbreviations: ECOG, Eastern Cooperative Oncology Group; SRCC, signet-ring
cell carcinoma.

dose. On multivariate analysis, younger age (<60 vs >60)
was associated with a significantly better OS (HR 0.425;
95% CI 0.200-0.900; p=0.025). Additionally, higher radia-
tion dose (<54 Gy vs >54 Gy) has a tendency to get better
survival (OS HR 2.864; 95% CI 1.000-8.202; p = 0.050).
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Figure | Distribution of lymph nodes in patients after surgery and distribution of metastatic lymph nodes.

Abbreviation: LN, lymph nodes.

Univariate analyses, age, lymph node-positive rate, che-
motherapy regimens, immediate radiotherapy, and radiation
dose are related to PFS. And radiation dose (<54Gy vs
>54Gy) was proved to be an independent prognostic factor
for PFS (HR 15.985; 95% CI 3.546-72.049; p = 0.000). The
full details of univariate and multivariate analyses of OS and
PFS are provided in Tables 2 and 3.

Treatment Toxicities

The toxicity of treatment was tolerable. In the course of
radiotherapy, acute gastrointestinal toxicity was observed
in all patients. The most common symptoms were nausea
and vomiting, with Grade 1 in 19 (55.9%), Grade 2 in 12
(35.3%), and Grade 3 in 3 (8.8%). For neutropenia, 27
patients experienced 1-2 grade toxicities and grade>3
neutropenia was observed in remaining seven patients.
No deaths were related to chemoradiotherapy.

Discussion
Lymph node recurrence after gastrectomy is uncommon in
clinical practice.” Due to the different biological behavior of
gastric cancer and the complexity of RLNR, there is a lack of
high-level clinical evidence. The aims of this study are to
evaluate the safety and efficacy of RT with chemotherapy for
selected patients with abdominal LN involvement alone from
gastric cancer after D2 lymphadenectomy.

Perioperative treatment is recommended for advanced
gastric cancer patients following the evidence from

MAGIC and MRC trials.®® Prospective study studies
have shown that surgery combined with perioperative che-
motherapy can effectively prolong the survival of oligo-
metastatic gastric cancer patients.'® No standard treatment
has been established yet for patients with RLNR after
radical surgery for gastric cancer. In most cases, recur-
rences after gastrectomy are considered unsuitable for
reoperation due to the low resectability and postoperative
complications.'"'? With the development of systemic ther-
apy and radiation technique, successful abdominal recur-
rence management using radiotherapy combined with
chemotherapy has been reported. Sun et al reported the
median OS in the chemoradiotherapy group was 11.4
months, while in the chemotherapy group was 4.8 months
(P = 0.002) for gastric cancer patients with lymph node
recurrence.'> Kim et al reported that the radiotherapy
group’s survival time was much longer than that of the
chemotherapy group (36 months vs 16 months; P =
0.007)."* Lee et al demonstrated that PFS of the radio-
therapy group was superior to that of the non-radiotherapy
group (25 vs 8 months; P = 0.021), and OS showed an
increasing trend in the radiotherapy group (29 vs 20
months; P = 0.095).15 In this study, our data also demon-
strate that OS and PFS were significantly associated with
chemoradiotherapy: 13 months PFS and 18 months OS.
Improvements in local control and survival were asso-
ciated with the increase of the radiation dose. In this study,
IMRT is applied for all patients and IGRT is also used

submit your manuscript

13342

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Cai et al

A
087
®
2
>
Z
3
g5
o
o
&
c
2
°
0 04
o
L
o
o
4
o
0
007
T T T T T
0.00 1000 2000 3000 4000
Months
No. at risk 34 24 4 3
C
--"1<54Gy
—1>=54Gy
0.8
=
2
>
-
3
» 06
o
@
&
c
2
]
v 0.4
o
4
=
°
I
o
0.2
0.0
T T T T T
0.00 10.00 20.00 30.00 40.00
Months
No. at risk
<54Gy 16 6
=>54Gy 18 18 4 3

B
057
3
3 06
4
3
[
3
]
> 04
(o]
0.
0.0
T T T T T T
0.00 10.00 2000 3000 4000 5000
Months
No. at risk 34 32 12 3 3
D .
-~ 1<54Gy
—1>=54Gv
087
3
S 06
-
3
»
3
]
> 047
(o]
0.2
0.0
T T T T T T
0.00 10.00 20.00 30.00 40.00 50.00
Months
No. at risk
<54Gy 16 14 1
=>54Gy 18 18 11 3 3

Figure 2 (A and B) Progression-free survival and overall survival of all patients. (C) Progression-free survival for patients with <54 Gy and 254 Gy radiation dose group. (D)

Overall survival for patients with <54 Gy and 254 Gy radiation dose group.

when necessary. The median dose to GTV was 52.5 Gy
and 18 patients received radiation dose above 54 Gy. The
objective regression rate reached 88.3% (including 11 CR
and 19 PR). Meanwhile, the toxicity related with radiation
was tolerated, resulting from IMRT which decreased
volume and radiation dose of gastrointestinal tissue around
GTV. For prognostic factors, higher radiation dose (=54
Gy) is a positive prognostic factor for PFS and had
a tendency to obtain better OS.

Not all metastatic gastric cancer may achieve long-

cancer patients who is more likely to benefit from
a combined approach is the key to optimize treatment
outcome. In this study, the physical state of patients is
good with ECOG < 2, and the median number of lymph
node recurrence was 3 (from 1 to 8), which was regarded
as oligometastatic lesions. Based on the above results, the
efficacy of radiotherapy for RLNR can be preliminarily
confirmed, but it still needs to be clarified by prospective
randomized study.

D2 lymphadenectomy has a wide range of lymphatic

term control if using aggressive multimodality dissection. However, 21.8-49.5% of gastric cancer
strategies.'® So the proper selection of advanced gastric  patients who received surgery also experienced
Cancer Management and Research 2020:12 submit your manuscript 13343
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Table 2 Univariate Analysis for Prognostic Factors of Survival

Variables No. of I-Yr | p-value | I-Yr | p-value
Patients | PFS os
(%) (%)
Sex
Male 18 722 0.716 88.9 0.982
Female 16 68.8 93.8
Age
<60 20 85.0 0.020 100.0 | 0.007
>60 14 50.0 85.7
ECOG
0-I 23 65.2 0.505 91.3 0.469
2 22 81.8 90.9
Symptoms
Absent 20 75.0 0.146 100.0 | 0.058
Present 14 64.3 786
Tumor location
Cardia 7 75.0 0.505 100.0 | 0.549
Gastric body 12 75.0 91.7
Pylorus 15 64.3 85.7
T stage
TI-T2 6 66.7 0.081 100.0 | 0.073
T3-T4 28 71.4 89.3
Lymph node
positive rate
<0.25 15 100.0 | 0.000 100.0 | 0.000
20.25 19 47.4 84.2
Pathological
type
Carcinoma 18 66.7 0.733 94.4 0.840
SRCC 16 75.0 87.5
Neurovascular
infiltration
Negative 24 66.7 0.688 91.7 0.978
Positive 10 80.0 90.0
Chemotherapy
regimen
Group | 20 80.0 0.009 95.0 0.031
Group 2 14 57.1 85.7
Immediate
radiotherapy
Yes 17 94.1 0.000 94.1 0.002
No 17 47.1 88.2
Radiotherapy
dose
<54Gy 16 375 0.000 8l1.3 0.000
254Gy 18 88.9 100.0

Abbreviations: OS, overall survival; PFS, progression-free survival; ECOG,
Eastern Cooperative Oncology Group; SRCC, signet-ring cell carcinoma.

recurrence.'”'? The recurrence pattern of D2 lympha-
denectomy should be further clarified. Only one study
from South Korea has explored the lymph node recur-
after D2
lymphadenectomy.”® Our study analyzed both the

rence pattern for gastric  cancer
lymph node metastasis patterns at the time of initial
surgery and recurrence pattern in all patients. The
results showed the difference between the lymph node
metastasis pattern and recurrence pattern: No.l nodes to
No.6 nodes have high metastasis rate and low recur-
rence rate, No.7 nodes to No.9 nodes have high metas-
tasis rate and high recurrence rate, and No.10 nodes to
No.16 nodes have the trend of low metastasis rate and
high recurrence rate. In all, the recurrent lymph nodes
were mainly located in the gastric vascular region, like
No.9 nodes (32%), No.14 nodes (29%), No.7 nodes
(26%), No.13 nodes (24%), and No. 8 nodes (21%).
Meanwhile, some lymph nodes areas had a relatively
rare recurrence, like splenic hilum (No.10) and below
Notably,

No.l16a/b nodes were the most common recurrence

the superior mesenteric artery (No.l4a).
(56% and 76%) region regardless of location of primary
tumor. The results of Yoon et al were consistent with
our study, No. 16a/b nodes were most likely to relapse
after D2 lymphadenectomy.?® What is more, a Phase III
study conducted by Sasako et al showed no significant
difference in survival rate between gastric cancer
patients received with addition of para-aortic nodal dis-
section to D2 lymphadenectomy compared with patients
received with D2 lymphadenectomy alone.?' In addition,
compared with D2 lymphadenectomy alone, the addition
of para-aortic nodal dissection to D2 lymphadenectomy
does not significantly increase the rate of surgical com-
plications. Therefore, it is valuable to discuss the bene-
fited patients from paraaortic nodal dissections.
Moreover, in our study, there was higher recurrence
occurred in No.16a/b nodes in N2/N3 patients compared
to NO/NI patients. So it is necessary to further explore
the factors related to Nol6a/b nodes recurrence after D2
lymphadenectomy.

Limited by the number of gastric cancer patients with
regional lymph node recurrence after D2 lymphadenectomy,
sample size is small and no control group was set in this
retrospective study. For rare disease, like gastric cancer
patients with limited RLNR, it is better to carry out multi-

center clinical research to obtain more clinical experience.
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Table 3 Multivariate Analysis for Overall Survival and Progression-Free Survival
Variables Progression-Free Survival Overall Survival
HR 95% ClI P-value HR 95% CI P-value
Age 0.511 0.242-1.081 0.079 0.425 0.200-0.900 0.025
<60
>60
Lymph node positive rate 0.535 0.169-1.698 0.288 0.397 0.134-1.172 0.094
<0.25
20.25
Chemotherapy regimen 0.502 0.224-1.124 0.094 0.945 0.384-2.329 0.903
Group |
Group 2
Immediate radiotherapy 0.595 0.225-1.572 0.295 0.953 0.297-3.059 0.936
Yes
No
Radiotherapy dose 15.985 3.546-72.049 0.000 2.864 1.000-8.202 0.050
<54Gy
254Gy
Abbreviations: HR, hazard radio; Cl, confidence interval.
Conclusion Disclosure

In conclusion, these patients with limited regional lymph
node recurrence benefit from multimodality treatment strate-
gies, including radiotherapy combined with chemotherapy.
Besides, high-dose radiotherapy (>54 Gy) lead to better PFS
and tend to extend OS. The major lymph node recurrence
sites were in the gastric vascular region (especially No. 16a/b
nodes), which is valuable to discuss the benefited patients
from paraaortic nodal dissections.
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