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Abstract
AIM
To investigate the surgical therapies for gastric cancer 
(GC) patients of age 85 or older in a multicenter 
survey.

METHODS
Therapeutic opportunities for elderly GC patients have 
expanded in conjunction with extended life expectancy. 
However, the number of cases encountered in a single 
institution is usually very small and surgical therapies 
for elderly GC patients have not yet been standardized 
completely. In the present study, a total of 134 GC 
patients of age 85 or older who underwent surgery in 
9 related facilities were retrospectively investigated. 
The relationships between surgical therapies and 
clinicopathological or prognostic features were 
analyzed.

RESULTS
Eighty-nine of the patients (66%) presented with a 
comorbidity, and 26 (19% overall) presented with more 
than two comorbidities. Radical lymphadenectomy 
was performed in 59 patients (44%), and no patient 
received pre- or post-operative chemotherapy. Forty 
of the patients (30%) experienced perioperative 
complications, but no surgical or perioperative mortality 
occurred. Laparoscopic surgery was performed in only 
12 of the patients (9.0%). Univariate and multivariate 
analyses of the 113 patients who underwent R0 or R1 
resection identified the factors of pT3/4 and limited 
lymphadenectomy as predictive of worse prognosis 
(HR = 4.68, P  = 0.02 and HR =2.19, P  = 0.05, 
respectively). Non-cancer-specific death was more 
common in cStage Ⅰ patients than in cStage Ⅱ or Ⅲ 
patients. Limited lymphadenectomy correlated with 
worse cancer-specific survival (P  = 0.01), particularly 
in cStage Ⅱ patients (P  < 0.01). There were no 
relationships between limited lymphadenectomy and 
any comorbidities, except for cerebrovascular disease (P  
= 0.07). 

CONCLUSION
Non-cancer-specif ic death was not negligible, 
particularly in cStage Ⅰ, and gastrectomy with radical 
lymphadenectomy appears to be an effective treatment 
for cStage Ⅱ elderly GC patients. 

Key words: Gastric cancer; Elderly more than 85; 
Surgery; Limited lymphadenectomy; Multicenter survey
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Core tip: Therapeutic opportunities for elderly gastric 
cancer (GC) patients have expanded. This multicenter 
study investigated surgical therapies for GC patients 
of age 85 or older. Cancer-specific and overall survival 
rates were 100% and 56% in cStage Ⅰ. The factors of 
pT3/4 and limited lymphadenectomy were predictive 

of worse prognosis. Cancer-specific survival in cStage 
Ⅱ with radical lymphadenectomy was significantly 
better, but did not significantly benefit cStage Ⅲ. 
Only cerebrovascular disease was related with limited 
lymphadenectomy. Non-cancer-specific death was not 
negligible, particularly in cStage Ⅰ, and gastrectomy 
with radical lymphadenectomy appeared to be an 
effective treatment for cStage Ⅱ elderly patients.
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INTRODUCTION
The elderly population is increasing worldwide, and 
life expectancy has also consistently increased in most 
countries[1]. In Japan, the average lifetime of women 
is 87 years while that of men is 81 years, and the life 
expectancies of 85-year-old women and men are 8.4 
and 6.2 years, respectively[2]. Therefore, gastric cancer 
(GC) patients of age 85 or older may undergo radical 
gastrectomy with the aim of achieving 5-year survival. 
On the other hand, elderly patients may present 
with existing functional decline in major organs and 
comorbidities[1,3]. The rate of non-cancer-specific death 
in elderly patients has generally been increasing, and 
post-operative disorders following gastrectomy may 
indirectly influence the cause of death[4-6]. Therefore, 
the decision to perform surgery on elderly GC patients 
needs to be made carefully.

Standard therapeutic strategies for GC patients 
in Japan are selected according to the Japanese 
Gastric Cancer Treatment Guidelines[7]; however, 
these guidelines are not standardized for elderly 
GC patients, particularly those aged 85 or older. 
Although some retrospective studies of GC patients 
in single institutions have evaluated gastrectomy for 
its feasibility and safety among the elderly patient 
population[8-10], few have investigated patients of age 
85 or older[11,12].

We previously reported the surgical outcomes of 
gastrectomy for elderly GC patients and concluded 
that the outcomes were similar to those in non-elderly 
patients[13]. However, it remains unclear as to whether 
radical gastrectomy has prognostic significance in 
elderly GC patients. There are some limitations in 
the selection of therapeutic strategies for elderly 
GC patients, due to the small number of cases that 
a single institution usually encounters. Therefore, 
we collected data on GC patients of age 85 or older 
who underwent surgery in our related hospitals, and 
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herein report our findings on the surgical therapies, 
clinicopathological features and survival.

MATERIALS AND METHODS
Patients
A total of 134 GC patients of age 85 or older who 
underwent surgery in any of our related hospitals (9 
facilities) between 2000 and 2014 were retrospectively 
registered. Thirty-six patients were treated at hospital 1, 
21 at hospital 2, 20 at hospital 3, 12 at hospital 4, 11 at 
hospital 5, 9 at hospital 6, 10 at hospital 7, 4 at hospital 
8, and 11 at hospital 9. Clinical and pathological stages 
were determined based on the Japanese Classification 
of Gastric Carcinoma 3rd edition[14]. No patients in 
the present study received neo-adjuvant or adjuvant 
chemotherapy. Some clinicopathological and prognostic 
data were not usable, as they were outdated. The 
median length of follow-up for censored cases was 19.5 
mo (range: 1-88 mo).

Written informed consent for surgery was obtained 
from all patients in each institution; however, it 
was confirmed that written informed consent for 
participation in the present study was not always 
necessary because this was a retrospective non-
interventional study.

Surgical therapy
Standard operability for each case was decided 
according to the Japanese Gastric Cancer Treatment 
Guidelines[7]. The operative procedure and extent of 
resection or lymphadenectomy were ultimately selected 
by each institution based on the clinical stage and 
location of the cancer. The extent of lymphadenectomy 
was re-evaluated using data obtained from the 
dissected lymph nodes and pre-operative clinical 
staging that was based on the Japanese Classification 
of Gastric Carcinoma 3rd edition[14]; briefly, radical 
lymphadenectomy was adapted to cT1N0 patients who 
underwent D1 or more extended lymphadenectomy 
and to cN+ or cT2-4 patients who underwent D2 
lymphadenectomy. In the present study, splenectomy 
in total gastrectomy was not related to the extent of 
lymphadenectomy because significance of splenectomy 
due to No.10 or 11d lymph node dissection was 
controversial. 

The status of residual tumors after surgery was also 
described as the R status, according to the Japanese 
Classification of Gastric Carcinoma 3rd edition[14]. R0 
denoted curative resection, R1 denoted resection with 
a microscopic residual tumor (positive in the resection 
margin, or CY+), and R2 denoted resection with a 
macroscopic residual tumor. In the present study, 
patients with bypass or un-resected surgery were 
included among the R2 cases.

Statistical analysis
All statistical analyses were performed using StatView 

5.0 J software (SAS Institute Inc., Cary, NC, United 
States). Survival curves for overall survival, cancer-
specific survival and non-original disease-specific 
death were derived using the Kaplan-Meier method 
and compared by the stratified Log-rank test. A 
multivariate survival analysis was performed using 
Cox’s proportional hazard regression model. A P-value 
less than 0.05 was considered significant.

RESULTS
Patient characteristics
The characteristics and perisurgical outcomes of 
the total 134 patients analyzed in this study are 
shown in Table 1. All patients were diagnosed with 
adenocarcinoma, and 57 patients (43%) were female. 
Comorbidities were present in 89 of the patients 
(66%), and 26 of the patients (19%) had more than 
one comorbidity. Hypertension was the most frequent 
comorbidity (52/134, 39%), followed by cardiovascular 
disease (36/134, 27%), respiratory disease (13/134, 
10%) and diabetes mellitus (13/134, 10%). The mean 
post-operative hospital stay was 29 d (range: 9-305 d), 
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Table 1  Patient characteristics and perisurgical outcomes  n  (%)

Total patients (n  = 134)

Age (yr) 87.4 (85-97)
Sex (male/female) 77/57
Post-operative hospital stay (d)   29 (9-305)
Comorbidity 89 (66.0)
   Hypertension 52 (39.0)
   Cardiovascular disease 36 (27)
   Respiratory disease  13 (9.7)
   Cerebrovascular disease    9 (6.7)
   Diabetes mellitus  13 (9.7)
   Renal dysfunction    4 (3.0)
   Other    4 (3.0)
Number of comorbidities
   0 45
   1/2 63/18
   3/4 6/2
Operation
   Distal 84
   Proximal   5
   Total 34
   Partial   4
   Bypass   4
   Unresectable   3
Procedure
   Open 122
   Laparoscopy   12
Lymphadenectomy
   D0/D1 17/52
   D1+/D2 40/25
Lymphadenectomy
   Radical/limited 59/75
Number of resected LN 23 (0-67)
Operative time (min)   206 (62-426)
Bleeding (g)     263 (10-1855)
Residual tumor
   R0/1/2 103/10/21

LN: Lymph node.
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Table 2  Pathological features and complications  n  (%)

1218 February 21, 2017|Volume 23|Issue 7|WJG|www.wjgnet.com

remarkably worse (at 56%) because of non-cancer-
specific deaths. The cStage Ⅱ or Ⅲ patients showed 
similar overall and cancer-specific survival rates, again 
with the rate of cancer-specific deaths higher than that 
of non-cancer-specific deaths. Cancer-specific survival 
was significantly different in each pStage (P < 0.01; 
Figure 1B).

Relationships between survival and clinicopathological 
features
Table 3 shows the relationships between survival 
and clinicopathological features for the 113 patients 
applicable for these analyses, after exclusion of 
those patients who underwent R2 resection. Limited 
lymphadenectomy (P = 0.01), cT3-4 (P < 0.01), pT3-4 
(P < 0.01), pN+ (P < 0.01), pStage Ⅲ-Ⅵ (P < 0.01), 
and positive venous invasion (P < 0.01) were identified 
as worse prognostic factors in the univariate analysis, 
whereas only an advanced pT factor and limited 
lymphadenectomy appeared to be prognostic factors 
in the multivariate analysis (HR = 4.68, 95%CI: 
1.29-20.7, P = 0.02 and HR = 2.19, 95%CI: 1.00-4.97, 
P = 0.05, respectively).

Cancer-specific survival in the patients who under-
went radical lymphadenectomy was significantly better 
than in those who underwent limited lymphadenectomy 
(P = 0.01; Figure 2A). In a subgroup analysis, the 
cancer-specific survival in cStage Ⅱ patients who 
underwent radical lymphadenectomy was also 
significantly better than in those who underwent limited 
lymphadenectomy (P < 0.01; Figure 2B); however, the 
difference was not significant in the cStage Ⅲ patients (P 
= 0.08; Figure 2C).

Preoperative factors affecting limited lymphadenectomy
Most comorbidities were not associated with limited 
lymphadenectomy, and only the presence of cere-
brovascular disease was found to be associated (P = 
0.07; Table 4).

DISCUSSION
Life-span has been extended for the elderly by 
advances in medical treatments[1,2]. In conjunction, 
therapeutic opportunities for elderly cancer patients, 
including those with GC, have also increased[1]. 
Therapeutic strategies for GC in Japan are standar-
dized by the Japanese Gastric Cancer Association 
Guidelines[7]; however, strategies for elderly patients 
are not clearly stated. An important issue is that 
systemic conditions and previous histories generally 
vary among elderly patients[3-6,17], and generally the 
number of elderly patients is still smaller than of 
young patients treated in a single Japanese institution. 
Therefore, comprehensive data on GC patients, 
particularly those aged 85 or older, have not been 
reported in detail[11,12,18-20].

In the present study, we retrospectively collected 

and no operative or perioperative mortalities occurred, 
excluding gastric cancer-specific death.

Therapeutic outcomes
Distal gastrectomy was performed on 84 patients, 
proximal gastrectomy on 5, total gastrectomy on 34, 
and partial gastrectomy on 4 (Table 1). Neither pre- 
nor post-operative chemotherapy was performed on 
any patient. The original lesions were un-resectable 
in 7 patients, and bypass surgery was performed 
on 4 of these patients. Laparoscopic surgery was 
performed on only 12 patients (12/134, 9.0%), 
including 9 distal and 3 total gastrectomies. The rates 
of R0+1 resection, radical lymphadenectomy and 
post-operative complications in laparoscopic surgery 
were 100% (12/12), 75% (9/12) and 17% (2/12), 
respectively.

Clinicopathological features and complications
Table 2 shows the clinicopathological features and 
post-operative complications, with the Clavien-Dindo 
classification of more than grade Ⅱ[15,16]. Complications 
were present in 40 of the total 134 patients (30%). 
Although the frequencies of anastomotic leakage 
(12/134, 9.0%) and pneumonia (7/134, 5.2%) were 
slightly high, no lethal complications or re-operations 
occurred. 

Survival analysis in each stage
Overall survival and cancer-specific survival in 
cStage Ⅰ/Ⅱ/Ⅲ patients are shown in Figure 1A. In 
cStage Ⅰ patients, the 5-year cancer-specific survival 
rate was 100%, whereas the overall survival rate was 

Total patients, n  =134

Location L/M/U 59/51/24
Macroscopic type 0/1/2/3/4/5/unknown 35/8/35/25/10/3/18
cT 1-2/3-4 64/70
cN -/+ 70/64
cStage Ⅰ/Ⅱ/Ⅲ/Ⅳ 54/36/32/12
pT 1-2/3-4 62/72
pN -/+/unknown 59/68/7
pStage Ⅰ/Ⅱ/Ⅲ/Ⅳ 49/29/39/17
Differentiation Well/moderate/poor/

unknown
46/17/55/16

Lymphatic invasion - +/unknown 38/79/17
Venous invasion -/+/unknown 55/62/17
Complications -/+ 94/40

Surgical site infection 11 (8.2)
Anastomotic leakage 12 (9.0)
Anastomotic stenosis   4 (3.0)

Pneumonia   7 (5.2)
Pancreatic fistula   3 (2.2)

Intestinal hypoperistalsis   2 (1.5)
Cardiac complication   1 (0.7)

Brain complication   1 (0.7)
Other   2 (1.5)

L/M/U: Lower third/middle third/upper third.
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information on GC patients of age 85 or older who 
underwent surgery in our related hospitals in order 
to investigate therapeutic strategies for elderly GC 
patients. We were unable to confirm information on 
the frequency of patients treated by non-surgical 
therapies or untreated due to their general condition. 
Therefore, although this set of data may be slightly 

biased due to regional characteristics or therapeutic 
strategies in each institution, the average frequency of 
GC patients aged 85 or older treated by surgery was 
almost similar among all the institutions (at 2.6%, 
range: 2.2%-3.8%).

There were some distinct characteristics noted 
for the treatment of elderly GC patients compared 

Table 3  Univariate and multivariate analyses for survival

n  = 113 5-yr survival Univariate Multivariate

P  value HR 95%CI P  value

Sex
   Male   65 33    0.17 -
   Female   48 48
Comorbidities
   < 2   93 35    0.35 -
   ≥ 2   20 63
Operation
   Total   29 36    0.13 -
   Others   84 41
Procedure
   Open 101 37    0.10 -
   Laparoscopy   12 62
Lymphadenectomy
   Radical   59 43    0.01 1.00 1.00-4.97 0.05
   Limited   54 35 2.19
Operative time (min)
   < 240   76 32    0.34 -
   ≥ 240   33 58
   Unknown     4
Bleeding (g)
   < 400   91 40    0.12 -
   ≥ 400   18 27
   Unknown     4
cT
   1-2   63 49 < 0.01 1.16 0.41-3.23 0.78
   3-4   50 27 1.00
cN
   Absent   67 45    0.43 -
   Present   46 35
cStage
   Ⅰ-Ⅱ   87 40    0.59 -
   Ⅲ- Ⅳ   26 37
pT
   1-2   62 58 < 0.01 1.00 1.29-20.7 0.02
   3-4   51 16 4.68
pN
   Absent   58 56 < 0.01 1.00 0.68-5.62 0.24
   Present   55 23 1.84
pStage
   Ⅰ-Ⅱ   78 55 < 0.01 -
   Ⅲ- Ⅳ   35   9
Residual tumor
   R0 103 41    0.06 1.14 0.39-3.87 0.81
   R1   10 31 1.00
Lymphatic invasion 
   Absent   37 55    0.09 1.49 0.43-5.10 0.53
   Present   67 29 1.00
   Unknown     9
Venous invasion
   Absent   53 58 < 0.01 1.00 0.75-5.80 0.17
   Present   51 15 2.00
   Unknown     9
Complications
   Absent   81 34    0.31 -
   Present   32 51
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Table 4  Relationships between lymphadenectomy and 
clinicopathlogical features
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with younger GC patients. Neo-adjuvant or adjuvant 
chemotherapy was not performed in any of the elderly 
GC patients, and the frequencies of laparoscopic 
gastrectomy and radical lymphadenectomy were 
slightly low for the elderly GC patients as well. Although 
lymphadenectomy was limited in some patients, 
cancer-specific survival in cStage Ⅰ was remarkably 
favorable and the leading cause of death was non-
cancer-specific death, specifically due to pneumonia 
or cardiovascular event. These non-cancer-specific 
events occurred equally among the elderly patients. 
Therefore, gastrectomy with limited lymphadenectomy 
or less-invasive laparoscopic surgery is permissible, 
at least for elderly patients with cStage Ⅰ[21]. On the 
other hand, among the elderly patients with cStage 
Ⅱ or Ⅲ, non-cancer-specific death was not of greater 
clinical importance than cancer-specific death. Cancer-
specific survival in patients who underwent radical 
lymphadenectomy was significantly better than in 
those who underwent limited lymphadenectomy. In 
subgroup analysis, this tendency was more significant 
in cStage Ⅱ patients than in cStage Ⅲ patients.

There was no positive relationship found between the 
limited lymphadenectomy and the presence or number 
of comorbidities or the extent of resection; however, the 

n  = 113 Lymphadenectomy P  value

Radical Limited

Comorbidity
   Present   75 45 30 0.02
   Absent   38 14 24
Hypertension
   Present   43 28 15 0.03
   Absent   70 31 39
Cardiovascular disease
   Present   31 14 17 0.36
   Absent   82 45 37
Respiratory disease 
   Present   11   7   4 0.42
   Absent 102 52 50
Cerebrovascular disease
   Present     6   1   5 0.07
   Absent 107 58 49
Diabetes mellitus
   Present   12   7   5 0.65
   Absent 101 52 49
Renal dysfunction
   Present     3   3   0 0.09
   Absent 110 56 54
Number of comorbidities
   < 2   93 47 46 0.44
   ≥ 2   20 12   8
cStage
   Ⅰ-Ⅱ   87 45 42 0.85
   Ⅲ- Ⅳ   26 14 12
Operation
   Total   29 14 15 0.62
   Other   84 45 39

Figure 1  Survival analysis for patients according to GC stage. A: Cancer-
specific and overall survivals using the Kaplan-Meier method are shown for 
cStage Ⅰ (n = 54), cStage Ⅱ (n = 36), and cStage Ⅲ (n = 30); B: Cancer-
specific survival using the Kaplan-Meier method is shown for each pathological 
(p)Stage (P < 0.01).
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patients with cerebrovascular disease were more likely 
to have undergone limited lymphadenectomy.

As reported by the Japanese Association of Clinical 
Cancer Centers, the 5-year relative survival rates of GC 
patients treated with any surgical therapy between 2004 
and 2007 were 96% in cStage Ⅰ, 66.9% in cStage Ⅱ, 
48.1% in cStage Ⅲ and 15.7% in cStage Ⅳ[22]. When 
the results of the present study are generally compared 
with results of younger GC patients, the cancer-
specific survival rate in cStage Ⅰ elderly patients is 
acceptable, regardless of the surgical extent; however, 
non-cancer-specific death was frequent in the elderly 
patient population of the present study and appeared 

to be affected by surgical therapy and previous 
histories[3,4,6]. On the other hand, the survival rate of 
cStage Ⅲ elderly patients was slightly low compared 
to that which is known for younger GC patients. We 
attributed this discrepancy to the lack of adjuvant 
chemotherapy[23,24] and the stage migration of cStage 
Ⅳ patients due to limited lymphadenectomy[25,26]. The 
survival rate in cStage Ⅱ elderly patients was similar 
to that in younger patients[20]. Moreover, cancer-
specific survival in cStage Ⅱ patients who underwent 
radical lymphadenectomy was significantly better than 
in those who underwent limited lymphadenectomy. 
This result indicates that radical lymphadenectomy can 
improve survival in cStage Ⅱ elderly patients[10,12].

There were some limitations to the present 
study, particularly related to the small number of 
cases, which must be considered when interpreting 
the findings. Stage migration should be considered 
because limited lymphadenectomy was performed 
more frequently[23,24]. The rate of cancer-specific 
survival in cStage Ⅰ patients was very high, regardless 
of lymphadenectomy; however, survival among 
cStage Ⅱ or Ⅲ patients who underwent limited 
lymphadenectomy was expected to be improved by 
stage migration. Therefore, this feature may have 
affected the results of the present study. Furthermore, 
overall and cancer-specific survivals were not fully 
divided by clinical stages, particularly for the cStage Ⅱ 
or Ⅲ patients. The clinical staging data may have been 
influenced by a limitation in imaging techniques, the 
criteria used to reach a diagnosis in each institution, 
or short follow-up length. In the present study, we 
were unable to reconfirm details on clinical staging or 
prognosis in each institution.

In conclusion, although the present study was 
performed using limited case samples and with 
some biases, the results obtained showed a trend of 
elderly GC patients towards surgical therapy. A less-
invasive gastrectomy will be permissible, at least for 
cStage Ⅰ elderly patients, and surgical therapy with 
radical lymphadenectomy may be effective for cStage 
Ⅱ elderly patients; however, further studies on non-
cancer-specific death or chemotherapy are needed.
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therapeutic strategies for elderly GC patients, particularly those aged 85 or 
older, are not standardized due to the generally small number of cases. 

Research frontiers
GC patients of age 85 or older have undergone radical gastrectomy with the 
aim of achieving 5-year survival. However, the decision to perform surgery on 
an elderly GC patient needs to be made carefully, because the rate of non-
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Figure 2  Survival analysis on cStage Ⅱ and Ⅲ patients who underwent 
radical or limited lymphadenectomy. A: Cancer-specific survival using the 
Kaplan-Meier method is shown for all patients who underwent radical or limited 
lymphadenectomy; B and C: Cancer-specific survival using the Kaplan-Meier 
method is shown for patients with cStage Ⅱ (B: n = 33) or cStage Ⅲ (C: n = 25).  
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cancer-specific death will be increasing generally and post-operative disorders 
following gastrectomy may indirectly influence the cause of death. The research 
hotspot is to examine optimized surgical therapies for elderly GC patients in 
each clinical disease stage by using a multicenter survey approach.

Innovations and breakthroughs
There are some limitations in the selection of therapeutic strategies for elderly 
GC patients due to the small number of cases in a single institution. In the 
present study, the data for 134 GC patients of age 85 or older who underwent 
surgery were collected from our 9 related hospitals. The cancer-specific survival 
rate for cStage Ⅰ elderly patients was acceptable, regardless of the surgical 
extent; however, the rate of non-cancer-specific deaths due to pneumonia or 
cardiovascular event was frequent and not negligible. On the other hand, the 
rate of non-cancer-specific death was not high in cStage Ⅱ or Ⅲ patients, and 
cancer-specific survival with radical lymphadenectomy was significantly better 
than that achieved with limited lymphadenectomy in cStage Ⅱ patients.

Applications
The data in this study suggests that a less-invasive gastrectomy will be 
permissible for elderly patients, at least for those with cStage Ⅰ GC. 
Furthermore, this study also provides readers important information regarding 
surgical therapy with radical lymphadenectomy in elderly GC patients, 
particularly as related to its effectiveness in cStage Ⅱ elderly patients. 

Terminology
A limited lymphadenectomy for GC is considered for lymphadenectomy less 
frequently than standard resection, but it has been successfully performed 
in selected patients with poor general condition or of elderly age. Although 
the definitive indication of limited lymphadenectomy is not determined, such 
a limited therapy will be acceptable for some patients, such as the oldest-old 
patients, after careful considerations of the therapeutic quality or prognosis.

Peer-review
The authors do a good work, they collected data on GC patients aged 85 or 
older who underwent surgery in their related hospitals, and examined surgical 
therapies, clinicopathological features, and survival, which give us some 
treatment advice for elder gastric cancer patients.
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