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Summary

Purpose: This study was designed to compare the long-
term outcomes of patients with gastric carcinoma after
open or laparoscopic total gastrectomy.

Methods: A case-matched controlled prospective analysis
of 136 patients who underwent laparoscopic total gastrec-
tomy for stage I-I1I gastric carcinoma from 2007 to 2014
was performed. Patients who at the same period underwent
open total gastrectomy were matched to the laparoscopy
group at the ratio of 1:1 for comparison. The perioperative
clinical outcomes, postoperative pathology, and survival
were compared between the 2 groups

Results: The patient characteristics between the two groups

Introduction

Laparoscopic gastrectomy is regarded as a
technically demanding approach and many sur-
geons attempt laparoscopic distal gastrectomy
with lymphadenectomy for early gastric carci-
noma [1-6]. With the improvement in surgical
technique and instruments, experienced surgeons
have attempted to apply laparoscopic total gas-
trectomy with lymphadenectomy for gastric carci-
noma [7]. However, long-term oncologic outcomes
of laparoscopic total gastrectomy for gastric carci-
noma remain controversial. Among the published
studies comparing the long-term oncologic out-
comes of gastric carcinoma between laparoscopic
gastrectomy and open resection, there were rare

were comparable. Laparoscopic resection resulted in less
blood loss, shorter postoperative hospital stay, and longer
operating time. The two groups had similar complication
rates. Pathological data were similar for both procedures.
Cumulative incidence of recurrence, disease-free, or overall
survival rates were statistically similar.

Conclusion: This study showed that laparoscopic total gas-
trectomy for gastric carcinoma is acceptable in terms of short-
term clinical outcomes and long-term survival results.

Key words: gastric carcinoma, laparoscopic gastrectomy,
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studies involving subgroup comparison of total
gastrectomy [8,9]. Laparoscopic gastrectomy for
gastric carcinoma has been widely performed by
Chinese surgeons. However, few studies evaluat-
ed long-term oncologic outcomes of laparoscop-
ic total gastrectomy for gastric carcinoma. The
present study was conducted to evaluate the long-
term oncologic outcomes of laparoscopic total
gastrectomy with curative intent in patients with
gastric carcinoma.

Methods

This retrospective study complied with the Dec-
laration of Helsinki rules and was undertaken after
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Table 1. Baseline data

) Laparoscopy Open
Baseline data (N-136) (N-136) p value
Age (years, range) 65 (48-78) 64 (42-73) 0.358
Sex
Male (N) 86 92 0.444
Female (N) 50 44
BMI (kg/m?, range) 20 (16-206) 21 (18-29) 0.354
Clinical TNM stage* (N)
IA 5 4
IB 33 35 0.543
IIA 58 64
IIB 40 33
ASA grade (N)
I 112 120
II 16 12 0.160
111 8 4
Location of the primary tumor (N)
Upper 87 92 0.523
Middle 49 44

*7th edition

approval by the local ethics committee. The need for
informed consent from all patients was waived because
of the retrospective nature of the study.

Between January 2007 and January 2014, 136
consenting patients who underwent laparoscopic total
gastrectomy for the treatment of operable gastric car-
cinoma were prospectively registered. The laparoscopy
group was matched against an open resection group
with gastric carcinoma that declined to undergo lap-
aroscopic total gastrectomy at a ratio 1:1 by gender,
age, body mass index (BMI), clinical TNM stage and
tumor location. Patients with clinical T4 stage, those
with clinical N2 or N3 disease, those with other organs
resection, those with concurrent distant metastases,
those with other malignant diseases or those with re-
current gastric carcinoma were excluded.

All patients underwent physical examination, up-
per gastrointestinal endoscopy plus biopsy. The anes-
thetist assessed all patients before the operation and
assigned an American Society of Anesthesiologists
(ASA) score. Thoracic and abdominal computed to-
mography (CT) and brain magnetic resonance imaging
(MRI) were performed for preoperative clinical staging.
If necessary, positron emission tomography-comput-
erized tomography (PET-CT), staging laparoscopy and
bone scanning were employed. The stage of gastric
carcinoma was based on the 7th edition of the TNM
classification of gastric cancer, which was proposed by
the Union Internationale Contre Le Cancer (UICC), the
Japanese Gastric Cancer Association (JGCA) and the
American Joint Committee on Cancer (AJCC) [10]. For
patients operated before 2010, their staging was reas-
sessed to match the latest TNM edition.

Patients were under general anesthesia and placed
in the supine position with legs apart. Carbon dioxide
pneumoperitoneum was established at 15 mmHg after
a 12-mm trocar was introduced through an umbilical
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incision. Two 12-mm trocars were introduced in the
left and right lower quadrants, and two 5-mm trocars
were inserted in the left and right upper quadrants. The
laparoscopic total gastrectomy followed the same on-
cologic principles as the open procedures as previous
reported in the literature [11].

All patients received the same postoperative treat-
ment protocols, including pain control, nutritional sup-
port, postoperative rehydration, early ambulation, and
early feeding. The discharge criteria included self-feed-
ing, free ambulation, and only mild pain in the wounds.

All surgical specimens were analyzed by experi-
enced pathologists, who assessed the harvested lymph
nodes, the surgical margin status, the histological sub-
type and the pathological TNM stage.

Sex, age, ASA score, tumor location, and preopera-
tive TNM stage of the patients were recorded, as were
the operating time, blood loss, postoperative 30-day
complications, length of postoperative stay, and patho-
logical information.

The severity of complications was classified using
Clavien-Dindo classification. The definition of Clavien-
Dindo system was as follows: Grade 1: oral medication
or bedside medical care required; Grade 2: intravenous
medical therapy required; Grade 3: radiologic, endo-
scopic, or operative intervention required; Grade 4:
chronic deficit or disability associated with the event;
and Grade 5: death related to surgical complication.
Major complications were defined as grades 3, 4 and 5
[16-18]. Minor complications were classified as 1 and 2.

Short- and long-term data were recorded using ei-
ther medical records or by regular follow-up visits.

Patients were followed up as outpatients every 3
months in the first 2 years, every 6 months for the next
3 years, and at 6 months or yearly thereafter. At each
visit, they had a physical examination performed and
general blood tests. Every 6 months they alternated
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thoracic and abdominal CT or abdominal ultrasonog-
raphy and chest radiography [12-15]. Patient follow-up
ended in April 2015.

Survival definitions

The overall survival was assessed from the date of
surgery until the last follow-up or death of any cause.
The disease-free survival was calculated from the date
of surgery until the date of cancer recurrence or death
from any cause. Disease recurrence was defined as lo-
coregional or distant metastasis proven by radiology or
pathology.

Statistics

All the statistical analyses were performed using
SPSS 14.0 (SPSS Inc., Chicago, IL, USA). For variables
following normal distribution, data were presented as
meanzstandard deviation and were analyzed by Stu-
dent’s t-test. For variables following non-normal distri-
bution, data were expressed as median and range and
were compared by Mann-Whitney U test. Differences
of semiquantitative results were analyzed by Mann-
Whitney U test. Differences of qualitative results were
analyzed by chi-square test or Fisher’s exact test where
appropriate. Survival rates were analyzed using the
Kaplan-Meier method and differences were analyzed
with the log-rank test. Univariate analyses were per-
formed to identify prognostic variables related to over-
all survival and disease-free survival. Univariate var-
iables with probability values <0.05 were selected for
inclusion in the multivariate Cox proportional hazard
regression model. Adjusted hazard ratios (HR) along
with the corresponding 95% confidence intervals (CI)
were calculated. P < 0.05 was considered as statistical-
ly significant.

Table 2. Surgical and pathological data

Results

The patients who underwent open and laparo-
scopic surgery did not differ significantly accord-
ing to baseline data (Table 1).

The operative times were longer in the lap-
aroscopy group. There was less blood loss and a
lower rate of blood transfusion in the laparoscopy
group compared with the open group. No patient
required conversion to open procedure (Table 2).
There were no significant differences between the
two groups in terms of the RO resection rate, his-
tological type, number of lymph nodes harvested
and pathological TNM stage (Table 2). The time
of postoperative hospital stay was significant-
ly shorter in the laparoscopy group than in the
open group. Postoperative 30-day complications’
rate in the laparoscopy group was similar to that
in the open group. The severity of complications
was similar between the two groups. There was
no postoperative 30-day mortality occurred in our
series (Table 3).

No statistical differences in recurrence rate,
type of tumor recurrence rate and median time to
first tumor recurrence were noticed between the
laparoscopy group and the open group (Table 4).

The 5-year disease-free survival was com-
parable between the laparoscopy group and the
open group (50 vs 42%, p=0.177) (Figure 1), and
there were also no statistical differences in the
5-year disease-free survival rates between the
two groups when stratifying by pathological tu-
mor stage (stage I: 82 vs 79%, p=0.562; stage 11:68
vs 62%, p= 0.302; stage III: 32 vs 28%, p= 0.120).

The 5-year overall survival rate was similar in

. . Laparoscopy Open
Surgicopathological data (N-136) (N-136) p value
Operative time, min (range) 220 (180-290) 170 (160-260) 0.035
Estimated blood loss, ml (range) 240 (200-420) 300 (250-550) 0.010
Blood transfusion N (%) 10 (7.3) 23 (16.9) 0.016
Histological type

Differentiated (N) 88 82 0452
Undifferentiated (N) 48 54
Dissected lymph nodes, N (range) 18 (16-25) 19 (16-28) 0.258
Pathological TNM stage* (N)
1B 21 20
1A 33 36
1IB 34 40 0.705
IITA 33 30
I1IB 12 10
I1IC 3 3
Residual tumor (RO/R1/R2, N) 135/1/0 135/1/0 1.000

*7th edition
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Table 3. Data of postoperative course

Laparoscopy Open
Postoperative data (N=130) (N=1306) p value
N N
Postoperative 30-day morbidity 18 21 0.604
Anastomosis leakage 5 4
Intra-abdominal bleeding 2 3
Intra-abdominal abscess 2 3
Pancreatic fistula 2 4
Ileus 2 2
Pancreatitis 2 3
Atelectasis 3 2
Major complications 3 4 0.702
Minor complications 15 17
Hospital stay after surgery (days, range) 8 (5-12) 10 (8-35) 0.037
Table 4. Data of cancer recurrence o
Lac;i)aros- Open
Disease recurrence Py (N=130) p value 08—
(N=130)
N
N
Laparoscopy
Overall recurrence 57 67 0.223 °57
Locoregional 39 45
Peritoneal seeding 19 21 0431 0.4
Anastomosis 11 15 ’
Local lymph nodes 9 9
Metastasis 18 22 27 p=0177
Brain 3 4
Liver 5 8 0.493 00—
Lung 7 5 T T T T T T
Ovary 3 5 0.00 20.00 40.00 60.00 80.00 100.00
i Month
Time to recurrence, 18 15 0488 onths

median, months

the laparoscopy group and in the open group (61
vs 56%, p= 0.197) (Figure 2). By subgroup staging
analysis, similar results were found (stage I: 92 vs
85%, p= 0.205; stage II:75 vs 71%, p= 0.208; stage
III: 45 vs 36%, p= 0.191).

The multivariate Cox regression analysis
showed that the laparoscopic approach was not
associated with inferior disease-free surviv-
al (HR=0.984, 95%CI: 0.899-1.685, p=0.584), or
overall survival (HR=1.125, 95%CI: 0.826-1.601,
p=0.917). Multivariate analysis revealed that ad-
vanced pathologic T stage and pathologic N2/3
disease did influence disease-free survival (Table
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Figure 1. Comparison of disease-free survival rate
between laparoscopy and open groups.

5). Significant predictors of worse overall surviv-
al were advanced pathologic T stage, pathologic
N2/3 disease, and patients older than 70 years
(Table 06).

Discussion

Laparoscopic gastrectomy is a technically de-
manding procedure for the difficulties in adequate
lymphadenectomy. The application of laparoscop-
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Table 5. Multivariate analysis of disease-free survival

Reg.resswn Adjusted haz— 05%CT p value
variables ard ratio
Pathological
T oase 1.00
102 1.89 1.26-2.80 0.021
Ts'T4
Pathological
N orage 1.00
0! 3.02 1.55-3.65 0.012
Nz'Ns

ic distal gastrectomy in early gastric carcinoma

Table 6. Multivariate analysis of overall survival

vrblee hasadratio 90T palue
Pathological
' i-tf%f ;(3)2 1.87-3.20 0.002
T,-T, ’ ' ’ ’
Pathological
N;Itiii 254 141-3.02 0.028
NN, . . . .
Older than
70 1\)I/(()ears 1.00
Yes 1.53 1.20-2.98 0.038

0.8

06—

04—

P=0.197

0.2+

0.0+

0.00 20.00 40.00 60.00

Months

§0.00 100.00

Figure 2. Comparison of overall survival rate between
laparoscopy and open groups.

is usually accepted by laparoscopic surgeons [19-
21]. Although more and more laparoscopic total
gastrectomies with D2 lymphadenectomy have
been performed by experienced hands, skepti-
cism exists on the application of laparoscopic
total gastrectomy with D2 lymphadenectomy for
gastric carcinoma owing to the limited data on
the long-term oncologic outcomes. To the best
of our knowledge, there are no randomized con-
trolled trials (RCTs) comparing laparoscopic and
open total gastrectomy for gastric carcinoma [22].
This study showed that, compared to open total
gastrectomy, laparoscopic total gastrectomy for
gastric carcinoma had less blood loss, faster re-
covery, and, most importantly, similar 5-year tu-
mor recurrence, disease-free survival, and overall
survival rates. Cox regression analysis indicated
that the surgical method was not the factor that
significantly impacted 5-year disease-free surviv-
al and overall survival rates.

Studies demonstrated that the resection mar-
gin status was highly associated with long-term
outcomes. Pathological involvement of the resec-
tion margin after radical gastrectomy with lym-
phadenectomy is a well established prognostic
indicator [23]. RO resection is of great importance
because the risk of local recurrence increases
when resection margins are invaded by cancer
cells. Our results showed that laparoscopic ap-
proach did not have an adverse effect on tumor
recurrence or disease-free survival.

Previous studies and meta-analyses have
shown that laparoscopic distal gastrectomy for
early gastric carcinoma was an oncologically cor-
rect technique [5,8,11,16-18]. The rate of surgical
margin involvement and the number of isolated
lymph nodes were similar for both laparoscopic
and open techniques [5,11]. Nevertheless, data
on the number of harvested lymph nodes, pos-
itive margin rate, and recurrence rate were sel-
dom reported in laparoscopic total gastrectomy.
The pathological data in our study suggested that
laparoscopic total gastrectomy was oncologically
acceptable for gastric carcinoma.

By far the most ominous concern raised so far
has been the issue of port-site recurrences. The
possibility was raised that the pneumoperitone-
um during laparoscopic resection alters somehow
the pattern of spread and local wound biology,
possibly contributing to more frequent occur-
rence of port-site recurrence. Previous studies re-
ported that the implantation rate at trocar sites
is low, between 0 and 1.4% [8,24-20]. This rate is
comparable to that reported with open resections.
Our total wound recurrence rate was zero.
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106

Open versus laparoscopic gastrectomy

Despite the short-term benefits, the long-term
survival outcome of laparoscopic total gastrec-
tomy for gastric carcinoma was rarely reported,
which, however, is mandatory for establishing
the value of laparoscopic total gastrectomy in the
surgical treatment [24-27]. The short-term bene-
fits of laparoscopic total gastrectomy should not
be compromised by the incidence of cancer recur-
rence and long-term survival. In our series, the
5-year disease-free survival and overall survival
rates were similar between the two groups, and
were in line with other reports [24-30].

The retrospective design was the main limi-
tation of the present study and selective biases
were unavoidable, though they had not signif-
icantly different impact on the long-term sur-
vival outcome by Cox regression multivariate
analysis. Furthermore, the median follow-up
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