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Abstract: Objective: To compare the treatment outcomes of hand-assisted laparoscopic surgery (HALS) versus lapa-
roscopic-assisted surgery (LAS) in radical gastrectomy for advanced distal gastric cancer. Methods: The prospective 
randomized control study was carried out to compare the short-term and long-term outcomes of the 124 patients 
who underwent radical treatment for advanced distal gastric cancer from May 2009 and April 2013. Patients were 
assigned to the HALS group or the LAS group, with 62 patients in each group. Results: Statistically significant differ-
ence was found between the HALS group and the LAS group in the Surgery type switching (P = 0.049), the surgical 
duration was (P<0.001), the number of lymph nodes resected (P = 0.007) respectively. No statistically significant 
difference was found between the HALS group and the LAS group in the length of surgical incision, intraoperative 
bleeding volume, distal and proximal incisal edges of tumors, postoperative time to anal exsufflation, perioperative 
complications, overall survival, disease-free survival and quality of life (QOL) scores at 1 year and 3 years (P>0.05). 
Conclusion: Compared with LAS, HALS has advantages, including a low rate of conversion to open surgery, short 
surgical duration, and more thorough dissection of lymph nodesin advanced distal gastric cancer, but its long-term 
outcomes were similar to LAS.

Keywords: Hand-assisted laparoscopic surgery (HALS), laparoscopic-assisted surgery (LAS), advanced gastric can-
cer, clinical comparison, prognosis of gastric cancer

Introduction

Laparoscopic surgery can be divided into three 
types, namely laparoscopic-assisted surgery, 
total laparoscopic surgery and hand-assisted 
laparoscopic surgery. D2 radical gastrectomy 
of gastric cancer under a laparoscope is a  
generally accepted as “minimally invasive” sur-
gery. In recent years, there has been an increas-
ing number of reports on radical gastrectomy 
for advanced gastric cancer with the use of 
laparoscopic-assisted surgery (LAS). According 
to Tong et al. [1-4], the outcome of LAS was 
superior to that of open surgery. With the evolu-
tion of LAS and the accumulation of surgical 
experience, the application of hand-assisted 
laparoscopic surgery (HALS) in radical gastrec-
tomy for advanced gastric cancer has gradually 
widened. According to Cao et al. [5-9], radical 
gastrectomy for gastric cancer with LAS had a 

satisfactory short-term outcome and was able 
to achieve “minimal invasion”. Both HALS and 
LAS have the advantage of “minimal invasion”. 
However, which of them is more appropriate  
for “advanced distal gastric cancer”? We car-
ried out to compare of 124 cases of advanced 
distal gastric cancer treated by radical gastrec-
tomy with HALS or LAS from May 2009 to April 
2013 and conducted a systematic compara- 
tive analysis of their short-term and long-term 
outcomes.

Materials and methods

General materials

The 124 patients were assigned to the HALS 
group and the LAS group, each comprising of 
62 cases. The two groups were comparable 
without statistically significant differences in 
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gender, age, tumor size, TNM stage and under-
lying diseases (P>0.05) (see Table 1).

The flow chart for patient enrollment and follow 
up (see flow chart 1).

Screening criteria

(1) Good general condition and the ability to tol-
erate laparoscopic surgery; (2) TNM stage: T2- 
4N0-3M0 and within stage Ib-III; (3) resectable 
tumor eligible for D2 radical gastrectomy for 
gastric cancer.

Randomization

The patients in this study were randomized into 
two groups using the envelope method. The 
envelopes were drawn and opened by a nurse. 
The patients were randomized into two groups: 
the group HALS patients were treated with 
hand-assisted laparoscopic radical gastrecto-
my, where as the group LAS patients were treat-

ed with laparoscopic-assisted surgery radical 
gastrectomy.

Information on preoperative examination

All 124 patients had a diagnosis of gastric can-
cer confirmed by preoperative gastroscopic his-
topathological examination. The tumors were 
located in the distal stomach, including the 
antrum and gastric angle. Endoscopic ultraso-
nography was performed to measure the depth 
of the tumors. Chest and abdominal CTs were 
performed to exclude distant metastasis to  
the liver and lungs. No abnormalities were 
found in UCG, ECG, blood biochemistry or blood 
coagulation examination. Routine blood tests 
revealed 8 cases of mild anemia, 8 cases of 
moderate anemia, 3 cases of severe anemia, 
and 8 cases of thrombocytopenia in the HALS 
group; 9 cases of mild anemia, 8 cases of mod-
erate anemia, 2 cases of severe anemia, and 
10 cases of thrombocytopenia were found  
in the LAS group. Pulmonary function testing 

Table 1. Comparison of general clinical data between the HALS group and the LAS group
HALS group LAS group t/χ2 P

Gender 0.144a 0.704
    Male (cases) 42 (67.74%) 40 (64.52%)
    Female (cases) 20 (32.26%) 22 (35.48%)
    Age (years) 64.02 ± 15.25 63.98 ± 15.37 0.012b 0.991
    BMI (kg/m2) 21.53 ± 4.26 21.52 ± 4.21 0.008b 0.993
TNM staging (cases) 0.049a 0.976
    Stage IB 5 (8.16%) 5 (8.16%)
    Stage II 13 (20.97%) 14 (22.58%)
    Stage III 44 (70.97%) 43 (69.35%)
Histological type (cases) 1.517a 0.824
    Adenocarcinoma 42 (67.74%) 39 (62.90%)
    Papillary adenocarcinoma 4 (6.45%) 6 (9.68%)
    Mucinous adenocarcinoma 4 (6.45%) 7 (11.29%)
    Tubular adenocarcinoma 5 (8.06%) 4 (6.45%)
    Signet-ring cell carcinoma 7 (11.29%) 6 (9.68%)
Degree of tumor differentiation (cases) 0.220a 0.896
    Well differentiated 15 (24.19%) 17 (27.42%)
    Moderately differentiated 25 (40.32%) 25 (40.32%)
    Poorly differentiated 22 (35.48%) 20 (32.26%)
Postoperative chemotherapy (cases) 0.806a 0.369
    Folfox regimen 44 (70.97%) 40 (64.52%)
    Oral s-1 11 (17.74%) 15 (24.19%)
    History of abdominal surgery (cases) 6 (9.68%) 8 (12.90%) 0.322a 0.570
    Complicated underlying diseases (cases) 16 (25.81%) 16 (25.81%) 0a 1
Note: a. Chi-square values of chi-square test statistics; b. t-values of paired t-test statistics.



Hand-assisted laparoscopic radical gastrectomy

1919	 Int J Clin Exp Med 2017;10(2):1917-1926

makes an incision approximately 7 cm in length 
at the center of the upper abdomen approxi-
mately 2 cm below the xiphoid process into the 
abdominal cavity layer by layer, and places the 
handport into the incision; (2) the abdominal 
cavity is probed through the handport; (3) the 
transverse colon is pulled out of the body 
through the handport, completing only the sep-
aration of part of the greater omentum and the 
transverse colon under direct visualization, and 
peeling off the anterior lobe of the transverse 
mesocolon to expose tissues and organs, such 
as the pancreas and the posterior wall of the 
stomach; (4) the observation hole is located 
using the intersection point of the line 1 cm 

identified 5 cases of mild ventilation dysfunc-
tion and 2 cases of moderate ventilation dys-
function in the HALS group and 4 cases of mild 
ventilation dysfunction and 2 cases of moder-
ate ventilation dysfunction in the LAS group.

Treatment methods

Surgical methods: “D2 radical gastrectomy of 
gastric cancer” was performed on all patients 
under general anesthesia.

Key points of D2 radical gastrectomy of gastric 
cancer with HALS: (1) placing of the handport: 
the surgeon stands on the patient’s right side, 

Flow chart 1. The flow chart for patient enrollment and follow up.
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below the left costal margin and the leftmidaxil-
lary line as the observation hole. The trocar is 
inserted, establishing an artificial pneumoperi-
toneum, and maintaining the intraoperative 
pneumoperitoneum pressure at approximately 
11-12 mmHg (1 mmHg = 0.133 KPa); (5) the 
operation hole is located using the point 4 cm 

Follow-ups were conducted for both groups at 1 
year and 3 years; the results are detailed below.

Follow-up results at 1 year in the HALS group 
included 2 cases lost to follow-up, 4 cases of 
death and 51 cases of disease-free survival. In 
the LAS group, we observed 4 cases lost to  

Figure 1. Positions of handport, observational trocar and manipulative 
trocar.

Figure 2. Lymph node dissection in groups 4.

Figure 3. Lymph node dissection in groups 7, 8, 9 and 12a.

to the left of the umbilicus. The 
other surgical procedures were 
previously described by Cao Yong- 
kuan [10] and Gong Jiaqing [11, 
12] et al. (see Figures 1-3).

The surgical procedures of the D2 
radical gastrectomy for gastric 
cancer with LAS have been previ-
ously described in the report by 
Luo Guode [13] et al.

Postoperative treatment: Fifty-five 
patients in the HALS group rece- 
ived postoperative chemotherapy 
with Folfox (44 patients) and S-1 
(11 patients) regimens; fifty-five 
patients in the LAS group received 
postoperative chemotherapy with 
Folfox (40 patients) and S-1 (15 
patients) regimens.

Observations

Comparison of short-term out-
comes

Surgical outcomes: Comparison 
of the length of the surgical inci-
sion, the intraoperative bleeding 
volume, the postoperative time  
to anal exsufflation, the operation 
duration, the postoperative com-
plications and the perioperative 
mortality between the HALS group 
and the LAS group were noted.

Tumor eradication outcomes: Co- 
mparison of the numbers of lym- 
ph nodes resected, the distance 
between the distal and the proxi-
mal incisal edges of tumors, and 
the residual tumors at the incisal 
edges were made between the 
HALS group and the LAS group.

Follow-ups
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follow-up, 4 cases of death and 47 cases of 
disease-free survival. Postoperative quality of 
life was evaluated using a scale introduced by 
Chew-wunWu [14]. The scale had 14 entries, 
each having a three-level rating system, namely 
“good”, “fair” and “poor”, with corresponding 
scores of 2, 1 and 0. The full score is 28. Higher 
scores mean better quality of life.

Follow-up results at 3 years in the HALS group 
included 5 cases lost to follow-up, 15 cases  
of death and 33 cases of disease-free survival. 
In the LAS group, we observed 9 cases lost to 
follow-up, 15 cases of death and 26 cases of 
disease-free survival. Quality of life was evalu-
ated using the same method as in the 1-year 
follow-up.

Comparison of long-term outcomes

Comparisons of overall survival, disease-free 
survival and postoperative quality of life were 
made between the HALS group and the LAS 
group at 1 year and 3 years.

Statistical methods

The statistical methods of this study were 
reviewed by Yun-Ming Li from the Information 
Department, Chengdu Military General Hospital 
of People’s Liberation Army.

Statistical analysis was performed using SPSS 
16.0 software (SPSS Inc., Chicago, IL, United 
States). Quantitative variables were described 
using mean ± standard deviation. Categorical 
variables were described using frequency and 
percentage. In the between-group comparison 
of quantitative variables, Student’s t-test was 
used to identify differences of variable between 
the HALS group and LAS group and the Mann-
Whitney U test was used when the variance 
was heterogeneous. The chi-square test was 

used for between-group comparison of categor-
ical variables. P<0.05 indicates a statistically 
significant difference.

Results

The surgery was uneventfully completed in all 
patients in the HALS group. In the LAS group, 
the surgery was completed in 4 cases after 
conversion to HALS. This between-group differ-
ence was statistically significant (χ2 = 3.879, P 
= 0.049). The surgical duration was 180.03 ± 
21.52 minutes and 196.94 ± 22.90 minutes in 
the HALS group and the LAS group, respective-
ly, with statistical significance between the 
groups (t = 4.235, P<0.001). The length of the 
surgical incision was 7.06 ± 0.50 cm and 6.74 
± 1.03 cm in the HALS group and the LAS 
group, respectively, without statistical signifi-
cance between the groups (t = 4.574, P = 
0.058). The intraoperative bleeding volume 
was 107.90 ± 63.59 ml and 123.55 ± 91.49 ml 
in the HALS group and the LAS group, respec-
tively, without statistical significance between 
the groups (t = 0.554, P = 0.581). The postop-
erative time to anal exsufflation was 77.85  
± 17.60 h and 78.03 ± 17.80 h in the HALS 
group and the LAS group, respectively, without 
statistical significance between the groups (t = 
0.056, P = 0.959).

The assessment of postoperative complica-
tions and perioperative mortality in the HALS 
group identified no additional intraoperative 
injury or conversion to open surgery, while 5 
cases of postoperative complications occurred 
(including 2 cases of mild bleeding at the 
stoma, 1 case of left sided pleural effusion, 1 
case of subcutaneous emphysema at the tho-
rax and abdomen, and 1 case of fat liquefac-
tion in the incision). In the LAS group, 6 cases 
of postoperative complications occurred (in- 

Table 2. Perioperative conditions of patients in the HALS group and the LAS group

Operation  
duration (min)

Length of 
surgical  

incision (cm)

Intraoperative 
bleeding volume 

(ml)

Postoperative 
time to anal 

exsufflation (h)

Postoperative 
complications 

(cases)

Surgery type 
switching 
(cases)

HALS group 180.03 ± 21.52 7.06 ± 0.50 107.90 ± 63.59 77.85 ± 17.60 5 (8.06%) 0 (0.00%)
LAS group 196.94 ± 22.90 6.74 ± 1.03 123.55 ± 91.49 78.03 ± 17.80 6 (9.68%) 4 (6.45%)
t/Z/χ2 4.235a 4.574b 0.554a 0.056a 0.003c 3.879
P <0.001 0.058 0.581 0.959 0.955 0.049
Note: a. t-values of paired t-test statistics; b. Z-value of Mann-Whitney U test statistics; c. Chi-square values of chi-square test 
statistics.
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cluding 4 cases of mild bleeding at the stoma, 
1 case of left sided pleural effusion, and 1 case 
of gastrointestinal dysfunction); All cases were 
cured after treatment. No statistically signifi-
cant difference was found between the groups 
(χ2 = 0.003, P = 0.955). During the periopera-
tive period, 1 death caused by pulmonary infec-
tion occurred in the HALS group, while 1 death 
as a result of cerebral vessel rupture occurred 
in the LAS group. The between-group differ-
ence was without statistical significance (χ2 = 
0.000, P = 1.000) (see Table 2).

The number of lymph nodes resected was 
28.37 ± 11.12 in the HALS group and 22.44 ± 
5.64 in the LAS group, with statistical signifi-
cance between the groups (t = 2.680, P = 
0.007). The distal incisal edge was 2.46 ± 0.86 

nificance between the groups (χ2 = 0.002, P = 
0.960); the disease-free survival at 1 year was 
51/60 (85.00%) in the HALS group and 47/58 
(81.03%) in the LAS group, without statistical 
significance between the groups (χ2 = 0.031, P 
= 0.861). The quality of life score at 1 year was 
20.53 ± 3.07 in the HALS group and 20.01 ± 
2.85 in the LAS group, which was not a signifi-
cant difference between the groups (t = 0.953, 
P = 0.343) (see Table 4).

The overall survival at 3 years was 42/57 
(73.68%) in the HALS group and 38/53 
(71.70%) in the LAS group, without statistical 
significance between the groups (χ2 = 0.009, P 
= 0.926); the disease-free survival at 3 years 
was 33/57 (57.89%) in the HALS group and 
26/53 (49.06%) in the LAS group, without sta-

Table 3. Comparison of eradication outcomes of gastric cancer between the HALS group and the LAS 
group

Group name Number of lymph 
nodes resected

Distance to the proximal 
incisal edge of the 

tumor (cm)

Distance to the distal 
incisal edge of the 

tumor (cm)

Residual tumors at the 
incisal edges (cases)
R0 R1 R2

HALS group 28.37 ± 11.12 5.39 ± 0.78 2.46 ± 0.86 60 2 0
LAS group 22.44 ± 5.64 5.33 ± 0.72 2.43 ± 0.87 57 4 1
t/χ2 2.680a 0.421a 0.197a 1.744b

P 0.007 0.675 0.844 0.418
Note: a. t-values of paired t-test statistics; b. Chi-square values of chi-square test statistics.

Table 4. Comparison of survival conditions at 1 year between 
the HALS group and the LAS group

Overall survival 
at 1 year

Disease-free  
survival at 1 year

Quality of life score 
at 1 year (points)

HALS group 56/60 (93.33%) 51/60 (85.00%) 20.53 ± 3.07
LAS group 54/58 (93.10%) 47/58 (81.03%) 20.01 ± 2.85
t/χ2 0.002a 0.031a 0.953b

P 0.960 0.861 0.343
Note: a. Chi-square values of chi-square test statistics; b. t-values of paired 
t-test statistics.

Table 5. Comparison of survival conditions at 3 years between 
the HALS group and the LAS group

Overall survival 
at 3 years

Disease-free  
survival at 3 years

Quality of life score 
at 3 years (points)

HALS group 42/57 (73.68%) 33/57 (57.89%) 21.88 ± 2.35
LAS group 38/53 (71.70%) 26/53 (49.06%) 20.46 ± 3.02
t/χ2 0.009a 0.261a 2.760b

P 0.926 0.609 0.057
Note: a. Chi-square values of chi-square test statistics; b. t-values of paired 
t-test statistics.

cm in the HALS group and 2.43  
± 0.87 cm in the LAS group, with-
out statistical significance bet- 
ween the groups (t = 0.197, P = 
0.844). The proximal incisal edge 
was 5.39 ± 0.78 cm in the HALS 
group and 5.33 ± 0.72 cm in  
the LAS group, without statistical 
significance between the groups 
(t = 0.421, P = 0.675). Residual 
tumors at the incisal edges were 
observed in 60 cases with R0, 2 
cases with R1 and 0 cases with 
R2 in the HALS group; in the LAS 
group 57 cases with R0, 4 cases 
with R1 and 1 case with R2 had 
residual tumor, but without sta- 
tistical significance between the 
groups (χ2 = 1.744, P = 0.418) 
(see Table 3).

The overall survival at 1 year  
was 56/60 (93.33%) in the HALS 
group and 54/58 (93.10%) in the 
LAS group, without statistical sig-
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tistical significance between the groups (χ2 = 
0.261, P = 0.609). The quality of life score at 3 
years was 21.88 ± 2.35 in the HALS group and 
20.40 ± 3.03 in the LAS group, which was not a 
significant difference between the groups (t = 
2.760, P = 0.057) (see Table 5).

Discussion

Currently, the use of laparoscopic surgery in  
the treatment of early-stage gastric cancer  
has been generally accepted by practitioners. 
Compared with traditional open surgery, lapa-
roscopic surgery has the advantages of a  
small surgical incision size, a low intraoperative 
bleeding volume, a rapid postoperative recov-
ery of gastrointestinal function, and a short 
postoperative hospital stay [15]. More impor-
tantly, for early-stage gastric cancer, which has 
few lymph node metastases, the tumor eradi-
cation outcomes are comparable between lap-
aroscopic surgery and traditional open surgery. 
Therefore, laparoscopic surgery is now widely 
applied. In Japan, laparoscopic surgery was 
defined as the standard of care for stage IA 
gastric cancer in the Japanese Gastric Cancer 
Treatment Guidelines 2010 [16]. There has 
been some dispute in the medical field as to 
whether laparoscopic surgery can be used for 
advanced gastric cancer. The focus of such dis-
pute lies in the eradication of tumors [17, 18]. 
Due to the high rate of lymph node metastases 
in advanced gastric cancer (up to 60% accord-
ing to some reports), the large number of tis-
sues and organs adjacent to the stomach, and 
the need for safe and effective digestive tract 
reconstruction, a wide range of surgeries involv-
ing many anatomical layers with high degree of 
difficulty have been used for radical gastrecto-
my of advanced gastric cancer [19]. In recent 
years, with the continuous evolution of laparo-
scopic instruments and the gradual maturation 
of the surgical techniques, Chen K et al. [20-24] 
achieved a favorable outcome in radical gas-
trectomy for advanced gastric cancer by using 
laparoscopic-assisted surgery.

There are 3 approaches to laparoscopic sur-
gery for gastric cancer, namely radical gastrec-
tomy with hand-assisted laparoscopic surgery, 
radical gastrectomy with laparoscopic-assisted 
surgery and radical gastrectomy with total  
laparoscopy. Radical gastrectomy with laparo-
scopic-assisted surgery and radical gastrecto-
my with total laparoscopy are currently widely 

accepted and applied, while radical gastrecto-
my with hand-assisted laparoscopic surgery is 
less commonly used. Hand-assisted laparo-
scopic surgery is performed by a surgeon using 
the laparoscope with one hand entering the 
abdominal cavity through a handport to accom-
plish the anatomical procedures of the surgery 
[25, 26]. Because of the tactile feedback and 
resistance to the retracted tissues provided by 
the intracavitary hand, the complexity of the 
surgery is significantly reduced [27-32].

The goal of the surgery is the eradication ofgas-
tric cancer [33]. In this study, we took the num-
ber of lymph nodes resected, the distance 
between the distal and the proximal incisal 
edges of tumors, and the residual tumors at the 
incisal edges as the indicators of tumor eradi-
cation. The numbers of lymph nodes resected 
were 28.37 ± 11.12 and 28.84 ± 11.27 in the 
HALS group and the LAS group, respectively, 
with statistical significance between the groups 
(P = 0.816). In D2 radical gastrectomy for gas-
tric cancer, the second step or lymph node  
dissection is the most important and most  
difficult procedure in the entire surgery. For  
D2 radical gastrectomy of distal gastric can- 
cer, lymph nodes in groups 7, 8, 9, 10 and 11 
should be resected. However, such lymph 
nodes have deep locations and are easily cov-
ered by the pancreas and other tissues and 
organs. Therefore, they are hard to expose, 
especially in obese patients, which may make 
the lymph node dissection during the laparo-
scopic-assisted surgery incomplete. In hand-
assisted laparoscopic surgery, the surgeon’s 
intracavitary hand provides the advantage of 
tactile feedback and can push and pull the pan-
creas and tissues according to the surgeon’s 
judgment to fully expose the lymph nodes  
in groups 7, 8, 9, 10 and 11. In addition, the 
laparoscope has a good amplification effect, 
which makes the thorough eradication of lymph 
nodes possible. Moreover, in the event of bleed-
ing from a large vessel during the lymph node 
dissection, the intracavitary hand can immedi-
ately close the bleeding point, which keeps the 
wound surface clean and clear, and provides a 
good environment for treatment of the vessel, 
which is unattainable with laparoscopic-assist-
ed surgery [34-36]. On the other hand, after the 
stomach is fully separated, we can complete 
the detachment of the portion of the stomach 
≥5 cm from the proximal end of the tumor 
under pneumoperitoneum by using the laparo-
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scopic instruments, to ensure a distance from 
the proximal incisal edge of the tumor. After 
detachment of the stomach, the distal stomach 
can be lifted up, and the posterior gastric wall 
can be fully exposed, which makes it easier to 
resect the lymph nodes in groups 5, 6, 8 and 
12.

An auxiliary incision must be made in the abdo-
men in both hand-assisted laparoscopic sur-
gery and in laparoscopic-assisted surgery. The 
collection of specimens and the reconstruction 
of the digestive tract are both completed via 
this auxiliary incision. In addition these two 
functions, the auxiliary incision in hand-assist-
ed laparoscopic surgery also serves as the 
pathway for the intracavitary hand to enter the 
abdominal cavity to complete the surgical pro-
cedures. In hand-assisted laparoscopic sur-
gery, the length of this incision varies greatly 
depending on the size of the surgeon’s hands.  
If the surgeon has small hands, the length  
of such incision may be similar to that in the 
laparoscopic-assisted surgery group. This study 
showed that the length of surgical incision was 
7.06 ± 0.50 cm in the HALS group and 6.74 ± 
1.03 cm in the LAS group, with statistical sig-
nificance between the groups (P = 0.058).

A low rate of conversion to open surgery is  
a prominent advantage in the hand-assisted 
laparoscopic surgery group achieved by an 
ideal combination of the intracavitary hand and 
the laparoscopic instruments. None of the 62 
cases in the hand-assisted laparoscopic sur-
gery group required conversion to open surgery, 
while due to intraoperative hemorrhage, ab- 
dominal adhesion, additional injury and other 
reasons. 4 cases in the laparoscopic-assisted 
surgery group required this conversion to hand-
assisted laparoscopic surgery and also ac- 
hieved “minimal invasion”, which is difficult to 
accomplish with other types of laparoscopic 
surgery. A short surgical duration is also an 
advantage of hand-assisted laparoscopic sur-
gery. In this study population, the operation 
duration was 180.03 ± 21.52 min in the HALS 
group and 196.94 ± 22.90 min in the LAS 
group, with significant difference between the 
groups (P<0.001), which was due to the direct 
participation of the intracavitary hand.

In summary, in the treatment of advanced dis-
tal gastric cancer, hand-assisted laparoscopic 
surgery has superior short-term outcomes com-
pared with laparoscopic-assisted surgery and 

comparable long-term outcomes, which justi-
fies its wide clinical application.

In conclusion, this study was a comparative 
analysis of the treatment outcomes of HALS 
versus LAS in radical gastrectomy for advanced 
distal gastric cancer. The results suggested 
that HALS was associated with a low rate of 
conversion to open surgery, short operation 
duration, more thorough dissection of lymph 
nodes and other advantages in the treatment 
of advanced distal gastric cancer, while its 
long-term outcome was comparable with that 
of the LAS group.

Disclosure of conflict of interest

None.

Address correspondence to: Yong-Kuan Cao, Divi- 
sion of General Surgery, Department of Surgery, 
Chengdu Military General Hospital of People’s Libe- 
ration Army, 270 Rongdu Avenue, Chengdu 610083, 
Sichuan Province, China. Tel: +86-28-86570355; 
Fax: +86-28-86571644; E-mail: deguoluo19@126.
com

References

[1]	 Tong DF, Liu JW, Sun L, Xia JJ, Gong JJ, Deng 
CH. Analysis of clinical outcomes of D2 radical 
gastrectomy of advanced gastric cancer with 
laparoscopical assisted surgery. Chinese Jour-
nal of General Surgery 2015; 24: 1201-1204.

[2]	 Wei CC. Comparison of short-term and long-
term outcomes of D2 radical gastrectomy with 
laparoscopical assisted surgery and with tradi-
tional open surgery in the treatment of gastric 
cancer. Journal of Liaoning Medical University 
2015; 36: 55-56.

[3]	 Wang W, Chen K, Xu XW, Pan Y, Mou YP. Case-
matched comparison of LAS-assisted and 
open distal gastrectomy for gastric cancer. 
World J Gastroenterol 2013; 19: 3672-3677.

[4]	 Shinohara T, Satoh S, Kanaya S, Ishida Y, Tani-
guchi K, Isogaki J, Inaba K, Yanaga K, Uyama I. 
Laparoscopic versus open D2 gastrectomy for 
advanced gastric cancer: a retrospective co-
hort study. Surg Endosc 2013; 27: 286-294.

[5]	 Cao YK, Liu LY, Luo GD, Zhou J, Wang YH, 
Zhang GH, Gong JQ, Wang PH, Zhang L. Inves-
tigation of operation safety and technical path-
ways in D2 radical gastrectomy of gastric can-
cer with hand-assisted laparoscopic surgery. 
Chinese Journal of General Surgery 2012; 4: 
373-376.

[6]	 Wang CH. Observation of short-term outcomes 
of D2 radical gastrectomy of advanced distal 

mailto:deguoluo19@126.com
mailto:deguoluo19@126.com


Hand-assisted laparoscopic radical gastrectomy

1925	 Int J Clin Exp Med 2017;10(2):1917-1926

gastric cancer with hand-assisted laparoscop-
ic surgery. Shandong Medical Journal 2015; 
55: 71-72.

[7]	 Cao YK, Liu LY, Luo GD, Zhou J, Wang YH, 
Zhang GH, Gong JQ, Wang PH, Zhang L. Com-
parison of outcomes of radical gastrectomy of 
advanced distal gastric cancer with hand-as-
sisted laparoscopic surgery and with open sur-
gery. Guangdong Medical Journal 2014; 35: 
3351-3353.

[8]	 Yang K, Zhang WH, Chen XL, Chen XZ, Guo DJ, 
Zhang B, Chen ZX, Zhou ZG, Hu JK. Compari-
son of hand-assisted laparoscopic gastrecto-
my vs. LAS assisted gastrectomy for gastric 
cancer. Hepatogastroenterology 2014; 61: 
2411-2415.

[9]	 Gong JQ, Cao YK, Wang YH, Zhang GH, Wang 
PH, Luo GD. Learning curve for hand-assisted 
laparoscopic D2 radical gastrectomy. World J 
Gastroenterol 2015; 21: 1606-1613.

[10]	 Cao YK, Liu LY, Wang YH, Gong JQ, Zhang GH, 
Zhang L, Wang PH, Luo GD. Controlled clinical 
study of D2 radical gastrectomy of gastric can-
cer with hand-assisted laparoscopic surgery 
and laparoscopical assisted surgery. Chinese 
Journal of Bases and Clinics in General Sur-
gery 2012; 11: 1208-1212.

[11]	 Gong J, Cao Y, Wang Y, Zhang G, Wang P, Luo G. 
Three-step hand-assisted laparoscopic d2 rad-
ical gastrectomy for chinese obese patients: a 
highly efficient and feasible surgical approach. 
J Cancer 2015; 6: 120-127.

[12]	 Gong JQ, Cao YK, Wang YH, Zhang GH, Wang 
PH, Luo GD. Three-step hand-assisted laparo-
scopic surgery for radical distal gastrectomy: 
an effective surgical approach. Int J Clin Exp 
Med 2014; 7: 2156-2164.

[13]	 Luo GD, Cao YK, Zhang L, Zhang GH, Wang PH, 
Gong JQ, Wang YH. Clinical comparative analy-
sis of D2 radical gastrectomy of advanced gas-
tric cancer under laparoscope and with open 
surgery. West China Medical Journal 2011; 26: 
1323-1326.

[14]	 Wu CW, Hsieh MC, Lo SS, Lui WY, P’eng FK. 
Quality of life of patients with gastric adeno- 
carcinoma after curative gastrectomy. World J 
Surg 1997; 21: 777-782.

[15]	 Misawa K, Fujiwara M, Ando M, Ito S, Mochizu-
ki Y, Ito Y, Onishi E, Ishigure K, Morioka Y, Ta-
kase T, Watanabe T, Yamamura Y, Morita S, 
Kodera Y. Long-term quality of life after laparo-
scopic distal gastrectomy for early gastric can-
cer: results of a prospective multi-institutional 
comparative trial. Gastric Cancer 2015; 18: 
417-425.

[16]	 Japanese Gastric Cancer Association. Japa-
nese gastric cancer treatment guidelines 
2010 (ver. 3). Gastric Cancer 2011; 14: 113-
123.

[17]	 Huang YL, Lin HG, Yang JW, Jiang FQ, Zhang T, 
Yang HM, Li CL, Cui Y. LAS-assisted versus 
open gastrectomy with D2 lymph node dissec-
tion for advanced gastric cancer: a meta-anal-
ysis. Int J Clin Exp Med 2014; 7: 1490-1499.

[18]	 Qiu JF, Yang B, Fang L, Li YP, Shi YJ, Yu XC, 
Zhang MC. Safety and efficacy of LAS-assisted 
gastrectomy for advanced gastric cancer in the 
elderly. Int J Clin Exp Med 2014; 7: 3562-3567.

[19]	 Wang HY, Zhao XD, Li GS, Fu Y, Kuang LR, Cui 
SJ, Liu ZR. Meta analysis of safety and short-
term outcome of D2 radical gastrectomy of ad-
vanced distal gastric cancer with laparoscopi-
cal assisted surgery and with open surgery. 
Journal of China Medical University 2015; 44: 
252-258.

[20]	 Chen K, Mou YP, Xu XW, Cai JQ, Wu D, Pan Y, 
Zhang RC. Short-term surgical and long-term 
survival outcomes after laparoscopic distal 
gastrectomy with D2 lymphadenectomy for 
gastric cancer. BMCG Astroenterol 2014; 14: 
41.

[21]	 Lee J, Kim W. Clinical experience of 528 lapa-
roscopic gastrectomies on gastric cancer in  
a single institution. Surgery 2013; 153: 611-
618.

[22]	 Fang C, Hua J, Li J, Zhen J, Wang F, Zhao Q, 
Shuang J, Du J. Comparison of long-term re-
sults between LAS-assisted gastrectomy and 
open gastrectomy with D2 lymphadenectomy 
for advanced gastric cancer. Am J Surg 2014; 
208: 391-396.

[23]	 Cai J, Wei D, Gao CF, Zhang CS, Zhang H, Zhao 
T. A prospective randomized study comparing 
open versus LAS-assisted D2 radical gastrec-
tomy in advanced gastric cancer. Dig Surg 
2011; 28: 331-337.

[24]	 Wu LM, Jiang XJ, Lin QF, Jian CX. Comparative 
study of clinical efficacy of LAS-assisted radical 
gastrectomy versus open radical gastrectomy 
for advanced gastric cancer. Genet Mol Res 
2015; 14: 3459-3465.

[25]	  Zhang GT, Zhang XD. A hand-assisted laparo-
scopic distal gastrectomy can be an effective 
way in obese patients. Surg Laparosc Endosc 
Percutan Tech 2013; 23: 145-148.

[26]	 Cao YK, Liu LY, Zhou J, Luo GD, Wang YH, 
Zhang GH, Wang PH, Gong JQ, Zhang L. Hand-
assisted laparoscopic radical gastrectomy: 
comparison between laparoscopic and open 
approach. Zhonghua Wei Chang Wai Ke Za Zhi 
2012; 15: 740-742.

[27]	 Cao YK, Liu LY, Luo GD, Zhou J, Zhang GH. Re-
port on three cases of early-stage gastric can-
cer treated by radical proximal gastrectomy 
with hand-assisted laparoscopic surgery. Chi-
nese Journal of Operative Procedures of Gen-
eral Surgery (Electronic Version) 2011; 5: 411-
415.



Hand-assisted laparoscopic radical gastrectomy

1926	 Int J Clin Exp Med 2017;10(2):1917-1926

[28]	 Cao YK, Liu LY, Luo GD, Zhou J, Zhang GH. 15 
cases of total radical gastrectomy of gastric 
cancer with hand-assisted laparoscopic sur-
gery. Guangdong Medical Journal 2012; 33: 
265-267.

[29]	 Cao Y, Gong J, Zhou J, Liu L, Gan W, Huang L, 
Zhang G, Wang P, Luo G, Song Y. Efficacy com-
parison of lymph node dissection patterns of 
the reverse and the cabbage in hand-assisted 
laparoscopic D2 radical gastrectomy. Zhong-
hua Wei Chang Wai Ke Za Zhi 2016; 19: 200-
203.

[30]	 Cao YK, Luo GD, Liu LY, Zhou J, Gong JQ. Total 
gastrectomy with hand-assisted laparoscopic 
surgery in the treatment of huge gastric lym-
phoma. Chinese Journal of Operative Proce-
dures of General Surgery (ElectronicVersion) 
2011; 5: 188-191.

[31]	 Lin LQ, Cao Y, Li ZR, Liu Y, Jiang MM, Jie ZG. 
Splenic hilar lymph node dissection in total 
gastrectomy with modified hand-assisted lapa-
roscopic surgery. Chinese Journal of General 
Surgery 2014; 23: 227-231.

[32]	  Zhang GT, Liang D, Zhang XD. Comparison of 
hand-assisted laparoscopic and open radical 
distal gastrectomy for obese patients. Am Surg 
2013; 79: 1273-1278.

[33]	 Luo GD, Chen BH, Cao YK, Gong JQ, Tang SH, Li 
YM. Hand-assisted laparoscopic versus open 
radical gastrectomy of gastric remnant cancer: 
a clinical comparison. Int J Clin Exp Med 2015; 
8: 21152-21158.

[34]	 Cao YK, Wang YH, Liu LY, Zhou J, Bai HL. Clini-
cal study on standardization of lymph node dis-
section in hand-assisted laparoscopic surgery 
for gastric cancer. Chinese Journal of General 
Surgery 2012; 21: 1187-1190.

[35]	 Gong J, Cao Y, Li Y, Zhang G, Wang P, Luo  
G. Hand-assisted laparoscopic versus LAS-as-
sisted D2 radical gastrectomy: a prospective 
study. Surg Endosc 2014; 28: 2998-3006.

[36]	 Zhang GT, Song YC, Zhang XD. Hand-assisted 
laparoscopic total gastrectomy with regional 
lymph node dissection for advanced gastric 
cancer. Surg Laparosc Endosc Percutan Tech 
2014; 24: e78-84.


