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It is unknown whether reduced-port gastrectomy has a less invasive nature than

conventional laparoscopy-assisted distal gastrectomy (C-LADG). So we compared 30

cases of dual-port laparoscopy-assisted distal gastrectomy (DP-LADG; using an

umbilical port plus a right flank 5-mm port) as a reduced-port gastrectomy with 30 cases

of C-LADG alternately performed by a single surgeon. No significant differences were

observed in blood loss, intraoperative complications, the number of dissected lymph

nodes, postoperative complications, the day of first defecation, analgesic agents required,

changes in body temperature, heart rate, white blood cell count, serum albumin level, or

lymphocyte count between the 2 groups. The amounts of oral intake in the DP-LADG

group were significantly higher on postoperative days 9 and 10. We concluded that the

amount of oral intake in the DP-LADG group was superior to that in the C-LADG group;

however, no other evidence of DP-LADG being less invasive than C-LADG was

obtained.
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In recent years, single-port surgery, or reduced-

port surgery (RPS), has been used in various

surgeries, such as splenectomy, colectomy, and

gynecologic surgeries,1–14 and its cosmetic merit

has been widely accepted.3,4,6,9,11,13 The use of

bariatric sleeve gastrectomy and partial gastrectomy

for gastrointestinal stromal tumors reported in the

field of gastric surgery, however, RPS in gastrectomy

for gastric cancer, has just begun.1,7,15–17 We started

performing reduced-port laparoscopy-assisted distal

Reprint requests: Hideki Kawamura, Department of Surgery, JA Sapporo Kosei Hospital, N3E8, Chuo-ku, Sapporo 060-0033, Japan.

Tel: þ81-11-261-5331; Fax: þ81-11-271-5320. E-mail: h.kawamura@ja-hokkaidoukouseiren.or.jp

Int Surg 2013;98 247

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-07-07 via free access



gastrectomy through an umbilical port and an
additional port [dual-port laparoscopy-assisted dis-
tal gastrectomy (DP-LADG)] for gastric cancer locat-
ed in the lower or middle part of the stomach as an
applied laparoscopic gastrectomy in December 2009,
and we reported on its safety and feasibility in 2011.17

Laparoscopic gastrectomy is widely recognized as
a less invasive surgery that entails a longer operation
time but results in a lower bleeding volume, lesser
pain, fewer days until first defecation, and earlier
recovery of body temperature, heart rate, white
blood cell (WBC) count, C-reactive protein (CRP)
level, serum albumin level, and lymphocyte count
than open gastrectomy.18–21 However, no report has
compared invasiveness parameters for reduced-port
laparoscopic gastrectomy to those for conventional
laparoscopic gastrectomy. So it is unknown whether
RPS for gastrectomy is less invasive than conven-
tional laparoscopic gastrectomy.

In this study, to research the less invasive nature
of RPS with regard to gastrectomy, we compared
intraoperative and postoperative outcomes of DP-
LADG and conventional laparoscopy-assisted distal
gastrectomy (C-LADG).

Patients and Methods

In this study, the indication for DP-LADG and C-
LADG was preoperative clinical Stage IA (cStage
IA) gastric cancer located in the lower and middle
part of the stomach. Sixty consecutive patients
without history of upper abdominal surgery under-
went DP-LADG (30 patients) and C-LADG (30
patients) alternately between November 2010 and
December 2011 by a single surgeon who had
performed more than 300 C-LADG procedures and
20 DP-LADG procedures before starting this study.

Informed consent was obtained from all of the
patients by the surgeon. The information provided
to DP-LADG patients included notification that the
surgeon had adequate experience with laparoscopic
gastrectomy and RPS, but also that RPS for gastric
cancer has not been an established procedure and
there was the possibility of conversion to C-LADG.

The extent of lymph node dissection and the
degree of cancer stage were classified using the
Japanese classification of gastric carcinoma, 3rd
English edition, and the Japanese gastric cancer
treatment guidelines of 2010, published by the
Japanese Gastric Cancer Association.22,23

Operative procedures

Both straight graspers and curved-type graspers
(Roticulator Endo Grasp, Covidien Ltd, Hamilton,
Bermuda) were used for grasping the tissue in DP-
LADG. Activating laparoscopic coagulating shears
were used for dissection, and Roux-en-Y reconstruc-
tions were performed in all patients. D1þ (N0.8a, 9,
11p) lymph node dissection was performed in all cases.

Port settings in C-LADG

One camera port was inserted into the subumbilical
region, two 5-mm ports were inserted into the
bilateral hypochondriac region, and two 12-mm ports
were inserted into the bilateral flank region. We used
a 10-mm flexible scope during C-LADG. A 4-cm–
long upper midline abdominal incision was made to
extract and reconstruct the stomach (Fig. 1A).

Port settings in DP-LADG

Patients were placed in the Fowler position with
legs abducted. A SILS port (Covidien) was inserted

Fig. 1 Port settings in C-LADG (A) and DP-LADG (B).
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into an umbilical incision while another 5-mm port
was inserted into the right flank region (Fig. 1B). A
5-mm flexible scope was inserted into the 5-mm
trocar at the extreme caudal part of the SILS port.
The operator used either 1 trocar of the SILS port
and the right flank port, or 2 trocars of the SILS port.
The assistant used the remaining trocar for support.
The SILS port was removed and a wound protector
was attached to the umbilical incision. The stomach
was extracted from the umbilical incision and a Y-
limb anastomosis was created directly.

Collection of invasiveness parameters

Operation time, blood loss, day of first defecation,
number of analgesic agents required, vital signs,
hematologic examination, and amount of oral intake
were collected for invasiveness parameters. Body
temperature and heart rate were analyzed on
postoperative days (PODs) 1 to 7 using daily
maximum values. Hematologic examination was
performed on PODs 1, 4, and 7. The amount of oral
intake was analyzed on PODs 4 to 10 using daily
maximum values from 3 meals per day.

Clinical pathway

The same postoperative care was provided for all
patients using the same clinical pathway; full liquid
and walking was resumed on POD 1. Soft diet was
resumed on POD4. Regular diet was resumed on
POD 8.

Statistical analysis

Student t test and Pearson v2 test were used for
statistical evaluation of the differences between the 2
groups. SPSS 16.0 for Windows (SPSS Inc, Chicago,
Illinois) was used for statistical analysis. P , 0.05
was considered statistically significant.

Results

Patient characteristics

Age, sex, American Society of Anesthesiologists
classification, and body mass index did not differ
significantly between the 2 groups (Table 1).

Operative findings

All 30 cases of DP-LADG were accomplished
without the addition of a port. All 30 cases of C-
LADG were accomplished without conversion to
open surgery. Operation time in the DP-LADG
group was significantly longer (mean, 214.5 min-
utes) than that in the C-LADG group (mean, 178.2
minutes). No significant difference in blood loss was
observed between the 2 groups. There were no
incidences of intraoperative complications requiring
additional ports or conversion to open surgery in
either group. No significant difference was ob-
served in the number of dissected lymph nodes
(Table 2).

Table 1 Backgrounds of patients

C-LADG (n ¼ 30) DP-LADG (n ¼ 30) P

Age, y 69.2 6 11.4 64.9 6 12.4 0.167
Sex, No. (%) 1.000

Male 19 (63.3) 19 (63.3)
Female 11 (36.7) 11 (36.7)

ASA, No. (%) 0.050
1 8 (26.7) 6 (20.0)
2 18 (60.0) 17 (56.7)
3 4 (13.3) 7 (23.3)

BMI 22.3 6 3.6 24.0 6 2.8 0.611

ASA, American society of Anesthesiologists classification; BMI,
body mass index.

Table 2 Operative findings

C-LADG (n ¼ 30) DP-LADG (n ¼ 30) P

Operation time, min 178.2 6 46.5 214.5 6 28.5 0.001
Blood loss, mL 61.8 6 125.1 24.0 6 34.3 0.122
Intraoperative complication, No. (%)

Yes 0 (0) 0 (0)
No 30 (100) 30 (100)

Requiring additional port(s), No. (%) 1.000
Yes 0 (0) 1 (3.3)
No 30 (100) 29 (96.7)

Conversion to open surgery, No. (%)
Yes 0 (0) 0 (0)
No 30 (100) 30 (100)

No. of dissected lymph nodes 39.5 6 28.5 33.4 6 13.6 0.294
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Postoperative course

Pancreatic juice leakage occurred in 1 patient in the
DP-LADG group; however, no significant difference
was observed in the incidence of postoperative
complications between the 2 groups. No significant
difference was observed in the day of first defeca-
tion and the number of analgesic agents required.
There was no incidence of mortality in either group
(Table 3).

Changes in vital signs and blood examination

Mean body temperature and heart rate in the DP-
LADG group normalized in the same manner as
they did in the C-LADG group (Fig. 2). WBC counts
in the DP-LADG group normalized in the same
manner as they did in the C-LADG group (Fig. 3A).
On POD 1, CRP levels were significantly higher in
the DP-LADG group (5.0 6 2.1 mg/dL) than in the
C-LADG group (3.3 6 1.9 mg/dL; P ¼ 0.003; Fig.
3B). Serum albumin levels and lymphocyte counts
in the DP-LADG group increased to the same
extent as those in the C-LADG group (Fig. 3C and
3D).

Changes in the amount of oral intake of food

The amount of oral intake of food in the DP-LADG
group was the same as that in the C-LADG group in
the early phases; however, the amount of oral intake
in the DP-LADG group increased at a greater rate
than that in the C-LADG group. The amount of food
intake in the DP-LADG group was significantly
higher than that in the C-LADG group on PODs 9
(69% versus 55%; P¼0.025) and 10 (67% versus 54%;
P ¼ 0.026; Fig. 4).

Discussion

There have been some previous studies of the safety
and feasibility of RPS in gastrectomy for gastric
cancer.16,17 These studies had a small sample size
and were retrospective in nature. Therefore, the
present study is the first prospective report on the
safety and feasibility of RPS in gastrectomy. In this
study, no significant differences were observed with
regard to the amount of blood loss, the rate of
intraoperative and postoperative complications, the
rate of requiring additional ports, the rate of
conversion to open surgery, and the number of

Table 3 Postoperative course

C-LADG (n ¼ 30) DP-LADG (n ¼ 30) P

Postoperative complication, No. (%) 1.000
Yes 0 (0) 1 (3.3)
No 30 (100) 29 (96.7)

First defecation, day 3.5 6 0.5 3.7 6 0.7 0.168
Total number of analgesic agents used 3.2 6 3.3 4.2 6 3.1 0.241
Mortality, No. (%)

Yes 0 (0) 0 (0)
No 30 (100) 30 (100)

Fig. 2 Comparison of body temperature (A) and heart rate (B) in the C-LADG and DP-LADG groups.
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dissected lymph nodes between the DP-LADG and
C-LADG groups. One disadvantage of DP-LADG
compared with C-LADG is that it needs a longer
operation time. However, the mean operation time
for DP-LADG was 36 minutes longer, which we
believe is not a significant prolongation and is
within the permissible range. These results demon-
strate that the safety and feasibility of DP-LADG are
permissible compared with those of C-LADG with
regard to gastrectomy with D1þ lymph node
dissection. However, we consider that it may be
difficult performing D2 lymph node dissection on a
morbidly obese patient. In such cases, an additional
port (or ports) may be needed to ensure the accuracy
of lymph node dissection.

Laparoscopic gastrectomy provides the potential
for less pain, early recovery of bowel movement,
early normalization of WBC counts and CRP levels,
and less of a decrease in serum albumin levels and
lymphocyte counts.18–21 RPS is cosmetically superior
to conventional laparoscopic surgery; however, it is
unknown whether RPS is less invasive than conven-
tional laparoscopic surgery, because there are no
detailed reports on this topic. In this comparative
study of gastrectomy, no significant differences were

observed in the day of first defecation or the number
of analgesic agents required. Furthermore, most vital
signs and blood examinations in the DP-LADG
group changed in the same manner as those in the C-
LADG group. CRP levels in the DP-LADG group

Fig. 3 Comparison of changes in WBC counts (A), CRP levels (B), serum albumin levels (C), and lymphocyte counts (D) in the C-

LADG and DP-LADG groups.

Fig. 4 Comparison of amount of oral intake of food in the C-

LADG and DP-LADG groups.
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were significantly higher on POD 1 but not on any
other PODs. From our results, we conclude that
there is no evidence that DP-LADG is less invasive
than C-LADG in commonly used parameters mea-
suring invasiveness.

In this study, we compared the recovery of the
amount of oral intake of food between the DP-
LADG and C-LADG groups. This is not a commonly
used parameter for invasiveness; however, the
amount of oral intake in the DP-LADG group
increased at a greater rate than that in the C-LADG
group. The amount in the DP-LADG group was
significantly higher than that in the C-LADG group
on PODs 9 and 10. The interpretation for this
phenomenon should be prudent because no signif-
icant difference was observed in the recovery of
bowel function (the day of first defecation) between
the 2 groups. We suggest that mental status may be
one of the possibilities because the amount of oral
intake of food has a close relationship with mental
status.24 Patients who underwent DP-LADG had an
almost invisible umbilical scar and one small
(around 5 mm long) wound, and this might result
in a better mental status for them than for patients
who underwent C-LADG. In fact, patients in the
DP-LADG group often expressed their surprise
about the small size of the wound. To make a
definitive conclusion about this suggestion, assess-
ment of quality of life, including mental status,
would be required.

In conclusion, DP-LADG with D1þ lymph node
dissection for early gastric cancer can be performed
with the same level of safety and accuracy as C-
LADG. There is no evidence that DP-LADG is less
invasive than C-LADG in commonly used param-
eters for invasiveness, such as the day of first
defecation, the number of analgesic agents required,
changes in vital signs, and blood examinations. The
amount of oral intake of food in the DP-LADG
group was superior to that in the C-LADG group;
however, the reasons for this are unclear. Given the
results mentioned above, DP-LADG can be regard-
ed as an optional procedure that is cosmetically
superior at present.
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