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Introduction 

The introduction of laparoscopic surgery has resulted 
in significant improvements in outcomes for a range 
of surgical procedures. A number of studies show that 
laparoscopic surgery is associated with better outcomes such 
as shorter length of stay, reduced surgical complications, 
reduced bleeding and pain, compared with open surgery 
(1,2). This procedure is spreading widely in various fields. A 
recent challenge in the performance of laparoscopic surgery 
is to reduce the number of incisions to lessen invasiveness. 
Single incision laparoscopic surgery (SILS) or reduced port 
surgery (RPS) is one of this approach. Although the surgical 
procedure and equipment of laparoscopic surgery has been 
developed in various fields, laparoscopic gastrectomy (LAG) 
is still selective because of the complexity of the procedure 
(3,4). To complete this operation, four or five incisions 
(ports) or additional small incisions are generally required 

(5,6). These assistant incisions or ports are needed for 
visualization of the working field and/or making the counter 
traction against dissected tissues during LAG. 

Multi-channel ports are spreading worldwide to achieve 
less invasiveness. This port enables insertion of multiple 
instrument via a single incision. SILS and RPS which use a 
multi-channel port to reduce the invasiveness of the surgery 
has been reported (7-9). Previously, we reported the benefits 
of RPS for early gastric cancer (10). Our concept is “do 
not use a useless port”. Here we demonstrate the technical 
aspect of dual port distal gastrectomy.

Patient selection and working

Eighteen patients (5 women, 13 men) were attended in this 
study between December 2010 and December 2014. Dual 
port distal gastrectomies were operated on by the same 
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surgeon in one institution. The patient’s mean age and 
body mass index (BMI) were 67.6 years (range, 50–87) and  
22.2 kg/m2 (range, 16.7–28.4), respectively. Seven (38.9%) 
of the patients were over 75 years old. As shown in Table 1,  
several patients had co-morbidities, such as diabetes, 
hypertension, cardiovascular disease, chronic obstructive 
pulmonary disease, chronic renal failure and past history of 
cerebral infarction. For evaluation of patients’ activity, the 
grade of the Eastern Cooperative Oncology Group (ECOG) 

performance status (11) was used. 
Seventeen patients were diagnosed with early gastric 

cancer located in the middle and distal third portion of 
the stomach by preoperative biopsy specimens and other 
imaging studies including endoscopic findings and CT 
scan. Contra-indication cases of endoscopic submucosal 
dissection (ESD) such as larger size, deeper invasion 
and pathologically undifferentiated type of tumors were 
selected for dual port distal gastrectomy. This indication 
was according to guidelines of the Japanese Gastric Cancer 
Association (12). A case of duodenal stricture due to chronic 
duodenal ulcer disease was also selected.

Preoperative preparation

Because the tumors could not be visualized laparoscopically, 
Indian ink was injected in the proximal side of the lesion 
by preoperative endoscopy. This procedure enables to 
recognize the location of cancer lesions laparoscopically. 
As the multichannel port, the SILS Port (Covidien, Tokyo, 
Japan) was used. To avoid confliction of surgical instrument, 
5-mm flexible laparoscope (Olympus, Tokyo, Japan) 
were prepared in all cases. Patients were allowed to have 
conventional meals the day before surgery, and drink clear 
liquids 2 hours before surgery.

Procedure

Surgeries were performed by a single surgeon under general 
anesthesia in the lithotomy position. Pneumoperitoneum 
pressure was preset at 10 mmHg. After one 2.5-cm 
transumbilical incision was made in a vertical fashion, the 
SILS Port was inserted via this vertical incision. Normally 
a surgeon was positioned between the patient’s legs during 
laparoscopic procedure (Figure 1). After pneumoperitoneum 
was created by CO2 input tube to the inlet in the port, the 
visceral space was inspected. Then, a second port, 12-mm  
in size, was inserted into the left lower quadrant of 
abdomen. This port was mainly used for the surgeon’s right 
hand, and an Endo-GIA (Covidien, Tokyo, Japan) or suture 
devises was also used by this 12-mm port. To visualize 
the neighboring organs and bursa space, the gastric wall 
was lifted by the surgical nylon ligature. A surgical nylon 
ligature with a straight needle was pricked on the skin in 
the upper abdomen and inserted into the abdominal cavity 
without any ports. And this ligature was simply sutured to 
the anterior wall of the stomach (Figure 2). After making 
two sutures into the stomach wall, the needles were 

Figure 1 Surgical position in performance of the dual port 
distal gastrectomy. The surgeon was positioned between the  
patient’s legs.

Table 1 Characteristic of study patients (n=18)

Characteristic n

Age (mean ± SD) 50–87 (67.6±10.8)

Male/female 13/5

Mean BMI
 
(kg/m

2
) 22.2±3.26

Performance status

0 13

1 2

2 3

Comorbid diseases

Diabetes mellitus 2

Hypertension 3

Cardio vascular 5

Respiratory 1

CRF 1

Cerebral infarction 1

BMI, body mass index; CRF, chronic renal failure. 
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removed from the abdominal cavity via the abdominal 
wall. Then, the stomach wall was lifted manually and fixed 
temporarily to the abdominal wall. This procedure enabled 
to visualize the relationship between the gastric vessels and 
neighboring organs (Figure 3). After opening bursa space by 
the hemostat device such as Harmonic Scalpel (Johnson & 
Johnson, Tokyo, Japan), the gastric vessels were recognized 
easily. Then, the distal side of gastroepiploic arcade and 
right gastric artery were dissected and cut with clipping and 
hemostat device. The proximal side of gastroepiploic vessels 
were also dissected and cut along the proximal side of the 
stain that had been injected preoperatively. The Endo-GIA 
was used to cut the duodenum. After cutting the duodenum, 
the left gastric vessels such as the left gastric artery and 
coronary vein were exposed and cut near the root. The 
proximal side of stomach was cut along the stain by the 
Endo-GIA and distal gastrectomy was completed (Figure 4). 

Then, lymph node dissection around the common hepatic 
and celiac artery was performed. We performed Roux-
en-Y reconstruction in all cases. After making a gastro-
jejunostomy by the Endo-GIA, the suture hole was simply 
sutured and lifted up by the nylon ligature in the same 
manner as before, and closed by the Endo-GIA (Figure 5).  
After removing SILS Port, Jejuno-jejunostomy was made 
manually using the 2.5-cm incision of umbilical port site 
(Figure 6). A flat closed drain was inserted around the 
gastro-jejunostomy using the left 12 mm port site (Figure 7).

Role of team members

(I) Hiroyuki Kashiwagi: performed dual port gastrectomies, 
interpreted the results, drafted and finalized the 
manuscript.

(II) Jun Kawachi: critically revised the manuscript.

Figure 2 Surgical nylon with a straight needle was inserted into 
the visceral space and the anterior wall of the stomach was sutured.

Figure 3 After lifting the gastric wall, the anatomical relationship 
between the gastric vessels and neighboring organs was easily 
visualized.

Figure 4 The proximal side of the tattoo staining was cut by the 
Endo-GIA to complete the distal gastrectomy.

Figure 5 After completing the gastro-jejunostomy by the Endo-
GIA, a surgical nylon ligature was used to close the suture hole.
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(III) Naoko Isogai: trainee for RPS.
(IV) Takako Yamanashi: collection and assembly of data. 
(V) Katsunori Miyake: trainee for RPS.
(VI) Rai Shimoyama: conducted experiments.
(VII) Ryota Fukai: conducted experiments.
(VIII) Yasushi Terada: conducted experiments.
(IX) Hidemitsu Ogino: critically revised the manuscript.

Post-operative management

All patients were moved from the high care unit to the 
general unit the day after surgery and began to take soft 
meals. Rehabilitation was also started on postoperative 
day (POD) 1. Drain was normally removed on POD 3. 
Laboratory data were obtained on PODs on 1 and 3 in all 
cases. Table 2 shows the outcomes of the dual port surgery. 
As we had reported previously, the surgical outcomes were 
acceptable, compared to the conventional 4 or 5 ports 
method (9). No major complications have been occurred in 
all cases. The safety surgical margins were also confirmed 
by pathological study. Because every cancer patient had 
no lymph node metastasis, an additional chemotherapy or 
surgery was not required in all cases, according to guidelines 
of the Japanese Gastric Cancer Association (12).

Tips, tricks and pitfalls

Our concept is “Do not use an unnecessary port”. Normally 
the role of assistant ports is to make counter traction and 
a working field in the visceral space. To replace this role, 
a surgical nylon ligature with a straight needle is crucial. 
This nylon ligature enables to maintaining the visual 
field without any additional ports or surgical instruments. 
Because these nylon sutures or related small injury on 
gastric wall are resected when gastrectomy, the sutures 
could make repeatedly during operation. If counter traction 
or the visual field is not sufficient, other sutures without any 
additional ports could be made. We also use this technique 
to close the suture hole in gastrojejunostomy. After simple 
sutures by nylon ligatures, this suture hole was easily closed 
by the Endo GIA.

The SILS technique has limitation of motion and 
reduced ability of triangular dissection by surgical 
instruments. Because a camera and two surgical instruments 
were introduced into the visceral space through a 
small umbilical incision, collision and conflict of these 
instruments are inevitable. Consequently, an inherent 
technical challenge that arises from the SILS technique is 
that of a compromised view and locomotive field (13). A 
multichannel port with small additional port may overcome 
these problems (10,14). Our method uses the SILS Port 
and a 12-mm port. This should prevent interference 
between camera maneuvers and other movement of surgical 
instruments, and maintain an ergonomic position for the 
surgeon and assistant.

Figure 6 Jejuno-jejunostomy was performed manually outside the 
abdomen using a umbilical incision.

Figure 7 A flat closed drain was inserted into 12 mm port site 
wound.

Table 2 Outcomes of dual port distal gastrectomy in 18 patients

Variables Outcomes

Operation time (min) 273.4±36.1

Intra-op. bleeding (mL) 59.2±86.1

Dissected lymph nodes (No.) 16.1±2.8

Hospital stay after surgery (days) 8.3±1.6
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The 5-mm flexible scope is also crucial. The use of 
multiple instruments with a multichannel port sometimes 
results in “sword fighting” between the scope and the other 
instruments. A 5-mm flexible scope can avoid this problem 
because the articulating tip can bend in all directions up 
to 100 degrees. Personally, we consider that 5-mm scope 
is better than a 10-mm scope to avoid the same problem 
although the 10-mm scope generally provides a better 
imaging performance. In combination with a multichannel 
port, an additional 12-mm port, a 5-mm flexible scope, and 
the surgical nylon ligature with straight needle enable the 
achievement of dual port surgery, even for LAG. 

A needle device such as Endo-relief forceps (Hope 
Denshi Co., Chiba, Japan) is a future option (15). Endo-
relief was used for two cases in this series. Its usage is not 
necessary but provides easy access, especially for persons 
unfamiliar with SILS or RPS.
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