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A B S T R A C T   

Introduction: The overall incidence of port site hernias in laparoscopy and robot-assisted surgeries ranges from 0% 
to 5.2%. Sufficient port site closure is essential to reduce and prevent the occurrence of port site hernia. However, 
complete fascial closure of 8-mm robot-port site appears to be difficult. In this study, we propose a safe and 
reliable robot-assisted port-site closure for robot-assisted gastrectomy. 
Materials and methods: The robotic arm was tilted 60–70◦ cranially or caudally to create a small gap between the 
port and the skin margin that was cut open for port insertion. While viewing through the robotic camera and 
grasping the polydioxanone (PDS) thread, the Lapa-Her-Closure was inserted into the peritoneal cavity through 
the gap. The Lapa-Her-Closure was removed after the PDS thread was grasped with robotic forceps. Subse-
quently, the Lapa-Her-Closure was inserted into the abdominal cavity by tilting the arm cranially or caudally, in 
contrast to the previous step. The PDS thread was inserted into the loop wire using robotic forceps. After 
tightening the loop wire and grasping the PDS thread, the Lapa-Her-Closure was removed, and the PDS thread 
was ligated to complete the abdominal wall closure, with total closure of the fascia and peritoneum. 
Results and conclusions: We utilized this port site closure technique in 12 patients who underwent robot-assisted 
gastrectomy for gastric cancer. The procedure was accomplished safely and efficiently in all cases without any 
technical problems. In conclusion, our port site closure is safe, reliable, and efficient procedure that can be 
performed using basic surgical techniques.   

1. Introduction 

Since the first report of port site hernia following gynecologic lapa-
roscopy in 1968, various efforts have been made to reduce the incidence 
of port site-related complications [1]. The overall incidence of port site 
hernia in laparoscopy and robot-assisted surgeries ranges from 0% to 
5.2%, but the true incidence may be higher due to underdiagnosis or 
underreporting [2]. In many institutions around the world, regardless of 
the robotic or laparoscopic technique, fascial closure is usually per-
formed for port sites larger than 10 mm, while it is uncommon for 5-mm 
trocar sites. In a retrospective review by Ramon et al. of 178 patients 
who underwent robotic general surgery, the incidence of robotic 8-mm 
port site hernia was 0.7%, while there was no occurrence of a 5-mm port 
site [3]. 

Routine closure of the fascia of robotic 8-mm port sites during ro-
botic surgery is still debatable. In addition, complete fascial closure of an 

8-mm port site appears to be difficult. In this study, we propose a safe 
and reliable robot-assisted port-site closure for robot-assisted 
gastrectomy. 

2. Methods 

For port placement: the camera port was inserted at the umbilicus, 
R2, using the open technique. An umbilical camera port was used for the 
2nd robotic arm. For the 1st and 4th robotic arms, two ports were placed 
on the bilateral anterior axillary line at R1 and R4. For the 3rd robotic 
arm, an additional port was placed between the left midclavicular line 
and the midline, indicated by R3. In addition, an additional assist 12- 
mm port was placed between the umbilical port and the right port. 
These ports were placed approximately at the level of the umbilicus. 

Port-site closure: The robotic arm was tilted 60–70◦ cranially or 
caudally to create a small gap between the port and the skin margin that 
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was cut open for port insertion. While viewing through the robotic 
camera and grasping the polydioxanone (PDS) thread, the Lapa-Her- 
Closure was inserted into the peritoneal cavity through the gap 
(Fig. 1). The Lapa-Her-Closure was removed after the PDS thread was 
grasped with robotic forceps. Subsequently, the Lapa-Her-Closure was 
inserted into the abdominal cavity by tilting the arm cranially or 
caudally, in contrast to the previous step. The PDS thread was inserted 
into the loop wire using robotic forceps (Fig. 2). After tightening the loop 
wire and grasping the PDS thread, the Lapa-Her-Closure was removed, 

and the PDS thread was ligated to complete the abdominal wall closure, 
with total closure of the fascia and peritoneum (Fig. 3). The camera and 
third arm port or assist port were difficult to visualize with the camera 
because they were near each other. The port wound can be easily 
visualized by rotating the 30◦ perspective mirror by 180◦ and changing 
it from a downward to an upward view. 

Fig. 1. The prepared Lapa-Her-Closure was inserted into the abdominal cavity.  

Fig. 2. PDS thread was inserted into the Lapa-Her-Closure loop wire, and grasped.  
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3. Results 

We utilized this port site closure technique in 12 patients who un-
derwent robot-assisted gastrectomy for gastric cancer. The procedure 
was accomplished safely and efficiently in all cases without any tech-
nical problems. 

4. Discussion 

Risk factors associated with port site hernia are divided into patient- 
related and surgery-related factors. According to a systematic review, 
patient-related risk factors include age of 60 years or older, BMI of 28 
kg/m2 or higher, poor nutritional status, diabetes mellitus, chronic 
cough, and smoking. Surgery-related risk factors include a port size of 
10 mm or greater, a bladed port, port location, operative time of more 
than 80 min, and fascial defect and disclosure. 

Robotic surgery is gaining popularity across all surgical fields due to 
its advantages over standard laparoscopic surgery. Robotic surgery uses 
bladeless working ports, measuring 8 mm or greater in cross-sectional 
diameter. The blunt tip trocars have the theoretical advantage of 
decreased risk port-site hernias because the fascia and muscle are not cut 
but split on insertion. In addition, the port is movable around the remote 
center, so that the traumatic torque at the port site does not increase 
regardless of the direction of arm movements. However, if the remote 
center is either too shallow or too deep relative to the fascial layers, 
unexpected torque can potentially result in larger fascial damage, which 
may lead to an increase in port site damage. In any case, sufficient port 
site closure is essential to reduce and prevent the occurrence of port-site 
hernia [2,4,5]. We utilized this port site closure technique in all patients 
and the procedure was accomplished safely and efficiently without any 
technical problems. 

In conclusion, our port site closure is a safe, reliable, and efficient 
procedure that can be performed using basic surgical techniques. 
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Fig. 3. Port-site peritoneum was grasped with a Maryland dissector to com-
plete the abdominal wall closure. 
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