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Abstract 
Background: Ten-millimeter ports are often used in laparoscopic surgery. It could be difficult to 
close the ports sites, especially in obese patients. We described a new method to close ten-milli- 
meter port-site wounds, effective and easily to perform. Methods: Forty cases of laparoscopic ba-
riatric surgery were performed from April 2010 to September 2011 at IRCAD Taiwan. Among 
them, 30 patients received trocar hole closed with SURGICEL® Original Hemostat and the other 10 
patients received trocar hole closed with autologous fat. The results were recorded. Results: In 
group of SURGICEL® Original Hemostat, includes 21 female and 9 male, age range from 18 to 54 
with average 39.5 years. Average BMI is 42.4 (range from 32.6 to 55). The operations include 27 
cases of laparoscopic sleeve gastrectomy, 2 cases of laparoscopic gastric bypass, and 1 case of 
laparoscopic mini-bypass. Group of autologous fat includes 3 female and 7 male, age range from 
20 to 49 with average 38.6 years. Average BMI is 39 (range from 32.8 to 64.5). The operations 
include 9 cases of laparoscopic sleeve gastrectomy, and 1 case of laparoscopic mini-bypass. No 
complications of trocar wound including infection, hematoma, and hernia were found for a mean 
follow-up of 6 months. Conclusions: For obese patients, closure of port sites can be difficult. We 
described a method of closing 10-mm port-sites wounds, which are easy, effective, and not re-
quired any special instruments. 
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1. Introduction 
Port site hernia is an important yet under-recognized complication of laparoscopic surgery, which carries a high 
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risk of strangulation due to the small size of the defect involved [1].  
The incidence of trocar hernias ranges from 0.2% to 3.1% [2]. There are numerous ways of closing laparos-

copic wound. However, it is difficult in obese patients [3]. Initially, we used surgicel plug to fill the trocar hole 
[4]. Then we modified to use autologous fat as a substitute. This idea comes from autologous fat transplantation 
for breast augmentation. The short outcome is well. We described this easy method. 

2. Materials and Methods  
2.1. Patients 
Forty cases of laparoscopic bariatric surgery were performed from April 2010 to September 2011 at IRCAD 
Taiwan. The surgical procedure was performed by the same surgeons, experienced in advanced laparoscopic 
surgery. None of the patients had undergone previous bariatric surgery.    

2.2. Surgical Technique 
Patients are positioned with legs split in the reverse Trendelenburg position. The surgeon stands between pa-
tient’s legs. The first 12 mm trocar is introduced in the midline, 15 to 25 cm caudal from xyphoid. Three or ad-
ditional trocars are inserted under direct vision. 12 mm trocar in left middle abdomen; 5 mm trocars in right 
middle and sub-xyphoid process region. Sometimes we will put the fifth trocar is 5 mm and put in the left lateral 
abdomen. During operation, we will cut down the fat pad over cardia to identify the angle of His, and the fat pad 
was prepared for closure of trocar hole. After completion of operation, we will put a close drain the staple line or 
anastomosis, via 5 mm trocar wound. The fat pad is moved to the bottom of trocar hole by gasper (Figure 1), 
then remove the trocar and plug the fat pad in the hole (Figure 2). If the fat pad is not big enough, we will cut 
down a piece of omentum as a substitute, or the surgical could be also as a substitute (Figure 3). 
 

 
Figure 1. The fat pad is moved to the bottom of 
trocar hole by gasper.                                

 

 
Figure 2. Remove the trocar and plug the fat pad 
in the hole.                                          
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Figure 3. Surgicel could be as a substitute to plug into the 
hole.                                                     

3. Results  
The demographics of these patients were shown in Table 1.  

30 patients received trocar hole closed with SURGICEL® Original Hemostat, includes 21 female and 9 male, 
age range from 18 to 54 with average 39.5 years. Average BMI is 42.4 (range from 32.6 to 55). The operations 
include 27 cases of laparoscopic sleeve gastrectomy, 2 case of laparoscopic gastric bypass, and 1 case of lap- 
aroscopic mini-bypass.  

10 patients received trocar hole closed with autologous fat, includes 3 female and 7 male, age range from 20 
to 49 with average 38.6 years. Average BMI is 39 (range from 32.8 to 64.5). The operations include 9 cases of 
laparoscopic sleeve gastrectomy, and 1 case of laparoscopic mini-bypass.  

Post-operative complications were observed in 10% (4/40) and include leaks (7.5%), and gastro-gastric fistula 
(2.5%). In all patients, no complications of trocar wound including infection, hematoma, and hernia were found 
for a mean follow-up of 6 months. 

Figure 4 and Figure 5 showed the interview of healing of trocar hole. Figure 4 showed 9 months after fat 
plug in trocar hole, there is no adhesion. Figure 5 showed 15 months after surgical plug in trocar hole, there is 
no adhesion or incisional hernia was found. However, it showed white color change of peritoneum. 

4. Discussion  
Owens M et al. described the incidence of port site herniation for bariatric surgery was 0.57% in 2644 patients 
with a mean follow-up of 67.4 months [1]. Closure of trocar holes or use of the Versastep trocar system (US 
Surgical, Norwalk, CT) has the advantage of minimal trocar-related hernias in bariatric surgery [5]. Although 
post-operative hernia in 5-mm trocar had been reported [6], many authors suggested ten-millimeter ports should 
be closed [3] [7]. Duron et al. reported that fascia closure of trocar holes might decrease the incidence of hernias 
and obstructions [8].  

There were several methods been reported, included fascia closure device [9], a spinal cord needle [10], a su-
ture carrier [11], a 2-mm trocar [12], or a Deschamps needle [13]. There methods were used to close the fascia 
and peritoneum together. Chiu CC and Lee WJ et al. presented a new method to close the trocar wound [5]. 
They use a surgicel plug to put into the trocar hole. However, you need two or three pieces of surgicels. So, we 
modified our method to use autologous fat as a substitute.    

This idea comes from plastic surgeons used autologous fat transplantation for breast augmentation. Autolog-
ous fat transplantation was initially performed by Neuber in 1893 to fill in depressed scars [14]. Since then, 
some plastic surgeons have utilized this method for improving facial and body contour depression and scars. It is 
commonly used to correct soft tissue defects. Recently, it is popularly used as adjunct in breast reconstruction 
surgery. 

We think surgicel is a foreign body to human body, it may result in inflammation and fibrosis. Brucker M et 
al. reported the fate of transplanted autologous fat in animal model [15]. A significant inflammatory response  



C.-H. Lin et al. 
 

 
462 

Table 1. Characteristics of patients undergoing laparoscopic bariatric surgery for obesity.                                        

Variable Surgicel plug Fat plug  

Number 30 10  

Age range (average) 18 - 54 (39.5) 20 - 49 (38.6)  

Gender    

-Female 21 7  

-Male 9 3  

BMI average (range) 42.4 (32.6 - 55) 39 (32.8 - 64.5)  

Method    

-LGB 2   

-Mini-bypass 1 1  

-LSG 27 9  

Complications    

-Leaks 2 1  

-Gastro-gastric fistula 1 0  

BMI: body mass index; LGB: laparoscopic gastric bypass; LSG: laparoscopic sleeve gastrectomy. 
 

 
Figure 4. The internal view of fat plug trocar hole 9 months after operation.                                                 
 

 
Figure 5. The internal view of mesh plug trocar hole 15 months after operation, white color change of peritoneum.                  
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was present in the early phases, with evidence of neovascularization. The transplanted fat remained viable at 1 
year, with good overall survivability and minimal fibrosis. In this point of view, no matter surgicel or autologous 
fat, we can achieve the effect of fibrosis in trocar hole. 

In our report, we have 10 cases of bariatric surgeries which trocar hole closed with autologous fat, included 
fat pad of cardia of stomach and greater omentum. There was no port site hernia in the mean follow-up of 6 
months. We keep use this method to close the trocar hole and need more cases and longer time to follow up the 
results.  

5. Conclusion 
In conclusion, autologous fat plug into trocar hole in bariatric surgery is easy, time saving, cost free, and safe.    
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