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Introduction:Trocar site herniation (TSH) remains a significant 

complication following laparoscopic bariatric surgery. Conventional 

closure techniques often prove challenging and may lead to inadequate 

closure, increasing the risk of TSH. This study aimed to evaluate the 

effectiveness and safety of a novel omental plug technique for closing 

trocar sites in laparoscopic bariatric surgery. 

Methodology:A retrospective study included 256 patients who 

underwent laparoscopic bariatric surgery (LSG, OAGB, or RYGB) 

between 2019 and 2023 at Armed Forces Hospital, Taif, Saudi Arabia. 

We used an innovative omental plug technique to close trocar 

sites ≥10mm. The primary outcome was the incidence of TSH within 

12 months postoperatively, assessed clinically and with an 

ultrasonography examination. Secondary outcomes included wound 

infections, seroma formation, and reoperation for trocar site 

complications. 

Results:We observed no cases of TSH, indicating significant efficacy 

in preventing this complication. Other postoperative complications 

were minimal, with only one case (0.4%) of a superficial wound 

infection. 

Conclusion:In laparoscopic bariatric surgery, the omental plug 

technique demonstrated promising results in preventing TSH and 

reducing postoperative complications. Its ease of use, safety profile, 

and potential biological advantages suggest it may be a valuable 

alternative to traditional fascial closure methods. We warrant future 

larger, multicentric studies with longer follow-up to confirm these 

findings. 

 
Copyright, IJAR, 2024,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Metabolic-bariatric surgery (MBS) has become a key intervention in the management of obesity and associated 

metabolic disorders, owing to its long-term effectiveness in achieving sustained weight loss and improving 

metabolic health. As obesity rates continue to rise globally, the demand for surgical interventions has surged, 

positioning BMS as one of the most effective and durable treatments for severe obesity [1]. 

 

Corresponding Author:- Owaid M. Almalki 

Address:- Department of Surgery, College of Medicine, Taif University, Taif, Saudi 

Arabia. 

http://www.journalijar.com/


ISSN: 2320-5407                                                                              Int. J. Adv. Res. 12(09), 222-227 

223 

 

However, while laparoscopic techniques have revolutionized bariatric surgery by minimizing invasiveness and 

recovery time, they are not without risk. Trocar site complications, particularly trocar site herniation (TSH), remain 

a concern. These complications, which include bleeding, infection, pain, and herniation, tend to increase in 

frequency with the use of larger trocar diameters [2, 3]. Patients with obesity face an even higher risk of incisional 

hernias due to the combined effects of increased intra-abdominal pressure and weaker abdominal musculature as 

compared to non-obese patients [4]. 

 

Two significant risk factors—obesity and the technical difficulty of closing small, deep wounds at the trocar site—

pose challenges for effective fascial closure. Inadequate closure may lead to TSH, a complication that often goes 

unnoticed but can lead to serious outcomes such as bowel strangulation and necrosis. Despite the clear need, 

standard closure techniques at the trocar site remain difficult to perform in patients with obesity, and they are time-

consuming and imprecise [5, 6]. 

 

Despite the exploration of various methods and tools to mitigate these risks, including specialized suturing 

techniques and closure devices [7, 8, 9], there is no consensus on the most effective technique to minimize trocar 

site complications. The literature recommends fascial closure for trocar sites larger than 10 mm to reduce the 

incidence of TSH, but there remains significant variability in closure practices among surgeons [10, 11]. 

 

Given these difficulties, the goal of this study is to assess the safety and effectiveness of a novel closure technique 

that aims to overcome the drawbacks of traditional suturing techniques, particularly in obese patients, and lower the 

incidence of trocar site complications. 

 

Materials and Methods:- 
Study Design and Population 

This retrospective study was conducted at Armed Forces Hospital, Taif, Saudi Arabia, and included patients who 

underwent laparoscopic bariatric surgery between January 2019 and January 2023. A total of 256 patients were 

included, all of whom underwent one of the following procedures: Laparoscopic Sleeve Gastrectomy (LSG), One 

Anastomosis Gastric Bypass (OAGB), or Roux-en-Y Gastric Bypass (RYGB). All surgeries were performed by a 

single surgeon. 

 

The inclusion criteria for this study were as follows: 

1. Age between 18 and 65 years. 

2. Body Mass Index (BMI) ≥ 40 kg/m² or ≥ 35 kg/m² with associated obesity-related comorbidities. 

3. Underwent a laparoscopic bariatric procedure. 

4. Follow-up data available for at least 12 months postoperatively. 

 

Patients were excluded if they had a history of previous abdominal surgeries, required conversion to open surgery, 

or were lost to follow-up. 

 

Surgical Technique 

All surgical procedures were performed by a single experienced bariatric surgeon using standard laparoscopic 

techniques.  A bladeless trocar was inserted under direct visualization, and pneumoperitoneum was established with 

intra-abdominal pressures maintained at 15 mmHg. Trocar sizes of 10 mm and 12 mm were primarily used for 

access.  

 

Trocar sites ≥10 mm were managed with the innovative omental plug technique, wherein the omentum was 

mobilized, dissected, separated and shaped into a plug (Figure 1) and gently inserted into the muscle layer of the 

fascial defect (Figure2 and 3).  
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Figure 1:- Creating the omental plug. 

 

 
Figure 2:- Retraction of the port out of the muscle layer under supervision of the laparoscope. 

 

 
Figure 3:- The omental plug, which is being left in place to fill the fascial defect. 
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This plug was left in place to ensure closure of the fascial defect, and the skin was sutured with subcuticular 

interrupted 3-0 Monocryl sutures. Desufflation was performed under direct vision to confirm that the omental plug 

remained securely within the fascial layer. 

 

Outcome Measures 

The primary outcome of interest was the incidence of trocar site hernias (TSH) within 12 months postoperatively 

assessed both clinically and by an ultrasonographic examination. Secondary outcomes included postoperative 

complications such as wound infections, seroma formation, and the need for reoperation related to trocar site 

complications. 

 

Data on patient demographics, BMI, comorbidities, the type of bariatric surgery performed, and follow-up duration 

were collected and analyzed.  

 

Statistical Analysis 

Data were analyzed using SPSS software version 25.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were 

used to summarize patient demographics and clinical characteristics 

 

Ethical Considerations: 

This study received approval from the Institutional Review Board (IRB) of Alhada Military Hospital. Written 

informed consent was obtained from all participants before inclusion in the study. 

 

Results:- 
A total of 256 patients who underwent laparoscopic bariatric surgery between January 2019 and January 2023 were 

included in this retrospective study. Of these, 180 were females (70.3%) and 76 were males (29.7%), with a mean 

age of 41.6 ± 9.8 years (range 22–64 years). The mean preoperative Body Mass Index (BMI) was 43.2 ± 5.6 kg/m² 

(range 35.0–56.8 kg/m²). 

 

Regarding the type of surgery, 199 patients (77.7%) underwent Laparoscopic Sleeve Gastrectomy (LSG), 37 

patients (14.5%) underwent One Anastomosis Gastric Bypass (OAGB)and 20 patients (7.8%) underwentRoux-en-Y 

Gastric Bypass (RYGB). The follow-up period ranged from 12 to 24 months, with a mean follow-up of 18.3 months 

(Table 1). 

 

Table 1:- Patient Demographics, Surgical Data, and Outcomes. 

Characteristic N (%) 

Total n= 256 

Gender Distribution 

Female 180 (70.3%) 

Male 76 (29.7%) 

Mean Age (years) 41.6 ± 9.8 

Mean BMI (kg/m²) 43.2 ± 5.6 

Type of Procedure 

LSG 199 (77.7%) 

OAGB 37 (14.5%) 

RYGB 20 (7.8%) 

Follow-Up Period (months) 12 - 24 (mean 18.3) 

*Laparoscopic Sleeve Gastrectomy (LSG), One Anastomosis Gastric Bypass (OAGB), Roux-en-Y Gastric Bypass 

(RYGB). 

 

Postoperative Complications 

During the follow-up period, no cases of trocar site hernia (TSH) were observed. Other postoperative complications 

were minimal, with only one case (0.4%) of superficial wound infection at the trocar site, which resolved with oral 

antibiotics and did not require further intervention. There were no instances of seroma formation or the need for 

reoperation related to trocar site complications (Table 2). 
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Table 2:- Incidence of Trocar Site Hernias and Complications. 

Characteristic N (%) 

Total n= 256 

Complications 

Trocar Site Hernia 0 (0%) 

Wound Infection 1 (0.4%) 

Seroma Formation 0 (0%) 

Reoperation 0 (0%) 

 

The low complication rates suggest that the omental plug technique may be effective in reducing postoperative 

morbidity. Notably, the absence of trocar site hernias in this cohort further highlights the potential benefits of using 

this technique over traditional fascial closure methods. 

 

The secondary outcomes were equally favorable, with minimal wound-related complications, supporting the 

efficacy of the omental plug technique in bariatric surgery. 

 

Discussion:- 
The study's findings suggest that using an omental plug for trocar site fascial closure in laparoscopic bariatric 

surgery is a safe and effective alternative to traditional closure techniques. This method offers several advantages, 

including ease of application, cost-effectiveness, and the avoidance of foreign material, which may reduce the risk of 

complications associated with synthetic materials[12]. 

 

In our cohort, the incidence of trocar site hernia (TSH) is 0%, which is lower than the rates reported in previous 

studies using conventional methods. A study by Pilone et al. [7] reported TSH rates as high as 3.1% without fascial 

closure, while Gutierrez et al. [3] in their literature review of more than 18 thousand patients with fascial closure 

noted rates of up to 0.104%. These findings suggest that the omental plug technique may offer superior protection, 

particularly in patients with obesity because of their elevated intra-abdominal pressure and substantially thicker 

fattypreperitoneum. 

 

In terms of safety, our cohort experienced minimal postoperative complications. Only one patient (0.4%) developed 

a superficial wound infection, which resolved with oral antibiotics. No cases of seroma formation or reoperation 

related to trocar site issues were observed, which contrasts with higher complication rates reported in other studies 

utilizing traditional suturing methods [5]. Further emphasizing the potential benefits of the omental plug technique. 

The low complication rate is consistent with studies that suggest reduced tension at the wound site and the biological 

integration of omental tissue may promote better healing and reduce the risk of infection. 

 

As reported in the literature, the obese population is a high-risk patient group, and prolonged operative time and rate 

of complications are directly correlated with mortality after bariatric surgery [13, 14]. 

 

Given the inherent risks associated with bariatric surgery, including obesity-related complications and prolonged 

operative times, it is crucial to develop techniques that minimize additional risks. Obesity is a known risk factor for 

poor surgical outcomes, and reducing operative times has been shown to correlate with better results and lower 

mortality. The simplicity and ease of use of the omental plug technique, particularly in patients with challenging 

anatomy, may lead to reduced operative times compared to traditional fascial closure methods, which often require 

specialized instruments. 

 

Moreover, the biological characteristics of the omental plug may provide supplementary advantages. The omental 

tissue is recognized for its considerable vascular supply and immunological activities, which may account for the 

reduced incidence of infection and enhanced wound healing shown in our study. 

 

Research demonstrates that the omentum can regulate immune responses and promote healing by supplying 

cytokines and growth factors to the wound location [15]. 

 

However, the small sample size of our study limits the generalizability of our findings. While our results are 

promising, larger, multicenter studies are needed to validate the efficacy and safety of the omental plug technique 
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across different populations and surgical settings. Additionally, while our follow-up period was sufficient to capture 

early complications, longer follow-up is necessary to assess the durability of the omental plug technique and its 

impact on long-term outcomes, such as late-onset hernias or chronic pain.Furthermore, ultrasonography examination 

may not be the optimal tool for detecting TSH due to its operator dependency; computed tomography scan is likely 

to yield greater accuracy in future studies. 

 

Conclusion:- 
In conclusion, the omental plug technique appears to be a viable alternative to traditional fascial closure methods in 

laparoscopic bariatric surgery, offering benefits in terms of reduced hernia rates and complications. Despite the 

hopeful nature of our findings, larger multicenter trials utilizing advanced radiological techniques are necessary to 

evaluate the effectiveness and safety of the omental plug approach. Prolonged follow-up is essential to identify long 

term issues like late-onset hernias or chronic pain. 
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