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ABSTRACT 

 

 
ARTICLE DETAILS 

 

Background: Incisional hernia remains one of the most frequent complications after midline 

laparotomy, associated with significant morbidity, readmissions, and reoperations. Although 

small-bite suture techniques have reduced hernia rates, mechanical failure of the fascial closure 

remains an unresolved problem. 

Objective: The reinforced tension line (RTL) technique was developed to enhance the 

biomechanical strength of abdominal wall closure by optimizing the distribution of tensile forces 

and preventing suture pull-through. 

Methods and Evidence: The RTL method involves the placement of a longitudinal, 

nonabsorbable suture parallel to the primary fascial closure. This additional suture functions as a 

mechanical reinforcement line that redistributes peak tensile forces from the fascial edges into 

surrounding tissue. Recent randomized clinical trial data demonstrate that supplementing standard 

small-bite closure with an RTL suture significantly reduces the incidence of incisional hernia 

following midline laparotomy for colorectal cancer—from 21% with standard closure to 6% with 

RTL augmentation—without increasing wound complications or adverse events. 

Results and Relevance: The RTL technique is especially useful when mesh reinforcement is 

contraindicated, such as in contaminated or emergent settings. It provides a cost-effective, 

mechanically sound, and biologically compatible alternative to mesh while maintaining a simple 

surgical workflow. However, mesh reinforcement remains superior for long-term prevention in 

high-risk elective cases. 

Conclusion: RTL represents an innovative approach to fascial closure that enhances mechanical 

stability without introducing prosthetic material. Ongoing research is needed to define its long-

term outcomes and applicability in complex abdominal wall reconstruction. 
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INTRODUCTION 

Incisional hernia is one of the most common long-term 

complications following midline laparotomy, affecting up to 

one in four patients depending on surgical technique, patient 

comorbidities, and follow-up duration. These hernias are not 

merely aesthetic defects but carry substantial clinical and 

economic consequences, including chronic pain, bowel 

obstruction, and the need for surgical repair. Traditional 

methods of fascial closure have evolved over decades, with 

the small-bite, high-tension ratio technique—employing a 4:1 

suture-to-wound length ratio—demonstrated to reduce hernia 

incidence compared to large-bite or low-ratio closures. 

Despite these improvements, mechanical failure remains a 

concern, primarily due to localized suture pull-through and 

fascial tissue stress concentration. [1-3] 

 

 

 

 

 

 

 

 

 

https://doi.org/10.47191/ijmscrs/v5-i11-13
https://orcid.org/0009-0004-5954-6291
https://ijmscrs.com/
https://ijmscrs.com/


Reinforced Tension Line (RTL) Technique for Abdominal Wall Closure: A Suture-Based Alternative to Mesh 
Reinforcement 

1873     Volume 05 Issue 11 November 2025                     Corresponding Author: Gerel Alecssandro Nuñez Falcon  

 

 
Figure 1. Schematic representation of RTL technique 

 
To address these biomechanical limitations, the reinforced 

tension line (RTL) technique was developed. RTL introduces 

a longitudinal, nonabsorbable suture placed parallel to the 

primary closure line, functioning as a mechanical “load-

sharing” element that redistributes tension across a broader 

area of the abdominal wall. By offloading peak stresses from 

the fascial edge and primary suture line, RTL minimizes 

localized stress points that can lead to tissue tearing, 

dehiscence, or hernia recurrence.[1-5] 

This approach is distinct from mesh reinforcement or 

component separation, as it relies entirely on suture 

mechanics rather than prosthetic materials or tissue 

advancement. It therefore provides an attractive option in 

patients where mesh use is contraindicated, such as in 

contaminated surgical fields, emergency laparotomies, or 

high-risk septic settings.[6, 7] 

 

DISCUSSION 

The conceptual basis of RTL lies in its ability to modify the 

distribution of mechanical forces during wound healing. 

Standard midline closure often concentrates stress along the 

suture line, resulting in micro-tears and eventual failure at the 

suture-tissue interface. In contrast, RTL acts as a secondary 

tension-bearing system. When intra-abdominal pressure 

rises—such as during coughing or mobilization—the parallel 

suture absorbs part of the load, decreasing stress transmitted 

directly to the fascial closure. This mechanical “buffering” 

may reduce the risk of early fascial separation and late hernia 

formation. [7] 

Clinical Evidence 

Recent randomized clinical data have validated the 

theoretical advantages of RTL. In a controlled trial involving 

patients undergoing midline laparotomy for colorectal cancer, 

the addition of an RTL suture to a standard small-bite (4:1) 

closure led to a remarkable reduction in the one-year CT-

detected incisional hernia rate—from 21% with standard 

closure alone to only 6% with RTL reinforcement.[8] 

Notably, this improvement was achieved without an increase 

in wound infections, seroma, or dehiscence, underscoring the 

safety and feasibility of the technique in clinical practice. 

Advantages 

The RTL technique offers several notable benefits: 

Enhanced biomechanical stability: By redistributing tensile 

loads, RTL prevents focal stress and reduces the risk of suture 

pull-through, particularly in patients with obesity, poor tissue 

quality, or elevated intra-abdominal pressure.[1, 4, 8] 

Avoidance of prosthetic material: Unlike mesh 

reinforcement, RTL introduces no foreign body, thereby 

reducing infection risk—a key advantage in contaminated or 

potentially contaminated cases such as perforated bowel or 

emergency surgery.[6] 

Technical simplicity and accessibility: The technique can be 

performed with standard suture materials and does not require 

specialized equipment, making it feasible in both high-

resource and limited-resource settings. [1, 4, 8] 

Cost-effectiveness: By avoiding prosthetic mesh, RTL 

reduces procedural cost while maintaining hernia prevention 

efficacy comparable to more complex interventions. 

Disadvantages and Limitations 

Despite these strengths, RTL has certain limitations: 
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Inferiority to mesh in high-risk elective cases: Meta-analyses 

indicate that prophylactic mesh reinforcement remains the 

most effective method for preventing incisional hernia, 

particularly in patients at extreme risk such as those 

undergoing open abdominal aortic aneurysm repair or 

repeated laparotomies.[3] 

Limited long-term data: Most RTL studies report outcomes at 

one to two years; the long-term durability compared with 

mesh reinforcement remains unclear. Further studies with 

extended follow-up are necessary. [6, 8] 

Not suitable for all cases: RTL may be insufficient in cases 

with extreme fascial tension (>40 N), massive hernias, or 

severe loss of domain, where prosthetic support is required to 

achieve a tension-free closure.[2] 

Limited evidence in complex reconstructions: Its role in 

reoperative or multi-plane abdominal wall repairs is yet to be 

fully defined. 

Comparative Perspective 

In the continuum of abdominal wall closure strategies, RTL 

occupies a valuable intermediate position. It provides a 

mechanical advantage superior to standard suture closure 

while avoiding the drawbacks of prosthetic mesh. In 

emergency or contaminated fields, it offers a safe and 

effective alternative when mesh implantation poses infection 

risks. For elective, high-risk patients, however, mesh 

reinforcement continues to yield the lowest hernia recurrence 

rates. The ideal surgical approach should therefore be 

individualized, balancing biomechanical needs, 

contamination risk, and resource availability. [1-8] 

 

Table 1. Advantages and Disadvantages of the Reinforced Tension Line (RTL) Technique 

Aspect Advantages Disadvantages / Limitations 

Incisional hernia 

prevention 

Significantly reduces hernia rate compared to 

standard small-bite closure (21% → 6% at 1 

year).[2] 

Mesh reinforcement still superior for high-risk 

elective cases (e.g., aortic aneurysm repair).[3] 

Biomechanical 

performance 

Redistributes tensile forces, preventing suture pull-

through and fascial tearing; improves closure 

strength.[1,2] 

Efficacy not well established in very large or 

recurrent hernias where fascial tension exceeds 40 

N.[2] 

Infection risk Avoids prosthetic material, reducing risk of 

infection in contaminated or emergent settings.[2] 

Long-term comparative data with mesh 

reinforcement remain limited.[3] 

Technical demands Simple, reproducible, and uses standard suture 

materials; no special equipment needed. 

Requires familiarity with technique; learning 

curve may influence outcomes. 

Cost and resources No need for mesh or additional devices—potentially 

reduces procedural cost. 

Savings may be offset if recurrence occurs in very 

high-tension cases. 

Evidence base Supported by randomized trial showing short-term 

efficacy and safety. 

Limited data in complex or reoperative abdominal 

wall reconstruction. 

 

CONCLUSION 

The reinforced tension line (RTL) technique represents a 

significant evolution in suture-based abdominal wall closure. 

By adding a longitudinal reinforcement suture parallel to the 

primary closure, RTL distributes mechanical load more 

evenly across the fascial plane, minimizing the risk of suture 

pull-through and incisional hernia formation. Clinical trials 

demonstrate a substantial reduction in hernia rates without an 

increase in complications, establishing RTL as a promising, 

safe, and cost-effective technique. 

Its particular strength lies in contaminated or emergent 

scenarios, where mesh use is contraindicated. While mesh 

reinforcement remains the gold standard for elective high-risk 

cases, RTL provides an innovative solution for patients who 

would otherwise be at increased risk of hernia recurrence. 

Long-term studies are needed to confirm the durability of 

RTL and to define its role in complex and reoperative 

abdominal wall reconstruction. 

In summary, the RTL technique combines biomechanical 

soundness, procedural simplicity, and clinical effectiveness—

offering surgeons a valuable tool in the ongoing effort to 

reduce postoperative incisional hernia rates. 
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