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Abstract 

Lichtenstein tension-free inguinal hernia repair is one of the most widely performed techniques for the management of inguinal 

hernia. Secure fixation of the polypropylene mesh is essential to maintain its position and reduce postoperative complications. 

Different methods of mesh anchoring, including stainless steel staples and polypropylene sutures, may influence operative time, 

postoperative pain, wound complications, and recurrence. To compare the clinical outcomes of stainless steel staples and 

polypropylene sutures for mesh fixation in patients undergoing Lichtenstein tension-free inguinal hernia repair. This comparative 

study included adult patients undergoing elective Lichtenstein tension-free inguinal hernia repair. Participants were divided into 

two groups according to the method used for mesh fixation: Group A, in which stainless steel staples were used, and Group B, in 

which polypropylene sutures were used. Operative duration, postoperative pain, analgesic requirement, duration of hospital stay, 

wound-related complications, chronic groin discomfort, and hernia recurrence were assessed during follow-up. Outcomes were 

compared between the two groups using appropriate statistical tests. Patients receiving stainless steel staple fixation demonstrated 

a shorter mesh-fixation and overall operative time compared with those undergoing polypropylene suture fixation. Early 

postoperative pain and analgesic requirements were generally lower in the staple group. However, wound-related complications, 

seroma formation, surgical-site infection, and duration of hospital stay showed no significant differences between the groups. 

During follow-up, chronic groin discomfort and recurrence rates remained low in both groups, with no clinically meaningful 

difference between the fixation techniques. Stainless steel staples provide a rapid and effective alternative to polypropylene sutures 

for mesh anchoring during Lichtenstein tension-free inguinal hernia repair. Staple fixation may reduce operative time and early 

postoperative discomfort without adversely affecting short-term surgical outcomes. Both techniques appear to provide satisfactory 

mesh stability and comparable recurrence rates.  
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Introduction 

Inguinal hernia is one of the most common surgical conditions encountered worldwide and represents a substantial 

proportion of operations performed in general surgery. It occurs when abdominal or preperitoneal contents protrude 

through a weakened area of the inguinal region, producing symptoms ranging from a painless groin swelling to 

significant discomfort, obstruction, or strangulation. Although several operative techniques have been developed, the 
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primary objectives of surgical treatment remain reliable hernia repair, restoration of normal anatomy, minimization of 

postoperative morbidity, and prevention of recurrence [1]. 

The introduction of tension-free mesh repair revolutionized the surgical management of inguinal hernia. The 

Lichtenstein technique, in particular, has become an established open approach because of its technical simplicity, 

reproducibility, relatively low recurrence rate, and favorable long-term outcomes [2]. Unlike conventional tissue-

repair techniques, tension-free hernioplasty reinforces the posterior wall of the inguinal canal with a prosthetic mesh 

without placing excessive tension on the surrounding tissues [3]. Proper positioning and secure fixation of the mesh 

are important components of the procedure because inadequate anchoring may result in mesh displacement, folding, 

migration, postoperative pain, and potentially recurrent hernia [4]. 

Polypropylene mesh is commonly used in Lichtenstein repair because of its strength, durability, biocompatibility, and 

relatively favorable tissue integration characteristics. Traditionally, the mesh is secured using nonabsorbable 

polypropylene sutures to the pubic tubercle, inguinal ligament, and internal oblique or conjoined tendon region [5]. 

Although suturing provides reliable fixation, it can increase operative time and requires repeated needle passage 

through tissues. Furthermore, excessive or deeply placed sutures may contribute to postoperative discomfort by 

producing tissue tension or irritation of local nerves [6]. 

Mechanical fixation with stainless steel staples has been proposed as an alternative method for securing the mesh. 

Staple fixation can potentially simplify the anchoring process and reduce the duration of mesh fixation. The use of 

staples may also decrease the amount of tissue manipulation associated with conventional suturing and consequently 

may influence early postoperative pain and recovery [7]. However, concerns have been raised regarding the potential 

for staple-related tissue irritation, local discomfort, foreign-body reaction, and injury to adjacent anatomical structures 

when fixation is performed improperly [8]. 

Postoperative pain remains an important outcome following inguinal hernia surgery. Acute pain can delay 

mobilization, increase analgesic requirements, and negatively affect patient satisfaction and recovery. In addition, a 

proportion of patients develop persistent or chronic postoperative groin pain, which can interfere with physical activity 

and quality of life [9]. The method of mesh fixation is considered one of several factors that may influence 

postoperative pain, particularly when fixation devices are placed near sensitive anatomical structures [10]. 

Previous comparative studies evaluating different mesh-fixation techniques have reported variable findings 

concerning operative duration, postoperative pain, wound complications, and recurrence. Some investigations have 

suggested that mechanical fixation may shorten operative time without compromising the effectiveness of repair, 

whereas other studies have emphasized the established reliability of conventional suture fixation [11]. Differences in 

surgical technique, mesh characteristics, fixation materials, patient populations, and follow-up duration may contribute 

to these inconsistent findings [12]. 

In addition to postoperative pain, wound complications such as seroma, hematoma, surgical-site infection, and local 

inflammatory reactions are important considerations when selecting a mesh-fixation method. Although these 

complications are generally uncommon following elective Lichtenstein repair, their occurrence can prolong recovery 

and increase healthcare utilization [13]. Long-term recurrence is another essential measure of repair quality, and any 

alternative fixation technique must demonstrate adequate mesh stability while maintaining a low recurrence rate [14]. 
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Given the widespread use of the Lichtenstein procedure and the continuing interest in optimizing mesh fixation, 

comparison of stainless steel staples with polypropylene sutures remains clinically relevant. Determining whether 

staple fixation can provide comparable surgical efficacy while reducing operative time and postoperative morbidity 

may help surgeons select an appropriate fixation method. Therefore, the present study was designed to compare 

stainless steel staples and polypropylene sutures for mesh anchoring during Lichtenstein tension-free inguinal hernia 

repair, with particular emphasis on operative time, postoperative pain, analgesic requirements, wound complications, 

hospital stay, chronic groin discomfort, and hernia recurrence [15]. 

  

Methodology 

A comparative prospective study was conducted among adult patients diagnosed with uncomplicated inguinal hernia 

and scheduled for elective Lichtenstein tension-free inguinal hernia repair. Patients were enrolled according to 

predefined inclusion and exclusion criteria after obtaining informed consent. Individuals with recurrent, incarcerated, 

or strangulated hernias, previous groin surgery, associated malignancy, or significant comorbid conditions likely to 

influence postoperative outcomes were excluded. Participants were randomly allocated into two equal groups. In 

Group A, polypropylene mesh was anchored using stainless steel staples, whereas in Group B, the mesh was secured 

using nonabsorbable polypropylene sutures. All procedures were performed under standardized operative conditions 

using the conventional Lichtenstein technique. 

Demographic characteristics, hernia type, operative duration, and duration required for mesh fixation were recorded. 

Postoperative pain was assessed using a standardized visual analogue scale at predetermined intervals, and analgesic 

requirements were documented. Patients were also monitored for postoperative complications, including hematoma, 

seroma, wound infection, mesh-related complications, and urinary retention. Length of hospital stay was recorded for 

each participant. Follow-up assessments were performed to identify persistent groin discomfort and recurrent hernia. 

Data were analyzed using appropriate statistical tests, with continuous variables expressed as mean ± standard 

deviation and categorical variables as frequencies and percentages. A p-value <0.05 was considered statistically 

significant. 

 

Below is a sample Results section with six tables using internally consistent illustrative data. If you provide your 

actual dataset, I can replace these values with your real results. 

Results 

A total of 100 patients undergoing elective Lichtenstein tension-free inguinal hernia repair were included in the study. 

Patients were equally divided into two groups: Group A (n=50) underwent mesh fixation with stainless steel staples, 

while Group B (n=50) underwent fixation with polypropylene sutures. The two groups were compared regarding 

demographic characteristics, operative parameters, postoperative pain, analgesic requirements, complications, and 

follow-up outcomes. 
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Table 1. Demographic and Clinical Characteristics of the Study Participants 

Variable Group A: Staples (n=50) Group B: Sutures (n=50) p-value 

Mean age (years) 47.8 ± 11.6 48.5 ± 12.1 0.77 

Male patients 47 (94.0%) 46 (92.0%) 0.69 

Female patients 3 (6.0%) 4 (8.0%) 0.69 

Right-sided hernia 28 (56.0%) 27 (54.0%) 0.84 

Left-sided hernia 22 (44.0%) 23 (46.0%) 0.84 

Mean BMI (kg/m²) 25.7 ± 3.1 26.0 ± 3.4 0.65 

Indirect hernia 31 (62.0%) 29 (58.0%) 0.68 

Direct hernia 19 (38.0%) 21 (42.0%) 0.68 

Interpretation: The demographic and baseline clinical characteristics were comparable between the two groups. No 

statistically significant differences were observed in age, sex, BMI, hernia side, or hernia type (p>0.05), indicating 

that the groups were appropriately balanced for subsequent outcome comparisons. 

Table 2. Comparison of Operative Parameters 

Parameter Group A: Staples Group B: Sutures p-value 

Total operative time (min) 42.6 ± 7.4 51.8 ± 8.2 <0.001 

Mesh fixation time (min) 5.8 ± 1.4 12.7 ± 2.1 <0.001 

Estimated blood loss (mL) 28.4 ± 9.1 31.2 ± 10.3 0.16 

Hospital stay (days) 1.4 ± 0.6 1.6 ± 0.7 0.13 

Interpretation: Patients undergoing staple fixation had significantly shorter total operative time and mesh-fixation 

time compared with patients receiving polypropylene sutures. The mean operative time was approximately 9 minutes 

shorter in the staple group. No statistically significant differences were observed in estimated blood loss or duration 

of hospital stay. 

Table 3. Postoperative Pain Scores 

Follow-up time Group A: Staples Group B: Sutures p-value 

6 hours 4.2 ± 1.1 5.1 ± 1.2 <0.001 

24 hours 3.1 ± 0.9 3.9 ± 1.0 <0.001 

48 hours 2.1 ± 0.8 2.7 ± 0.9 0.001 

7 days 1.0 ± 0.6 1.3 ± 0.7 0.02 

Interpretation: Postoperative pain scores were consistently lower among patients in the staple group. Significant 

differences were observed at 6, 24, and 48 hours after surgery, while a smaller but statistically significant difference 

persisted at day 7. These findings suggest that staple fixation may be associated with reduced early postoperative 

discomfort. 
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Table 4. Postoperative Analgesic Requirement 

Analgesic outcome Group A: Staples (n=50) Group B: Sutures (n=50) p-value 

Patients requiring additional analgesia 18 (36.0%) 29 (58.0%) 0.03 

Mean doses during first 24 h 2.1 ± 0.9 2.8 ± 1.1 0.001 

Mean doses during first 48 h 3.4 ± 1.3 4.3 ± 1.5 0.002 

Patients requiring analgesia after discharge 11 (22.0%) 19 (38.0%) 0.08 

Interpretation: Additional postoperative analgesia was required by fewer patients in the staple group. The mean 

number of analgesic doses during the first 24 and 48 hours was significantly lower among patients undergoing staple 

fixation. Although fewer staple-group patients required analgesics after discharge, this difference did not reach 

statistical significance. 

Table 5. Postoperative Complications 

Complication Group A: Staples (n=50) Group B: Sutures (n=50) p-value 

Seroma 3 (6.0%) 4 (8.0%) 0.69 

Hematoma 2 (4.0%) 3 (6.0%) 0.65 

Surgical-site infection 1 (2.0%) 2 (4.0%) 0.56 

Urinary retention 2 (4.0%) 3 (6.0%) 0.65 

Mesh-related complication 1 (2.0%) 1 (2.0%) 1.00 

Total patients with ≥1 complication 7 (14.0%) 10 (20.0%) 0.43 

Interpretation: Postoperative complications were relatively infrequent in both groups. Seroma was the most 

frequently observed complication, occurring in 6% of patients in the staple group and 8% in the suture group. No 

statistically significant differences were found for individual complications or overall complication rates (p>0.05). 

Table 6. Follow-up Outcomes 

Outcome Group A: Staples (n=50) Group B: Sutures (n=50) p-value 

Follow-up duration (months) 12.0 ± 1.4 12.1 ± 1.3 0.72 

Chronic groin discomfort 3 (6.0%) 7 (14.0%) 0.18 

Persistent foreign-body sensation 2 (4.0%) 4 (8.0%) 0.40 

Mesh displacement 0 (0%) 1 (2.0%) 0.31 

Recurrent hernia 1 (2.0%) 2 (4.0%) 0.56 

Satisfactory patient outcome 46 (92.0%) 43 (86.0%) 0.34 

Interpretation: At 12 months of follow-up, chronic groin discomfort and foreign-body sensation were numerically 

less frequent in the staple group, although the differences were not statistically significant. Hernia recurrence was 

uncommon in both groups, occurring in 2% of the staple group and 4% of the suture group. Overall, both fixation 

techniques demonstrated satisfactory clinical outcomes. 
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Discussion 

The present comparative study evaluated stainless steel staples and polypropylene sutures for mesh fixation during 

Lichtenstein tension-free inguinal hernia repair. The findings demonstrated that staple fixation was associated with a 

significantly shorter operative duration and mesh-fixation time than conventional polypropylene suturing. Patients in 

the staple group also experienced significantly lower postoperative pain scores during the early postoperative period 

and required fewer analgesic doses. However, postoperative complications, duration of hospital stay, chronic groin 

discomfort, and recurrence rates were comparable between the two groups. These findings suggest that stainless steel 

staples may provide an efficient alternative to conventional suture fixation without compromising short- to 

intermediate-term clinical outcomes. 

The Lichtenstein tension-free technique remains one of the most widely accepted open procedures for inguinal hernia 

repair because of its reproducibility and consistently low recurrence rates [14]. Proper mesh fixation is an essential 

component of this technique because inadequate stabilization can permit displacement or folding of the prosthesis and 

may contribute to recurrence [15]. Traditionally, polypropylene sutures have been used for mesh anchoring because 

they provide secure and durable fixation. Nevertheless, suturing requires multiple needle passes and careful placement, 

potentially increasing operative time and tissue manipulation [17]. 

In the present study, the mean operative time was significantly shorter in patients treated with stainless steel staples. 

The mesh-fixation time was also substantially reduced. This finding is consistent with previous research suggesting 

that mechanical fixation devices can simplify the process of securing the prosthesis and reduce operative duration [4]. 

Staple fixation permits rapid attachment of the mesh with fewer individual fixation steps compared with conventional 

suturing. Reduced operative time may be particularly advantageous in high-volume surgical settings and may 

contribute to improved operating-room efficiency. 

An important finding was the lower postoperative pain observed in the staple group. Pain was significantly lower at 

6, 24, and 48 hours after surgery, and the difference remained statistically significant at one week. The reduced pain 

may be related to decreased tissue penetration and manipulation during fixation. Conventional sutures can produce 

localized tissue tension and may irritate sensory nerves in the inguinal region when placed too deeply or too close to 

vulnerable anatomical structures [18]. Chronic postoperative groin pain is a recognized concern following inguinal 

hernia repair and can substantially affect patient quality of life [19-21]. 

The lower analgesic requirement observed among patients receiving staples further supports the postoperative pain 

findings. Patients in the staple group required fewer doses of analgesic medication during the first 24 and 48 hours. 

Similar observations have been reported in studies evaluating alternative mesh-fixation approaches, in which reduced 

tissue trauma and less fixation-related tension were associated with improved early postoperative comfort [22]. 

Nevertheless, the difference in analgesic use after hospital discharge was not statistically significant, suggesting that 

the principal benefit of staple fixation may be concentrated in the early postoperative period. 

Despite differences in operative duration and early pain, the two groups demonstrated comparable rates of 

postoperative complications. Seroma, hematoma, surgical-site infection, and urinary retention occurred infrequently 

in both groups, with no statistically significant differences. This finding is clinically important because an alternative 
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fixation method should not reduce operative time at the expense of increased wound or mesh-related complications. 

Previous studies have similarly emphasized that appropriate mesh fixation can be achieved using different techniques 

without substantial differences in common postoperative complications [23]. 

At 12 months of follow-up, chronic groin discomfort was numerically lower in the staple group, although the 

difference did not reach statistical significance. Recurrence was also uncommon in both groups, occurring in 2% of 

patients with staple fixation and 4% with suture fixation. These findings indicate that both methods provided adequate 

mesh stability during follow-up. The absence of a statistically significant difference in recurrence should, however, 

be interpreted cautiously because recurrence following uncomplicated primary Lichtenstein repair is relatively 

uncommon and longer follow-up with larger patient populations may be required to detect clinically meaningful 

differences. 

Overall, the findings indicate that stainless steel staples can provide effective mesh fixation while offering potential 

advantages in operative efficiency and early postoperative recovery. Polypropylene sutures remain a reliable and well-

established fixation method, particularly when precise placement is required. The choice between these techniques 

should therefore consider surgeon experience, anatomical circumstances, availability of fixation devices, cost, and the 

potential risk of fixation-related nerve irritation. Larger randomized studies with longer follow-up are warranted to 

establish whether the observed advantages of staple fixation translate into meaningful long-term benefits. 

Conclusion 

Stainless steel staples and polypropylene sutures both provided effective mesh fixation during Lichtenstein tension-

free inguinal hernia repair. However, staple fixation was associated with significantly shorter operative and mesh-

fixation times, as well as lower early postoperative pain and analgesic requirements. Postoperative complications, 

hospital stay, chronic groin discomfort, and hernia recurrence were comparable between the two groups. Therefore, 

stainless steel staples may represent a safe and efficient alternative to polypropylene sutures, particularly when 

reduction of operative time and early postoperative discomfort is desired. 
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