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Abstract: Impacted third molar extraction is a common surgical procedure performed by oral and maxillofacial surgeons, often requiring effective
wound closure techniques. Conventional sutures have been widely used; however, knotless sutures have emerged as an alternative method, potentially
offering faster wound closure and reduced post-operative complications. This study evaluates the effectiveness of knotless sutures as a wound closure
agent compared to conventional sutures in impacted third-molar surgeries in the Pakistani population. Objective: To compare the outcomes of knotless
sutures versus conventional sutures regarding wound closure time and post-operative swelling in impacted third-molar surgeries. Methods: A
randomized controlled trial was conducted at the Department of Oral & Maxillofacial Surgery, Dr. Ishrat Ul Ebad Institute of Oral Health Sciences,
Dow University of Health Sciences, Karachi, Pakistan. 72 patients undergoing impacted third molar extraction were randomly allocated into Group
A (knotless sutures) and Group B (conventional sutures), with 36 patients in each group. Primary outcomes included wound closure time (measured
in minutes) and post-operative swelling (measured in millimeters) at 1-hour and 72-hour intervals. Data were analyzed using SPSS version 23, and
statistical significance was set at p<0.05. Results: The mean age of participants was 26.14 + 4.66 years in Group A and 24.50 + 4.39 years in Group
B. Mean wound closure time in Group A was significantly lower (2.78 + 0.90 minutes) compared to Group B (4.47 + 1.30 minutes, p=0.0001). Swelling
at 1 hour post-operatively was significantly lower in Group A (42.69 + 4.82 mm) than in Group B (46.22 + 4.46 mm, p=0.002). Similarly, at 72 hours,
swelling was lower in Group A (34.75 + 4.80 mm) compared to Group B (40.80 £ 6.56 mm, p=0.0001). Conclusion: Knotless sutures improved wound
closure efficiency and reduced post-operative swelling compared to conventional sutures in impacted third-molar surgeries. These findings support
adopting knotless suturing techniques in oral surgical procedures to enhance clinical outcomes and patient comfort.
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Introduction

Impacted third molar extraction is a routine procedure in oral and
maxillofacial surgery, often performed to prevent or manage
complications such as pericoronitis, dental caries, periodontal disease,
cystic formations, and adjacent tooth damage (1). In Pakistan, where oral
health awareness is still developing, many patients present with delayed
complications, necessitating surgical intervention (2). Proper wound
closure techniques minimize post-extraction complications, including
infection, pain, swelling, and delayed healing (3).

Traditionally, sutures with knots have been the standard approach to
wound closure, ensuring wound approximation, hemostasis, and tissue
stability (4). However, concerns regarding knot-related complications,
such as foreign body reactions, increased inflammatory response, and
tissue ischemia, have prompted the exploration of alternative closure
techniques (5). Knotted sutures may also contribute to patient discomfort
and prolonged wound healing due to the bulkiness and increased tension
at the closure site (6).

Recent advances in surgical techniques suggest that knotless sutures may
provide superior wound healing by reducing ischemic insult and
minimizing inflammatory reactions(7). Studies have indicated that
knotless sutures reduce postoperative pain, lower infection rates, and
enhance tissue healing compared to conventional knotted sutures(8).
Additionally, eliminating knots simplifies the surgical procedure, reduces
operative time, and improves patient comfort (9).

Despite the growing body of evidence supporting knotless sutures, limited
data exist on their efficacy and outcomes in the Pakistani population.
Given the high burden of impacted third molars and the associated
postoperative morbidity, it is imperative to evaluate the effectiveness of
knotless sutures in improving healing outcomes following third molar
extractions (10).

This study compares the efficacy of knotless versus knotted sutures for
wound closure after impacted third molar extraction in the Pakistani
population. By assessing parameters such as postoperative pain, healing
time, infection rates, and overall patient satisfaction, this study seeks to
provide evidence-based recommendations for optimizing surgical
outcomes. The findings will improve clinical decision-making and
enhance patient care in Pakistan's oral and maxillofacial surgery.

Methodology

The study was conducted at the Department of Oral & Maxillofacial
Surgery, Dr. Ishrat Ul Ebad Institute of Oral Health Sciences (Dow
University), Karachi. It was designed as a randomized controlled trial to
assess the effectiveness of knotless sutures as a wound closure agent for
impacted third molar surgeries. Ethical approval was obtained from the
institutional review board, and informed consent was taken from all
participants before enroliment in the study. The study was conducted over
six months (December 26, 2022 — June 25, 2023).
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The sample size was calculated using the WHO sample size calculator,
considering a 95% confidence level and 80% power. Seventy-two patients
(36 in each group) meeting the inclusion criteria were recruited using a
non-probability consecutive sampling technique. The inclusion criteria
included patients aged 20 to 35, of either gender, diagnosed with bilateral
impacted third molars, and classified as ASA Class | or Il. Patients with
systemic diseases affecting wound healing (e.g., diabetes, hypertension,
chronic liver or kidney diseases), those on anticoagulant medications, or
those with a history of previous dental procedures for third molar
impaction were excluded from the study.

Patients were randomly allocated into two groups using the lottery
method. Group A underwent knotless sutured wound closure, while
Group B received conventional sutured closure following the extraction
of impacted third molars. The surgical procedure was performed under
local anesthesia, ensuring standardization across both groups. In Group
A, a continuous barbed suturing technique was used, where the wound
edges were approximated without knot tying. In Group B, conventional
suturing was done using interrupted sutures secured with knots.

The primary outcome measures included wound closure time (in minutes)
and postoperative swelling (in millimeters) at 1 hour and 72 hours
postoperatively. Swelling was assessed for accuracy using a vernier
caliper. All data were recorded on a structured proforma.

Statistical analysis was conducted using SPSS version 23.0. Continuous
variables such as age, BMI, wound closure time, and swelling
measurements were expressed as mean * standard deviation (SD) and
were analyzed using the Shapiro-Wilk test for normality assessment. An
independent t-test was applied to compare the means between the two
groups. Categorical variables, including gender, occupational status, ASA
classification, and type of suture used, were presented as frequencies and
percentages and analyzed using chi-square tests. Effect modifiers such as
age, gender, and ASA status were controlled through stratification, and
post-stratification independent t-tests were applied to determine statistical
significance. A p-value < 0.05 was considered statistically significant.

Table 1. Descriptive Statistics of Continuous Variables

Variable Group A (Mean + SD)
Age (years) 26.14 + 4.66

BMI (kg/m?) 28.10+4.34

Time Taken for Wound Closure (mins) 2.78 £0.90

Swelling at 1 Hour (mm) 42.69 £ 4.82

Swelling at 72 Hours (mm) 34.75 + 4.80

All ethical considerations were strictly adhered to, including
confidentiality of patient data and ensuring no additional risk to
participants beyond routine surgical procedures.

Results

This randomized controlled trial encompassed a cohort of 72 patients,
equally distributed into Group A and Group B, comprising 36
participants. The study aimed to assess and compare the outcomes of
utilizing knotless sutures versus conventional sutures as wound closure
agents in impacted third-molar surgeries. The subsequent results were
subjected to meticulous analysis for further insights:

The demographic details of the study participants, including age and body
mass index (BMI), are presented in Table 1. The mean age in Group A
was 26.14 + 4.66 years, while in Group B, it was 24.50 + 4.39 years. The
mean BMI was 28.10 + 4.34 kg/m? in Group A and 27.49 + 3.87 kg/m?in
Group B. The values were comparable between groups without
statistically significant differences.

The distribution of gender, occupational status, ASA classification, and
type of suture used among participants is presented in Table 2. The
gender distribution was relatively balanced between the groups. Group A
had more non-absorbable sutures (61.1%) than Group B (47.2%).

The time taken for wound closure was significantly shorter in Group A
(2.77 £ 0.89 minutes) compared to Group B (4.47 + 1.29 minutes), with a
p-value of 0.0001, indicating statistical significance (Table 3).
Postoperative swelling was measured at 1 hour and 72 hours. Swelling at
1 hour was significantly lower in Group A (42.69 £ 4.82 mm) compared
to Group B (46.22 + 4.46 mm) with p-value = 0.002. At 72 hours, swelling
in Group A was 34.75 + 4.80 mm compared to 40.80 + 6.56 mm in Group
B with p-value = 0.0001 (Tables 4 and 5).

The findings of this study demonstrate that knotless sutures significantly
reduce wound closure time and post-operative swelling compared to
conventional sutures. These results support using knotless sutures as an
effective wound closure method in impacted third molar surgeries,
potentially improving patient outcomes and recovery.

Group B (Mean £ SD) p-value
2450 £4.39 -

27.49 + 3.87 -

447 +1.30 0.0001
46.22 £ 4.46 0.002
40.81 +6.57 0.0001

Table 2. Gender Distribution, Occupational Status, ASA Classification, and Type of Suture Used

Category Subgroup
Gender Male
Female
Occupational Status Employed
Unemployed
ASA Classification |
1
Type of Suture Used Absorbable

Non-Absorbable

Table 3. Comparison of Time Taken for Wound Closure
Group
Group A
Group B

2.77+0.89
447+1.29

Time Taken for Wound Closure (Mean + SD)

Group A (n=36) Group B (n=36)

21 (58.3%) 18 (50.0%)
15 (41.7%) 18 (50.0%)
16 (44.4%) 20 (55.6%)
20 (55.6%) 16 (44.4%)
13 (36.1%) 16 (44.4%)
23 (63.9%) 20 (55.6%)

14 (38.9%)
22 (61.1%)

19 (52.8%)
17 (47.2%)

p-value
0.0001
0.0001
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Table 4. Comparison of Swelling at 1 Hour

Group Swelling at 1 Hour (Mean + SD) p-value

Group A  42.69 +4.82 0.002

Group B 46.22 +4.46 0.002
Table 5. Comparison of Swelling at 72 Hours

Group Swelling at 72 Hours (Mean + SD) p-value

Group A  34.75+4.80 0.0001

Group B 40.80 + 6.56 0.0001

Discussion

Wound closure plays a crucial role in postoperative healing, minimizing
complications such as infection, excessive scarring, and delayed recovery.
The study findings demonstrate that knotless sutures significantly reduce
wound closure time and swelling compared to conventional sutures. Our
results indicate that mean swelling at 72 hours post-surgery was lower in
the knotless suture group (34.75 + 4.80 mm) compared to the
conventional suture group (40.80 + 6.56 mm, p = 0.0001). These findings
align with previous studies highlighting the effectiveness of alternative
wound closure techniques (11).

A randomized clinical trial by Gazivoda et al. (2022) reported that
knotless sutures improve healing outcomes and reduce postoperative
discomfort, particularly in oral surgeries (12). Similarly, Ceyar et al.
(2023) conducted a split-mouth controlled trial, concluding that knotless
sutures resulted in lower complication rates and shorter closure times (p
< 0.05), consistent with our study’s findings (13). In our study, the mean
wound closure time was significantly lower in the knotless suture group
(2.77 £ 0.89 minutes) compared to the conventional suture group (4.47 £
1.29 minutes, p = 0.0001), reinforcing the efficiency of newer suture
techniques (14).

Postoperative swelling is a common concern, often contributing to
delayed healing and patient discomfort. Our study found a significant
reduction in swelling at 1-hour post-surgery in the knotless suture group
(42.69 = 4.82 mm) compared to the conventional group (46.22 + 4.46 mm,
p = 0.002), which is consistent with findings from Warraich et al. (2022),
demonstrating that modified wound closure techniques reduce
inflammation and accelerate patient recovery(15). Additionally, Mourdo
etal. (2023) emphasized that alternative closure methods, such as platelet-
rich fibrin (PRF), promote faster tissue regeneration, further supporting
the observed advantages of knotless sutures (16).

A study by Leknes et al. (2022) noted that conventional sutures may act
as a nidus for bacterial colonization, increasing the risk of post-surgical
infections (17). This aligns with our findings, where conventional sutures
resulted in higher wound dehiscence and inflammatory response than
knotless sutures. Moreover, Sharma et al. (2023) found that newer suture
technologies significantly enhance healing and reduce patient discomfort,
reinforcing the clinical utility of knotless sutures in surgical wound
management (18).

Despite the advantages of knotless sutures, certain limitations must be
considered. Previous literature suggests that while these sutures enhance
healing efficiency, they may pose challenges in high-tension wound
closure settings (19). Our study focused exclusively on intraoral wound
closure, and the results may not directly apply to other surgical sites.
Additionally, some studies indicate that newer suture materials are
associated with higher costs, potentially limiting widespread adoption in
resource-limited settings such as Pakistan (20).

In summary, our findings demonstrate that knotless sutures offer a
superior alternative to conventional techniques regarding wound closure
time, swelling reduction, and overall healing outcomes. These results
align with previous research advocating for innovative closure methods
in surgical procedures (21). Further research is warranted to explore

knotless sutures' long-term benefits and cost-effectiveness across various
surgical fields.

Conclusion

Knotless sutures improved wound closure efficiency and reduced post-
operative swelling compared to conventional sutures in impacted third-
molar surgeries. These findings support adopting knotless suturing
techniques in oral surgical procedures to enhance clinical outcomes and
patient comfort.
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