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Abstract

Background:

Post-operative healing in minor oral surgeries and exodontia relies heavily on effective wound closure and
minimizing bacterial contamination. Sutures, while essential, can promote microbial adhesion and biofilm
formation, contributing to surgical site infections (SSIs). This study evaluates the efficacy of triclosan-coated
polyglactin 910 sutures compared to conventional silk sutures in such procedures.

Materials and Methods:

A randomized, split-mouth, prospective case-control study was conducted on 100 patients undergoing minor oral
surgical procedures. Each patient received both suture types at comparable sites. Clinical evaluation was
performed over a 7-day post-operative period.

Results:

On the 7th post-operative day, the triclosan-coated suture group showed significantly reduced analgesic use (p =
0.030), improved soft tissue healing (p = 0.0013), higher patient satisfaction (p = 0.013), greater operator
satisfaction (p = 0.018), and significantly less microbial accumulation (p = 0.0002) than the silk suture group.
Conclusion:

Triclosan-coated polyglactin 910 sutures are a reliable alternative to conventional silk sutures in minor oral
surgeries. They enhance healing, reduce infection risk, and improve both patient and operator satisfaction.

Keywords: Vicryl plus sutures, Polyglactin 910 sutures, Silk sutures, Surgical Site Infections (SSIs), Visual
Analogue Scale (VAS), Colony Forming Units (CFU), Triclosan Sutures, Oral Surgery.

1. INTRODUCTION

Sutures for wound closure are a recognized source of Surgical Site Infections (SSIs), whereby the surface promotes
microorganism adhesion and biofilm formation.) This biofilm establishes an immunity from both antimicrobial
treatment and the host immune system. Once this biofilm develops there is an increased chance of SSI developing.®

Successful healing after tooth extractions and minor oral surgeries relies on primary wound closure and infection control.
Postoperative infection rates after third molar extractions are about 10% in healthy individuals and up to 25% in
immunocompromised patients (Bouloux et al., Cochrane Review).(V

While antibiotics are often used, their routine use is debated. Surgical site infections (SSIs) are influenced by patient and
surgical factors but can be reduced through proper technique, antisepsis, and prophylaxis. Braided sutures may harbor
microbes and promote biofilms. ®
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To reduce SSI risk, triclosan-coated sutures have been introduced, offering broad-spectrum antimicrobial action suitable
for the oral cavity’s high bacterial load. ®

AIM:

The aim of the present study was to compare the efficacy of polyglactin 910 sutures coated with triclosan and silk sutures
in minor oral surgical procedures and exodontia.

OBJECTIVES:

To clinically compare triclosan-coated polyglactin 910 sutures and conventional silk sutures in terms of postoperative
pain (VAS), wound healing and satisfaction (Modified Hollander Scale), incidence of infection (suppuration/purulent
discharge), and microbial accumulation (colony-forming units after 48 hours of culture).

2. MATERIALS & METHODS

Study Design

This was a prospective, randomized, split-mouth case-control study approved by the Institutional Ethical Committee. The
study was conducted at the Department of Oral and Maxillofacial Surgery, CDSRC, Ahmedabad, from December 2021
to March 2024. A total of 100 patients contributing to 200 sites, undergoing bilateral or contralateral extractions or minor
surgical procedures requiring suturing were selected through randomized sampling.

2.1 Inclusion Criteria
1. Patients providing informed consent and willing to attend follow-ups.
2. ASA Class I (systemically healthy) individuals.
3. Patients undergoing:
o Simultaneous extractions in both or contralateral arches.
Orthodontic extractions.
Surgical removal of bilaterally impacted third molars.
Other minor oral surgeries involving tissue approximation.

O O O

2.2 Exclusion Criteria

1. Patients refusing the procedure or follow-up.

2. Patients undergoing unilateral surgeries.

3. Immunocompromised patients.

4. Patients with uncontrolled systemic diseases.

5. Pregnant females.

6. Patients with a history of drug abuse or moderate-to-heavy alcohol intake.
3. PROCEDURE

A detailed case history was recorded for each patient prior to surgery. The purpose and nature of the study, as well as the
surgical procedure, were thoroughly explained, and written informed consent was obtained. Prophylactic antibiotic
therapy was initiated one day before the procedure, consisting of Amoxicillin 500 mg administered three times daily. All
surgical interventions were conducted under strict aseptic conditions.

Local anaesthesia was administered using 2% Lignocaine Hydrochloride with Adrenaline (1:80,000 concentration) to
achieve adequate anaesthesia during the surgical procedure. The dental procedures including surgical extractions and
other minor interventions were systematically carried out in a sequential manner, treating one arch at a time to maintain
clear distinction between the sites receiving different suture materials.

Suturing was performed at the conclusion of each procedure using two distinct suture types. The control site was sutured
using braided silk sutures and the study site was sutured using triclosan-coated polyglactin 910 sutures. To ensure the
validity and objectivity of the study outcomes, the allocation of suture type to the surgical site was randomized for each
patient. This randomization helped eliminate selection bias and facilitated a more reliable comparison of clinical
outcomes between the two suture materials.

Importantly, the study was independently conducted without any financial support, sponsorship, or supply of materials
from any suture manufacturer. This eliminated the potential for conflict of interest and strengthened the neutrality and
credibility of the study findings.

Postoperative management included a five-day course of antibiotics and analgesics. Patients were recalled on the seventh
postoperative day for suture removal and clinical evaluation. This timing was selected to ensure that the effects of
antibiotics and analgesics did not influence the assessment of healing parameters. On follow-up, each surgical site was
evaluated for pain, infection, wound healing, and microbial accumulation.
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For microbiological analysis, sutures were collected under sterile conditions at 7" post-operative day. In cases involving
minor oral surgery, three sutures were removed from the distal-most aspect of the surgical site; in cases of intra-alveolar
extraction, one suture was collected. Equal numbers of sutures were retrieved from both suture types to maintain
consistency in microbial sampling.

The collected sutures were immediately placed into separate sterile containers, each containing 5 mL of saline, and
transported to the pathology laboratory. Each suture was then inoculated into Streptococcus mitis (S. mitis) culture media
and incubated under standard conditions for 48 hours. Following incubation, bacterial colonies were quantified using a
transparent grid paper (1 X 1 cm squares) corresponding to the diameter of the petri dish.

POST-OPERATIVE ASSESSMENT
On the seventh postoperative day, pain was assessed using the Visual Analog Scale (VAS), infection was evaluated
based on clinical signs, and wound healing was measured using the Modified Hollander Wound Healing Scale.

T Step-off Coobour Marzin Edgze Exceszive Patienr CrpeeTator
baorders irrezulartses Separation M Ersion distorizon satsfaction satsfaction
(Edzes Wrnnkl=d [(Gap (WA oamd [(Swalling soore [1-100 soore [(1-100
Lot on skin mear the berwesn M or
samme wonmd ) the sides]) properiy in fertion)
plans) evert=d)

A

B

C

»

E

Step-off borders L] 1
Contour-irregularities Q 1
Margin separation 1] 1
Edge inversion Q 1

Excessive distortion L] 1

Overall appearance 0 (=zatisfactory) 1 (unsatisfactory)

Total Hollander score 0 (bhest) 6 (worse)

Microbial accumulation was assessed by culturing removed sutures in Streptococcus mitis media for 48 hours, followed
by colony counting using a standard formula.

Colony Count =y x 1074 x (1/v),

where y represents the number of colonies observed, d is the dilution factor, and v is the volume plated (in mL). This
method enabled a quantitative assessment of microbial colonization associated with the two different suture types.
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A. PREOPERATIVE INTRAORAL PHOTOS
B. INTRAOPERATIVE PHOTO- INCISION

C. INTRAOPERATIVE PHOTO- FLAP REFLECTION

D. SUTURING-
1. 15T QUADRANT- CONTROL SITE-SILK SUTURE;

2. 2NP QUADRANT- STUDY SITE- TRICLOSAN COATED POLYGLACTIN 910
SUTURE
E. 7™M POSTOPERATIVE DAY PHOTOS-
PRIOR TO SUTURE REMOVAL — 15T QUADRANT-CONTROL SITE; 2" QUADRANT-
STUDY SITE
F. AFTER SUTURE REMOVAL
G. SUTURES KEPT IN SALINE AND SENT TO PATHOLOGY LABORATORY-SILK SUTURES
H. SUTURES KEPT IN SALINE AND SENT TO PATHOLOGY LABORATORY-TRICLOSAN
COATED POLYGLACTIN 910 SUTURE
I. SUTURES INOCULATED IN S.MITIS MEDIA AND PLACED IN INCUBATOR FOR 48 HOURS-
SILK SUTURES
J. SUTURES INOCULATED IN S.MITIS MEDIA AND PLACED IN INCUBATOR FOR 48
HOURS- TRICLOSAN COATED POLYGLACTIN 910 SUTURE
K. MICROBIAL ACCUMULATION ASSESSED AFTER 48 HOURS OF INOCULATION-SILK
SUTURES
L. MICROBIAL ACCUMULATION ASSESSED AFTER 48 HOURS OF INOCULATION-
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TRICLOSAN COATED POLYGLACTIN 910 SUTURE
M. COLONY COUNT FOR SILK SUTURES

N. COLONY COUNT FOR TRICLOSAN COATED POLYGLACTIN 910 SUTURES

RESULTS

A total of 100 patients (60 males, 40 females; aged 10-80 years) were included in the study, contributing to 200 surgical
sites. Procedures included orthodontic extractions (n=48), surgical third molar extractions (n=27), alveoloplasty (n=14),
multiple extractions (n=10), and surgical cyst enucleation (n=1). Silk sutures (control) were used in 100 sites and
triclosan-coated polyglactin 910 sutures (study group) in the remaining 100, randomly distributed across upper and lower
arches.

Pain, assessed using the VAS scale, showed a significantly lower mean score in the study group (0.86 + 0.804) compared
to the control group (1.13 + 0.939) (p=0.030).

VAS SCORING FOR PAIN

m Mo. of control sites M No. of study sites

38

O, OF SURGICAL SITES

WAS SCORES

Infection was absent at all sites. Mild bleeding was noted during suture removal in two study sites after lower third molar
extractions.

Wound healing, evaluated using the Modified Hollander Scale, showed no overall significant difference between groups
(p=0.159), although significantly better healing was observed in the lower arch with triclosan-coated sutures (p=0.0013).

MODIFIED HOLLANDER WOUND
HEALING ASSESSMENT

W No. of control sites W No. of study sites

NO. OF SURGICAL SITES
I 0

HOLLANDER SCORES

Patient satisfaction scores were significantly higher in the study group (9.24 £ 0.75) compared to the control (8.86 +
1.05) (p=0.013). Similarly, operator satisfaction was higher for the study group (9.43 + 0.623) than the control (8.61 +
0.941) (p<0.05).

Microbial accumulation after 48 hours of culture showed a significantly higher mean colony count in the silk group
(221.27 + 128.24) compared to the triclosan group (157 + 111.57) (p=0.0002), with more colonies observed from sutures
in the lower arch.
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The collected data was tabulated using excel sheet and analysed using Mann Whitney Test and student t test to evaluate
the efficacy between the two sutures. The data was subjected to descriptive analysis for mean, range and standard
deviation of all variables.

6. DISCUSSION

Sutures are threads or strands of fibrous material used to approximate tissues and ligate blood vessels, commonly
employed in the closure of surgical or traumatic wounds. In oral surgeries, sutures face unique challenges due to constant
tissue movement, presence of saliva, and microbial flora. Suture materials are classified based on characteristics such as
absorbability, filament type, and origin (synthetic vs. natural). Ideal suture materials should be sterile, non-allergenic,
inexpensive, and offer high tensile strength without triggering significant tissue reactions. 43 ¢4 %)

Surgical Site Infections (SSIs), defined by CDC as infections occurring within 30 to 90 days post-surgery, are influenced
by factors like tissue handling, anatomical site, and suture material. Antibacterial sutures, primarily coated with triclosan,
have shown efficacy in reducing microbial adhesion and colonization. Triclosan disrupts bacterial lipid synthesis,
impeding colonization and promoting healing. Literature has consistently supported its effectiveness in reducing SSIs
and enhancing postoperative outcomes. ¢

In the present split-mouth, randomized prospective study involving 100 patients (ages 10—80), conventional silk sutures
were compared with triclosan-coated polyglactin 910 sutures across 200 surgical sites. Both sutures were removed after 7
days. Sites were assessed for postoperative pain, wound healing, microbial colonization, and both patient and operator
satisfaction.

Our findings, showing a mean pain score of 0.86 £+ 0.804 in the antibacterial group versus 1.13 £ 0.939 in the silk group,
are in agreement with these studies and suggest that the use of triclosan-coated sutures contributes to improved
postoperative comfort through effective microbial control and enhanced healing response. The reduced postoperative
pain observed in sites sutured with triclosan-coated polyglactin 910 sutures compared to silk sutures can be attributed to
the antibacterial properties of triclosan, which significantly reduce bacterial colonization at the wound site, thereby
minimizing local inflammation and associated discomfort. Unlike silk, which is a braided non-absorbable material prone
to microbial accumulation due to its multifilament structure, triclosan-coated sutures inhibit bacterial adhesion and
biofilm formation, promoting a cleaner healing environment. This reduction in microbial load results in decreased
inflammatory response and faster tissue healing, ultimately lowering pain perception. Supporting literature, including
studies by A. Kaur et al. (2020), A. Chithra et al. (2021), and S. Chaganti et al. (2023), has consistently shown
significantly lower pain scores in patients where antibacterial sutures were used. ®(#7 @9

Although no cases of surgical site infection (SSI) were encountered in our study, the observation of mild bleeding at two
lower third molar sites during suture removal both associated with silk sutures may indicate slightly greater local
inflammation compared to sites sutured with triclosan-coated polyglactin 910 sutures. The absence of infection in our
sample could be attributed to strict adherence to aseptic protocols and the routine use of prophylactic antibiotics.
However, extensive literature supports the role of antibacterial sutures in reducing SSI risk. Studies such as those by S.
Perez et al. (2016), M. Renko et al. (2017), and I. Ahmed et al. (2019) have consistently shown a lower incidence of SSIs
in groups using triclosan-coated sutures compared to conventional ones. Although our findings did not demonstrate any
infections, they align with existing evidence that antibacterial-coated sutures, by reducing microbial colonization and
local inflammation, offer a clinical advantage in minimizing the risk of postoperative infections, 3¥@7/49)(€3)

The improved wound healing observed in sites sutured with triclosan-coated polyglactin 910 sutures, as indicated by a
lower mean wound healing score (0.38 + 0.527) compared to silk sutures (0.53 + 0.717), can be attributed to the
antibacterial properties of triclosan that reduce microbial colonization, local inflammation, and tissue irritation, thereby
promoting more favourable healing conditions. Even in the lower arch where healing is typically slower due to food
lodgement, saliva, and tongue interference triclosan-coated sutures demonstrated better healing outcomes, with a
significantly lower mean score (0.551 + 0.570) than silk (0.833 + 0.79), confirming a statistically significant difference
(p=0.0013). Literature supports these findings; F. Jawed et al. (2012) reported increased inflammatory cell infiltration
and delayed fibroblast activity around silk sutures, contributing to poorer healing. Additionally, Xavier and Wahab
(2022) observed occurrences of dry socket only in silk-sutured cases, and Pandey and Sequeira (2024) found
significantly enhanced soft tissue healing in antibacterial suture groups. These findings collectively validate that
triclosan-coated sutures, by minimizing tissue irritation and enhancing the healing cascade, offer a clear clinical
advantage in achieving faster and more predictable wound healing in oral surgical procedures.“)G9©9

Patient satisfaction scores were significantly higher in the antibacterial group, likely due to reduced pain and
inflammation. Operator satisfaction was also higher due to better cosmetic results and improved healing. Though silk
sutures showed better knot security, handling characteristics of both sutures were comparable. The results of our study
corroborate with literature wherein antibacterial sutures are better accepted by the patients as compared to silk sutures. It
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has to be taken into consideration that since the duration and severity of pain and signs of inflammation were lower in the
triclosan coated surgical sites, there was a better patient satisfaction score seen for the same. 8 ©3

Microbial colonization assessed via S. mitis culture revealed significantly fewer colonies associated with triclosan-coated
sutures. These findings corroborate previous studies by Banche et al. (2007), Perez et al. (2016), Karde et al. (2019), and
Etemadi et al. (2023). The reduced bacterial adherence is crucial for preventing complications, particularly in high-risk or
immunocompromised patients. The results of our present study are in accordance with the literature and suggest that
antibacterial sutures play a major role in reduction of microbial accumulation at the surgical site as compared to the
conventional silk sutures. This reduced microbial accumulation in turn reduces the chances of inflammation at the
operated site, thereby promoting a faster wound healing and a higher patient satisfaction. 38 39 ©64)©9)

Overall, the present study confirms that triclosan-coated sutures provide better outcomes in terms of pain, healing,
satisfaction, and microbial resistance compared to silk sutures. Future studies involving electron microscopy could
further validate bacterial species-specific efficacy of antibacterial sutures, reinforcing their use in complex or high-risk
oral surgeries, including those involving grafts or implants.

7. CONCLUSION
This study concludes that triclosan-coated antibacterial sutures offer clear advantages over conventional silk sutures in
minor oral surgeries, including reduced postoperative pain, better wound healing, and fewer surgical site infections due to
lower microbial colonization. Although silk offers slightly better knot security, the clinical benefits of antibacterial
sutures particularly in high-risk cases outweigh their higher cost, making them a preferable choice for optimal
postoperative outcomes.
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