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Abstract 

To systemaDcally evaluate the available clinical evidence regarding the effects of different 
suture materials on wound healing and flap approximaDon following periodontal surgical 
procedures and to assess their influence on bacterial colonizaDon, Dssue response, mechan-
ical properDes, postoperaDve pain, and other clinical outcomes. A systemaDc review was 
conducted using PubMed/MEDLINE, Scopus, EBSCOhost, and Ovid. Human comparaDve clin-
ical studies evaluaDng different suture materials used in periodontal flap surgery were in-
cluded according to predefined eligibility criteria. Data regarding wound healing, flap approx-
imaDon, bacterial colonizaDon, plaque accumulaDon, histological Dssue response, tensile 
strength, handling characterisDcs, postoperaDve pain, and other clinical outcomes were ex-
tracted. Risk of bias was assessed using the Cochrane Risk of Bias 2 tool for randomized con-
trolled trials and the ROBINS-I tool for non-randomized comparaDve studies. Inter-reviewer 
agreement during study selecDon was assessed using Fleiss' kappa staDsDc. Seven compara-
Dve clinical studies were included, comprising four randomized controlled trials and three 
non-randomized comparaDve studies. Inter-reviewer agreement was almost perfect (κ = 
0.85). Two randomized controlled trials demonstrated low overall risk of bias, whereas two 
had some concerns; among the non-randomized studies, one had serious and two had mod-
erate overall risk of bias. Braided silk consistently demonstrated greater bacterial coloniza-
Don and plaque accumulaDon and was associated with a greater inflammatory Dssue re-
sponse and less favourable clinical outcomes than monofilament materials. Nylon demon-
strated favourable histological Dssue compaDbility and lower bacterial adhesion. ePTFE 
demonstrated greater tensile-strength sustainability than polyamide and favourable han-
dling, flap approximaDon, and early healing compared with black silk. Poliglecaprone 25 also 
demonstrated favourable wound healing, flap approximaDon, and reduced bacterial adhe-
sion compared with silk. Triclosan- and chlorhexidine-coated absorbable sutures reduced 
bacterial colonizaDon and plaque accumulaDon compared with convenDonal absorbable su-
tures. Triclosan-coated polyglacDn 910 demonstrated the most consistent anDmicrobial ben-
efit and was associated with improved wound healing and reduced postoperaDve pain in one 
randomized trial; however, these clinical advantages were not consistently observed across 
all studies. Considerable heterogeneity in suture materials, surgical techniques, outcome 
measures, and follow-up periods limited direct comparison across studies. The available 

evidence suggests that monofilament 
and selected anDbacterial-coated su-
tures may provide more favourable mi-
crobiological and clinical outcomes than 
convenDonal braided silk following peri-
odontal flap surgery. ePTFE and 
poliglecaprone 25 demonstrated favour-
able clinical performance, while triclo-
san-coated polyglacDn 910 showed con-
sistent reducDons in bacterial coloniza-
Don with promising clinical benefits. 
However, the limited number of studies, 
methodological heterogeneity, and vari-
able risk of bias preclude definiDve rec-
ommendaDons regarding the superiority 
of any single suture material. Further ad-
equately powered randomized con-
trolled trials using standardized clinical, 
microbiological, mechanical, and histo-
logical outcomes are required to estab-
lish evidence-based recommendaDons 
for suture selecDon in periodontal sur-
gery. 
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Introduc)on 
Periodontal surgery is rouDnely performed for 
the management of periodontal defects, re-
generaDve procedures, mucogingival 

condiDons, and other indicaDons requiring sur-
gical access. Successful healing following peri-
odontal flap surgery depends on adequate flap 
adaptaDon, passive wound closure, and 

stabilizaDon of the surgical site during the early 
phases of Dssue repair. Suturing is therefore an 
integral component of periodontal surgery be-
cause it facilitates approximaDon and 
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stabilizaDon of the flap margins and influences 
the biological environment during wound heal-
ing [1,2]. 
An ideal suture material should provide ade-
quate tensile strength, reliable knot security, 
minimal Dssue reacDvity, low bacterial accu-
mulaDon, and favourable handling characteris-
Dcs while maintaining wound stability through-
out the criDcal healing period. The biological 
and mechanical behaviour of sutures varies ac-
cording to their composiDon, surface charac-
terisDcs, absorbability, and filament configura-
Don. Experimental and human studies have 
demonstrated that suture placement in gingi-
val Dssues can induce inflammatory responses 
and bacterial accumulaDon, with the magni-
tude of Dssue reacDon varying among materi-
als [1,3]. In parDcular, monofilament materials 
have generally demonstrated less bacterial 
contaminaDon and Dssue reacDon than 
braided materials, although handling and knot-
security characterisDcs may differ between su-
ture configuraDons [3,4]. 
Suture materials used in periodontal and oral 
surgery include natural materials such as silk 
and syntheDc materials such as polyglacDn 
910, polyglycolic acid, nylon, polypropylene, 
and expanded polytetrafluoroethylene 
(ePTFE). These materials differ substanDally in 
tensile strength, knot security, elasDcity, capil-
larity, Dssue response, and resistance to bacte-
rial colonizaDon. An experimental comparison 
of silk, ePTFE, and polyglacDn 910 demon-
strated differences in tensile and knot-related 
properDes, highlighDng the influence of mate-
rial characterisDcs on their suitability for perio-
dontal surgical applicaDons [5]. Human gingival 
invesDgaDons have similarly demonstrated dif-
ferences in inflammatory Dssue reacDons and 
bacterial plaque accumulaDon around silk and 
ePTFE sutures [4]. 
The biological behaviour of sutures is parDcu-
larly relevant in the oral environment, where 
conDnuous exposure to saliva and microorgan-
isms may promote bacterial accumulaDon 
along the suture surface and channel. Selvig et 
al. reported bacterial invasion of suture tracks 
in oral Dssues, with parDcularly prominent in-
volvement around silk, whereas syntheDc 
monofilament sutures elicited comparaDvely 
mild inflammatory responses [1]. Similarly, 
Leknes et al. demonstrated differences in con-
necDve-Dssue inflammatory response and bac-
terial plaque accumulaDon around silk and 
ePTFE sutures placed in human gingival Dssues 
[4]. These findings suggest that suture architec-
ture and material properDes may influence the 
inflammatory and microbiological environ-
ment of the healing periodontal wound. 
Clinical evidence has also demonstrated differ-
ences in bacterial colonizaDon among com-
monly used suture materials. In a randomized 

clinical trial involving paDents undergoing per-
iodontal flap surgery, Naghsh et al. compared 
silk, nylon, Monocryl, and triclosan-coated 
Monocryl and found significant differences in 
bacterial colony counts among the tested ma-
terials [6]. ComparaDve clinical research in oral 
implant surgery has also demonstrated varia-
ble microbial accumulaDon among different 
suture materials, further supporDng the poten-
Dal influence of suture composiDon on micro-
bial colonizaDon [7]. 
Despite these observaDons, the clinical evi-
dence remains heterogeneous. Studies have 
differed in surgical procedures, suture materi-
als, suture techniques, follow-up periods, and 
outcome assessment methods, making direct 
comparison difficult. Furthermore, much of the 
available evidence has focused on individual bi-
ological or mechanical characterisDcs rather 
than comprehensive comparison of clinically 
relevant outcomes following periodontal sur-
gery. Consequently, uncertainty remains re-
garding whether any parDcular suture material 
provides consistently superior wound healing, 
flap approximaDon, Dssue compaDbility, and 
paDent-centered outcomes in periodontal sur-
gical procedures. 
Therefore, this systematic review aimed to 
evaluate and compare the clinical performance 
of different suture materials used in periodon-
tal surgery. The primary outcomes included 
early wound healing, flap approximation, and 
wound stability, while secondary outcomes in-
cluded postoperative pain, tissue inflamma-
tory response, bacterial colonization, plaque 
accumulation, handling characteristics, and 
other clinically relevant parameters associated 
with suture performance.	
	
Materials and Methods 
Study Design and The Focused Ques>on 
This systemaDc review was conducted in ac-
cordance with the Preferred ReporDng Items 
for SystemaDc Reviews and Meta-Analyses 
(PRISMA) 2020 guidelines [8]. The review pro-
tocol was prospecDvely registered with the In-
ternaDonal ProspecDve Register of SystemaDc 
Reviews (PROSPERO; CRD420261287166). The 
focused research quesDon was formulated us-
ing the PopulaDon, IntervenDon, Comparison, 
Outcomes, and Study design (PICOS) frame-
work: “Among paDents undergoing periodon-
tal flap surgery, how do different suture mate-
rials compare with respect to wound healing, 
flap approximaDon, microbial colonizaDon, Ds-
sue response, mechanical performance, and 
postoperaDve clinical outcomes?” 
The primary outcomes were postoperaDve 
wound healing and flap approximaDon/stabil-
ity. Secondary outcomes included bacterial col-
onizaDon and plaque accumulaDon, postoper-
aDve Dssue reacDon and inflammaDon, 

postoperaDve pain and discomfort, tensile-
strength sustainability, suture handling charac-
terisDcs, Dssue compaDbility, and other clini-
cally relevant outcomes reported by the in-
cluded studies. ParDcular emphasis was placed 
on comparaDve differences between braided 
and monofilament sutures and between con-
venDonal and anDbacterial-coated suture ma-
terials. 
Eligible studies included randomized con-
trolled trials and prospecDve comparaDve clin-
ical studies involving human parDcipants un-
dergoing periodontal flap surgery and directly 
comparing two or more suture materials. Both 
absorbable and non-absorbable suture materi-
als were considered eligible. Studies were in-
cluded when they reported at least one clini-
cally, microbiologically, histologically, or me-
chanically relevant outcome related to postop-
eraDve periodontal wound healing or suture 
performance. Non-comparaDve studies, in-
vitro studies, animal studies, case reports, case 
series, reviews, and studies unrelated to perio-
dontal surgical procedures were excluded. 
Search Strategy and Eligibility Criteria 
A comprehensive electronic search of Pub-
Med/MEDLINE, Scopus, EBSCOhost, and Ovid 
was conducted for studies published from Jan-
uary 1, 1990, to December 31, 2025. The 
search strategy combined Medical Subject 
Headings (MeSH) and free-text terms using 
Boolean operators, covering periodontal sur-
gery (e.g., periodontal flap and open-flap deb-
ridement), suture materials (e.g., silk, polyglac-
Dn, polyglycolic acid, nylon, polyamide, 
PTFE/ePTFE, and poliglecaprone 25), and rele-
vant clinical outcomes (e.g., wound healing, 
flap approximaDon, Dssue response, bacterial 
colonizaDon, and postoperaDve pain). Refer-
ence lists of included studies were manually 
screened for addiDonal eligible reports. 
Studies were eligible if they were randomized 
controlled trials or prospecDve comparaDve 
clinical studies involving human parDcipants 
undergoing periodontal flap surgery and di-
rectly comparing two or more suture materials, 
with at least one predefined clinical, microbio-
logical, histological, or mechanical outcome. 
Only full-text arDcles published in English 
within the specified period were included. Ani-
mal and in vitro studies, case reports, case se-
ries, reviews, conference abstracts, editorials, 
lemers, non-periodontal studies, non-compara-
Dve studies, and reports with insufficient out-
come data were excluded. 
Literature Screening and Data Extrac>on 
The retrieved arDcles underwent a three-phase 
screening process based on the predefined eli-
gibility criteria following the electronic data-
base search. This included screening of Dtles, 
abstracts, and subsequently full-text arDcles. 
Screening was independently performed by  
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(Sh.A. and Sa.A.), and any disagreements were 
resolved through discussion with (M.K.). Inter-
reviewer agreement among the reviewers was 
assessed using Fleiss' kappa staDsDc [9]. Stud-
ies meeDng the eligibility criteria were included 
in the qualitaDve synthesis. Data extracted 
from the included studies comprised the first 
author's name, year of publicaDon, study de-
sign, sample size, type of periodontal surgical 
procedure, suture materials evaluated, follow-
up duraDon, outcome measures, and principal 
findings. 
Data Extrac>on and Method of Analysis 
The study selecDon process is illustrated in the 
PRISMA 2020 flow diagram (Figure 1) and was 
conducted in four sequenDal phases: 
Iden>fica>on 
A total of 292 records were idenDfied through 
electronic database searching, including Pub-
Med (n = 143), Scopus (n = 89), EBSCOhost (n = 
54), and Ovid (n = 6). Aoer the removal of 156 
duplicate records, 136 unique records re-
mained for further screening. 
Screening 
The Dtles and abstracts of the 136 remaining 
records were independently screened accord-
ing to the predefined eligibility criteria. Follow-
ing this process, 112 records were excluded, 
leaving 24 arDcles for full-text assessment. 
Eligibility 
The full texts of the 24 potenDally eligible arD-
cles were retrieved and assessed for eligibility. 
Of these, 17 studies were excluded because 
they were not related to periodontal surgery (n 
= 11), were animal or in vitro studies (n = 4), or 
evaluated intervenDons other than suture ma-
terials (n = 2). 
Inclusion 
A total of 7 studies fulfilled the eligibility crite-
ria and were included in the qualitaDve synthe-
sis. Full-text screening, study selecDon, and 
data extracDon were performed inde-
pendently by the reviewers, and any disagree-
ments were resolved through discussion and 
consensus. 
Quality Assessment and Risk of Bias 
(Sh.A. and Sa.A.) independently performed the 
quality assessment of the included studies. For 
randomized controlled trials (RCTs), the quality 
of the included studies was assessed using the 
Cochrane Risk of Bias 2 (RoB 2) tool [10]. A total 
of five domains were evaluated, with judg-
ments ranging from low risk of bias, some con-
cerns, to high risk of bias. The overall risk of 
bias corresponded to the highest level of bias 
idenDfied across the assessed domains. 
For the non-randomized comparaDve clinical 
studies, (M.K. and M.S.) independently as-
sessed the risk of bias using the Risk of Bias in 
Non-randomized Studies of IntervenDons 
(ROBINS-I) tool [11]. This instrument evaluates 
seven domains of bias, with judgments 

categorized as low, moderate, serious, or criD-
cal risk of bias. The overall risk of bias was de-
termined according to the ROBINS-I guidance, 
based on the highest level of bias idenDfied 
across all domains. 
Any disagreements between the reviewers 
were resolved through discussion and consen-
sus. The results of the quality assessment are 
presented in Table 1.	
	
Results 
Inter-reviewer agreement for study selecDon 
was assessed using Fleiss' kappa staDsDc [9].  
A κ value of 0.85 indicated almost perfect 
agreement according to the Landis and Koch 
classificaDon [12].  
Risk of Bias 
The methodological quality of the included 
studies was assessed using the appropriate 
Cochrane Risk of Bias 2 (RoB 2) tool for ran-
domized controlled trials and the ROBINS-I tool 
for non-randomized comparaDve clinical stud-
ies [10-11]. Among the four randomized con-
trolled trials, two studies were judged to have 
a low overall risk of bias, while two studies pre-
sented some concerns, primarily related to the 
randomizaDon process and outcome measure-
ment. Of the three non-randomized compara-
Dve clinical studies, one demonstrated a seri-
ous overall risk of bias, whereas the remaining 
two were assessed as having a moderate risk of 
bias. Overall, the randomized controlled trials 
exhibited a lower risk of bias compared with 
the non-randomized studies. The risk of bias 
assessment is summarized in (Table 1). An 
overview of the characterisDcs and primary 
findings of the included studies is provided in 
(Tables 2 and 3). 
Wound Healing and Flap Approxima>on 
Clinical wound healing was evaluated in three 
randomized controlled trials. Karde et al. re-
ported comparable wound healing among 
triclosan-coated, chlorhexidine-coated, and 
convenDonal polyglycolic acid sutures despite 
significantly lower bacterial colonizaDon in the 
anDbacterial-coated groups [13]. In contrast, 
ChaganD et al. demonstrated significantly su-
perior wound healing with triclosan-coated 
polyglacDn 910 sutures, followed by chlorhexi-
dine-coated sutures, compared with conven-
Donal polyglacDn sutures throughout the 30-
day follow-up period [14]. Similarly, Korukonda 
et al. observed significantly bemer early heal-
ing, superior flap approximaDon, reduced ery-
thema, fewer flap indentaDons, and minimal 
Dssue reacDons with expanded polytetrafluo-
roethylene (ePTFE) sutures [15]. These findings 
suggest favourable early wound stabilizaDon 
with the evaluated monofilament materials 
compared with silk. 
Bacterial Coloniza>on and Plaque Accumula-
>on 

Five studies invesDgated bacterial adhesion, 
plaque accumulaDon, or microbial colonizaDon 
on different suture materials. Karde et al. 
demonstrated that both triclosan-coated and 
chlorhexidine-coated polyglycolic acid sutures 
significantly reduced aerobic and anaerobic 
bacterial counts, plaque accumulaDon, and 
biofilm formaDon compared with convenDonal 
absorbable sutures, with triclosan-coated su-
tures exhibiDng the lowest microbial burden 
[13]. Similar findings were reported by Cha-
ganD et al., who observed significantly reduced 
bacterial colonizaDon, fewer polymicrobial col-
onies, and lower postoperaDve plaque accu-
mulaDon in the triclosan-coated group [14]. 
Naghsh et al. compared silk, nylon, Monocryl, 
and triclosan-coated Monocryl and reported 
significantly greater bacterial adhesion on silk 
sutures than on the monofilament materials 
[6]. However, no significant difference was ob-
served between convenDonal Monocryl and 
triclosan-coated Monocryl, suggesDng that the 
anDmicrobial coaDng did not confer addiDonal 
benefit under the study condiDons. Jeyashree 
and Rajasekar also observed lower bacterial 
colony counts on absorbable sutures com-
pared with non-absorbable sutures, although 
the difference did not reach staDsDcal signifi-
cance [16]. Among studies directly comparing 
silk with monofilament materials, silk generally 
demonstrated greater bacterial colonizaDon 
and less favourable Dssue responses. 
Histological Tissue Response 
Histological evaluaDon was performed only by 
Abi Rached et al., who compared gingival Dssue 
responses to four different suture materials 
following periodontal flap surgery [17]. Silk 
produced the greatest inflammatory cell infil-
traDon and the most prolonged inflammatory 
response, accompanied by delayed connecDve 
Dssue maturaDon. In contrast, monofilament 
nylon demonstrated the least inflammatory re-
sponse, earlier fibroblast proliferaDon, en-
hanced neovascularizaDon, and more orga-
nized collagen deposiDon, indicaDng superior 
Dssue compaDbility. Braided polyester and 
perlon exhibited intermediate histological re-
sponses with earlier connecDve Dssue matura-
Don than silk but were less favourable than ny-
lon. These findings suggest that monofilament 
sutures promote more favourable soo Dssue 
healing than braided mulDfilament materials. 
Mechanical Proper>es and Handling Charac-
teris>cs 
GarapaD and Murugan demonstrated that 
both polyamide and ePTFE retained adequate 
tensile strength during the first postoperaDve 
week; however, ePTFE showed significantly 
greater tensile strength sustainability than pol-
yamide [18]. In the clinical trial by Korukonda 
et al., ePTFE exhibited superior handling char-
acterisDcs, easier manipulaDon during 
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suturing, reduced flap indentaDon, lower inci-
dence of suture sinus formaDon, and improved 
Dssue adaptaDon compared with black silk 
[15]. Poliglecaprone 25 also demonstrated sat-
isfactory handling characterisDcs and clinical 
stability, whereas silk exhibited inferior han-
dling and greater Dssue irritaDon. Overall, 
ePTFE provided the most favourable mechani-
cal and handling characterisDcs among the 
evaluated suture materials. 
Postopera>ve Pain and Clinical Outcomes 
PostoperaDve pain and other clinical outcomes 
were evaluated in three randomized controlled 
trials. Karde et al. reported no significant differ-
ences in pain scores among triclosan-coated, 
chlorhexidine-coated, and convenDonal poly-
glycolic acid sutures despite improved microbi-
ological outcomes with anDbacterial-coated 
sutures [13]. Conversely, ChaganD et al. 
demonstrated significantly lower postopera-
Dve pain in paDents receiving triclosan-coated 
polyglacDn sutures compared with chlorhexi-
dine-coated and convenDonal sutures [14]. 
Korukonda et al. further reported reduced 
postoperaDve discomfort, absence of postop-
eraDve infecDon in the study cohort, lower Ds-
sue inflammaDon, and superior paDent com-
fort with ePTFE sutures compared with black 
silk [15]. CollecDvely, these findings indicate 
that anDbacterial-coated absorbable sutures 
and monofilament non-absorbable sutures are 
associated with more favourable postopera-
Dve clinical outcomes than convenDonal 
braided silk sutures. 
Overall Evidence Synthesis 
Across the included studies, braided silk con-
sistently exhibited the least favourable biolog-
ical performance, being associated with 
greater bacterial colonizaDon, increased in-
flammatory Dssue response, delayed connec-
Dve Dssue maturaDon, and inferior clinical out-
comes. In contrast, monofilament sutures, in-
cluding nylon, poliglecaprone 25, and ePTFE, 
demonstrated superior biocompaDbility, re-
duced bacterial adhesion, improved wound 
healing, and enhanced handling characteris-
Dcs. Among absorbable materials, triclosan-
coated polyglacDn sutures consistently 
demonstrated the strongest evidence for re-
ducing bacterial colonizaDon and biofilm for-
maDon while maintaining favourable clinical 
healing. Chlorhexidine-coated polyglacDn also 
improved microbiological outcomes compared 
with convenDonal absorbable sutures, alt-
hough its performance was generally less pro-
nounced than triclosan-coated variants. Over-
all, the available evidence suggests that mono-
filament and anDbacterial-coated sutures pro-
vide superior clinical and microbiological out-
comes compared with convenDonal braided 
silk sutures in periodontal flap surgery. 
Results 

Discussion 
This systemaDc review evaluated the compar-
aDve performance of suture materials used in 
periodontal flap surgery with respect to wound 
healing, flap approximaDon, bacterial coloniza-
Don, Dssue response, mechanical properDes, 
and postoperaDve outcomes. Overall, the find-
ings suggest that suture architecture and ma-
terial characterisDcs influence biological and 
clinical performance, with monofilament and 
selected anDbacterial-coated sutures generally 
demonstraDng more favourable outcomes 
than convenDonal braided silk. However, the 
evidence was heterogeneous, and the ob-
served advantages were not consistent across 
all clinical outcomes. The relaDvely small num-
ber of studies and variable risk of bias further 
limit the certainty of these findings. 
Wound Healing and Flap Approxima>on 
Monofilament sutures demonstrated favoura-
ble early wound-healing characterisDcs com-
pared with braided silk. Korukonda et al. re-
ported superior early healing, flap approxima-
Don, reduced erythema and flap indentaDon, 
and fewer Dssue reacDons with ePTFE com-
pared with black silk [15]. Poliglecaprone 25 
also demonstrated favorable healing and clini-
cal stability compared with silk [15]. These find-
ings may be related to the smooth surface and 
absence of interfilamentous spaces character-
isDc of monofilament sutures, which may re-
duce Dssue irritaDon and microbial retenDon. 
The clinical effects of anDbacterial coaDngs 
were less consistent. Karde et al. found compa-
rable wound healing among triclosan-coated, 
chlorhexidine-coated, and convenDonal poly-
glycolic acid sutures despite significantly lower 
bacterial colonizaDon with the coated materi-
als [13]. In contrast, ChaganD et al. reported su-
perior wound healing with triclosan-coated 
polyglacDn 910 over the 30-day follow-up [14]. 
This discrepancy indicates that reduced micro-
bial colonizaDon does not necessarily translate 
into superior clinical healing, which is also in-
fluenced by flap stability, surgical technique, 
Dssue tension, oral hygiene, and paDent-re-
lated factors. 
Bacterial Coloniza>on and Plaque Accumula-
>on 
The most consistent microbiological finding 
was the greater bacterial adhesion associated 
with braided silk. Naghsh et al. demonstrated 
significantly greater bacterial adhesion on silk 
than on nylon, Monocryl, and triclosan-coated 
Monocryl [6]. Similarly, triclosan- and chlor-
hexidine-coated absorbable sutures showed 
lower bacterial counts, plaque accumulaDon, 
and biofilm formaDon than their non-coated 
counterparts. The greater microbial retenDon 
of silk may be amributable to its braided mulD-
filament structure, which provides 

interfilamentous spaces that can facilitate bac-
terial and plaque retenDon. 
Importantly, the benefit of anDmicrobial coat-
ing appeared dependent on the underlying su-
ture material. Naghsh et al. found no signifi-
cant difference in bacterial adhesion between 
convenDonal and triclosan-coated Monocryl 
[6], whereas anDbacterial coaDngs produced 
clear microbiological benefits when applied to 
polyglycolic acid or polyglacDn 910. Thus, mon-
ofilament architecture itself may substanDally 
reduce microbial retenDon, potenDally limiDng 
the addiDonal benefit of anDmicrobial modifi-
caDon. 
Histological Tissue Response 
Histological evidence was available from only 
one study and should therefore be interpreted 
cauDously. Abi Rached et al. reported the 
greatest and most prolonged inflammatory re-
sponse with silk, whereas nylon demonstrated 
less inflammaDon, greater fibroblast prolifera-
Don, neovascularizaDon, and more organized 
collagen deposiDon [17]. Polyester and perlon 
showed intermediate Dssue responses [17]. 
These findings support the potenDal biological 
advantage of monofilament materials; how-
ever, the limited histological evidence does not 
permit definiDve ranking of suture materials 
according to Dssue compaDbility. 
Mechanical Proper>es and Handling 
ePTFE demonstrated favourable mechanical 
and handling characterisDcs. GarapaD and 
Murugan reported greater tensile-strength 
sustainability of ePTFE than polyamide during 
the first postoperaDve week, while Korukonda 
et al. reported easier handling, improved Dssue 
adaptaDon, fewer flap indentaDons, and a 
lower incidence of suture sinus formaDon with 
ePTFE compared with black silk [15,18]. These 
findings suggest that ePTFE may provide effec-
Dve early mechanical stabilizaDon. Neverthe-
less, mechanical performance was assessed 
over a short period, and the available evidence 
does not establish whether these advantages 
translate into superior long-term periodontal 
outcomes. 
Postopera>ve Pain 
PostoperaDve pain findings were inconsistent. 
Karde et al. observed no significant differences 
in pain among triclosan-coated, chlorhexidine-
coated, and convenDonal polyglycolic acid su-
tures, whereas ChaganD et al. reported lower 
postoperaDve pain with triclosan-coated poly-
glacDn 910 [13-14]. Korukonda et al. similarly 
observed reduced postoperaDve discomfort 
with ePTFE compared with black silk [15]. 
These differences may reflect variaDon in sur-
gical technique, Dssue trauma, inflammatory 
response, and individual pain percepDon. 
Therefore, postoperaDve pain should be con-
sidered alongside wound stability, Dssue re-
sponse, microbial accumulaDon, and handling 
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characterisDcs rather than as an independent 
determinant of suture selecDon. 
Clinical Implica>ons 
The findings support a material-specific ap-
proach to suture selecDon in periodontal flap 
surgery. Monofilament materials such as ny-
lon, poliglecaprone 25, and ePTFE demon-
strated favourable biological or clinical charac-
terisDcs compared with silk. ePTFE appears 
parDcularly useful when mechanical stability 
and flap adaptaDon are important. AnDbacte-
rial-coated absorbable sutures may be advan-
tageous when reducDon of microbial coloniza-
Don is desired, with triclosan-coated polyglac-
Dn 910 demonstraDng the most consistent mi-
crobiological benefit among the evaluated 
coated materials. However, because the clini-
cal superiority of anDbacterial coaDngs was not 
demonstrated consistently, their use should be 
considered in conjuncDon with the characteris-
Dcs of the underlying suture and the clinical re-
quirements of the procedure. 
Strengths and Limita>ons 
The principal strengths of this review include 
the inclusion of randomized and comparaDve 
clinical studies and evaluaDon of mulDple clini-
cally relevant outcomes, including wound heal-
ing, flap approximaDon, microbiological pa-
rameters, Dssue response, mechanical perfor-
mance, and postoperaDve pain. The use of RoB 
2 and ROBINS-I provided structured assess-
ment of methodological quality, and the high 
inter-reviewer agreement (κ = 0.85) supports 
consistency during study selecDon [9-12]. 
The findings should nevertheless be inter-
preted in light of several limitaDons. Only 
seven comparaDve clinical studies were availa-
ble, with substanDal heterogeneity in suture 
materials, surgical techniques, outcome 
measures, and follow-up periods, precluding 
quanDtaDve synthesis. Two randomized trials 
raised concerns regarding risk of bias, while the 
non-randomized studies demonstrated a mod-
erate or serious overall risk of bias. In addiDon, 
histological evidence was available from only 
one study, several studies had small sample 
sizes, and many outcomes were assessed over 
relaDvely short periods. These limitaDons limit 
the generalizability of the findings and pre-
clude definiDve conclusions about the superi-
ority of any individual suture material. 
Future randomized clinical trials should use ad-
equately powered samples, standardized peri-
odontal procedures and suturing techniques, 
validated wound-healing measures, quanDta-
Dve microbiological assessment, and suffi-
ciently long follow-up. Direct comparisons be-
tween monofilament sutures and anDbacte-
rial-coated materials would also help deter-
mine whether anDmicrobial modificaDon pro-
vides clinically meaningful benefits beyond 

those associated with monofilament architec-
ture. 
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 Figure 1. PRISMA flow chart of the included studies. 
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Table 1. Quality assessment and risk of bias of the included studies. 

Ra
nd

om
ize

d 
co

nt
ro

lle
d 

tr
ia

ls 

Study 

D1 
Bias arising 
from the ran-
domisaDon 
process 

D2 
Bias due to devi-
aDon from in-
tended inter-
venDon 

D3 
Bias due to 
missing out-
come data 

D4 
Bias in meas-
urement of the 
outcome 

D5 
Bias in 
selec-
Don of 
the re-
ported 
results 

— — Overall risk 
of bias 

Karde et al., 
2019 [13] Low Low Low Low Low — — Low 

ChaganD et al., 
2023 [14] Low Low Low Low Low — — Low 

Naghsh et al., 
2023 [6] 

Some con-
cerns Low Low Low Low — — Some con-

cerns 

Korukonda et 
al., 2025 [15] Low Low Low Some concerns Low — — Some con-

cerns 

N
on

-r
an

do
m

ize
d 

co
m

pa
ra

Dv
e 

cl
in

ic
al

 st
ud

ie
s  

Study 

D1 
Same experi-
mental condi-
Don 

D2 
Blinding during 
study 

D3 
Incomplete 
data 

D4 
Exposure 
characterisa-
Don 

D5 
Out-
come 
assess-
ment 

D6 
ReporDng 

D7 
Other 

Overall risk 
of bias 

Abi Rached et 
al., 1991 [17] Serious Moderate Low Low Low Moderate Low Serious 

Jeyashree & 
Rajasekar, 
2021 [16] 

Moderate Moderate Low Low Low Moderate Low Moderate 

GaranaD & 
Murugan, 
2022 [18] 

Moderate Low Low Low Low Low Low Moderate 

 
Table 2. CharacterisDcs of the included studies. 

Author 
(Year) Aim Study 

design Sample 

Perio-
dontal 
proce-
dure 

Suture materi-
als 

Follow-
up 

Outcome 
measures Main findings Limita-

Dons 

Abi 
Rached et 
al. (1991) 
[17] 

To compare 
the histologi-
cal gingival Ds-
sue response 
to different su-
ture materials 
used in perio-
dontal sur-
gery. 

Pro-
spec-
Dve 
com-
para-
Dve 
clinical 
histo-
logical 
study 

36 pa-
Dents 

Perio-
dontal 
flap sur-
gery 
with in-
ter-
rupted 
sutures 
and se-
rial gin-
gival bi-
opsies 

Black braided 
silk, braided 
polyester (Sur-
gilene®), 
braided perlon 
(Supramid®), 
and monofila-
ment nylon 
(Superlon®) 

14 days 
(biop-
sies on 
days 3, 
7, and 
14) 

Histological 
inflamma-
tory re-
sponse, fi-
broblast pro-
liferaDon, 
neovascular-
izaDon, col-
lagen organi-
zaDon, con-
necDve Ds-
sue matura-
Don 

Silk elicited the 
greatest and most 
prolonged inflam-
matory response, 
whereas monofil-
ament nylon 
demonstrated 
the least inflam-
maDon and the 
most favourable 
connecDve Dssue 
repair. Polyester 
and perlon pro-
duced 

Small sam-
ple size; 
qualitaDve 
histologi-
cal assess-
ment 
without 
staDsDcal 
analysis; 
no ran-
domiza-
Don or 
blinding; 
short-term 
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intermediate Ds-
sue responses. 

follow-up 
only. 

Karde et 
al. (2019) 
[13] 

To compare 
the anDbacte-
rial efficacy 
and clinical 
healing associ-
ated with 
triclosan-
coated, chlor-
hexidine-
coated, and 
non-coated re-
sorbable su-
tures following 
periodontal 
flap surgery. 

Ran-
dom-
ized 
double-
blinded 
con-
trolled 
clinical 
trial 

30 pa-
Dents 
(10/group) 

Con-
ven-
Donal 
perio-
dontal 
access 
flap sur-
gery 

Triclosan-
coated poly-
glycolic acid 
(Megasorb 
T+™), chlor-
hexidine-
coated poly-
glycolic acid 
(Megasorb 
Plus™), and 
non-coated 
polyglycolic 
acid 
(Megasorb™) 

30 days 
(base-
line; 
days 8, 
15, and 
30) 

Healing In-
dex, postop-
eraDve pain, 
visible 
plaque in-
dex, aerobic 
and anaero-
bic CFUs, 
Gram stain-
ing, confocal 
laser scan-
ning micros-
copy 

AnDbacterial-
coated sutures 
significantly re-
duced plaque ac-
cumulaDon, bac-
terial coloniza-
Don, and biofilm 
formaDon com-
pared with non-
coated sutures. 
Triclosan-coated 
sutures demon-
strated the low-
est bacterial load, 
although clinical 
healing and pain 
were comparable 
among groups. 

Small sam-
ple size; 
conven-
Donal flap 
surgery 
only; no 
idenDfica-
Don of 
specific 
bacterial 
species; 
anDbacte-
rial release 
profile not 
evaluated. 

Jeyashree 
& Raja-
sekar 
(2021) [16] 

To compare 
the microbial 
load on ab-
sorbable and 
non-absorba-
ble suture ma-
terials aoer 
periodontal 
flap surgery. 

Com-
para-
Dve 
clinical 
study 

50 pa-
Dents 
(25/group) 

Perio-
dontal 
flap sur-
gery 

Absorbable 
versus non-ab-
sorbable su-
tures (specific 
material not 
reported) 

1 week 
Bacterial col-
ony-forming 
units (CFUs) 

Absorbable su-
tures demon-
strated lower 
bacterial counts 
than non-absorb-
able sutures; 
however, the dif-
ference was not 
staDsDcally signif-
icant (p = 0.87). 

Non-ran-
domized 
design; no 
blinding; 
unspeci-
fied suture 
materials; 
short fol-
low-up; 
single-cen-
ter study; 
microbio-
logical 
outcomes 
only. 

GaranaD & 
Murugan 
(2022) [18] 

To compare 
the sustaina-
bility of tensile 
strength of 
PTFE and poly-
amide sutures 
used in perio-
dontal flap 
surgery. 

Paral-
lel-
group 
con-
trolled 
clinical 
trial (in 
vivo) 

14 pa-
Dents 

Perio-
dontal 
flap sur-
gery 
follow-
ing 
Phase I 
therapy 
using a 
conDn-
uous 
sling su-
turing 
tech-
nique 

5-0 Polyamide 
(Ethicon®) ver-
sus 4-0 PTFE 
(GOLNIT®) 

Baseline 
and 7 
days 

Tensile 
strength 
measured 
using a Uni-
versal Test-
ing Machine 

Both materials re-
tained tensile 
strength during 
the first postop-
eraDve week; 
PTFE exhibited 
greater tensile 
strength sustaina-
bility than poly-
amide. 

Small sam-
ple size; 
single 
postoper-
aDve eval-
uaDon; 
only ten-
sile 
strength 
assessed; 
one knot 
configura-
Don evalu-
ated; no 
clinical 
healing 
outcomes. 

ChaganD 
et al. 
(2023) [14] 

To compare 
the clinical and 
microbiologi-
cal efficacy of 
triclosan-
coated, 

Ran-
dom-
ized 
double-
blinded 

75 pa-
Dents 
(25/group) 

Perio-
dontal 
flap sur-
gery 
with di-
rect 

Triclosan-
coated poly-
glacDn 910 
(MITSU AB), 
chlorhexidine-
coated 

30 days 
(days 8, 
15, and 
30) 

Wound Heal-
ing Index, 
postopera-
Dve pain, 
aerobic and 
anaerobic 

Triclosan-coated 
sutures demon-
strated signifi-
cantly superior 
wound healing, 
lower 

Limited 
sample 
size; quali-
taDve as-
sessment 
of 
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chlorhexidine-
coated, and 
non-coated 
absorbable su-
tures following 
periodontal 
flap surgery. 

con-
trolled 
clinical 
trial 

loop su-
turing 

polyglacDn 
910 (MITSU 
C+), and non-
coated poly-
glacDn 910 
(MITSU) 

CFUs, micro-
bial colony 
frequency, 
qualitaDve 
bacterial 
idenDfica-
Don 

postoperaDve 
pain, reduced 
aerobic bacterial 
colonizaDon, 
fewer polymicro-
bial colonies, and 
the lowest overall 
microbial burden 
compared with 
chlorhexidine-
coated and non-
coated sutures. 

anaerobic 
bacteria; 
molecular 
microbio-
logical 
methods 
were not 
employed. 

Naghsh et 
al. (2023) 
[6] 

To compare 
bacterial ad-
hesion among 
four suture 
materials fol-
lowing perio-
dontal flap 
surgery. 

Single-
blind 
ran-
dom-
ized 
clinical 
trial 
(split-
mouth) 

12 pa-
Dents 

Con-
ven-
Donal 
perio-
dontal 
flap sur-
gery 
with 
ran-
dom-
ized al-
locaDon 
of one 
suture 
mate-
rial per 
quad-
rant us-
ing a 
simple 
loop 
tech-
nique 

Silk (Supa), ny-
lon (Ethicon), 
Monocryl (Eth-
icon), and 
triclosan-
coated 
Monocryl Plus 
(Ethicon) 

7 days 
Aerobic, an-
aerobic, and 
total CFUs 

Silk demon-
strated signifi-
cantly greater 
bacterial adhe-
sion than nylon, 
Monocryl, and 
Monocryl Plus. 
No significant dif-
ferences were ob-
served among the 
three monofila-
ment sutures, in-
dicaDng no addi-
Donal anDmicro-
bial benefit of 
triclosan coaDng. 

Small sam-
ple size; 
potenDal 
confound-
ing due to 
sequenDal 
quadrant 
surgeries; 
variability 
in paDent 
compli-
ance; as-
sessment 
limited to 
total bac-
terial 
counts. 

Korukonda 
et al. 
(2025) [15] 

To compare 
the clinical 
performance 
of black silk, 
poliglecaprone 
25, and ex-
panded PTFE 
sutures follow-
ing periodon-
tal flap sur-
gery. 

Dou-
ble-
blind 
ran-
dom-
ized 
clinical 
trial 

60 pa-
Dents with 
moderate-
to-severe 
periodon-
DDs 

Full-
thick-
ness 
perio-
dontal 
flap sur-
gery 
with 
deb-
ride-
ment 
and 
root 
planing 
using 
simple 
inter-
rupted 
and 
conDn-
uous 
sling su-
tures 

Black silk 
(Mersilk™), 
Poliglecaprone 
25 
(Monocryl™), 
and expanded 
PTFE (Cyto-
plast™) 

Base-
line, 1 
and 3 
months; 
postop-
eraDve 
days 7, 
10, and 
15 

Plaque In-
dex, Gingival 
Index, prob-
ing pocket 
depth, clini-
cal amach-
ment level, 
Visual Ana-
log Scale, 
Early Healing 
Index, Dssue 
reacDons, in-
fecDon, ery-
thema, flap 
approxima-
Don, inden-
taDon, su-
ture sinus, 
and handling 
characteris-
Dcs 

All groups 
showed clinical 
improvement; 
ePTFE demon-
strated superior 
handling charac-
terisDcs, lower 
postoperaDve 
pain, absence of 
infecDon in the 
study cohort, and 
more favourable 
wound healing 
than black silk, 
while both ePTFE 
and 
poliglecaprone 
performed bemer 
than silk. 

Histologi-
cal evalua-
Don and 
microbio-
logical as-
sessment 
were not 
per-
formed; 
bacterial 
species 
were not 
idenDfied; 
larger ran-
domized 
clinical tri-
als are re-
quired. 
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 Table 3. Summary of findings. 

Type of suturing ma-
terial Included studies Level of evi-

dence 

Strength 
of evi-
dence 

Main findings 

Silk (Mersilk/Black 
silk) 

Abi Rached et al. 
(1991); Naghsh et 
al. (2023); 
Korukonda et al. 
(2025) [6,15,17] 

Histological 
comparaDve 
study; 2 RCTs 

High 

Demonstrated the highest bacterial colonizaDon (aerobic, anaero-
bic, and total CFU) among all evaluated sutures. Produced the great-
est inflammatory Dssue response with delayed connecDve Dssue 
maturaDon on histological evaluaDon. Associated with higher post-
operaDve pain, infecDon, flap indentaDon, and inferior handling 
characterisDcs than ePTFE. Provided acceptable knot security but in-
ferior overall clinical performance compared with monofilament su-
tures. 

Polyamide (Nylon) 

Abi Rached et al. 
(1991); GaranaD & 
Murugan (2022); 
Naghsh et al. 
(2023) [6,17,18] 

Histological 
comparaDve 
study; Con-
trolled clinical 
trial; RCT 

Moder-
ate–
High 

Produced the least histological inflammatory response and earliest 
connecDve Dssue repair. Demonstrated significantly lower bacterial 
adhesion than silk. Maintained saDsfactory tensile strength aoer 7 
days, although mechanical stability was inferior to PTFE.  Exhibited 
good overall biocompaDbility and favorable early healing character-
isDcs. 

Expanded PTFE 
(ePTFE/PTFE) 

GaranaD & Muru-
gan (2022); 
Korukonda et al. 
(2025) [15,18] 

Controlled 
clinical trial; 
Double-blind 
RCT 

High 

Demonstrated superior tensile strength sustainability during early 
healing. Showed significantly lower postoperaDve pain and superior 
handling characterisDcs than silk. Achieved superior early flap ap-
proximaDon with fewer infecDons and flap indentaDons. Demon-
strated excellent clinical performance for periodontal flap stabiliza-
Don. 

Poliglecaprone 25 
(Monocryl) 

Naghsh et al. 
(2023); Korukonda 
et al. (2025) [6,15] 

Two RCTs High 

 Demonstrated significantly lower bacterial colonizaDon than silk. 
Achieved favourable flap approximaDon and saDsfactory wound 
healing comparable to ePTFE. Produced less postoperaDve discom-
fort than silk. Offered acceptable handling characterisDcs and clini-
cal performance during periodontal flap surgery. 

Triclosan-coated 
Poliglecaprone 
(Monocryl Plus) 

Naghsh et al. 
(2023) [6] 

Single-blind 
RCT 

Moder-
ate 

Demonstrated low bacterial colonizaDon comparable to nylon and 
convenDonal Monocryl. Triclosan coaDng did not provide addiDonal 
anDmicrobial benefit over other monofilament sutures under the 
study condiDons. 

ConvenDonal Polygly-
colic Acid (PGA/Poly-
glacDn 910) 

Karde et al. (2019); 
ChaganD et al. 
(2023) [13,14] 

Two Double-
blind RCTs High 

Demonstrated acceptable clinical healing but consistently exhibited 
greater bacterial colonizaDon and plaque accumulaDon than anD-
bacterial-coated sutures. Clinical healing was comparable with 
coated sutures in the earlier trial, although inferior wound-healing 
outcomes were observed in the later RCT. 

Triclosan-coated Poly-
glacDn 910 (PGA) 

Karde et al. (2019); 
ChaganD et al. 
(2023) [13,14] 

Two Double-
blind RCTs High 

Consistently demonstrated the lowest aerobic bacterial colonizaDon 
and markedly reduced biofilm formaDon. Reduced postoperaDve 
pain and plaque accumulaDon compared with convenDonal sutures. 
Improved wound healing in the larger 2023 RCT, although no signif-
icant healing advantage was observed in the earlier 2019 trial. Pro-
vides the most consistent evidence among the evaluated anDbacte-
rial-coated absorbable sutures for reducing bacterial colonizaDon, 
with clinical benefits demonstrated in one of two randomized trials. 

Chlorhexidine-coated 
PolyglacDn 910 (PGA) 

Karde et al. (2019); 
ChaganD et al. 
(2023) [13,14] 

Two Double-
blind RCTs High 

Reduced bacterial colonizaDon and plaque accumulaDon compared 
with convenDonal PGA. Demonstrated improved microbiological 
outcomes but generally less pronounced effects than triclosan-
coated sutures. Produced saDsfactory wound healing and clinical 
performance without significant adverse effects. 

Polyester (Surgilene) Abi Rached et al. 
(1991) [17] 

Histological 
comparaDve 
study 

Moder-
ate 

Produced a milder inflammatory response than silk with earlier fi-
broblast proliferaDon and connecDve Dssue maturaDon. Demon-
strated acceptable Dssue compaDbility during early periodontal 
wound healing. 

Perlon (Supramid) Abi Rached et al. 
(1991) [17] 

Histological 
comparaDve 
study 

Moder-
ate 

Demonstrated moderate early inflammatory response followed by 
rapid connecDve Dssue organizaDon and collagen maturaDon. Ex-
hibited superior Dssue compaDbility compared with silk. 
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Absorbable vs Non-
absorbable (overall 
comparison) 

Jeyashree & Raja-
sekar (2021) [16] 

ComparaDve 
clinical study Low 

Absorbable sutures showed numerically lower bacterial coloniza-
Don than non-absorbable sutures aoer periodontal flap surgery; 
however, the difference was not staDsDcally significant. No clinical 
wound-healing outcomes were evaluated. 

	


