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Abstract 

Background: Primary closure after periodontal flap surgery is critical to ensure stable clot formation, minimize bacterial ingress, and promote uneventful 

healing. Conventional silk sutures are widely used but may act as plaque-retentive factors and exacerbate inflammation. N-butyl cyanoacrylate (NBC) adhesive 

polymerizes rapidly, providing immediate hemostasis, bacteriostatic action, and tissue sealing.  

Materials and Methods: Twenty patients with Stage II/III periodontitis were randomly allocated into two groups: Group I (n=10) underwent flap closure with 

3-0 braided silk sutures, and Group II (n=10) received closure with NBC tissue adhesive. Outcomes evaluated at day 7 and day 21 included tissue color, 

incision margin approximation, bleeding on palpation, suppuration, and pain using a 10-point visual analogue scale (VAS). Landry’s Healing Index was used 

for overall healing assessment. Statistical analysis was performed using SPSS v23; independent t-tests and Chi-square/Fisher’s exact tests were applied with 

significance at p≤0.05.  

Results: At day 7, NBC showed significantly superior outcomes across all parameters: improved tissue color (p=0.041), incision margin adaptation (p=0.025), 

less bleeding (p=0.021), reduced suppuration (p=0.041), and lower VAS scores (1.3 vs 3.0; p=0.001). By day 21, no significant intergroup differences were 

observed (p>0.05 for all), although both groups exhibited excellent healing.  

Conclusion: NBC tissue adhesive offers superior early healing and greater patient comfort compared with silk sutures, with comparable outcomes at three 

weeks. NBC represents a reliable alternative to conventional sutures in periodontal flap surgery.  
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1. Introduction 

Periodontitis is a multifactorial, progressive disease 

characterized by chronic inflammation and the subsequent 

destruction of connective tissue and supporting bone, 

ultimately leading to tooth loss if inadequately managed.1 

Surgical intervention, particularly the periodontal flap 

procedure, remains a cornerstone in the management of 

moderate to deep periodontal pockets, providing access for 

debridement and regeneration.2 However, surgical success 

does not solely depend on the removal of pathogenic 

deposits; it is also significantly determined by the precise 

adaptation and stable closure of the repositioned 

mucoperiosteal flaps.  

Conventionally, wound closure has been achieved using 

a variety of suture materials, with braided silk sutures being 

the most widely adopted in oral and periodontal procedures. 

Silk sutures are valued for their ease of handling, knot 

security, and affordability. Nonetheless, their multifilament 

structure predisposes them to a “wicking” effect, whereby 

bacteria and debris can travel along the suture to the surgical 

site, increasing the risk of secondary infection and provoking 

a more pronounced inflammatory response in the delicate 

oral tissues.3,5 This challenge is made more complex in the 

oral environment due to constant moisture and microbial 

load, both of which can compromise healing and patient 

comfort. In search of alternatives, the development of tissue 

adhesive materials—most notably cyanoacrylates—has 

generated significant interest in clinical practice.  
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Since their synthesis in the 1950s, cyanoacrylates have 

evolved to include formulations like n-butyl cyanoacrylate, 

which are biocompatible for human use and exhibit rapid 

polymerization even in moist conditions.4 N-butyl 

cyanoacrylate offers several advantages over traditional 

suturing: it forms a flexible polymer barrier that not only 

approximates wound margins without puncturing tissue but 

also exhibits hemostatic and inherent antimicrobial 

properties.6,8 This can minimize operative time, reduce the 

risk of infection, eliminate the trauma associated with needle 

penetration, and improve patient-reported outcomes such as 

pain and discomfort.9 Despite these promising features, the 

adoption of cyanoacrylate adhesives is not yet universal, 

partly due to varying clinical experiences, cost 

considerations, and the need for high-quality comparative 

evidence. Existing literature shows both techniques to be 

effective, but direct, controlled comparisons—particularly 

those incorporating both objective healing indices and 

patient-centered outcomes—are still needed to provide clear 

clinical guidance.11-13  

The current study was thus designed to fill this gap by 

systematically comparing the clinical effectiveness of closure 

with silk sutures and n-butyl cyanoacrylate after periodontal 

flap surgery, assessing not only healing and inflammation but 

also pain, suppuration, and overall patient experience judged 

at critical early and late postoperative intervals.  

2. Materials and Methods 

2.1. Study design 

This clinical study was designed to compare wound closure 

and healing outcomes following periodontal flap surgery 

using two different closure materials: silk sutures and n-butyl 

cyanoacrylate tissue adhesive. Power of the study was 

calculated and a total of 20 patients diagnosed with Stage II 

and Stage III periodontitis with GradeA-C rate of progression 

were selected from the Outpatient Department of 

Periodontology and Oral Implantology at the National Dental 

College & Hospital, Derabassi, Punjab.  

The two independent groups to be compared will be of 

equal size n, and to be drawn from population. Sample size 

has been calculated by using the formula: 

n = (r+1)/r × SD² × (Zβ - Zα)² / (d)² 

n = Sample size; r = 1; (r+1)/r = 2; SD = 0.04; Zβ = 0.95; 

Zα = 1.96; d = 0.25 

Minimum 19.84917 – 20 sample are required in the 

study. 

The study employed a randomized design. surgical sites 

were divided into two groups for wound closure: Group 1 

(Site 1) received closure with silk sutures, and Group 2 (Site 

2) received closure with n-butyl cyanoacrylate tissue 

adhesive. The surgical procedure involved conventional 

periodontal flap surgery with thorough debridement and 

wound closure by the either silk suture or cyanoacrylate. 

Post-operative clinical parameters were recorded at the 7th 

and 21st days. 

2.2. Inclusion and exclusion criteria 

To ensure the reliability and safety of the study, specific 

inclusion and exclusion criteria were established for patient 

selection. The study included patients who were diagnosed 

with Stage II or Stage III periodontitis, with grade A-C rate 

of progression having PPD 5mm-8mm based on the 

classification by the American Academy of Periodontology 

(AAP 2017), Stage I and IV were not included so as to 

maintain the uniformity and remove bias. Patients possessing 

a minimum of 20 natural teeth. Both male and female patients 

aged between 25 and 65 years. Patients who had not received 

any periodontal therapy or antibiotic therapy for at least six 

months prior to the study were enrolled. Patients also 

provided informed written consent to participate. Exclusion 

Criteria were- Patients with known sensitivity or contact 

dermatitis to cyanoacrylates or formaldehyde, Patients with 

systemic diseases or medically compromised conditions that 

could affect wound healing, Patients diagnosed with molar-

incisor pattern of periodontitis or periodontitis related to 

systemic diseases, Current smokers, Pregnant or 

breastfeeding women, Teeth with periapical diseases or 

increased mobility of tissues at the surgical sites, Patients 

with known healing disorders or chronic alcoholism. 

2.3. Clinical parameters 

The study assessed several clinical parameters relevant to 

wound healing and patient comfort, measured at two post-

operative follow-up intervals: on the 7th and 21st days. 

1. Visual Analogue Scale (VAS) for Pain: A 4-

centimeter horizontal line divided into four segments 

from "no pain" (0) to "very severe pain" (3) allowed 

patients to quantify their pain. Scores range from 0 (no 

pain) to 3 (pain severe enough to disrupt normal 

activities).14 

2. Healing Index of Landry, Turnbull, and Howley: This 

index evaluates periodontal wound healing using a 5-

level scoring system based on four parameters—tissue 

color, response to palpation, presence of granulation 

tissue, and incision margin integrity. Scores range 

from 1 (very poor healing) to 5 (excellent healing).15 

3. Tissue Color: Indicates the degree of inflammation 

and vascularization. Healing is reflected by a normal 

pink gingival color, while redness or discoloration 

suggests ongoing inflammation. The study showed a 

significant difference at 7 days favoring the 

cyanoacrylate group, and by 21 days, both groups had 

similar favorable outcomes. 

4. Bleeding on Palpation: Reflects tissue inflammation 

and capillary fragility. Presence of bleeding is a sign 

of delayed healing or infection. At 7 days, 

significantly less bleeding was noted with 
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cyanoacrylate; by 21 days, differences diminished 

with both groups showing improvement.16 

5. Incision Margin: Assesses how well the wound edges 

approximate and epithelialize. Better approximation 

promotes primary intention healing. The 

cyanoacrylate group showed better incision margin 

scores at 7 days, but by 21 days, both groups had 

comparable healing. 

6. Suppuration: Indicates presence of infection at the 

surgical site. Early postoperative evaluation showed 

less suppuration with cyanoacrylate; at 21 days, 

infection rates were low and similar in both groups. 

7. Pain Assessment: Using Visual Analogue Scale 

(VAS) and Face Pain Scale (FPS), pain was 

significantly lower in the cyanoacrylate group at 7 

days, indicating better postoperative comfort. By 21 

days, pain levels were minimal and comparable 

between groups. 

Together, these parameters offer a comprehensive 

clinical appraisal of tissue healing quality, inflammation, 

infection control, and patient comfort following periodontal 

flap closure either by traditional silk sutures or n-butyl 

cyanoacrylate adhesive. The study generally favors 

cyanoacrylate for enhanced early healing, less inflammation, 

and reduced postoperative pain, with comparable outcomes 

by 3 weeks post-op. The scoring system is applied at 

postoperative 7th day and 21st day to assess comparative 

healing outcomes between the silk suture group (Group I) and 

the n-butyl cyanoacrylate adhesive group (Group II) is given 

in (Table 1). 

2.4 Statistical analysis 

Collected clinical data were entered into Microsoft Excel and 

analyzed using the Statistical Package for Social Sciences 

(SPSS) software, version 23.0. Descriptive statistics such as 

mean, standard deviation, frequency, and percentages were 

calculated for each clinical parameter. To assess differences 

within groups over time (intragroup comparison), the 

Wilcoxon Signed Rank Test was employed, suitable for 

paired ordinal data and non-normally distributed variables. 

 

Table 1: Clinical parameters and their scoring system used in the comparative study of wound healing after periodontal flap 

surgery with silk sutures and n-butyl cyanoacrylate tissue adhesive 

Clinical Parameter Score Description Score Values & Meaning 

Tissue Color Evaluates redness and healing status of 

gingiva 

1 - Very Poor: >50% red gingiva 

  2 - Poor: >50% red gingiva 

  3 - Good: 25%-50% red gingiva 

  4 - Very Good: <25% red gingiva 

  5 - Excellent: All pink tissues 

Bleeding on Palpation Assesses tendency to bleed on pressure 1 - Very Poor: Bleeding present 

  2 - Poor: Bleeding present 

  3 - Good: No bleeding 

  4 - Very Good: No bleeding 

  5 - Excellent: No bleeding 

Incision Margin Evaluates epithelialization and margin 

closure 

1 - Very Poor: Not epithelialized, loss beyond 

margin 

  2 - Poor: Not epithelialized, exposed 

connective tissue 

  3 - Good: No exposed connective tissue 

  4 - Very Good: No exposed connective tissue 

  5 - Excellent: Complete epithelialization, 

margins closed 

Suppuration Presence of pus/discharge indicating 

infection 

1 - Very Poor: Suppuration present 

  2 - Poor: Suppuration present 

  3 - Good: Suppuration absent 

  4 - Very Good: Suppuration absent 

  5 - Excellent: Absence of suppuration 

Pain (VAS Scale) Visual Analog Scale of pain experienced 0 - No pain 

  1 - Mild pain 

  2 - Severe pain 

  3 - Very severe pain 

  4 - Severe pain 

  5 - Worst pain imaginable 
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For evaluation of differences between groups at 

individual time points (intergroup comparison), the 

Independent Samples t-test or Analysis of Variance 

(ANOVA) was applied depending on the data distribution 

and number of groups. The Shapiro-Wilk test was used to 

verify the normality of data distribution, and Levene’s test 

assessed homogeneity of variances. Statistical significance 

was accepted at a p-value less than or equal to 0.0.17 

Comprehensive statistical analysis enabled comparison of 

pain levels, inflammatory response, wound closure quality, 

and other healing parameters between the silk sutures and n-

butyl cyanoacrylate tissue adhesive groups, enhancing the 

validity and reliability of the study conclusions.

3. Results 

This study offers a thorough comparative evaluation of 

wound closure and healing outcomes following periodontal 

flap surgery using silk sutures versus n-butyl cyanoacrylate 

tissue adhesive in patients with Stage II and III periodontitis. 

Periodontitis, defined as a multifactorial inflammatory 

disease resulting in the progressive destruction of connective 

tissue around teeth, often requires surgical intervention with 

precise wound closure to achieve optimal healing and 

restoration of the dento-gingival complex. Traditional 

closure methods employ braided silk sutures, which, while 

established and effective, can increase local tissue trauma, 

serve as a nidus for bacterial retention, and provoke a 

heightened inflammatory response due to their multifilament 

nature. This background has led to the exploration of 

alternative closure materials such as tissue adhesives, 

particularly n-butyl cyanoacrylate, that polymerize rapidly in 

the moist oral environment, eliminate the need for needle 

punctures, and demonstrate inherent hemostatic and 

bacteriostatic properties.19,27,28 In the present randomized 

clinical design, twenty patients diagnosed with Stage II or III 

periodontitis were enrolled and divided into two groups: 

Group I underwent periodontal flap closure with silk sutures 

3-0. Suture were selected because of easy availability and low 

cost, while Group II received closure with n-butyl 

cyanoacrylate tissue adhesive (Figure 1). The clinical 

outcomes were assessed at both the 7th and 21st 

postoperative days, using validated indices and scales 

including the Healing Index of Landry, Turnbull, and Howley 

(evaluating tissue color, incision margin, bleeding on 

palpation, and suppuration), as well as patient-reported pain 

through the Visual Analogue Scale (VAS) and Face Pain 

Scale (FPS). 

 
Figure 1: Silk Sutures used vs n-butyl Cyanoacrylate 

 

The early postoperative findings (at day 7) consistently 

favored the cyanoacrylate adhesive group. Group II 

demonstrated significantly better tissue coloration, fewer 

bleeding events on palpation, better adaptation and 

approximation of incision margins, and lower levels of 

suppuration compared to the silk suture group, with p-values 

reflecting statistical significance across these parameters. 

Importantly, patient comfort was markedly improved in the 

adhesive group as quantified by both VAS and FPS pain 

scores, which were considerably lower than those reported in 

the silk cohort (mean VAS 1.3 vs. 3.0; FPS 1.3 vs. 2.5; both 

p = 0.001), highlighting the advantage of suture less closure 

in reducing postoperative discomfort (Figure 2). 

Figure 2: 7th day follow up with cyanoacrylate adhesive (left 

side) and silk sutures (Right side) 

By the 21st postoperative day, both groups exhibited 

substantial clinical improvement with convergence in healing 

indices. The majority of patients in both groups were scored 

as having "Very Good" or "Excellent" outcomes for tissue 

color, incision margin integrity, and absence of suppuration 

or bleeding (Figure 3). Differences between the groups were 

no longer statistically significant, suggesting that while 

cyanoacrylate provides superior early healing and comfort, 

both techniques are ultimately effective in promoting 

favorable long-term outcomes after periodontal flap 

surgery.29-30 

Figure 3: 21st day follow up with Cyanoacrylate adhesive 

(left side) and silk sutures (Right side)   
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This investigation confirms that n-butyl cyanoacrylate 

tissue adhesive is a safe and efficient alternative to silk 

sutures, offering reduced postoperative pain and expedited 

early healing without compromising final healing status. 

These findings are consistent with prior comparative clinical 

and histological studies and support the incorporation of 

tissue adhesives as a preferred modality for wound closure in 

periodontal surgeries where patient comfort and quick 

recovery are prioritized.  

The clinical study comparing wound healing after 

periodontal flap surgery using silk sutures and n-butyl 

cyanoacrylate tissue adhesive revealed the following detailed 

results and analysis: 

3.1 Tissue color 

1. On the 7th day, a significant difference (p=0.041) was 

observed between the groups. The cyanoacrylate 

group had better tissue color outcomes, with 30% of 

patients demonstrating “Very Good” healing and 60% 

showing “Good” healing, while the silk suture group 

had no “Very Good” scores and 40% had “Poor” 

healing. The disparity suggests that the tissue adhesive 

supports faster tissue color normalization. 

2. By the 21st day, the tissue color scores showed no 

significant difference (p=0.200), with both groups 

showing predominantly “Very Good” to “Excellent” 

outcomes, implying comparable tissue color recovery 

over time. (Figure 4) 

 
Figure 4: Comparison of tissue color on 7th day and 21st day 

for both groups 

3.2 Bleeding on palpation (BOP) 

1. A significant difference was found at 7 days (p=0.021), 

where the cyanoacrylate group performed better, with 

40% “Very Good” scores and only 10% poor scores, 

in contrast to 60% “Poor” and no “Very Good” scores 

in the silk suture group. This demonstrates superior 

hemostatic effect of cyanoacrylate initially. 

2. At 21 days, the difference diminished (p=0.071), with 

both groups improving, with most patients rated “Very 

Good” or “Excellent,” indicating effective resolution 

of bleeding in the longer term for both suturing 

methods. (Figure 5) 

 

Figure 5: Comparison of BOP on 7th day and 21st day for 

both groups 

3.3 Incision margin 

1. On the 7th day, significant superiority of 

cyanoacrylate was evident (p=0.025) with 50% “Very 

Good” ratings, while silk suture cases only had 80% 

“Good” and no “Very Good” scores. This points to 

better wound margin approximation with 

cyanoacrylate in the early healing phase. 

2. By 21 days, incision margin healing was similar in 

both groups (p=0.165), showing that both techniques 

ultimately lead to satisfactory incision closure. 

(Figure 6) 

 
Figure 6: Comparison of Incision Margin on 7th day and 

21st day for both groups 

3.4 Suppuration 

1. On 7 days, the cyanoacrylate group exhibited 

significantly less suppuration (p=0.041), with 40% 

“Very Good” and 60% “Good” scores versus only 

“Good” scores in 90% of silk suture cases and no 

“Very Good” ratings. This suggests reduced infection 

or inflammation with tissue adhesive in the early 

phase. 

2. At 21 days, both groups showed comparable rates of 

suppuration improvement, predominantly “Very 

Good” to “Excellent,” with no statistical difference 

(p=0.081). (Figure 7) 
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Figure 7: Comparison of suppuration on 7th day and 21st day 

for both groups 

3.5 Pain Assessment (VAS and FPS) 

1. On the 7th day, patients with cyanoacrylate reported 

significantly less pain on both Visual Analogue Scale 

(mean 1.3 vs. 3.0, p=0.001) and Faces Pain Rating 

Scale (mean 1.3 vs. 2.5, p=0.001) compared to silk 

sutures. This reflects the less traumatic nature of 

adhesive closure. 

2. By 21 days, pain scores had diminished to near zero in 

both groups, with no significant difference, indicating 

similar comfort in later healing (Figure 8). 

Figure 8: Comparison of VAS on 7th day and 21st day for 

both groups 

4. Discussion 

The principles of wound closure emphasize re-establishing 

functional soft tissue structural support, reducing wound 

tension and achieving everted skin edges. Precise 

approximation of wound margins and proper wound closure 

produces the most natural esthetic appearance and minimizes 

the need for later scar revision (Suthar P et al. 2020).17 

Although healing culminates uneventfully, in most instances, 

a variety of intrinsic and extrinsic factors can impede or 

facilitate the process. Understanding wound healing at 

multiple levels—biochemical, physiologic, cellular, and 

molecular—provides the periodontist with a framework for 

basing clinical decisions aimed at optimizing the healing 

response. Wound healing process is divided into four phases. 

Hemostasis is the first phase, inflammation is the second 

phase, proliferation is the third phase and maturation is the 

fourth phase. Immediately after injury, platelets adhere to the 

injured site and soon the adhered platelets change their shape 

and release chemical mediators for clotting. Finally, this 

activates fibrin to form a clot. In inflammatory phase, 

inflammatory cells are released into wound and engulf the 

pathogen and dead cells. In the proliferation phase, growth of 

newly formed cells occurs. Angiogenesis, new collagen 

formation, epithelial tissue formation, granulation tissue 

formation and wound contraction occurs. During maturation 

period type III collagen is replaced by type I collagen. Wound 

healing is affected by local and systemic factors.  

Soft tissue wounds heal in three general ways: primary 

intention, secondary intention and tertiary intention. Healing 

by primary intention is preferable as there is less scarring and 

the healing is rapid. In primary intention, wound edges are re-

approximated with sutures, staples and tissue adhesive like 

N-Butyl-2 cyanoacrylate. Attainment of ideal wound closure 

is the important factor for healing at surgical site. The wound 

closure material should re-approximate the wound edges 

properly for sufficient period for healing to occur. Usually 

intra oral incision is closed with suture material like vicryl 

and silk suture materials. Suture material is commonly used 

for wound closure than staples and tissue adhesives because 

former has the properties like better tensile strength, low 

dehiscence rate, proper wound closure. But it has 

disadvantages like crosshatched marks, needle penetration of 

normal tissue on either side of the wound, tissue reactivity, 

anxiety, and it is a time-consuming procedure. However 

various disadvantages like prolonged duration of surgery and 

anesthesia, maximal tissue reactivity, risk of needlestick 

injury, undesirable trauma to intact tissue on either side of the 

wound, permanent suture tracts, pain and anxiety during 

removal have been reported. Another significant 

disadvantage reported is the phenomenon of 'wicking,' which 

makes it a site for retention and ingress of bacteria into the 

tissues and thus a reservoir of secondary infection. So, in 

order to overcome these difficulties, a need for an alternative 

was always felt. Surgeons have been using tissue sealants and 

adhesives since the early nineteenth century.  

There are presently four types of tissue adhesives: fibrin 

sealants, collagen-based sealants, synthetic polymer-based 

materials, and proteinbased sealants. The creation of natural 

glues, surgical staples and tapes to substitute sutures has 

supplemented the armamentarium of wound closure 

techniques. The use of tissue adhesives has long appealed to 

surgeons and they have been extensively studied them for 

diverse applications. 

Cyanoacrylates were first described in 1949 and their 

first reported use as clinical adhesives was 10 years later by 

Coover. Initially it was rejected because of not 

biocompatibility to the tissue and more inflammatory 
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reaction. Later in 1964 Tennese Eastman lab developed 

longer molecular cyanoacrylate, which one better 

biocompatibility and produces less inflammatory reaction. 

Members of the cyanoacrylate family include methyl, ethyl, 

propyl, butyl, hexyl, heptyl and octyl cyanoacrylates. 

Methyl-2-cyanoacrylate was the first cyanoacrylate 

compound to be used as a surgical tissue adhesive. Although 

methyl-2- cyanoacrylate was a breakthrough advancement in 

surgical tissue adhesives, its popularity and use were 

significantly limited when many investigations demonstrated 

a concerning level of histotoxicity. Thereafter, ethyl-2-

cyanoacrylate, containing a slightly longer carboxyl group, 

was developed. 

By 1970s, N-butyl-2-cyanoacrylate was developed and 

proven to be much less harmful to tissues while offering 

substantial bonding strength. Chemically N-butyl-2-

cyanoacrylate is a monomer. As they are in liquid form, they 

have the ability to penetrate the irregular surface of the tissues 

with a strong adhesion and perform a firm union of incision 

lines. The adhesiveness is maximized by spreading the 

monomer in a very thin film. It is a sterile tissue adhesive and 

a free-flowing fluid. It stops bleeding instantly (hemostatic). 

Adhesives like n-butyl cyanoacrylate not only required 

less time for wound closure than did traditional methods, but 

also reduced the prevalence of infection and improved 

esthetics. The early short-chain tissue adhesives were 

effective but had limited use because they underwent rapid 

degradation into byproducts that had significant tissue 

toxicity. However, longer-chain cyanoacrylates degrade 

slowly, which limits the accumulation of toxic byproducts in 

the tissues and makes them safe for topical skin closure. 

Therefore, in 1998, the U.S. Food and Drug 

Administration approved the use of the first topical skin 

adhesive. The following three cyanoacrylate compounds are 

now used as topical skin adhesives: 2-octyl-cyanoacrylate 

(Dermabond and SurgiSeal), n-2-butylcyanoacrylate 

(Endocryl, Histocryl, Indermil, GluStitch, Peri-Acryl, and 

LiquiBand) and 2-ethyl-cyanoacrylate (Epiglu). 

Advantages of N Butyl 2 cyanoacrylate over suture 

material includes easy including handling, shorter duration of 

application, comfortable for anxiety and fear of patient, better 

bacteriostatic property, eliminate the risk of needle prick 

injury, decreased healing time, hemostatic property and 

better esthetic property. The present study compared wound 

closure and healing following periodontal flap surgery using 

silk sutures and n-butyl cyanoacrylate tissue adhesive in 

patients with stage II and stage III periodontitis. Clinical 

parameters including pain, tissue color, incision margin, 

bleeding on palpation, and suppuration were evaluated on the 

7th and 21st postoperative days. 

Pain scores, assessed using VAS and FPRS, were 

significantly higher in the silk suture group on the 7th day 

(VAS: 3.0; FPRS: 2.5) compared with the cyanoacrylate 

group (VAS: 1.3; FPRS: 1.3) (p = 0.001). This supports 

previous findings that cyanoacrylates provide greater patient 

comfort due to the avoidance of needle penetration and tissue 

trauma (Khurana et al., 2016).9 By the 21st day, pain subsided 

in both groups with no significant differences, indicating 

comparable long-term analgesic outcomes. Tissue color, 

reflecting inflammation and vascularization, was superior 

with cyanoacrylate at the 7th day, with 30% of patients rated 

“Very Good,” while no such ratings were recorded in the silk 

group (p = 0.041). The reduced inflammatory response may 

be attributed to the bacteriostatic action of cyanoacrylate 

compared with the wicking and bacterial retention properties 

of silk sutures (Castelli et al.).4 By the 21st day, both groups 

demonstrated favorable healing with no significant 

differences. Incision margin integrity was significantly better 

in the cyanoacrylate group on the 7th day (50% “Very Good” 

vs. 0%; p = 0.025), reflecting its ability to approximate 

wound edges without additional trauma from suturing 

(Kulkarni et al., 2007; Kumar et al., 2013).4,16 However, by 

the 21st day, healing was comparable between groups (p = 

0.165). Bleeding on palpation was also better controlled with 

cyanoacrylate on the 7th day (40% “Very Good” vs. 0%; p = 

0.021), consistent with its hemostatic and protective barrier 

properties (Abullais et al., 2016).6 At 21 days, both groups 

showed favorable hemostatic outcomes. Suppuration was 

significantly lower in the cyanoacrylate group at the 7th day 

(40% “Very Good” vs. 0%; p = 0.041), likely due to its 

antimicrobial properties and the absence of bacterial wicking 

associated with silk sutures. By the 21st day, both groups 

exhibited satisfactory outcomes. 

Overall, n-butyl cyanoacrylate demonstrated several 

clinical advantages over silk sutures, including painless 

application, shorter operative time, improved early healing, 

and reduced inflammation, findings consistent with earlier 

studies (Kumar et al., 2013; Khurana et al., 2016; Vaaka et 

al., 2018).16 Nonetheless, limitations such as reduced tensile 

strength and brittleness must be acknowledged, particularly 

in high-tension wounds. In contrast, silk sutures, though 

mechanically reliable, are associated with increased 

inflammation, bacterial colonization, and patient discomfort, 

which may delay early wound healing (Castelli et al., 1978).4 

Silk sutures, while a gold standard with superior 

mechanical strength, possess disadvantages related to tissue 

irritation, inflammation, potential for bacterial ingress 

through wicking, and patient discomfort, all of which can 

delay healing (Castelii et al., 1978).4 These drawbacks were 

reflected in the higher early postoperative pain and 

inflammation scores observed in the present study. 

The small sample size, possibility of complications other 

than the criteria involved in our study, shorter period of 

follow up, absence of an objective measurement technique, 

and the cost of tissue adhesive were limitations of the study. 

Future studies are required to evaluate long term results of 

intraoral usage to further its application. Further prospective 
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studies are needed to substantiate these results, and to assess 

the overall cost effectiveness of tissue adhesives compared to 

surgical sutures in low tension elective procedures. Further 

studies with larger sample sizes and longer follow-up 

durations will be valuable to confirm the long-term stability 

and functional outcomes of tissue adhesives in periodontal 

surgery. Moreover, comparisons with other suture materials 

such as absorbable synthetic sutures could elucidate 

additional clinical nuances. Advances in cyanoacrylate 

formulations to enhance flexibility and tensile strength may 

broaden their applications.31-35 

5. Conclusion 

In conclusion, this study demonstrates that n-butyl 

cyanoacrylate tissue adhesive offers significant early 

postoperative benefits over silk sutures in periodontal flap 

surgery, including reduced pain, superior tissue color, better 

wound closure, decreased bleeding, and lower suppuration 

rates. Both techniques provide favorable healing outcomes by 

21 days post-operation, but cyanoacrylate adhesives provide 

an efficient, painless, and bacteriostatic.  Alternative to 

conventional suturing. 
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