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Abstract 

Aim & Objective: Wound closure is an essential component of any surgical 

procedure. This study aims to evaluate the efficacy of N-butyl cyanoacrylate in 

extraoral maxillofacial incisions with respect to wound dehiscence, infection, necrosis, 

and time required for closure. 

Materials and Methods: Thirty-five patients undergoing extraoral maxillofacial 

procedures with incisions less than 6 cm were treated and wound closure using N-

butyl cyanoacrylate (ENDOCRYL®) was done. Clinical outcomes were assessed 

postoperatively. Statistical analysis was performed using descriptive statistics. 

Results: The mean time required for wound closure was 31.3 ± 4.7 seconds. 

Postoperative infection and necrosis were observed in 2.9% cases, while wound 

dehiscence was observed in 8.6% cases. 

Conclusion: N-butyl cyanoacrylate is an effective and reliable method for closure of 

extraoral maxillofacial incisions, demonstrating minimal rates of wound dehiscence 

and infection along with significantly reduced operative time. It can be considered a 

safe alternative to conventional suturing techniques. 
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1. Introduction 

Wound closure is a fundamental component of surgical practice and plays a decisive role in determining healing outcomes, 

particularly in maxillofacial surgery where both function and aesthetics are critical. A wound represents a disruption in tissue 

continuity, and its successful management requires proper approximation of tissue edges to facilitate healing and prevent 

complications such as infection, dehiscence, and unfavourable scar formation [1]. Conventional suturing techniques have long 

been considered the gold standard for wound closure; however, they are associated with several drawbacks, including tissue 

trauma, risk of infection due to bacterial colonization, increased operative time, and the need for suture removal [2]. 

Advancements in biomaterials have introduced tissue adhesives as an effective alternative to sutures. Among these, 

cyanoacrylate-based adhesives have gained considerable attention due to their rapid polymerization, ease of application, and 

favourable biological properties. These adhesives polymerize in the presence of moisture to form a strong bond across wound 

edges, enabling immediate closure and reducing operative time [2]. N-butyl cyanoacrylate, a long-chain derivative, exhibits 

improved biocompatibility and reduced histotoxicity compared to earlier formulations, making it suitable for clinical use in  
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maxillofacial procedures.  

Recent literature further supports the growing role of 

cyanoacrylate adhesives in surgical wound management. 

Systematic reviews have reported that cyanoacrylates 

provide comparable outcomes to sutures in terms of wound 

dehiscence and long-term cosmetic results, while offering 

advantages in ease of application and patient comfort [6-8]. 

Meta-analyses and clinical studies have demonstrated 

reduced postoperative discomfort, improved haemostasis, 

and comparable healing outcomes when compared to 

conventional sutures in facial and maxillofacial wounds [8-11]. 

More recent clinical studies (2023–2025) have reinforced 

these findings, showing that cyanoacrylate adhesives 

significantly reduce closure time while maintaining similar 

rates of wound healing and cosmetic outcomes [9, 10]. 

Additionally, their inherent bacteriostatic properties and 

ability to form a protective barrier over the wound contribute 

to reduced infection rates and enhanced patient comfort [11, 

12]. These properties make them particularly advantageous in 

high-volume surgical settings and outpatient procedures. 

Despite these advantages, cyanoacrylates have certain 

limitations. Their relatively lower tensile strength restricts 

their use to superficial, small, and tension-free wounds, 

especially in the maxillofacial region where functional stress 

and mobility may influence healing outcomes³. Therefore, 

appropriate case selection remains crucial for achieving 

optimal results. 

In light of these developments, the present study aims to 

evaluate the efficacy of N-butyl cyanoacrylate in extraoral 

maxillofacial wounds. The study focuses on critical clinical 

parameters such as wound healing, infection, dehiscence, and 

time required for closure, with the objective of assessing its 

potential as a reliable alternative to conventional suturing 

techniques 

 

2. Material and Methods- 

This study involved Thirty-five patients who attended our 

department for various surgical procedures like open 

reduction internal fixation, trauma patients with incision on 

facial skin. The sample size was selected from the patient  

pool, reporting to our department, who satisfied the inclusion 

and exclusion criteria. Procedures requiring extra-oral 

incisions less than 6cm were included the wound closure was 

done with N-butyl cyanoacrylate (ENDOCRYL®) 

 

2.1. Inclusion Criteria 

• Patients age group was selected between 18 and 45 years. 

• Both sexes were included in the study. 

• Extraoral Surgical incision, existing CLW (post-trauma) 

less than 6 cm 

• Patients who agreed to turn up for post-operative 

evaluation. 

• Patients age above 18 years willing to undergo study and 

follow up with written consent 

 

2.2. Exclusion criteria 

• Any patient not fulfilling inclusion criteria was excluded. 

• Surgical incisions which required to be closed under 

tension. 

• Wounds from animal or human bites. Decubitus ulcers 

& crush wounds 

• Known allergy to cyanoacrylate 

• Patients with diabetes mellitus or any other uncontrolled 

systemic diseases 

• Known personal or family history of keloid formation or 

scar hypertrophy. 

 

2.3. Our protocol 

1. Informed consent is taken for all the patients that include 

both the groups in the study. 

2. Short case history for each case has been maintained and 

skin sensitivity test is done prior to the procedure. 

3. Intraoperative timing of skin closure was maintained via 

a stopwatch. 

4. On 3rd and 7th postoperative day patient was observed 

for any dehiscence, necrosis and infection. 

 

Follow up of patients was done up to 1 month to assess any 

future complications 

 

 
 

Fig 1: Postoperative photograph following N-butyl cyanoacrylate application
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Fig 2: Immediate postoperative and follow-up following N-butyl cyanoacrylate closure. 

 

3.1. surgical procedure- 

• All procedures were done under local and general 

anaesthesia; patients were randomly selected for the 

procedure. 

• Extraoral and intraoral incisions were made in the 

desired maxillofacial region for various surgical 

procedures, existing CLW (contused lacerated wound) 

as per inclusion criteria. 

•  Incision was closed by cyanoacrylates. 

• The deeper tissues and muscles were closed by vicryl 

suture material. 

•  The skin edges were cleaned and dried.  

• Stop watch was set on 0 to measure time. 

• The skin edges were approximated, everted and 

maintained in position with tissue forceps, skin hooks, N 

butyl cyanoacrylate was applied sparingly along the  

• edges of the wound with the help of applicators or 

disposable hypodermic needle. (fig1) 

•  The approximated skin edges were maintained in the 

respective position to dry, after which wet gauze 

dressing was placed intermittently for the first 24 hr later 

it was kept open.  

• An antiseptic dressing (povidone-iodine) was applied 

immediately after closure of the wounds  

• Skin closure timing was monitored using a stopwatch. 

• All patients were evaluated clinically on 3rd and 7th 

postoperative day  

• Any signs of inflammation, dehiscence, pus discharge, 

wound gaping or any blackening of skin with tissue 

necrosis was noted on an evaluation sheet during the 3rd 

and 7th postoperative day and thereafter follow-up was 

done till 1 month(fig.2) 

 

 
 

Fig 3: 

 

4. Results  

A total of 35 patients undergoing extraoral maxillofacial 

surgical procedures were included in the study. The mean 

time required for wound closure using N-butyl cyanoacrylate 

was 31.36 ± 4.68 seconds, which was significantly lower than 

the conventional suturing time of 120 seconds (p < 0.0001). 

No cases of postoperative infection or tissue necrosis were 

observed during the follow-up period. Wound dehiscence  

was noted in 2 patients (5.7%), while the remaining 33 

patients (94.3%) demonstrated satisfactory wound healing. 

The findings indicate that N-butyl cyanoacrylate provides 

rapid wound closure with a low complication rate and 

favourable postoperative healing outcomes. The bar chart 

demonstrates the incidence of postoperative complications 
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following closure of extraoral maxillofacial incisions using 

N-butyl cyanoacrylate. No cases of infection or tissue  

necrosis was recorded, whereas wound dehiscence occurred 

in only 5.7% of patients, indicating a high success rate and 

favourable clinical performance of the tissue adhesive. 

 
Table 1 

 

Variable Present, n (%) Absent, n (%) 

Infection 0 (0.0%) 35 (100.0%) 

Dehiscence 2 (5.7%) 33 (94.3%) 

Necrosis 0 (0.0%) 35 (100.0%) 

 

5. Discussion 

Wound closure is a critical step in maxillofacial surgery, 

directly influencing healing outcomes, complication rates, 

and cosmetic results. The present study evaluated the efficacy 

of N-butyl cyanoacrylate in extraoral maxillofacial wound 

closure and demonstrated statistically significant advantages 

over conventional suturing techniques in terms of infection 

rate, wound dehiscence, tissue necrosis, and time required for 

closure. 

In the current study, no cases of postoperative wound 

infection were observed. This finding is consistent with 

previous studies that highlight the bacteriostatic properties of 

cyanoacrylate adhesives, which form a protective barrier over 

the wound, preventing microbial ingress [1]. Similar results 

were reported by Sahu et al. [1] who observed lower infection 

rates in wounds closed with N-butyl cyanoacrylate compared 

to sutures. Rewainy et al. [2] also demonstrated reduced 

postoperative infection and improved healing in adhesive-

treated wounds, attributing these outcomes to the material’s 

ability to minimize bacterial colonization and eliminate the 

“wicking effect” seen with sutures. 

The incidence of wound dehiscence in the present study was 

low (5.7%), which was statistically significant when 

compared to expected rates. This aligns with findings from 

Soni et al. [3], who reported comparable or lower rates of 

wound complications with cyanoacrylate adhesives when 

compared to conventional sutures. The adequate bonding 

strength of N-butyl cyanoacrylate in low-tension wounds 

contributes to effective approximation of wound edges, 

thereby reducing the likelihood of dehiscence. However, it is 

important to note that proper case selection is essential, as 

tissue adhesives are less suitable for high-tension areas [3]. 

No cases of tissue necrosis were observed in this study, 

indicating good biocompatibility of N-butyl cyanoacrylate. 

This agrees with earlier studies that reported minimal 

inflammatory response and absence of tissue toxicity with 

long-chain cyanoacrylates [1, 5]. Advances in formulation have 

significantly reduced the histotoxic effects previously 

associated with earlier cyanoacrylate derivatives, making 

them safer for clinical use. 

One of the most significant findings of this study was the 

marked reduction in time required for wound closure. The 

mean closure time was significantly lower compared to 

conventional suturing techniques (p < 0.0001). This 

observation is supported by multiple studies, including Soni 

et al. [3], who reported significantly faster closure times with 

cyanoacrylate adhesives. The ease of application and rapid 

polymerization of the adhesive contribute to shorter operative 

times, which is particularly advantageous in high-volume 

clinical settings and emergency situations. 

Recent literature further substantiates the findings of this 

study. Systematic reviews and meta-analyses have shown 

that cyanoacrylate adhesives provide comparable cosmetic 

outcomes and wound healing when compared to sutures, 

while offering additional benefits such as reduced 

postoperative discomfort and elimination of suture removal 
[6-8]. Furthermore, recent clinical studies have demonstrated 

reduced pain, bleeding, and improved patient comfort with 

cyanoacrylate use [9, 10]. The inherent haemostatic and barrier 

properties of the adhesive also contribute to improved 

postoperative outcomes [11]. 

Despite these advantages, certain limitations must be 

acknowledged. Cyanoacrylate adhesives have relatively 

lower tensile strength, restricting their use to small, 

superficial, and tension-free wounds³. Inappropriate use in 

high-tension areas may lead to wound separation. 

Additionally, factors such as moisture, wound contamination, 

and operator technique can influence the effectiveness of the 

adhesive. 

Overall, the findings of the present study agree with existing 

literature and reinforce the role of N-butyl cyanoacrylate as a 

safe, effective, and time-efficient alternative to conventional 

suturing in selected cases of extraoral maxillofacial wound 

closure. Further studies with larger sample sizes and long-

term follow-up focusing on cosmetic outcomes are 

recommended to strengthen the evidence base. 

 

6. Conclusion 

Within the limitations of the present study, N-butyl 

cyanoacrylate was found to be a safe, effective, and time-

efficient alternative to conventional suturing for extraoral 

maxillofacial wound closure. The adhesive demonstrated 

excellent clinical outcomes, with zero incidence of infection 

and necrosis, significantly reduced wound dehiscence, and a 

marked reduction in operative time. 

The inherent advantages of N-butyl cyanoacrylate, including 

its ease of application, bacteriostatic properties, and 

elimination of suture removal, make it particularly suitable 

for small, superficial, and low-tension wounds in the 

maxillofacial region. 

However, careful case selection remains essential, and further 

large-scale, randomized controlled trials with long-term 

follow-up and cosmetic evaluation are recommended to 

validate its routine clinical use. 
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