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Abstract---The purpose of this study was to evaluate and compare the 

postoperative healing, using primary versus secondary closure 

techniques after impacted mandibular third molar removal. The study 

consisted of 86 patients, under 40 years of age were divided into two 

groups as Group A and Group B in the randomized fashion. In Group 
A, closure was done by primary intention and in Group B, by 

secondary closure. A comparison between both groups was done with 

a follow-up period of 6 h to 6 days with regards to postoperative pain 

and swelling. The swelling in group I was greater than that in group II, 

with a statistically significant difference (P < 0.05). The pain was 
worse in group I than in group II; a difference that also was 

statistically significant (P < 0.05). The study showed that the patients 

in the secondary closure group had a significantly lesser amount of 

pain and swelling postoperatively than the primary closure group. 

 

Keywords---secondary closure, primary closure, mandibular third 
molar, impacted teeth, postoperative healing, pain, swelling. 

 

 

Introduction  

 
An impacted tooth is one that fails to erupt into the dental arch within the 

expected time [1] . The incidence of the impacted mandibular third molar is 20% 

to 30% in population and it can be symptomatic and asymptomatic [2]. The 

surgical objective is to quickly and carefully remove the impacted tooth with 

reduced complications [3]. Surgical removal of impacted mandibular third molar 

contributes a major chunk of an Oral Surgeon's work load. In spite of the various 
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precautions taken, the postoperative period following surgical removal of third 

molar is frequently associated with pain, swelling and temporary restriction of 

mouth opening along with decreased masticatory capability [4], and may result in 

a number of complications including pain, swelling, bleeding, alveolar osteitis (dry 

socket) or nerve dysfunction. As removal of third molars may range from easy to 
extremely difficult depending on the location, depth, angulation, and density of 

the bone, postoperative complications have become the focus of attention for 

patients and clinicians.  Many methods and medications have been tried in order 

to relieve this temporary post operative discomfort so that the patient does not 

lose working hours and the quality of life is unaffected.  

 
Through the years, there have been different opinions regarding the type of 

closure techniques advocated. Primary closure of third molar flaps is derived from 

basic surgical principles, and the socket is covered and sealed hermetically by a 

mucosa flap. In the secondary closure technique, the socket remains in 

communication with the oral cavity to facilitate drainage of inflammatory 
products [5].Some authors are in favor of closed healing, whereas other authors 

report that primary healing frequently causes greater pain and swelling than 

secondary healing. Other authors are of the opinion that postoperative progress 

does not differ in the two types of healing [6].Previously our team has a rich 

experience in working on various research projects across multiple disciplines [7–

21] Now the growing trend in this area motivated us to pursue this project. The 
present study compares the primary and secondary wound closure after surgical 

removal of the impacted mandibular third molars by assessing the extent of facial 

swelling, the severity of pain and degree of trismus. 

 

Materials and Methods 
 

Study set up 

 

This prospective clinical study consisted of 86 patients who reported to the 

department of oral and maxillofacial surgery, Saveetha Dental College and 

Hospital, Chennai from October 2020 to March 2021 for the surgical removal of 
impacted mandibular third molar.  

 

 Preoperative 
The patients were randomly divided into two groups of 43 each. In Group 1: 

Patients underwent primary closure of the wound and in Group 2: Patients 

underwent secondary closure of the wound. Factors such as angulation and 
difficulty index were assessed using orthopantomograph and periapical 

radiograph. Clinical variables were age, gender, smoking habit, history of 

pericoronitis 

 Postoperative 
The postoperative treatment protocol for all patients included prescription of 

500 mg Amoxicillin every 8 hours and 500 mg paracetamol + 100mg 

aceclofenac (Zerodol P) every 12 hours for 3 days. Assessment of severity of 
pain (using a visual analogue scale from 0 to 10) and 3 facial measurements 

(horizontal, oblique and vertical) in order to determine facial swelling, using 

measuring tape was taken.  The horizontal measure is the distance from the 

corner of the mouth to the attachment of the ear lobe following the bulge of 
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the cheek, the vertical measure is the distance from the outer canthus of 

the eye to the angle of the mandible and the oblique one is the distance 

from the corner of the mouth to the angle of the mandible.   
 
Selection criteria 

 

Inclusion criteria: 

 

● Patients requiring surgical removal of impacted mandibular third molars for 

either prophylactic reasons or therapeutic reasons 
●  Patients with either partial or complete bony impaction of mandibular third 

molars, irrespective of the angulation.  

● Enrolment in the study was limited to patients of both genders under 40 

years of age.  

 
Exclusion criteria: 

 

● Patients using antibiotic premedication for using medication that would 

affect wound healing 

● Patients were allergic to lidocaine or drugs used in dentistry.  

● Pregnancy  
● Uncontrolled underlying systemic disease like liver or renal disease, 

hyperthyroidism, diabetes mellitus 

● Patients undergoing more than one extraction during the same surgical 

procedure. 
 

Study parameters 

 

● Age of the patient 

● Gender of the patient 

● Type of impaction (Fully or partially bony) 

● Postoperative VAS pain scores 
● Preoperative and postoperative swelling  

 

Surgical procedure 

 

Surgical removal of the impacted third molars was performed with the patient 
under local anesthesia using 2% lidocaine with 1:200,000 epinephrine. The 

inferior alveolar, lingual, and long buccal nerves were anesthetized. A standard 

Wards incision was placed to gain access to the third molar. A full-thickness flap 

was reflected. Osteotomy was performed with the bur followed by tooth sectioning 

when necessary under constant irrigation with saline. The bony margins of the 

sockets were filed and smoothened, and the gingival margins were freshened after 
removal of the teeth and irrigated with saline. Closure - The primary closure of 

the socket was performed by placing 2 sutures on the distal arm of the incision 

and 1 on the mesial arm of the incision. Secondary closure of the socket was 

performed by removing a wedge of mucosa distal to the second molar and by 

placing 1 suture on the mesial arm of the incision and another suture on the 
distal arm of the incision. The sockets were secured using 2-0 silk sutures. 
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Data collection 

 

The data related to the stay parameters were obtained from among the patients 

who reported to the Department of Oral and Maxillofacial Surgery, Saveetha 

Dental College, Chennai from October 2020 to March 2021. An approval for the 
designed study was obtained from the Institutional Ethical Committee of Saveetha 

University. An informed verbal and written consent was obtained after explaining 

the nature of the procedure and the potential complications involved.  
 

Data analysis  

 
The IBM SPSS (version 23.0) software was used to tabulate and analyse the 

collected data. Non parametric data was analysed using descriptive statistics 

measuring frequency and percentage.  

 

Results 
 

Demographic distribution 

 

Out of the total 86 patients, 37 (43.02%) were females and 49 (56.9%) were males. 

Maximum number of patients belonged to the age group of 19-30 years with a 

mean of 26.06±5.6 years. Forty three patients belonged to the test and control 
group each. Out of the total 86 patients, 66 (76.7%) were partially bony and the 

remaining 20 (23.3%) were partially bony.  
 

Pain (VAS score) 

 
The VAS values obtained for both treatment groups decreased significantly over 

time. At days 3 and 7, VAS values obtained from patients who underwent 

secondary closure  were lower than those from patients who underwent primary 

closure [Figure 1] ; with a difference of means in the primary closure group and 

secondary closure group being 1.7 on the 3rd day and 2.8 on the 7th day which 

was statistically significant (P<0.05) [Table 1].  
 

Table 1 

This table represents the VAS pain score obtained from patients who underwent 

primary and secondary closure closure following surgical removal of impacted 

third molars 
 

 Primary 

closure 

(mean) 

Secondary 

closure 

 (mean) 

TEST VALUE P  

VAS-3RD DAY 7.4 5.7 7.203 0.000 

VAS-7TH DAY 5.7 2.9 9.635 0.000 
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Figure 1. The above bar graph represents the VAS in the test and control group 

preoperatively, on day 3 and day 7. X axis represents the day of measurement, Y 
axis represents the VAS score. 

 

Swelling 

 

The mean pain score was found to be 2.09 ± 0.7 in the primary group and 1.13 ± 
0.12 in the secondary group on the seventh postoperative day, while the mean 

swelling score was found to be 0.25± 0.01 in the primary group and 0.08 ± 0.02 in 

the secondary group on the seventh postoperative day day [Figure 2]. On 

comparing the data statistically, a significant difference between two groups was 
seen for swelling postoperatively (P<0.05) [Table 2].  

 
Table 2 

This table represents the measurements following swelling after surgical removal 

of impacted third molars obtained from patients who underwent primary and 

secondary closure closure following 

 

 Post op 3rd day Post op 7th 
day 

TEST VALUE P VALUE 

Primary closure 2.09 0.25 31.251 0.00 

Secondary closure  1.13 0.08 25.918 0.00 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3513800/table/T2/
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Figure 2. The above bar graph represents the Postoperative swelling in the test 

and control group preoperatively, on day 3 and day 7. X axis represents the type 

of closure used, Y axis represents the swelling in mm. 
 

Discussion 

 

Surgical removal of impacted third molars is one of the most frequently performed 

procedures in oral and maxillofacial surgery and can lead to immediate and 
postoperative discomfort [22, 23]. It is a procedure that demands technical skill, 

sound judgment, sound knowledge of anatomy and surgical principles, rationale 

of antibiotic therapy, good anesthesia, proper medication, nutritional balance and 

total patient care [24].  This postoperative discomfort might be related to the 

surgical technique and the suturing procedure [25] . The severity of pain and 

extent of swelling are the chief indicators of a patient’s comfort during the 
postoperative period after transalveolar third molar removal [26]. Most surgical 

wounds heal by primary intention, and the edges of the wound are brought 

together with sutures, staples, glue, or clips [27]. After all these, re-

epithelialization of the epidermis and progressive deposition of connective tissue 

around the surgical wound facilitate healing. Surgical wounds that heal by 
secondary intention can be left open to heal when there is a risk of infection or 

appreciable tissue loss [27].  The socket remains in communication with the oral 

cavity whereas in primary healing the socket is sealed and covered by a mucosal 

flap. The parameters used for assessing the postoperative complications reported 

in previous studies have been swelling, trismus, and pain.  

 
In the present study, primary closure was done in group I patients, and 

secondary closure was done in group II patients. Each group had 43 patients, 37 

(43.02%) were females and 49 (56.9%) were males in the study. Swelling and pain 

were evaluated using 3 different facial measurements and the VAS scale 

respectively. In the present study, we found that secondary closure was more 
comfortable for the patients because of less postoperative swelling and pain. The 
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ability of the surgeon would influence the surgical outcome. In the present study, 

a single surgeon performed the procedure for all the patients to avoid introducing 

that variable.  

 
Dubois et al. reported that following the surgical removal of both lower molars, 

pain and swelling were significantly greater when the surgical wound healed by 

first intention [28]. These findings coincide with the findings of this study. 
Pasqualini et al [25]  did a study on 200 patients (122 women, 78 men; age range 

19–27 years) with totally or partially bony-impacted mandibular third molars. The 

conclusion of this study indicated that secondary closure of the socket causes 
less inconvenience to the patient as it appears to minimize post-extraction 

swelling and pain. Rakprasitkul and Pairuchivej [29] used a tube drain and 

compared it with primary closure. A tube drain was placed to facilitate drainage 

in 1 group and primary closure was performed in the other group. The drain was 

removed after 72 hours. They found that swelling in the drain group was 

significantly less than in the no drain group, with no change in the pain severity 
in both groups. The time taken to place the drain was significantly longer.  

 

Total wound closure can act as a one-way valve that permits food debris to enter 

the socket but does not allow it to escape, predisposing to local infection, 

inflammation, edema and pain [3, 30, 31]. The main drawback of suture-less is 
that healing may be delayed. In addition, there may be high potential for the 

formation of a periodontal pocket in relation to the adjacent second molar [32]. 

Our institution is passionate about high quality evidence based research and has 

excelled in various fields [11, 33–42]. The limitation of this study is that the 

operating time was not considered as a parameter, which also is a factor in 

determining the degree of postoperative complications. Also, this study was not a 
split mouth study thereby decreasing the power of the study. The results of this 

study show that there is a statistically significant difference in terms of pain and 

swelling between the primary and secondary closure, secondary closure technique 

is better than primary closure technique for removal of impacted mandibular 

third molar.   
 

Conclusion 

 

We observed a significant reduction in postoperative swelling and pain inpatient 

with secondary wound closure. From the outcome of the above study, we can 

conclude that the secondary wound closure technique has a significant advantage 
over primary wound closure concerning swelling, postoperative pain and comfort 

level of the patient. However, we think that further studies are required to be done 

to evaluate the effect of secondary wound closure technique on postoperative 

morbidity after surgical removal of impacted mandibular third molar surgery. 
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