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Abstract 

Background and Objectives: Impacted lower third molar is found in 90% of the general population. Impacted 

lower third molar surgery may result in complication like pain, swelling, trismus and periodontal health on the distal 

surface of the adjacent second molar. The aim of this study was to evaluate the effect of flap design on the pain, 

swelling, trismus, and periodontal health status adjacent to second molar after lower third molar surgery.  
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Materials and Methods: Sixty patients, with an age range of 18-25 years, participated in the present study. They 

were divided in two groups, each group comprised of 30 patients. In group one triangular flap was used and in group 

two modified Ward’s flap was used. Post-operatively pain, swelling, trismus was measured on 1st day, 3rd day, and 

7th day and periodontal status at 15
th

 days, 1st month, 3rd month and 6th month.  

 

Results: No statistically significant differences were found in comparing of pain, swelling, trismus and periodontal 

status for the between both type of flap design used.  

 

Conclusion: It was concluded that the design of mucoperiosteal flap used in surgical removal of impacted 

mandibular third molar have no effect on the degree of pain, swelling, trismus and periodontal health of adjacent 

second molar.  

 

Keywords: Third molar surgery; Two flap design; Post-operative complication 

 

1. Introduction 

A tooth which is completely or partially unerupted beyond its chronologic age and is position against another tooth, 

bone and soft tissue, so that further eruption is not possible is known as impaction. Third molar impaction surgery is 

a common dental procedure that requires a sound understanding and surgical principles and patient management 

skills [1]. Mandibular third molars are found in 90% of the general population, with 33% of the people having at 

least one impacted molar [2-5]. The high prevalence of impaction might be attributed to both genetic and 

environmental factors [2]. Third molars are situated in the area of oral cavity which is less accessible for cleaning 

and is frequently assaulted by microorganisms from both the oral and pharyngeal areas. So, the impacted mandibular 

third molar may cause pain, pericoronitis, caries, periapical pathosis, pathological resorption, increased risk of angle 

fracture. The removal of impacted mandibular third molar is often advocated for a variety of reasons, At the recent 

National Institutes of health consensus Development Conference on removal of third molars, it was agreed that 

impaction or malposition of a third molar was an abnormal state and might justify its removal. Such treatment was 

not considered to be “prophylactic,” and thus removal of impacted third molar is the most frequently performed 

surgical procedure in many oral and maxillofacial surgical practices [5].
 

 

The surgical removal of impacted third molar is indicated in some situation like infection, caries, pathology, 

prosthetic consideration and orthodontic consideration. The decision to remove the impacted third molar must be 

made with due consideration to the patient’s overall health status and potential risk of complication. Surgical 

removal of impacted mandibular third molar requires raising a mucoperiosteal flap, osteotomy and odontomy. This 

common procedure carries well known potential complications. One often overlooked complication is compromised 

periodontal status of the adjacent second molar. Different flap designs have been suggested for the surgical removal 
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of mandibular 3
rd

 molar to minimize the patients’ discomfort and to prevent periodontal complications [3]. The 

different flap designs suggested by various authors are envelope flap, ward’s flap, modified ward’s flap, S-shaped 

flap, Szmyd flap, triangular flap, vestibular tongue-shape flap, 3-cornered flap, modified triangular flap, marginal 

flap, para marginal flap, and comma shaped flap. The most common postoperative complaints including pain, 

trismus, swelling and wound dehiscence that influence the patient’s quality of life in the week following surgery. 

Intraoral suture and flap techniques affect these postoperative complications [6].
 

 

The need for this study is to understand and investigate the effect of different flap designs accessibility, post-

operative pain, swelling, and trismus, periodontal health status of mandibular second molar after the impacted third 

molar extraction. 

 

2. Materials and Methods 

60 out patients aged between 18 and 25 years of age who were attending Oral and Maxillofacial Surgery 

Department, Narsinhbhai patel dental College and hospital, who required surgical removal of impacted mandibular 

third molar teeth and good oral hygiene were eligible for inclusion in this study. Before participation in this study, 

full medical histories were obtained from all patients, those with systemic diseases were excluded from the study. 

Women patients were excluded if they were pregnant or lactating.  

 

60 patients were divided in two groups; in group 1, 30 impacted teeth were removed using triangular flap, in which 

the anterior incision curves forwards from the distobuccal corner of the crown of the second molar and ends 

alongside the mesiobuccal cusp of that tooth. Distally the horizontal incision was extended with the buccal side of 

the tooth to the external oblique ridge (Figure 1A). Whereas in group 2, modified Ward’s flap was used for the 

removal of 30 impacted teeth. In this type of flap design, the anterior vertical incision is commenced at the 

distobuccal corner of the crown of the lower first molar and extended forwards alongside that tooth. A horizontal 

incision is made in the buccal gingival crevice of the second molar and then the incision is extended along the 

buccal side of the tooth to the external oblique ridge (Figure 1B) [13].
 

 

 

Figure 1: Tooth incisions made in the buccal gingival crevice. 
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All surgical procedure carried out by same surgeon. After positioning the patient in dental chair, painting and 

draping was done. Local anesthesia using 2% lignocaine HCL with 1:1, 80,000 adrenaline (Lignoter manufactured 

by: - Carewin Pharmaceutical Pvt. Ltd) was administered. In all patients inferior alveolar nerve block, lingual nerve 

block along with long buccal nerve block was given to the operating site depending on the procedure. After the 

effect of local anesthesia was achieved, surgery was started under all aseptic precautions. Surgical procedure for the 

impacted third molar was performed as follows. During the surgery, a verbal communication made with the patient 

at all time. An incision was made with Bard Parker no 15 blade and no. 3 handle. Group 1 – Triangular incision was 

used and group 2 –Modified Ward’s incision was used. Full thickness mucoperiosteal flap was reflected using a 

periosteal elevator. Bone removal was done for all impacted teeth using round No.8 and straight fissure carbide bur 

(no. 703). Odontomy was done using same bur. Sectioned wise tooth removal was done. After removal of tooth the 

socket was inspected for root fragments, loose bony fragments, and attached dental follicle sac were curetted if 

necessary. Through inspection for fracture of the lingual plate or exposure of the inferior alveolar nerve was done. 

Through curettage of the socket was done. Through inspection of distal aspect of 2
nd

 moral was done for any caries 

and bone loss. Wound debridement was done with betadine and normal saline. Closure was done using 3-0 silk 

suture (3 simple interrupted suture). All patients were given Amoxycillincapsules (as antibacterial agent) 500 mg 

TID and diclofenac sodium tablets (as analgesic) 500 mg BID for 5 days post–operatively. 

 

Assessment of Post–operative Pain The pain was evaluated subjectively according to the following criteria 

 0=No pain, 1=Mild pain: It is easily tolerated, 2=Moderate pain: It is causing discomfort, but bearable, 3=Severe 

pain: It is causing discomfort, hardly tolerated and unbearable. Assessment of the post–operative swelling was 

assessed subjectively by criteria developed by Sabur [1] as follows: Grade 0=No swelling, Grade 1=Oedema that 

involves the alveolar mucosa buccally and/or lingually (intraorally). Grade 2=Oedema that involves the alveolar 

mucosa buccally and/or lingually, and involves the cheek (extraorally) to the lower border of the mandible, Grade 

3=Oedema that involves the alveolar mucosa buccally and/or lingually, and involves the cheek (extraorally) below 

the lower border of the mandible. 

 

Further patients were evaluated for postoperative trismus after 1
st
 day, 3

rd
 days, 7

th
 day. Trismus was measured by 

mouth opening in m.m. between maxillary central incisor and mandibular central incisor. All patients were 

evaluated for postoperative probing depth and alveolar bone height (distal to second molar) was measured with 

William’s probe in m.m. after 7
th

 days, 15
th

 days, 1 month, 3 months, 6 months. 

 

3. Result 

Out of 60, 23 patients were female and 37 were male patients with age from 18-25 year. Patients were randomly 

selected for each flap designs. Concerning group 1, there were 17 male and 13 female patients. The age range was 
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18-25 years with mean age 22 years. However in group 2 there were 17 male and 13 female patients. The age range 

from 18-25 years with mean age of 22 years (Table 1). 

 

Group Type of flap 
Sex 

Total  
Age range 

(years) 

Mean Age 

(years) Male Female 

1 Triangular flap 17 13 30 18-25 22.2 

2 Modified Ward’s flap 18 12 30 18-25 22.6 

 

Table 1: Sex distribution and mean age of patients in relation to treatment group. 

 

Severity of pain 
1

st
 day 3

rd
 day 7

th
 day 

G1 G2 T G1 G2 T G1 G2 T 

No pain(0) 0 0 0 7 7 14 27 27 54 

Mild Pain(1) 3 8 11 14 19 33 3 3 6 

Moderate pain(2) 19 16 35 9 4 13 0 0 0 

Severe Pain (3) 8 6 14 0 0 0 0 0 0 

p-value 0.245 0.262 1.00 

 

Table 2: Patients expression of pain. 

 

Concerning day 1 interval, all patients had a pain, but the majority of patients were suffering from moderate pain. 

Only 11 patient’s recorded mild pain and 14 patients showed severe pain. No statistically significant difference (p ≤ 

0.005) was observed among both groups. For the 3
rd

 day 14 patients recorded no pain, 33 patients having mild pain 

and 13 patients suffering from the moderate pain. Over the next seventh day, the pain levels were dramatically 

decreased. The majority of patients recorded no pain and only 6 patients stated mild pain. But again, no statistically 

significant difference was observed as shown in Table 2. 

 

Severity of swelling 
1

st
 day 3

rd
 day 7

th
 day 

G1 G2 T G1 G2 T G1 G2 T 

No swelling (0) 0 2 2 7 15 22 30 29 59 

Mild swelling (1) 7 14 21 19 10 29 0 1 1 

Moderate swelling(2) 16 9 25 4 5 9 0 0 0 

Severe swelling (3) 7 5 12 4 5 9 0 0 0 

p-value 0.085 0.055 0.313 

Table 3: Result of Swelling. 
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On 1
st
 day, the majority of patients recorded grade 2 swelling. Only two patients from group 2 had no swelling 

(grade 0) and 12 patients had grade 3 swelling and remaining 21 patients had grade 1 swelling. At the third day, 29 

patients showed grade 1 swelling and 22 patients had no swelling (grade 0). However 9 patient showed grade 2 and 

9 patients showed grade 3 swelling. On 7
th

 day 59 patients showed no swelling and only 1 patient had grade 1 

swelling and that was from group 2. Statistically analysis showed no significant differences among treatment groups 

concerning swelling. 

 

 Group N Mean Std. Deviation 

95% Confidence Interval of the 

Difference p-value 

Lower Upper 

1
st
 day 

1 30 23.33 7.107 -5.735 1.669 0.276 

2 30 25.37 7.218 -5.735 1.669 0.276 

3
rd

 day 
1 30 28.43 5.500 -5.111 0.177 0.067 

2 30 30.90 4.700 -5.112 0.179 0.067 

7
th

 day 
1 30 34.37 4.846 -3.073 1.273 0.410 

2 30 35.27 3.443 -3.078 1.278 0.411 

 

Table 4: Mouth opening in mm. 

 

The interincisal mouth opening was measured preoperatively and postoperatively on 1
st
 day, 3

rd
 day, and 7th day in 

both groups. The mean preoperative mouth opening in triangular flap group was 39.103 mm and in modified ward’s 

flap group was 37.833 mm. On the 1
st
 day, it was 23.33 ± 7.107 mm mouth opening in triangular group whereas 

25.37 ± 7.218 mm in modified ward’s group. On 3
rd

 day again we measured mouth opening, in triangular group 

28.43 ± 5.50 mm and in modified ward’s group 30.90 ± 4.70 mm. After 7
th

 day, mouth opening in group 1 was 

34.37 ± 4.846 and in group 2 was 35.27 ± 3.443 mm. However, no significant difference was observed as shown in 

Table 4.  

 

 Group N Mean Std. Deviation 

95% Confidence Interval of the 

Difference p-value 

Lower Upper 

7
th

 day 
1 30 8.53 1.613 -0.680 1.080 0.651 

2 30 8.33 1.788 -0.680 1.080 0.651 

15
th

 day 1 30 6.03 1.189 -0.748 0.681 0.926 
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2 30 6.07 1.552 -0.749 0.682 0.926 

1
st
 month 

1 30 3.73 0.980 -0.690 0.424 0.634 

2 30 3.87 1.167 -0.691 0.424 0.634 

3
rd

 

month 

1 30 2.90 0.305 -0.274 0.207 0.782 

2 30 2.93 0.583 -0.276 0.209 0.783 

6
th

 

month 

1 30 2.70 0.466 -0.118 0.384 0.292 

2 30 2.57 0.504 -0.118 0.384 0.292 

 

Table 5: Probing depth in mm. 

 

On the 7
th

 day, probing depth distal to second molar was measured. It was 8.53 ± 1.613mm in group 1 and 8.33 ± 

1.788 mm in group 2. On 15
th

 day again we measured probing depth at same site, in group 1 it was 6.03 ± 1.189 mm 

and in group 2 it was 6.07 ± 1.55 mm. After one month the probing depth in group 1 was 3.73 ± 0.980 and in group 

2 was 3.87 ± 1.167 mm. After 3 month in group 1 we noticed 2.90 ± 0.305 mm and in group 2 probing depth was 

2.93 ± 0.583 mm. At the end of six month we found probing depth in group 1 was 2.70 ± 0.466 mm and in group 2 

was 2.57 ± 0.466 mm. That was statistically not significant. 

 

4. Discussion 

Pain, trismus and facial swelling after surgical removal of a third molar tooth are routine sequlae due to 

inflammation as a result of surgery. A major cause of third molar surgical trauma occurs when raising a 

mucoperiosteal flap to adequately visualize and gain access to the tooth [10]. The design of the flaps used to expose 

impacted mandibular third molar has been the subject of textbook and various articles in recent years. Several 

different flap techniques have been developed, compared and discussed to minimize the potential periodontal 

complications adjacent to second molar or improve surgical access [5].
 

 

In present study, two flap designs were assessed clinically on the most common post-operative sequalae pain, 

swelling, trismus and periodontal health status of the mandibular second molar after the extraction of impacted third 

molar. Pain is not generated due to the incision itself (whatever the type of incision) but due to the release of 

endogenous mediator such as bradykinin, serotonine and certain type of prostaglandin. Besides that raising in tissue 

tension within the inflamed area is another cause. Various authors stated that types of incision had no influence on 

severity of pain [1]. Pain can be evaluated subjectively by using VAS (visual analogues scale) or verbal scale. In our 

study, we measured pain by giving score 0 to 3.0 scale: - where there is no pain, 1 scale means mild pain, scale 2 

means moderated pain and scale 3 means severe pain. 
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In present study, pain was severe to moderate 1
st
and 3

rd
post-operative day in triangular group than modified ward’s 

flap group. There was no difference at the 7
th

 day in pain score in both groups. But this difference was not 

statistically significant in both group at 1
st
, 3

rd
, and 7

th
 day. The result of this study are in accordance with 

Mohammad SS
1
who revealed no significant difference regarding pain among envelope flap, standard flap, modified 

standard flap and S- shaped flap group at 1
st
 day, 3

rd
 days and 7

th
 days post-operatively. The results are also in 

accordance with Baquin ZH et al. and Maria MS et al., who conducted study on various flap design technique. 

 

A surgical trauma in the oral cavity always causes tissue injury characterized by hyperemia, vasodilatation, 

increased capillary permeability with liquid accumulation in the interstitial space and granulocyte and monocyte 

migration, due to the increased osmotic pressure in capillaries (Starling law). Swelling is the expression of exudates 

or transudation, and in surgery, probably both the events occur. Transudation in fact is secondary to blood flow 

slowing (i.e. hyperemia, vasodilatation, stenosis, etc.), while a superimposed infection is responsible for exudates 

[31]. In present study more number of patients recorded with moderate to mild swelling in triangular flap on 1
st
 and 

3
rd

 post-operative day than that of modified ward’s flap. On 7
th

 day both groups showed no swelling. The results of 

our study are in accordance with Mohammad SS, Baquin ZH, Kirk DG and Koyuncu BO. Where they have 

evaluated various flap design effects on swelling and found no statistical significant difference. 

  

Trismus after third molar surgery is usually caused by inflammation of the muscles of mastication leading to spasm 

secondary to raising of a mucoperiosteal flap. Other possible causes include TMJ trauma, direct needle trauma to the 

medial pterygoid after the placement of an inferior alveolar nerve block and rarely infection [10]. It has been 

suggested that triangular mucoperiosteal flap induce inflammation in the muscles of mastication and it is possible 

that muscle irritation induced by heamatoma forming when the periosteam is incised for the anterior releasing 

component, is more likely with this flap design [3].
 

 

In present study, post-operative mouth opening was better in modified ward’s flap than the triangular flap. This 

results showed no statistically significant differences for trismus. The result of present study are in accordance with 

Kirk et al. [10] and Maria MS [9]. But study done by Baqain et al. [3] observed significantly greater reduction in 

maximum interincisal mouth opening on 7
th

 and 14
th

 post-operative day with triangular flap design compared to 

envelop flap. Mohammad SS [1] stated that trismus was reduced as a result of reduction of pain and swelling at 3
rd

 

and 7
th

 day intervals. 

 

Regarding the periodontal health of the adjacent molar, Peng et al. demonstrate that mandibular third molar surgery 

may compromise periodontal health on distal surface of second molar [3]. Results of several studies have shown that 

flap design has no correlation with periodontal health status of the mandibular second molar after the extraction of 

the adjacent impacted third molar but different short and long-term results of these correlations have been reported 

[2].
 
Kirtiloglu et al. demonstrated that the mean probing depth (PD) at distal and buccal sites was significantly 
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different between the flaps at 1-week, 2-week, and 4-week intervals postoperatively (p<0.05) [2]. There were no 

significant differences in preoperative and 1-year postoperative mean PD between the two flap designs (p>0.05). In 

addition, the modified Szmyd flap, which leaves intact gingiva around the second molar, has better primary 

periodontal healing than the 3-cornered flap after surgical removal of the fullyimpacted mandibular third molar. 

Rosa et al. did not demonstrate any statistically significant differences in measurements of probing depth, clinical 

attachment level, or bone level for the two types of flaps used or the two surfaces measured [4].
 

 

The result of present study and several other studies demonstrate no significant differences in probing depth between 

two flap designs. Jakse et al. [7] in evaluation of the two different flap designs, demonstrated that the Szmyd flap in 

lower third molar surgery considerably influences primary wound healing. The modified triangular flap is 

significantly less conducive to the development of wound dehiscence. In another study, Brabander et al. removed 

molars using a mucoperiosteal flap as described by Szmyd and analysis of variance indicated that there was no 

significant difference between the two types of wound closure. Karacaet et al. [5] demonstrated that selection of a 

flap design does not seem to have a lasting effect on the health of periodontal tissue. Results of the present study and 

several other studies demonstrate no significant differences in pocket depth between the two flap designs. 

 

In the present study, all operations were performed by a single surgeon, using same instruments. Therefore, patient’s 

compliance bias was eliminated and all other possible factor and surgical procedures were kept as constant as 

possible, presenting flap design as the sole independent factor to determine the severity of outcome variables. Given 

the small sample size in these study it is not possible to investigate the influences of flap design that prissily.  

 

5. Conclusion 

The surgical removal of an impacted mandibular third molar may generally be associated with short-term pain, 

swelling, trismus and long-term periodontal problem. After the surgical removal of mandibular third molar, we 

found pain and swelling were less in modified ward’s flap group on the first day and third day post-operatively. But 

at the end of seventh day pain and swelling scale was similar in triangular flap group and modified ward’s flap 

group. There were no statistically significant difference found on first, third and seventh post-operative day for the 

trismus and periodontal probing depth in surgically removal of mandibular third molar in triangular flap design and 

modified ward’s flap design group. 
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