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ABSTRACT 

Objectives: To compare with and without flap removal of partially impacted mandibular third molars in terms of mean pain 
and mean swelling on the second post-operative day. 
Study Design: Quasi-experimental study. 
Place and duration of Study: Department of Oral and Maxillofacial Surgery, Armed Forces Institute of Dentistry, Rawalpindi 
Pakistan, from May to Nov 2021. 
Methodology: Sixty cases (30 in each Group) with partially impacted mandibular third molar with mesioangular impaction 
aged 18-45 years were included. Random allocation of patients was done to the removal with flap (Group-A) and without flap 
(Group-B). On the second post-operative day, the outcome of pain and swelling in patients was measured based on the Visual 
Analogue Scale (VAS between 0 to 10 cm points for pain and swelling on a scale of 0 to 3).  
Results: The mean pain score was 5.67±1.30 in Group-A (with flap) versus 2.97±1.25 in Group-B (without flap) (p-value, 
<0.001). The mean swelling score was 5.40±1.16 for Group-A (with flap) versus 2.97±1.15 for Group-B (without flap) (p-value, 
<0.001). 
Conclusion: The surgical extraction of the partially impacted mesioangular mandibular third molar without buccal flap 
reflection and bone ostectomy resulted in less post-operative pain and swelling than surgery with buccal flap reflection and 
bone ostectomy. 
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INTRODUCTION 

The mandibular third molar is one of the most 
common teeth impacted in the oral cavity, so its 
surgical removal is a commonly performed procedure 
in Oral and maxillofacial surgery.1 In general, 33% of 
the total population can have at least one impacted 
third molar. The impacted molar is removed with a 
surgical procedure that requires reflecting an extensive 
sub mucoperiosteal flap and removal of sufficient bone 
around the tooth.2 

A surgical extraction is one of the most common 
procedures conducted in maxillofacial surgery, and 
that of the impacted mandibular third molar is very 
frequent among them.1 The indications for the removal 
of impacted mandibular third molars are swelling, 
pain, caries, paresthesia, periodontal pocket, abscess, 
pericoronitis, root resorption, interdental bone loss, 
osteomyelitis, and association of impacted teeth with 
any cyst, tumour, or other pathology.2 Despite the 
availability of effective surgical procedures, the 
removal of the third molar is often followed by post-

procedure complications like pain, swelling, and tris-
mus.3 These sequelae occur due to the inflammatory 
tissue process, with cardinal signs of inflammation that 
include redness, pain, swelling, heat, and loss of rou-
tine function.4 

Various strategies have been employed to prevent 
complications, including applying different flaps, 
bone-cutting techniques and different tooth-sectioning 
techniques.5 Other strategies include the use of long-
acting anaesthetic agents for reduction of post-opera-
tive pain,6 and the use of corticosteroids to control in-
flammation at the surgical sites in various forms such 
as oral, intravenous, intramuscular, submucosal, and 
injection into pterygomandibular space.7 

Surgical trauma produces arachidonic acid from 
phospholipids by the activity of phospholipase A2, 
ultimately synthesizing prostaglandins, thromboxane-
related substances, or leukotrienes which mediate the 
inflammatory response. Symptoms appear gradually 
after the third molar extraction, with peak effects after 
two days.8 One of the promising strategies is to remove 
the partially impacted mandibular third molar without 
raising buccal flap reflection and bone ostectomy ra-
ther than the surgical technique that involves the 
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buccal flap reflection and bone ostectomy as it can 
avoid complications associated with elevation of the 
mucoperiosteal flap as well as the removal of bone.9 

While evaluating the efficacy of various surgical 
techniques, Kim and colleagues reported mean pain of 
6.2±2.3 in surgery with flap and 1.7±0.6 in the flapless 
procedure after two days of surgery. They also found a 
mean swelling score of 2.0±0.8 in surgery with flap 
compared to 0.3±0.1 in the flapless Group.10 Not 
enough evidence is found on these two surgical tech-
niques available in the country and our set-up. The 
current study aimed to compare the efficacy of a 
surgical technique without buccal flap reflection and 
bone ostectomy, which involves only tooth sectioning, 
compared to a surgical technique that involves buccal 
flap reflection and bone ostectomy in terms of 
controlling post-operative pain and swelling on the 
second post-operative day. 

METHODOLOGY 

This quasi-experimental study was conducted in 
the Oral and Maxillofacial Surgery department, Armed 
Force Institute of Dentistry, Rawalpindi Pakistan, for 
six months, from May to November 2021. Ethical clea-
rance (Reference Number 905/Trg-ABP1K2) was taken 
and written informed consent was administered to all 
patients in the study. 

The sample size was based on a 95% confidence 
level, 5% significance level, and mean pain of 6.2 in 
surgery with a flap and 1.7 in surgery without a flap.10 
Keeping a common sigma (SD) of 2.5, the calculated 
sample size was 30 cases in each study Group. A total 
of 60 patients were enrolled in the study. 

Inclusion Criteria: Patients of either gender, between 
18 to 45 years, ASA Class-I who had partially impacted 
mandibular third molar, (which was mesioangular 
impaction in which the distal surface was anterior to 
the anterior border of Ramus, the occlusal surface was 
at or near the occlusal plane, may or may not be cove-
red partly by soft tissue) were included in the study.  

Exclusion Criteria: Women who were pregnant, nur-
sing mothers, smokers and patients with non-localized 
odontogenic infection were excluded. Patients taking 
medications that can alter wound healing, whose teeth 
are associated with pathologies, i.e. cysts, mandibular 
angle fractures, tumours, radiotherapy, chemotherapy, 
bisphosphonates, bone diseases, e.g. Paget's disease, 
were also excluded from the study. 

Patients were randomly allocated into two 
Groups irrespective of gender and age in a manner 

that odd registration number of patients to be assigned 
to the Control Group (Group-A). Furthermore, even 
registration number patients were assigned to the 
Experimental Group (Group-B). In Group-A, a surgical 
technique with a buccal flap was used for a tooth 
removal. First, a three or four-corner mucoperiosteal 
flap was raised, and minimal bone ostectomy was 
done, followed by tooth sectioning with a fissure bur 
mounted on a low-speed handpiece and extraction of 
the tooth. While in Group-B, a surgical technique 
without a buccal flap was used for a tooth removal. In 
this technique mucoperiosteal flap was not raised, no 
bone ostectomy was done, and only the tooth was 
sectioned with a fissure bur, followed by extraction of 
the tooth. At the end of the surgery, patients were ins-
tructed to grade post-operative pain and swelling on 
the second post-operative day on the Visual Analogue 
Scale (VAS between 0 to 10cm for pain and 0 to 3 for 
swelling. 0cm (no pain), 1-3cm (mild pain), 4-7cm 
(moderate pain) and 8–10cm (severe pain). Similarly, 
for the swelling scale, 0=(no swelling), 1=(mild swel-
ling), 2=(moderate swelling) and 3=(severe swelling). 

Statistical Package for Social Sciences (SPSS) ver-
sion 23.0 was used for the data analysis. Quantitative 
variables like age, duration of the procedure, pain 
score on the second post-operative day, and swelling 
on the second post-operative day were measured as 
mean±Standard Deviation (SD). Qualitative variables 
like gender were measured as frequency and percen-
tage. An independent sample t-test was applied to 
compare the mean pain and swelling scores between 
the two Groups at a significance level of ≤0.05. 

RESULTS 

Out of sixty patients, the overall mean age was 
34.20±6.13 years in the study, and most patients 42 
(70.0%), were 31 to 45 years of age. The mean duration 
of the procedure in Group-A was 29.7±2.3 minutes and 
in Group-B it was 29.5±2.3 minutes (Table-I). 

 
Table-I: Demographic Characteristics and Surgery Duration 
in both Groups (n=60) 

Characteristics 
Group-A (n=30) Group-B (n=30) 

n (%) n (%) 

Age (years) 

18-30 8 (26.6) 10 (33.3) 

31-45 22 (73.3) 20 (66.6) 

Mean±SD (Years) 34.0±6.3 34.2±6.1 

Duration of surgery (min) 

≤30 19 (63.3) 20 (66.6) 

>30 11 (36.6) 10 (33.3) 

Mean±SD (min) 29.5±2.2 29.6±2.2 
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Overall, 25(41.6%) study patients were males, and 
35(58.3%) were females. There were 13(43.3%) males 
and 17(56.6%) females in Group-A whereas there were 
12(40.0%) males and 18(60.0%) females in Group-B 
(Figure). 

 

 
Figure: Distribution of Gender in the Study Groups (n=60) 
 

In this study, the mean pain score was 5.7±1.3 for 
Group-A (with flap) versus 2.9±1.2 for Group-B (with-
out flap) (p-value, <0.001). Similarly, the mean swelling 
score was 2.2±1.4 for Group-A (with flap) versus 
1.4±0.9 for Group-B (without flap) (p-value, <0.001), as 
shown in Table-II. 

 

Table-II: Comparison of the Mean Pain and Swelling in the 
Study Groups (n=60) 

Outcomes 
Group-A (n=30) Group-B (n=30) p- 

value Mean±SD Mean±SD 

Pain (VAS score) 5.7±1.3 2.9±1.2 <0.001 

Swelling (VAS score) 2.2±1.4 1.4±0.9 <0.001 
 

Moreover, the difference was still statistically 
significant when pain and swelling were stratified 
according to age and gender in the study Groups. 

DISCUSSION 

This study compared mean pain and mean 
swelling after removing partially impacted mandibular 
third molars with and without a buccal flap and found 
significantly low mean pain and swelling in patients 
managed without the buccal flap. Many other 
investigators have also witnessed a similar trend. A 
study by Kim et al. evaluated the efficacy of surgical 
technique with a buccal flap and technique without 
raising the buccal flap for impacted mandibular third 
molar surgery and witnessed significantly less pain 
and less swelling in the flapless Group after two days 
of surgery.10 

In the studies by Gool et al. and Suarez-Cunqueiro 
et al. the pain was significantly greater in the buccal 

flap technique compared to the flapless technique. 
They concluded that pain after the third molar surgery 
is due to the incision and reflection of the periosteum 
rather than the flap design.11,12 

One more study by Liu et al. witnessed that when 
a little entry point with a negligible impression of the 
mucoperiosteum was made, the post-operative pain 
and swelling were fundamentally not as much as when 
a bigger cut with a standard fold was utilized. 
Additionally, a flapless technique worked with quicker 
extraction and consequently a more limited use time 
than those with a flap procedure.13 

While using the flapless strategy, the patients had 
a low rate of post-operative difficulties and experien-
ced insignificant disturbances in their satisfaction after 
the third molar medical procedure. A partial thickness 
fold is eliminated in the novel methodology, and the 
injury mends through subsequent open consideration; 
stitches are missing. Furthermore, a new researches 
featured that careful waste positively affects post-
operative responses after the expulsion of third mandi-
bular surgery and they inferred that a painful injury 
mending strategy after the careful evacuation of third 
mandibular medical procedure is advocated.14,15 Lastly, 
the conceivable clinical attainability of utilizing the 
flapless method is additionally approved by an im-
pressive decrease in medical procedure time, which 
improves patient satisfaction. 

On the other hand, no significant difference has 
been witnessed according to the variety of flaps used. 
Bracco et al. found no difference in pain and swelling 
between the four flap Groups.16 They stated that pain 
was not produced due to the incision itself but due to 
the release of endogenous mediators such as brady-
kinin, serotonin, and certain prostaglandins. Accor-
ding to other studies more pain was associated with          
the envelope flap Group than the triangular flap 
Group.17,18 

The current study has many advantages; firstly, a 
quasi-experimental study design was applied, which is 
a strong and rigorous research method. Secondly, a 
significant difference in the effect of the flapless tech-
nique of third molar removal was witnessed, showing 
a clear benefit of the technique for these patients. 

LIMITATIONS OF THE STUDY 

The study sample was not reasonable as only 30 cases 
were randomized in the study arms. This was mainly due to 
the shortage of time to conduct the study. Therefore, patients 
were randomized in a convenient manner and not a true 
systematic randomization scheme 
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CONCLUSION 

Surgical extraction of partially impacted mesioangular 
mandibular third molars with a flapless technique will result 
in better post-operative pain and swelling compared to the 
flap technique involving buccal flap reflection and bone 
ostectomy. Therefore, it may be recommended that surgical 
extraction of partially impacted mesioangular mandibular 
third molars with a flapless technique should be done to 
reduce post-operative pain and swelling. 

Conflict of Interest: None. 

Author’s Contribution 

Following authors have made substantial contributions to 
the manuscript as under: 

NA: Study design, data analysis, critical review, drafting the 
manuscript, critical review, approval of the final version to 
be published. 

MNK & SM: Conception, data acquisition, drafting the 
manuscript, approval of the final version to be published. 

MRA & AY: Drafting the manuscript, data interpretation, 
critical review,  approval of the final version to be published. 

SAS: Critical review, drafting the manuscript, approval of the 
final version to be published. 

Authors agree to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investi-
gated and resolved. 

REFERENCES 

1. Singh V, Alex K, Pradhan R, Mohammad S, Singh N. Techniques 
in the removal of impacted mandibular third molar: A 
comparative study. European J Gen Dent 2013; 2(1): 25.  doi: 
10.4103/2278-9626.106799. 

2. Santosh P. Impacted Mandibular Third Molars: Review of 
Literature and a Proposal of a Combined Clinical and Radio-
logical Classification. Ann Med Health Sci Res 2015; 5(4): 229-
234. doi: 10.4103/2141-9248.160177.  

3. Lee CT, Zhang S, Leung YY, Li SK, Tsang CC, Chu CH. Patients' 
satisfaction and prevalence of complications on surgical 
extraction of third molar. Patient Prefer Adherence 2015; 9(1): 
257-263. doi:10.2147/PPA.S76236.  

4. Ngeow WC, Lim D. Do Corticosteroids Still Have a Role in the 
Management of Third Molar Surgery? Adv Ther 2016; 33(7): 
1105-1139. doi: 10.1007/s12325-016-0357-y.  

5. Vivek GK, Vaibhav N, Shafath A, Imran M. Efficacy of intra-
venous, intramassetric, and submucosal routes of dexame-
thasone administration after impacted third molar surgery: A 
randomized, comparative clinical study. J Adv Clin Res Insights 
2017; 4(1): 3-7. doi: 10.15713/ins.jcri.146. 

6. Brajković D, Biočanin V, Milič M, Vučetić M, Petrović R, Brković 
B. Quality of analgesia after lower third molar surgery: A 
randomised, double-blind study of levobupivacaine, bupiva-
caine and lidocaine with epinephrine. Vojnosanit Pregl 2015; 
72(1): 50-56. doi: 10.2298/vsp1501050b.  

7. Latt MM, Kiattavorncharoen S, Boonsiriseth K, Pairuchvej V, 
Wongsirichat N. The efficacy of dexamethasone injection on 
postoperative pain in lower third molar surgery. J Dent Anesth 
Pain Med 2016; 16(2): 95-102. doi: 10.17245/jdapm.2016.16.2.95.  

8. Ghensi P, Cucchi A, Creminelli L, Tomasi C, Zavan B, Maiorana 
C. Effect of Oral Administration of Bromelain on Postoperative 
Discomfort After Third Molar Surgery. J Craniofac Surg 2017; 
28(2): e191-e197. doi: 10.1097/SCS.0000000000003154.  

9. Sharma NK, Shilpa RH, Navaneetham A, Sharma SK. A com-
parative study for the removal of partially impacted mandibular 
third molars with or without a buccal flap: A prospective study. 
Int J Appl Dent Sci 2018; 4(3): 376-381. 

10. Kim HR, Choi BH, Engelke W, Serrano D, Xuan F, Mo DY. A 
comparative study on the extractions of partially impacted 
mandibular third molars with or without a buccal flap: a 
prospective study. J Oral Maxillofac Surg 2011; 69(4): 966-970. 
doi: 10.1016/j.joms.2010.02.025.  

11. van Gool AV, Ten Bosch JJ, Boering G. Clinical consequences of 
complaints and complications after removal of the mandibular 
third molar. Int J Oral Surg 1977; 6(1): 29-37. doi: 10.1016/s0300-
9785(77)80069-0. 

12. Suarez-Cunqueiro MM, Gutwald R, Reichman J, Otero-Cepeda 
XL, Schmelzeisen R. Marginal flap versus paramarginal flap in 
impacted third molar surgery: a prospective study. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 2003; 95(4): 403-408. 
doi: 10.1067/moe.2003.84.  

13. Liu S, You Z, Ma C, Wang Y, Zhao H. Effectiveness of Drainage 
in Mandibular Third Molar Surgery: A Systematic Review and 
Meta-Analysis. J Oral Maxillofac Surg 2018; 76(8): 1640-1650. doi: 
10.1016/j.joms.2018.03.004.  

14. Damodar ND, Nandakumar H. Postoperative recovery after 
mandibular third molar surgery: A criterion for selection of type 
of surgical site closure. Gen Dent 2013; 61(1): e9–e13.  

15. Pajarola GF, Sailer HF. The surgical removal of the lower 
wisdom teeth. Is open follow-up care still up-to-date? Schweiz 
Monatsschr Zahnmed 1994; 104(10): 1202–1209. 

16. Bracco P, Debernardi C, Coscia D, Pasqualini D, Pasqualicchio F, 
Calabrese N. Efficacy of rofecoxib and nimesulide in controlling 
postextraction pain in oral surgery: a randomised comparative 
study. Curr Med Res Opin 2004; 20(1): 107-112. doi: 10.1185/ 
030079903125002694.  

17. Sandhu A, Sandhu S, Kaur T. Comparison of two different flap 
designs in the surgical removal of bilateral impacted mandibular 
third molars. Int J Oral Maxillofac Surg 2010; 39(11): 1091-1096. 
doi: 10.1016/j.ijom.2010.07.003. 

18. Dolanmaz D, Esen A, Isik K, Candirli C. Effect of 2 flap designs 
on postoperative pain and swelling after impacted third molar 
surgery. Oral Surg Oral Med Oral Pathol Oral Radiol 2013; 
116(4): e244-e246. doi: 10.1016/j.oooo.2011.11.030.  

 
 

 


