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ABSTRACT 

Objective: The objective of this study is to compare mean periodontal pocket/probing depth with Envelop flap and 

modified triangular flap in patients undergoing impacted 3rd molar surgery. 

Study Design: A comparative study 

Place and Duration of Study: This study was conducted at the Oral and Maxillofacial Department of Multan 

Dental College/ Ibn-e-Siena Hospital Multan from 13th Sept 2022 to 12 Dec 2022. 

Materials and Methods: Non-probability sampling technique with sample size of 150 cases; with 75 cases in each 

group is calculated at 95% confidence level, 80% power of test and taking magnitudes of mean postoperative 

periodontal pocketing probing depth i.e. 5.4+0.5mm in Envelop flap and 4.7+0.5mm in Modified triangular flap 

group in patients underwent impacted third molar extraction. 

Results: The mean postoperative periodontal pocket depth in modified triangular flap (group A) was4.51±0.9mm 

and5.68±0.6mm in envelop flap (group B) groups in patients underwent third molar extraction with P= < 0.0001. 

Conclusion: There is a higher incidence of periodontal pocket formation when envelop flap retraction is done. Thus, 

envelop flap should not be retracted while surgical extraction of mandibular third molar. 
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INTRODUCTION 

More than 60% of the population in the world has an 

impacted third molar1, and about 33% of the population 

has an impacted single third molar2. An "impacted tooth 

is defined as "a tooth which fails to reach the level of 

occlusion within the expected time either due to lack of 

space in the arch or due to malposition of the bud of the 

third molar in the bone".3-5 
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Impacted third molars in the mandible commonly cause 

complications like pericoronitis (71%), the distal 

periodontal pocket of a second molar adjacent to the 

impacted tooth (61%), adjacent second molar root 

resorption (26%), cysts (47%), and perio-endo-lesion in 

adjacent teeth7. Mandibular third molar teeth may be 

mesio-angular, disto-angular, vertically or horizontally 

impacted7,8 among which 50% of teeth are mesially 

inclined, leading to periodontitis, pericoronitis, 

retrograde pulpitis, distal caries, and root resorption of 

the second molar.9-12  

An impacted third molar usually needs surgical 

intervention, in which flap procedures, bone guttering, 

and sectioning of the third molar are common steps.13,14 

Postsurgical complications, for instance pain, swelling, 

alveolar osteitis, trismus, and a potential periodontal 

pocket distal to the second molar, are common in this 

procedure.14,15 Different variables can influence the 

periodontal healing process, but the most common is 

flap design.16-17 

Literature discusses different types of flaps, their 

variations, and the impact of these variations on the 

periodontal health of the second molar.17-19 The 

clinician mostly used an envelope flap and a modified 

triangular flap design for the removal of an impacted 

third molar.20 Normal sulcus depth distal to the second 
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molar is about 2 mm, but sulcus depth greater than 

2mm is considered a pathological pocket. 

In one of the clinical studies, the postoperative mean 

periodontal pocket depth in the envelope flap group was 

5.4+0.5 mm and 4.7+0.5 mm in the modified triangular 

flap group in the patients after third molar surgical 

extraction.21-22 

Owing to the general lack of data available in this 

regard from Pakistan, the rationale of my study is to 

evaluate the outcome of management of lower third 

molar impaction by envelop flap versus modified 

triangular flap in terms of periodontal pocket depth of 

the adjacent 2nd molar in patients treated at the OMFS 

department, Multan Medical and Dental College, 

Multan. 

The objective of this study is to compare mean 

periodontal pocket/probing depth with an envelope flap 

and a modified triangular flap in patients undergoing 

impacted 3rd molar surgery. 

MATERIALS AND METHODS 

This comparative study was conducted at the Oral and 

Maxillofacial Department of Multan Medical & Dental 

College Multan/Ibn-e-Siena Hospital Multan from 

January 13th Sept 2022 to 12 Dec 2022. Non-probability 

sampling technique with a sample size of 150 cases, 

with 75 cases in each group, calculated at a 95% 

confidence level with 80% power of the test, and taking 

magnitudes of mean postoperative periodontal 

pocketing probing depth, i.e., 5.4+0.5mm in the 

envelope flap group and 4.7+0.5mm in the modified 

triangular flap group in patients who underwent 

impacted third molar extraction. Both genders with an 

age range of 17–35 were selected who had a 

mandibular impacted third molar diagnosed 

radiographically. Patients with medical conditions that 

affect wound healing, for instance, diabetes mellitus 

(BSR > 120 mg/dl), anaemia (Hb 10 mg/dl), patients 

with a history of steroid therapy, uncooperative patients 

who are not willing or voluntarily come for follow-up, 

and patients with a history of bleeding disorders were 

excluded from the study. All the patients presenting for 

surgical removal of their impacted lower third molar 

who fulfil inclusion and exclusion criteria in the 

outpatient department of oral and maxillofacial surgery 

at Multan Medical & Dental College Multan/Ibn-e-

Siena Hospital. All demographic details of patients will 

be enrolled, and all details of patients will be recorded. 

Patients will also be informed about the risk-benefit 

ratio to obtain an informed and understood consent. 

These patients will be divided by lottery into 2 groups, 

A and B, each comprising 75 patients. The patients in 

group A will be treated with a surgical technique 

comprising a modified triangular flap design, whereas 

in group B the patients will be operated on using an 

envelope flap design. All patients’ surgical procedures 

and postoperative periodontal pocketing depth 

measurements will be done by a consultant 

maxillofacial surgeon through Williams probe. 

The collected data will be entered in SPSS 10.0 and 

analyzed accordingly. The patient’s data like age, 

postoperative periodontal pocketing depth are presented 

by mean & standard deviation. The qualitative variables 

such as gender are presented as proportions and 

percentages (%). T- test was used to compare mean 

postoperative periodontal pocketing depth taking P-

value of 0.05 as significant. 

RESULTS 

A total of 150 patients with impacted lower third 

molars were included, of whom 70 males, i.e., 46.6%, 

and 80 (53.3%) were females, showing the female 

gender to be predominant regarding impacted teeth 

(Table 1).  

There were 44 males (58.6%) and 31 females (41.3%) 

in group A, while in group B, there were 26 males 

(34.6%) and 49 females (65.3%) (Table 2). 

Table No. 1: Distribution of patients according to 

age and gender. 

Patient’s 

age 

Gender 
n (%) 

Male Female  

17-21 24 32 
56 

(37.33%) 

22-26 24 26 
50 

(33.33%) 

27-31 12 12 
24 

(16.00%) 

32-35                  10 10 
20 

(13.33%) 

Total 70 80 
150 

(100%) 

Table No. 2: Frequency Distribution of Age among Females and Males in Modified Triangular and Envelope 

Flaps 

Age (Groups) 
Modified triangular Flap Envelope Flap 

Females Males n (%) Females Males n (%) 

17-21 14 17 31 (41.3) 18 07 25 (33.3) 

22-26 10 14 24 (32.0) 16 10 26 (34.7) 

27-31 5 6 11 (14.7) 7 06 13 (17.3) 

32-35 2 7 9 (12.0) 8 03 11 (14.7) 

Total 31 44 75 (100%) 49 26 75 (100%) 
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Table No. 3: Descriptive results of Postoperative 

periodontal pocket depth in modified triangular and 

envelop flap among patients on the basis of Gender 

Group(s) 

Gender 

Total 

 

p-

value 
Male Female 

Patients 
24.79 ± 

5.37 

24.35 ± 

5.17 

24.55 

± 5.25 

 

Flap Type 

Modified 

triangular 

flap 

4.44 ± 

0.884 

4.62 ± 

0.946 

4.51 ± 

0.908 
0.0001 

Envelop 

flap 

5.68 ± 

0.656 

5.68 ± 

0.639 

5.68 ± 

0.640 

Total 70 80 150 

The mean age was 24.55 years (SD5.25), ranging from 

17 to 35 years. The mean age of males was 24.78 years 

(SD5.36 years), while the mean age of females was 

24.35 years (SD5.17 years).. The mean postoperative 

periodontal pocket depth in modified triangular flap 

(group A) was 4.510.9mm and 5.680.6mm in envelop 

flap (group B) groups in patients who underwent third 

molar extraction with P = 0.0001, t = -9.063. The mean 

postoperative periodontal pocket depth in group A was 

higher in female (4.620.9mm) than male (4.440.8mm), 

while it was equally high in male (5.680.6mm) and 

female (5.680.6mm) in group B patients. (Table 3). 

DISCUSSION 

According to our study, the mean postoperative 

periodontal probing depth on the distal surface of an 

adjacent second molar at 7 days after surgery indicates 

significant differences between the modified triangular 

flap (group A) and envelop flap (group B) groups. The 

mean postoperative periodontal pocket depth in 

modified triangular flap (group A) was 4.510.9mm and 

5.680.6mm in envelop flap (group B) groups in patients 

who underwent third molar extraction with P = 0.0001, 

t = -9.063. (Table 3) 

In a prospective study, Briguglio et al. did third molar 

extraction with two different types of flaps, i.e., the 

envelope flap and the modified triangular flap, and 

postoperatively they found that the periodontal pocket 

was significantly smaller in the modified triangular flap 

than that of the envelop flap23,24. In contrast, Adarsh 

Desai found that the modified triangular flap caused 

more periodontal destruction and clinical attachment 

loss than the envelope flap.25 The sample size of Adrash 

et al's study was very small in comparison to this study, 

which explains the contradictory results. Envelop flap 

resulted in more periodontal destruction for the 

following reasons.1 destruction of periodontal ligament 

tissues when inducing sulcular incision,2 increased 

osteoclastic activity when elevating mucoperiosteal flap 

resulting in bone loss, and3 a higher risk of wound 

dehiscence postoperatively compared to triangular 

flap.26 

Farheen Ustad et al also concluded that pocket depth 

with an envelope flap is significantly greater than that 

of a triangular flap.28 Our study also concluded that 

periodontal healing was more favourable with a 

modified triangular flap as compared to an envelope 

flap. 

In 2020, deSiva et al. found that periodontal pocket 

depth was significantly less with a triangular flap than 

that of an envelope flap29. Similar results were found in 

our study, in which periodontal healing with a 

triangular flap was significantly better than that with an 

envelope flap. 

Stephens et al. concluded that flap design did not have 

any impact on the second molar regarding the healing 

of periodontium30, but we found that periodontal depth 

was significantly higher in the envelope flap than in the 

modified triangular flap. This increased pocket depth 

may be due to increased tissue tension and wound 

dehiscence.  

In 2021, Ahmed et al. concluded that the triangular flap 

resulted in better periodontal health than the envelope 

flap. They also mentioned that post-operative bone loss 

was significantly less with a triangular flap than with an 

envelope flap.31 Our study followed the same pattern as 

Ahmed’s study, which found that mean periodontal 

pocket depth is significantly less with a triangular flap 

than an envelope flap. 

CONCLUSION 

There is a higher incidence of periodontal pocket 

formation when envelope flap retraction is done. Thus, 

showing a significant association between the modified 

triangular flap (group A) and envelop flap (group B) 

groups used for removal of third molar. (P= < 0.0001, t 

= -9.063). Thus, envelop flap should not be retracted 

while surgical extraction of mandibular third molar. 

Author’s Contribution: 

Concept & Design of Study: Muhammad Shoaib 

Drafting: Syed Midhat Batool, 

Rida Munir 

Data Analysis: Rizwan Zafar Langrial,  

Sharina Naz, Mustafa 

Sajid 

Revisiting Critically: Muhammad Shoaib, 

Syed Midhat Batool  

Final Approval of version: Muhammad Shoaib 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Passi D, Singh G, Dutta S, Srivastava D, Chandra 

L, Mishra S, et al. Study of pattern and prevalence 

of mandibular impacted third molar among Delhi-



Med. Forum, Vol. 34, No. 7 182 July, 2023 

National Capital Region: A retrospective study. 

Natl J Maxillofac Surg 2019;10(1): 59-67.  

2. Al-Anqudi SM, Al-Sudairy S, Al-Hosni A, Al-

Maniri A. Prevalence and pattern of third molar 

impaction: a retrospective study of radiographs in 

Oman. Sultan Qaboos Univ Med J 2014;14(3): 

388-92. 

3. Bhatt G, Gupta S, Ghosh S, Mohanty S, Kumar P. 

Central osteoma of maxilla associated with an 

impacted tooth: report of a rare case with literature 

review. Head Neck Pathol 2019;13(4):554-61. 

4. Mortazavi H, Baharvand M. Jaw lesions associated 

with impacted tooth: A radiographic diagnostic 

guide. Imaging Science Dentistry 2016;46(3): 

147-57. 

5. Nazir A, Akhtar MU, Ali S. Assessment of 

different patterns of impacted mandibular third 

molars and their associated pathologies. J 

Advanced Med Dent Sciences Res 2014;2(2): 

14-22. 

6. Menziletoglu D, Tassoker M, Kubilay-Isik B, Esen 

A. The assesment of relationship between the 

angulation of impacted mandibular third molar 

teeth and the thickness of lingual bone: A 

prospective clinical study. Med Oral Patol Oral Cir 

Bucal 2019;24(1):130-5. 

7. Khan MA, Zaman G, Nazir S, Taimoor H, Haider 

E, Bhatti AZ, et al. Frequency of different types of 

mandibular third molar impactions. Int J Med Res 

Health Sciences 2019;8(6):120-4. 

8. West J, Chivian N, Arens DE, Sigurdsson A. 

Endodontics and esthetic dentistry. Ronald E. 

Goldstein's Esthetics in Dentistry 2018;8:748-808. 

9. McArdle LW, Andiappan M, Khan I, Jones J, 

McDonald F. Diseases associated with mandibular 

third molar teeth. Br Dent J 2018;224(6):434-40. 

10. Arhakis A, Al-Batayneh OB, van Waes H. Tooth 

Eruption, Shedding, Extraction and Related 

Surgical Issues. In: Kotsanos N, Sarnat H, Park K, 

editors. Pediatric Dentistry. Textbooks in 

Contemporary Dentistry. Springer; 2022.p.177-

206. 

11. Kaye E, Heaton B, Aljoghaiman EA, Singhal A, 

Sohn W, Garcia RI. Third-molar status and risk of 

loss of adjacent second molars. J Dental Res 

2021;100(7):700-5. 

12. Varghese G. Management of Impacted Third 

Molars. Oral and Maxillofacial Surgery for the 

Clinician 2021:299-328.  

13. Kumari CB, Ramakrishnan T, Devadoss P, 

Vijayalakshmi R, Alzahrani KJ, Almasri MA, et al. 

Use of Collagen Membrane in the Treatment of 

Periodontal Defects Distal to Mandibular Second 

Molars Following Surgical Removal of Impacted 

Mandibular Third Molars: A Comparative Clinical 

Study. Biol 2021;10(12):1-11.  

14. Srivastava P, Shetty P, Shetty S. Comparison of 

surgical outcome after impacted third molar 

surgery using piezotome and a conventional rotary 

handpiece. Contemp Clin Dent 2018;9(Suppl 

2):318-24. 

15. Al-Hamed FS, Tawfik MA, Abdelfadil E, Al-Saleh 

MA. Efficacy of platelet-rich fibrin after 

mandibular third molar extraction: a systematic 

review and meta-analysis. J Oral Maxillofacial 

Surg 2017;75(6):1124-35. 

16. Elmowitz JS, Shupak RP. Pharmacological and 

Non-Pharmacological Methods of Postoperative 

Pain Control Following Oral and Maxillofacial 

Surgery: A Scoping Review. J Oral Maxillofacial 

Surg 2021;79(10):2000-9. 

17. Hassan B, Al-Khanati NM, Bahhah H. Effect of 

lingual-based flap design on postoperative pain of 

impacted mandibular third molar surgery: Split-

mouth randomized clinical trial. Med Oral Patol 

Oral Cir Bucal 2020;25(5): 660-7.  

18. Petsos H, Fleige J, Korte J, Eickholz P, Hoffmann 

T, Borchard R. Five-years periodontal outcomes of 

early removal of unerupted third molars referred 

for orthodontic purposes. J Oral Maxillofacial Surg 

2021;79(3):520-31. 

19. Yuan L, Gao J, Liu S, Zhao H. Does the Lingual-

Based Mucoperiosteal Flap Reduce Postoperative 

Morbidity Compared with the Buccal-Based 

Mucoperiosteal Flap After the Surgical Removal of 

Impacted Third Molars? A Meta-analysis Review. 

J Oral Maxillofacial Surg 2021;79(7):1409-21. 

20. Şimşek Kaya G, YapıcıYavuz G, Saruhan N. The 

influence of flap design on sequelae and quality of 

life following surgical removal of impacted 

mandibular third molars: A split-mouth randomised 

clinical trial. J Oral Rehabilitation 2019;46(9):828-

35. 

21. Patila T, Shetty Y S, Vivekanandan G, Shetty RM, 

Rahman B, Al Shehadat S, et al. Comparison of 

clinical outcomes of non-surgical adjunctive use of 

the 980-nm diode laser to conventional periodontal 

flap procedure—a randomised controlled split-

mouth clinical trial. Lasers Med Sci 2022;8:1-8.  

22. Iqbal R, Shams S. Comparison between Modified 

Triangular Flap and Envelop Flap Techniques for 

Surgical Removal of Impacted Mandibular Third 

Molar. JPRI. 2022;34 (14A):58-66. 

23. Baqain ZH, Al-Shafii A, Hamdan AA, Sawair FA. 

Flap design and mandibular third molar surgery: a 

split mouth randomized clinical study. Int J Oral 

Maxillofacial Surg 2012;41(8):1020-4. 

24. Briguglio F, Zenobio EG, Isola G, Briguglio R, 

Briguglio E, Farronato D, et al. Complications in 

surgical removal of impacted mandibular third 

molars in relation to flap design: clinical and 

statistical evaluations. Quintessence Int 

2011;42(6): 445-53. 



Med. Forum, Vol. 34, No. 7 183 July, 2023 

25. Desai A, Patel R, Desai K, Vachhani NB, Shah 

KA, Sureja R. Comparison of two incision designs 

for surgical removal of impacted mandibular third 

molar: A randomized comparative clinical study. 

Contemporary Clinical Dentistry 2014;5(2):170-4. 

26. Lobprise HB, Stepaniuk K. Oral surgery–

periodontal surgery. Wiggs's Veterinary Dentistry: 

Principles and Practice 2019;2:193-228.  

27. Boonsiriseth K, et al. Dexamethasone Injection 

into the pterygomandibular space in lower third 

molar surgery. Int J Oral Maxillofac Surg 2017: 

1-6.  

28. Ustad F, Dandagi S, Ali FM, Kota Z, Prasant MC, 

Aher V. Comparative Evaluation of Envelope and 

Triangular Flaps in Inferior Third Molar Surgery. 

Ind J Stomatol 2013;4(3):66-70. 

29. da Silva BL, Machado GF, Miranda EP, Galvão 

EL, Falci SG. Envelope or triangular flap for 

surgical removal of third molars? A systematic 

review and meta-analysis. Int J Oral Maxillofacial 

Surg 2020;49(8):1073-86. 

30. Loganathan K, Mohan J, Varghese A, Sabarinathan 

J, Sabitha S, Vaithilingam B. Role of Flap Designs 

in Successful Surgical Removal of Impacted Third 

Molar-A Review. J Advanced Med Dental 

Sciences Res 2019;7(6):26-30. 

31. Ahmad M, Khan ZA, Khan TU, Alqutub MN, 

Mokeem SA, AlMubarak AM, et al. Influence of 

surgical flap design (Envelope and Szmyd) for 

removal of impacted mandibular third molars on 

clinical periodontal parameters: A clinical trial. Int 

J Environ Res Public Health 2021;18(9): 1-11.  

 

 

 

 


