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Introduction: Surgical removal of third mandibular molar is a common procedure in oral surgery. This procedure may have some complications. The aim of the present study was evaluation
of the complications of envelope flap and triangular flap in surgical removal of mandibular third
molar teeth.
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Materials and Methods: this study was a double blind split mouth randomized technique.
Sixty eight lower wisdom teeth from 34 patients were surgically removed. The triangular and envelope flaps were applied for each side and pain, edema and wound healing were assessed in second
and seventh days after surgery. Data wereanalyzed by SPSS 21 software using non-parametric Wilcoxon Signed Ranks and t-test. P value less than 0.05 was considered significant level.
Results: There were no statistically significant differences between these two type of flaps in
present of pain, edema and wound healing after surgery.
Conclusions: According to the results of the present study, selection of flap design depends on
many variables like surgeon’s preference and skill.
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Introduction

urgical removal of third mandibular molar is a common procedure in oral surgery. This procedure may
have some complications. These complications include pain, swelling, hematoma, trismus, dry socket and
periodontal damage to adjacent teeth. Post-operative
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complications are inevitable after surgical procedures but
reducing these sequelae is possible [1-4]. Many factors
have influence on these complications. One of the most
important factors is the surgical approach. Different surgical approaches are available to access to the lower 3rd
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mandibular molar. In the surgical technique, many
variables should be taken into consideration like the
amount of ostectomy, tooth sectioning as needed and
the flap design. In the literature, advantageous and disadvantageous of various flap design are discussed [4-6].
Wound healing after surgery is depended to surgery
technique and surgeon experience, and also periodontal pathology and patient age. In all of surgery techniques injury to anatomical structures should be avoided [7].
Flap design is one of the factors influencing the severity of postoperative complications such wound dehiscence, trismus, pain and swelling [8]. Envelope flap
with a distal releasing incision is the most common
approach for lower third molar surgery mesioangular impac-tion is the most prevalent type of impaction
in the lower jaw [9,19]. Baqain and et al showed no
significant differences in pain, between enveloped and
triangular flap design after removal mandibular third
molar surgery, but swelling was significantly greater
with triangular flap in ealry postoperative peroid [11].
In the Erdogan and et al study, much pain was in
triangular flap based on VAS scale, and no significant
differences between trismus and triangular flap and enveloped flap was seen [12]. In this double blind split
mouth study, we compared the envelope and triangular flaps and their post operation complications such
as pain, swelling and wound healing in 3rd mandibular
surgical extraction.

Materials and Methods
Thirty four patients (21 women and 13 men) admitted to the oral and maxillofacial department of dental
school of Tehran University of medical sciences were
randomly selected. Including criteria were patients
with no history of systemic disease, bilateral impacted
teeth with the same position and difficulty as possible,
no associated pathology to surgical site and not taken
any NSAIDs or antibiotics in 2 weeks prior to surgery.
All of them were healthy young people, without past
medical or dental history. None of the patients had
peri-coronitis or periodontal disease preoperatively.
After obtaininginformed consent from all the participants, bilateral surgical removal of mandibular 3rd
molar teeth was carried out in one visit. All the operations were performed by the first author, underlocal
anesthesia with lidocaine 2% and epinephrine 1:80000.
Before operation, all the patients used mouthwash of
chlorhexidine 0.2% for a minute. The flap design was
selected randomly for each side of the patient’s mouth
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(coin randomization). In the envelope flap, the sulcular incision started from themesiobuccal papilla of first
molar and extended to the distal of second molar and
finally ended with a releasing incision towards the external oblige ridge of mandible. In the triangular flap,
an oblique releasing incision was made in mesiobuccal part of second molar to the mandibular vestibule
and the incision ended in distobuccal aspect of second
molar with a releasing incision to the mandibular ascending ramus. In the end, the flap was closed with 4-0
silk sutures.
Pain, swelling and wound healing were evaluated
for each patient in second and seventh days after surgery. Pain was evaluated by the patient using a visual
analog scale (VAS) which was scaled from 0 to 10. 0
showed no pain, 1 to 3 mild pain, 4 to 6 moderate pain,
7 to 9 severe pain and 10 unbearable pain [8]. The size
of swelling was evaluated with the help of a thread and
ruler, measuring the distance from lateral canthus of
the eye to the angle of the mandible for vertical dimension of swelling and also from commissure of the lip to
the angle of the mandible for horizontal dimension of
swelling. Wound healing was evaluated with a healing
scale which is categorized the healing of oral mucosa
into the 5 degrees. Zero shows good healing, 1 shows
erythema in part of surgical site, 2 shows erythema in
whole of the surgical site, 3 means dehiscence of the
wound without pus discharge and finally 4 means dehiscence of the wound with pus discharge.
After the surgery, all the patients were prescribed
tablet of ibuprofen 400 mgevery 6hours and capsule
of amoxicillin 500mg every 8 hours and also mouthwash of chlorhexidine 0.2%, all of them for 1 week.
Post operative considerations like using icepack within
the first 24 hours after surgery, not to spit or smoke
were instructed to all the patients. Assessment of pain,
wound healing and edema was carried out in a blind
manner. This means that the person who measured
these variables were not aware of type of flap for each
side. The non-parametric Wilcoxon Signed Ranks and
t-test were used to analyze data. The result would be
significant if P.value was less than 0.05. Etical code was
4911.

Results
Thirty four people with the mean age of 22 years
were enrolled in this study. None of them were excluded from the study. Sixty two percent of patients were
female and 13 patients (38% of them) were male (Table 1). The average of surgery time in envelope flap
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was 27 minutes and in triangular flap was 25 minutes.
The difference in the time of surgery was 2 minutes
with standard deviation of 8.6 which was no significant
(p. value=0.15). The amount of swelling in second and
seventh day of surgery was respectively 2.61±0.34 %
and 0.15±0.07% in envelope flap group and 2.73 ±0.42
% and 1.05±0.23% in triangular flap (Table 2). Pain assessment with VAS in two days after surgery in envelope flap was 4.34 and in triangular flap 4.69 and in
seven days after surgery was 0.77 in envelope flap and
1.35 in triangular flap (Table 3). None of the patients
showed wound dehiscence or pusdischarge during post
operative clinical examination. Wound healing score
for envelope flap and triangular flap is demonstrated in
table 4. There were no statistically significant difference
between these two flaps in pain, swelling and wound
healing in days 2 and 7 after surgery (P>0.05).

Discussion
There are different flap designs toaccess to the impacted lower mandibular third molar. We compared
the envelope flap and the triangular flap because of
thewide-spread use of these two flap designs. Most of
the complications in third molar surgery are due to elevation of the mucoperiosteal flap in order tohave a
good access to the surgical site. Post-operative complications such as pain, edema and wound healing were
evaluated. There were no statistically significant differencesbetween these two flap designs in postoperative
pain. Kirk et al believed that envelope flap give us good
access to the surgical site [13]. Adequate blood supply and easy suturing are another advantageous of this
technique. Periodontal damage to the teeth in surgical site, bone loss and wound dehiscence are the possible complication of this flap [5,14]. Triangular flap
can be consider a more conservative approach because
of smaller site of reflected mucoperiosteal flap. The
surgeon may encounter some difficulties in extension
of this flap unlike envelope flap. Review of literature
shows that the flap design does not affect the health of
second molar periodontiumand does not influence the
attachment loss [15,16]. In many studies primary or
secondary closure of the surgical site were compared
but in this study all the wounds were treated by primary closure. Sandhu et al found that pain in envelope flap
is higher than bayonet flap [8]. Kirk et al found no difference in post-operative visits in both groups like this
study [13]. There was not any statistical significant difference between two groups by consideration of swelling. Maximum swelling occurred in 24 to 48 hoursafter
mandibular third molar surgery [17]. Sandhu et al had

reached to the same results but Kirk et al found more
swelling in modified triangular flap in comparison of
the envelope flap [8,13]. Wound healing in both groups
was good and there was not a significant difference but
in some literature the envelope flap was followed with
higher rate of wound dehiscence [6,11,18]. The position
and angulation of impacted teeth may have influence
on post-surgical swelling [17].
According to the results in Rahpyma and et al study
triangular transposition flap may prevent postoperative wound dehiscence more probably than the envelope flap [19]. Results of Yolcu and Acar study show
that a new flap design is preferable to the triangular transposition flap for impacted third molar surgery
[20].
In this study, the impacted teeth were in the same
angulationto reduce the bias. All the patients received
same drug regimen and the sutures were removed after
a week. All the conditions for both groups were similar
to each other.

Conclusion
The results revealed no difference in complications
between triangular flap and envelope flap. Envelope
flap showed less pain and swelling and shorter surgery
time but it was not statistically significant. The flap
design’s selection is based on surgeon’s preference and
skill.

J Craniomax Res 2017; 4(4) : 435-439

Comparison of postoperative complications of envelope flap and triangular flap / 438

Variable
Male
Female
Range
Mean

Patients

Gender

13 (38%)
21 (62%)

Age

18-31 years
22 years

Table 1. Patients’ data including age and sex.
Post-op day
2nd day
7th day

Envelope flap(mean±SD)
2.61±0.34
0.15±0.07

Triangular flap(mean±SD)
2.73 ±0.42
1.05±0.23

P.value
>0.05
>0.05

Table 2. Comparison of post-op swelling (%).
Post-op day
2nd day
7th day

Envelope flap(mean±SD)
4.32±1.98
0.77 ±0.73

Triangular flap(mean±SD)
4.69 ±1.79
1.35 ±1.21

P.value
>0.05
>0.05

Triangular flap(mean±SD)
1.47 ±1.31
0.76 ±0.69

P.value
>0.05
>0.05

Table 3. Comparison of post-op pain.
Post-op day
2nd day
7th day

Envelope flap(mean±SD)
1.59 ±1.23
0.59 ±0.43

Table 4. Comparison of post-op wound healing.
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