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ABSTRACT

Objective: The purpose of current study was to have comparison between the postoperative outcomes of triangular (wards) flap
versus an envelope flap after surgical extraction of impacted mandibular third molar.

Methods: Current study was a double-blinded randomized controlled trial conducted at the Department of Oral & Maxillofacial
surgery, Fatima Memorial Hospital, Lahore. Sixty patients were randomly recruited in two groups with random number
table. Both groups consisted of 30 patients each. Among the patients of Group A, envelope flap was used for
surgical access whereas patients of Group B received triangular flap for surgical access. Both Groups were
followed on 2"% and 7'" day postoperatively for pain status and trismus.

Results: Mean+SD of pain score at postoperative day 7th for group A was 23.47+6.75 and for group B it was 24.03+10.5 which
was statistically insignificant (p>0.05). The difficulty index was found to have statistically significant (P<0.05) on 7th
postoperative day pain. On the 7th postoperative day group A (envelope flap) had a mouth opening mean of 41.03mm and
group B (triangular flap) which had a mean of 40.47mm which was statistically insignificant (p>0.05). The difficulty index was
found to have statistically significant effect (P<0.05) on 7th postoperative day

Conclusion: The study concluded that there was no statistically significant difference between the two flap designs on
postoperative pain and trismus while the difficulty of impaction was found to have statistically significant effect on postoperative

pain and trismus
Keywords: envelope flap, triangular flap, trismus

INTRODUCTION
The most commonly found impacted tooth is mandibular third
molar and its removal is a common surgical procedure in the oral
cavity.” 2 Most common age group involved in impacted
mandibular third molar was 3rd decade of life and was more
common in female gender.® Genetic and environmental factors are
thought to be the main cause of impaction of these teeth.? “The
tooth can be affected by nearby teeth, thick, coarse bones or
excessive soft tissue. Inadequate space, abnormal eruption pattern
and late eruption sequences all predispose the mandibular third
molar with oral pain associated with pathological conditions such
as: pericoronitis, and caries. The impacted mandibular third molars
also cause resorption of second molar roots, periodontal
pathology, cysts and tumors of mandible, lower arch crowding,
TMJ disorders and neuralgia.®

The mandibular third molar may attain a series of patterns
and positions in the mandible. Radiographic examinations help the
clinician to classify these teeth according to the classification
systems developed for the purpose. Such classifications aid in
record keeping and clinical audit, communication between
colleagues, treatment planning and even when formulating an
index of difficulty when extracting these teeth.®

Various postoperative complications have been attributed to
surgical extraction of impacted mandibular wisdom teeth.” Trismus,
swelling and pain are a few common post-extraction complaints
that affect the patient's overall health after surgery. Pain is the
most common complication reported by patients during follow up
appointments. This is followed closely by swelling and trismus.®

Removal of these teeth involves creation of flap followed by
osteotomy.® Raising a mucoperiosteal flap to uncover the
underlying tooth is a foremost reason of surgical trauma. Therefore
minimizing soft tissue damage during creation of flap has been
reported to decrease post-operative pain, swelling and trismus.? &
10

The basis of a soft tissue flap is to provide maximum access
with minimal soft tissue trauma. Incisions should provide adequate
blood supply and good access for instrumentation, minimal soft
tissue trauma and allow for anatomical flap reconstruction. The
incision must ensure full thickness surgical flap without
traumatizing the nearby structures.>*!

Different designs of soft tissue flap to expose the underlying
third molars have been reported by various authors ranging from
envelop, triangular (wards), L shaped, bayonet shape, comma
shape, and “S” incision.**>!2 Triangular and envelope flaps are the
most commonly preferred designs.>*?

Effects of various flap modifications on postsurgical swelling,
pain and trismus have been evaluated by different investigators
with conflicting results. Envelope flap has been associated with
less postoperative swelling (P<0.025) and trismus (P<0.014) in
one study outcome.? No significant differences was found between
the two flap designs regarding postoperative pain and swelling in
another study outcome.'®*!! The mean postoperative trismus on
day 2 in envelope flap technique was 3.56+ 1.01 and triangular
flap technique was 3.62+0.97, and day 7 envelope flap technique
was 4.29+0.80 and triangular flap was 4.24+0.80, and postop pain
at day 2 was 1.45+ 0.32 and 1.20+0.30; and at day 7 it was
7.75+3.69 and 8.69+4.01of envelope flap and triangular flap
respectively.? In light of these conflicting results in the literature
and in exploring the best method for surgical extraction of 3™
molars is of great importance. The choice of using a specific flap
type is closely associated to the surgeon preference as well as the
level of extraction complexity of impacted tooth. However, when
there is an availability of various flaps, the results of this study
could be helpful for the surgeons to have better selection of
biomaterial by which patient encounter with least level of pain and
may experience better healing process.

MATERIALS AND METHODS

Research design in which this study could be catered was double
blinded randomized controlled trial which was conducted at the
outpatient Department of Oral & Maxillofacial Surgery, Fatima
Memorial Hospital, Lahore. The duration of study was from
January-June 2018. Consent form was get signed by every
participants after getting the approval from ethical review
committee of the institution. A total 60 patients were included using
non-probability consecutive sampling technique. The sample size
was calculated using online Open-Epi sample size calculator,
divided in to 2 groups of 30 each with 95% of confidence level and
80% power of study taking expected mean score at day 2 of
envelope flap was 1.45+0.32 and triangular flap as 1.20+0.30.
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Inclusion Criteria:

1. Patients with impacted mandibular third molars with difficulty
index 4-10 based on Pederson scale.

2. Age: 18-30 years

3. Gender: both male and female

4. Asymptomatic third molar

Exclusion Criteria:

1. Severely compromised patients based on medical history

2. Pregnant and lactating females

3. Smokers

4. Patients on medications that influence the surgical
procedure or postoperative wound healing

Patients were randomly divided into 2 groups namely group
A (30 Patients) and group B (30 patients) by using lottery method.
Group A involved an envelope flap with was a crevicular incision
extending distally along the ramus from the mesial aspect of 1% or
2" molar while in Group B the triangular flap was an incision
extending along the mandibular ramus from the distobuccal of the
lower second molar, and vertical release was along the distobuccal
of the lower second molar, without incising the interdental papilla,
descending at a minor oblique curve anteriorly into the mandibular
vestibule.

Triangular flap (modified ward’s incision)

A resident surgeon performed the operation on all patients
using a standard procedure. Local Anesthesia was injected using a
standard inferior dental nerve block and long buccal nerve block
using a 2% Lidocaine hydrochloride containing adrenaline
1:100,000. The designated flap was raised using blade no 15.
Hemostasis achieved. Round bur on a straight handpiece was
used to remove the bone around the tooth under continuous 0.9%
normal saline irrigation. The crown or roots were divided as
needed. The divided portions of the tooth were luxated using
dental elevators and extracted. The flap was sutured with silk 3.0
after complete extraction of the tooth and thorough irrigation with
0.9% normal saline. A small gauze pack was placed on the site
and postsurgical instructions were given. Tablet ibuprofen 400mg
three times daily for 5days and tablet Augmentin 1g twice daily for
5 days were given postoperatively. The suture was removed 7%
postoperative day.

The outcome variables of both treatment modalities in terms
of pain and trismus on the 2nd and 7th postoperative days were
measured as per operational definitions. All this information was
recorded on a predesigned proforma attached and the results were
compared.

Collected data was entered and analyzed using SPSS
version 25.0 and presented in the form of frequency and
percentage. Demographic variables i.e. gender was presented as
percentages and frequencies. Mean and standard deviation were
calculated for age, BMI, pain and trismus. Independent t-test was
used to compare the outcomes in terms of postoperative pain and
trismus after application of two different flap designs. P value
<0.05 was considered significant.

RESULTS

There were sixty patients included in the study and divided two
groups; group A (an envelope flap) and group B (triangular flap).
Each group comprised 30 patients. The mean age of group A was
22.17+2.437years and of group B was 21.73+2.69. The majority of
patients was in the age of 18-30 years. There were 13 males
(43.3%) and 17 females (56.7%) in group A. While in group B, 12

Envelope flap

males (40%) and 18 females (60%). None of the presented with
wound infection or impaired healing.

Patients in both groups presented with same scores of
minimum pain preoperatively while group A and B had a
preoperative maximum pain scores of 72 and 56 respectively. Also
tendency of pain reduction over postoperative period was same
with group A patients consistently reported less amount of pain
scores as compared to group B. MeantSD of pain score at
postoperative day 7th for group A was 23.47+6.75 and for group B
it was 24.03+10.5

Independent T-test was applied to pain scores of Group A
and B patients, no statistically significant difference was found
between the two groups. However, the difficulty index was found to
have statistically significant effect (P<0.05) on 7th postsurgical day
pain.

Table 1: Comparison of both groups in terms of Pain

Pain Group | N Mean t Sig.
Pain A 30 29.90+17.34 0.836 0.406
(preoperative) | B 30 26.57+13.24
Pain at 2 A 30 35.27+13.65 1.908 0.061
postop day B 30 41.57+11.87
Pain at 7\" A 30 23.47+6.75 0.364 0.805
postop day B 30 24.30+£10.51

Table 2: Comparison of both groups in terms of trismus
Trismus Group | N Mean t Sig.
Trismus A 30 44.33+£3.15 0.483 0.631
(preoperative) | B 30 44.73+3.26
Trismus at 2™ | A 30 33.27+3.64 1.707 0.094
postop day B 30 31.63+3.80
Trismus at 7" | A 30 41.03+2.75 0.868 0.384
postop day B 30 40.47+2.22

Groups A and B had mean preoperative mouth opening of
44.33mm and 44.73mm respectively. On 2nd postoperative day
group A had a mouth opening mean of 33.27mm which was better
than group B which had a mean of 31.63mm. On the 7th
postoperative day group A (envelope flap) had a mouth opening
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mean of 41.03mm which was slightly better than group B (
triangular flap) which had a mean of 40.47mm. Independent t-test
was applied to trismus scores of Group A and B patients, which
showed no significant difference among group A and group B.

The difficulty index was found to have statistically significant
effect (P<0.05) on 7th postoperative trismus.

Table 3: Comparison of Pain score according to Difficulty index

Pain Difficulty index N Mean P-Value
Pain (preoperative) Moderately difficult |42 28.90
preop ery difficult 18 [26.67 0.610
. Moderately difficult |42 138.43
nd
Pain at 2% postop day ;o “Giicuit 18 38.39 0.992
. Moderately difficult |42 21.62
th
Pain at 7% postop day ;o “Giicuit 18 P82 0.021

Table 4: Stratification of Trismus scores according to Difficulty index

Pain Difficulty index [N Mean P-Value
Trismus (preoperative) Modergt_ely difficult 42 44.17

\Very difficult 18 45.39 0.211
Trismus at 2" postop [Moderately difficult |42 31.83
day \Very difficult 18 33.89 0.055
Trismus at 7" postop ~ [Moderately difficult {42 41.21
day ery difficult 18 39.67 0.038

DISCUSSION

The purpose of the study was to determine if the postoperative
pain and trismus after third molar surgery was influenced by flap
design. This study observed statistically differences in the levels of
pain and trismus between the two flap designs. Further
stratification was done in terms of easy, moderately difficult and
very difficult cases.

Pain depends on the size of flap elevation and the extent of
osteotomy. No statistically significant differences were found
between the two types of flaps used in terms of second
postoperative pain and 7th postoperative pain in current study.
Borgonovo et al in a study reported that there was no differences
found among used flap types, conversely, in case of raise of a
less traumatic flap, the quantity of analgesics consumed was
lower.'* Another study reported the impact of design of flap used
on post-op course.’® The pain and wound breakdown were
significantly greater in the case of envelope flap on first
postoperative day, compared to the other group (P <.05).'°
Erdogan et al carried out a prospective double blind randomized
trial on twenty patients with impacted third molars to compare the
envelope flap and triangular flap with respect to postoperative
discomfort.*® Envelope flap had lower VAS score, while no
significant difference was reported for pain.'® Kirk et al noted no
statistically significant difference between flap designs in terms of
postsurgical pain recorded using a VAS in 32 patients with third
molars bilaterally impacted and removed using an envelope flap for
one side, and a triangular flap for the other.*®* Koyuncu et al studied
the effect of flap design on dry socket and other complications after
impacted third molar extraction in eighty patients. Envelope flap
had a higher frequency of dry socket, but it was statistically
insignificant.’’ Dolanmaz et al found insignificant difference
between the envelope and modified triangular flaps with regards to
postsurgical pain after impacted third molar extraction evaluated
until day 7 with verbal rating scale.*

Present study shows that the severity of trismus is not
affected by one flap design over the other. Findings of some
authors agree with our result, Sandhu et al reported statistically
insignificant difference in postoperative trismus P > .05 after
comparing two flap designs for the surgical extraction of the
mandibular impacted third molar.).’® Erdogan et al in their
randomized trial on twenty patients with bilaterally impacted lower
third molars reported no significant difference for trismus when
comparing the envelope flap on one side and a triangular flap on
the other.'® Other studies differ from ours with respect to trismus
after various surgical techniques. Shevel et al reported maximum
mouth opening in case of a small atraumatic soft tissue flap more

than when a larger flap was raised.?’ Nageshwar compared a small
comma incision technique with a standard technique using
conventional envelope flap.?* Patients were randomized into two
groups with fifty patients each. Subjects in one group underwent
surgical extraction of the impacted third molar with the
conservative technique whereas the patients in the second group
underwent extraction with the standard method.?x Comma flap
incision had significantly better postoperative mouth opening than
those who had envelope flap.?

Garcia et al conducted a study in 218 patients requiring
extraction of mandibular third molars.?'Patients were distributed
into three groups: Flap was not reflected in the first group, full
thickness flap was elevated in the second group, flap was raised
along with osteotomy in the third group.?? Trismus was assessed
by measuring the interincisal mouth opening pre and
postoperatively.?? The difference in mouth opening was not
significant in the first group, while the second and third groups had
significant  difference.?? Borgonovo et al evaluated the
postoperative discomfort i.e. trismus, swelling and pain after
surgical extraction of mandibular third molar using three types of
flap. Trismus was significantly reduced on patients who had an
envelope flap used during removal of impacted third molar (P <
.05).2

In our study BMI did not have statistically significant effect on
postoperative outcome. Thiago et al studied the association of BMI
and postsurgical outcome in third molar surgery.?® 160 surgical
extractions of impacted mandibular third molar were done in 80
patients. 27.5% of the patients was overweight (BMI > 25 kg/m2)
and insignificant relationship was found between this factor and
postoperative edema, trismus and pain.?®> Whereas, lesser BMI (<
18.5) was present in 13.75% of the patients, pain scores were
higher in these patients at 12 and 24 hrs.?® Akidiri et al studied the
effect of demographic history of the patients and spatial angulation
of the tooth in estimating the surgical complexity of impacted
mandibular third molar and reported that the BMI had insignificant
impact on surgical complexity.?*

Preoperative difficulty index had statistically significant effect
on pain and trismus in the 7th postoperative day (P<0.05). Yuasaa
and Sugiura studied the association between preoperative
variables and postoperative sequelae in third molar surgery.?* 140
patients were included in the study in whom 153 consecutive open
extractions of mandibular third molars were done.?* Severe pain
was significantly associated with preoperative difficulty index (P =
0.01). Average pain also significantly correlated with preoperative
difficulty index (P = 0.02).2* Lucia et al studied the role of surgical
difficulty in postoperative pain after removal of mandibular third
molars. 157 mandibular third molar extractions were carried out in
prospective study of 139 patients. Procedural complexity was
measured after surgical extraction using a 4-class scale.
Postoperative pain was significantly correlated with surgical
difficulty.?

CONCLUSION

In this study, the two groups were assessed for postoperative pain
and trismus and there was no statistically significant difference
between the two groups while the difficulty of impaction was found
to have statistically significant effect on postoperative pain and
trismus. BMI was found to have no statistically significant effect on
postoperative outcome.

Thus the choice of a particular type of flap depends on
surgeon’s preference and the complexity of the surgical removal of
the impacted tooth and doesn’t seem to have a long term effect on
the healing of tissues. The surgeon should clinically and
radiographically assess the designing of incision and
mucoperiosteal flap in order to prevent a wide area of bone
exposure. The limitations of the study were patient follow up with
some of the patients not coming back thus not included in the
study. Future study should be done if any other flap design other
than these two could have better outcome such as lingual located
flap.
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