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ABSTRACT

Objective: Surgical removal of impacted third molar is one of the common surgical procedures carried out in Oral and Maxillofacial
Surgery set up. This study aimed at clinically assessing the three different surgical techniques (lingual split, using chisel and mallet,
buccal approach techniques, using rotary instruments used in the removal of impacted mandibular third molars. Materials and
Methods: The present clinical study comprised of 150 impacted mandibular wisdom teeth. Patients were divided in three groups
and bone covering the third molar was removed by the Lingual split technique using chisel and mallet, Buccal approach technique
using chisel and mallet, and Buccal approach technique using rotary instruments. Results: Surgical time was significantly increased
in bur technique. Trismus was significantly increased in lingual split technique and bur technique from buccal approach technique
using chisel and mallet. Post-operative nerve injury was significantly higher in lingual split technique. Dry socket was more in
patients of bur technique. Conclusion: In this study we found that lingual split technique using chisel and mallet is found to be
better among all three techniques used followed by buccal approach using chisel and mallet and the buccal approach technique
using rotary instruments.
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INTRODUCTION This study aimed at clinically assessing the three different
surgical techniques (lingual split, using chisel and mallet,
Surgical removal of impacted third molar is one of the buccal approach techniques, using rotary instruments
common surgical procedures carried out in the oral and used in the removal of impacted mandibular third molars
maxillofacial surgery set up. as regards their convenience, time taken, post-operative
sequel/complications) [Figures 1-3].
Surgical management of impacted third molar is difficult
because of its anatomical position, poor accessibility, and
potential injuries to the surrounding vital structures,
nerves, vessels soft tissues, and adjacent teeth during
surgeries.

MATERIALS AND METHODS

The present clinical study comprised of 150 impacted
mandibular wisdom teeth. A thorough history of
all cases was recorded, and clinical examination
was carried out. Patients having debilitating diseases
were not included in this study. Routine blood
investigations were done in all the patients and specific
investigation whenever required. Intra-oral periapical
radiograph and orthopantomograph was done whenever
required.

The factors contributing to the post-operative morbidity
are many, but the most important one is the trauma from
bone cutting as the procedure involve significant bone
cutting, which is carried out either by chisel and mallet
or by rotary cutting instruments (like surgical bur).
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Figure 1: Exposure of tooth

Figure 2: Incision

Figure 3: Post-extraction

were operated under local anesthesia inferior alveolar,
and long buccal nerve blocks were given to achieve
desired local anesthetic effect.

A standard incision (Wards’s incision)! was made in all
cases. The tissue flap was reflected buccally, distally,
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and legally to expose the tooth and bone. Wide end of
Hawarth’s elevator was inserted in the lingual plate
marginal to third molar and overlying mucosa and held
close to the bone to protect lingual nerve.

Bone covering the third molar was removed by the,
A) Lingual split technique using chisel and mallet,
B) Buccal approach technique using chisel and mallet,
C) Buccal approach technique using rotary instruments.

Lingual split technique using chisel and mallet. Given
by SirWilliam Kelseyfry, published by T.G. Ward (1956)

First, a vertical stop cut was made distal to second molar
using 3 mm chisel bevel end facing towards the second
molar, which will prevent splitting of the bone along
the buccal aspect of second molar, greater the depth of
the wisdom tooth, longer the stop cut was made. After
establishing the point of elevation, the distal bone was
removed to allow the delivery of the tooth. To remove
this piece of bone, a 5 mm chisel was placed distal to
the third molar with the beveled side upward and cutting
edge parallel to the external oblique ridge. The chisel was
driven to the depth required, which varies with the depth
of the wisdom teeth and when desired level is reached,
the chisel is removed and replaced with the beveled side
down wards. Thus, the direction of the cut is altered from
downwards to inwards towards the lingual plate without
alteration in the direction of the chisel. When the bone
is split, the chisel is twisted further and lingual plates
breaks anteriorly at its thinnest point, this is where the
crown of the third molar is nearest to the lingual surface.
Then, the lingual splitted bone is removed, and the entire
distolingual aspect of the impacted tooth is exposed.

Buccal approach technique using chisel and mallet
First, a vertical stop cut was made distal to second molar
using 3 mm chisel bevel end facing towards the second
molar, which will prevent splitting of the bone along
the buccal aspect of second molar, greater the depth of
the wisdom tooth, longer the stop cut was made. After
establishing the point of elevation, the distal bone was
removed to allow the delivery of the tooth. To remove
this piece of bone, a 5 mm chisel was placed distal to
the third molar with the beveled side upward and cutting
edge parallel to the external oblique ridge.

In this case, lingual plate was not removed, but the point
of application of elevator and direction of force of elevation
is same as lingual split technique.

Buccal approach technique using rotary instruments
Rose head round bur/straight fissure bur were mounted
on a low speed micrometer straight hand piece to remove
the bone. A vertical cut was made using straight fissure
bur with the same principal using saline as coolant.
The point of application of elevation is same as other
technique described.
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After removal of impacted third molar, wound was
inspected carefully and checked for bone piece tooth
follicles granulation tissues. Suturing was done by
using 3-0 black silk. Same antibiotics and analgesic
was given to all patients. Total surgical time was
noted (Incision-making till the last suturing was finished).

Evaluation of the procedure
Evaluation was done on a format, in which following
parameters were taken

Intra-operative

Operative time taken, breakage of root, injuries to
adjacent teeth, fracture mandible, displacement of
tooth in sublingual space, injury to soft tissue and
tongue.

Post-operative

Hemorrhage

Bleeding was observed periodically at the interval of
10, 30, and 60 minutes. This was done through visual
inspection on the pack given after surgery and expressed
in terms of scanty, moderate, and severe.

Pain
Seymour? visual pain scale
Numerical scale

Numerical scale Severity of pain Clinical scale

0-2 cm No pain 0
>2-4 cm Mild pain 1
>4-6 cm Moderate pain 2
>6-8 cm Severe pain 3
>8-10 cm Pain as bad as it can be 4
Swelling

Post-operative swelling was recorded using Breytenbach!®!
method of measurement tragus to pogonion (ear to
chin) comparison between pre- and post-operative
measurement.

0 =no swelling

1 =mild swelling

2 =moderate swelling

3 = severe swelling.

Trismus
It is most objective finding; it was measured by measuring
inter-incisal distance.

Infection

Nerve injury

0 = no sensational impairment
1 =mild loss of sensation

2 = moderate loss of sensation
3 = severe loss of sensation

[127 1]

Dry socket

All post-operative patients’ follow-up was done on day
1st, 37, and 5™ post-operative day. Comparison of result
was done up to 5% post-operative day. The patients
with persistent problems were continued 10%, 20%, and
30" post-operative day.

RESULTS

The study was comprised of 150 patients who were
randomly divided in three groups according to surgical
technique employed to them, each group comprising
of 50 patients [Table 1]. Class-wise distribution of
impacted teeth taken in the study was similar [Table 2].
Surgical time was significantly increased in group C
followed by group B and minimum in group A [Table 3].
Displacement of tooth in the sublingual space
was found in only 1 patient of group A [Table 4].
Post-operative hemorrhage was similar in all the
groups, and within 10 minutes, there was no significant
difference among these groups [Table 5]. There is
significant reduction in post-operative swelling
at post-operative day 3 and post-operative day 5
among groups A, B, and C [Table 6]. Trismus is

Table 1: Number of patients in each group

Group A Group B Group C
Number % Number % Number %
50 333 50 333 50 333

Table 2: Class wise distribution of impacted teeth in
each group

Class Group A Group B Group C
Number % Number % Number %

Class 1 23 46 25 50 21 42

Class 2 25 50 23 46 29 58

Class 3 2 4 2 4 -

Total 50 100 50 100 50 100

X2=3.075 (P=0.54) NS

Table 3: Comparison of surgical time in groups

GroupA Group B GroupC
Number of cases 50 50 50
Mean (in minutes) 37.0 39.0 48.3
SD 3.40 4.60 6.10

Table 4: Displacement of tooth into the sub-lingual
space in each group

Group A Group B Group C

Number % Number % Number %

Displacement of tooth 1 2 - - - -
in to the sub-lingual
space in each group
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significantly increased in group A and group C from
group B (Trismus was measured using Wood and
Branco® method measuring inter-incisal distance by
graduated ruler and expressed in cm) [Table 7]. Pain
score decreases significantly with time. It is maximum
at day 1 and minimum at >5 in each groups. In groups,
pain was maximum in group A than in group C and
in group B [Table 8]. Post-operative nerve injury
is significantly higher in group A than in group B
and C. It decreases significantly after day 5 in each
group [Table 9]. Dry socket was more in patients of
group C than in group A and B [Table 10].

DISCUSSION

Many problems associated with the removal of mandibular
third molar impaction have led us to compare the
prevalent technique for their efficacy. The present
study was undertaken to assess clinically the level of
effectiveness of three different bone cutting techniques
and approaches to remove investing bone in the removal
of impacted mandibular wisdom teeth.

In this study, asymptomatic patients were included and
randomly grouped in three groups as follows:

Bone covering the third molar was removed by the,

A) Lingual split technique using chisel and mallet,

B) Buccal approach technique using chisel and mallet,
C) Buccal approach technique using rotary instruments.

Same pre-medication were given to all patients, and same
regime of antibiotic analgesic was prescribed.

AuthorsP using lingual split and Thomal® and Archer!”
using buccal bone cutting mentioned that swelling was a
known complication of third molar surgery. The presence
of swelling or infection causes spasm of muscle leading
to trismus. Bleeding can be attributed to two factors
primarily due to dislodgment of clot and secondary due
to infection.®!

Surgical time depends on various factors like patient’s
co-operation, instruments used, experience of the
surgeon, and surgical accessibility from patients to
patients. Most of the patients in the study were operated
in between 30-60 minutes. Most of the patients in the
study were operated between 20-30 minutes [Table 3]. The
study shows that group C took maximum time; the reason
may be bone cutting with bur at low speed and suctioning
the coolant, more assistance, and seldom used technique
in this institute. The minimum time taken in the group
was group A; the reason in the favor of this technique
which has been in since many years at this center.

Displacement of tooth was found only in one case, which
was in group A [Table 4]. In our study observation, the
reason might be used of a blunt instrument, which
fractured the lingual cortical plate more than expected
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Table 5: Post-operative hemorrhage in each group

Post-operative Group A Group B Group C

BB IEE Number % Number %  Number %
10 minutes 50 100 50 100 50 100
30 minutes 12 24 10 20 18 36
60 minutes - - - - - -

260 minutes - - - - -

X?=2-003 (P=0.37), NS

Table 6: Comparison of post-operative swelling in groups

Post-operative Group A Group B Group C

days (MeanSD) (MeanSD) (Mean+SD)
Day 1 1.50+0.50 1.78+0.42 1.94+0.24
Day 3 1.06+0.51 1.04+0.49 1.40£0.49
Day 5 0.26+0.49 0.30+0.51 0.66+0.52

Table 7: Comparison of post-operative trismus in each
group

Post operative Group A Group B Group C
days (MeanxSD) (MeanxSD) (Mean+SD)
Day 1 1.60+0.24 1.80+0.24 1.90+0.15
Day 2 2.7+0.17 3.00£0.15 3.10£0.21
Day 3 3.40%0.21 3.9%0.14 4.10£0.22
Table 8: Comparison of post-operative pain

Post operative Group A Group B Group C
days (MeanxSD) (MeanxSD) (Mean+SD)
Day 1 2.18+0.75 1.60+0.49 1.80+0.60
Day 3 1.16+0.71 1.60+0.24 1.26+0.44
Day 5 0.44%0.70 0.22+0.46 0.42+0.64
>Day 5 0.04+0.28 - 0.16+0.55

Table 9: Comparison of post-operative nerve injury in
each groups

Post-operative Group A Group B Group C
days Mean+SD) (MeanSD) (Mean+SD)
Day 1 0.06+0.24 0.12+0.48 0.08+0.27
Day 3 0.06+0.24 0.06+0.24 0.08+0.27
Day 5 0.06+0.24 0.06+0.24 0.08+0.27
>Day 30 - - -
>Day go - - -

Table 10: Comparison of post-dry socket in each group

Group A Group B Group C
Number % Number % Number %
Absent 47 94 48 96 46 92
Present 3 6 2 4 4 8
Total 50 100 50 100 50 100

unguided elevation and position of the tooth in the bone,
which was in position C.
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Post-operative hemorrhage was similar in all three
groups [Table 5]. Within 10 minutes, there was no
significant change in groups. At 30 minutes, percentage
was slightly higher in group C than in group A and was
maximum in group B, but non-significant.

Post-operative swelling we used BreytenbachP®! method
measurement from tragus to progonion (ear to chin) there
is significant reduction in post-operative swelling at day
3 and day 5 among the group A, B, and C.

Swelling was maximum in group C than in group B and
was minimum in group A; reason for more swelling in
group C may be that electric-driven instruments generates
a certain amount of onwards transmission force enough
to drive the bone particles deeper to bony canaliculi;
another reason may be inability to achieve complete
sterilization of bur and hand piece assembly, which lead
to cross-infection and brushing of surrounding tissues.!®

Trismus

In this study, trismus score was found significantly
higher in group A and C than in group B. Our finding
is similar to Rud? finding where trismus was higher
in lingual split technique. The reason might be due
to overstressing of lingual retractor to lingual oral
mucosa bruising of surrounding muscles, mylohyoid
muscles, medial pterygoid muscle, part of thick tendon
of temporalis muscle by retractor, chisel, and lingual
cortical bone piece are the added factors for the
trismus.

Pain decreased significantly with time. It was maximum on
post-operative day 1 and minimum at day 5. In our study,
significant difference was not found in different groups.

Kruger® and Thomal® have mentioned pain to be
post-operative complication in third molar surgery while
using buccal approach.

Post-operative nerve injury impairment of sensation
[Table 9] was found maximum in group A followed by
group B and was minimum in group C. Impairment of
sensation in all groups were temporary lasting from 1
week to 3 weeks only. Von Arc!'® reported high incidence
of lingual nerve injury (22%), which was similar to our
finding in group A.

In group B, our finding corroborates with the finding
of Rood'! inferior alveolar nerve injury to be 12.07%
temporary. Von Arcl'® reported inferior alveolar nerve
injury (5%), which is slightly less than our finding in
group C. Our finding of lingual nerve injury in group A
cannot be taken as conclusive result, because surgeries
were performed by many surgeons including PG trainee
with the changing assistance.

Post-operative dry socket was maximum in group C

112911

[Table 10] followed by group A and was minimum in
group B.

Birn,['?l MacGragor!*® reported 5-10% incidence of
dry socket, which is similar to our findings, and
overall incidence of dry socket was 12% in our study.
Simpson stated that if bur or chisel were used correctly,
post-operative recovery was almost similar.

Lilly'"¥ and Horton"® showed that results were better
while using bur.

Szmyd et al.l®¥l evaluated the high speed bur technique
verses chisel mallet clinically and found no significant
difference in post-operative swelling, trismus, and pain
and other symptoms, which does not support our study.

From the above study, we infer that there are various
advantage in lingual split technique like less operative
time, less hemorrhage, less swelling, less infection, and
less incidence of dry socket as compared to two other
techniques.

CONCLUSIONS

The assessment of effectiveness of three surgical
techniques in the removal of impacted mandibular teeth
was made on the basis of ease of surgical technique and
different post-operative findings. Clinical impression
made in each technique were as follows: There was no
significant difference in post-operative hemorrhage, there
was difference in total surgical time taken, it was found
that surgical time was significantly minimum in lingual
technique using chisel and mallet.

Post-operative swelling and pain were more in buccal
approach using rotary instrument followed by buccal
approach using chisel and mallet and minimum in lingual
split technique.

Incidence of dry socket was significantly higher in buccal
approach using burs in comparison to other groups.
Temporary paresthesia and trismus were not significant
in two groups, but in lingual technique, there was marked
increase in temporary neurological disturbance for two
to three weeks and trismus for one or two weeks.

Lingual split technique using chisel and mallet is found
to be better than other two groups.
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