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ABSTRACT

Aim: The objective of this study was to evaluate the effect and safety including postoperative outcomes in the extraction of impacted mandibular
third molar by conventional bur technique and lingual split technique.

Methods, Selection Criteria, and Search Strategy: A total of 40 healthy individuals, both male and female, aged from 18 to 40
years, underwent surgical removal of impacted mandibular third molars under local anesthesia in a single session. An intensive electronic
search was conducted on Google, PubMed, Scopus, Embase, Directory of Open Access Journals, Ovid Medline, and Cochrane Central online
databases from their respective inception dates to November 2020. Initially, the search criteria included the terms: ((mandibular OR lower) AND
(third molar OR wisdom) AND lingual split). The following outcomes were investigated: pain, swelling, trismus, and dry socket on the first day
before surgery, the second (post 24 h), and on the seventh day.

Results and Observations: The present retrospective comparative study evaluates the postoperative complications after the removal of
the third molar. A total of 40 subjects of either sex were randomized to be treated either with the conventional bur technique (Group A) or the
lingual split technique (Group B). The ages of Groups A and B ranged from 19 to 40 years and from 19 to 42 years, respectively, with a mean +
SD of 26.20 + 6.01 and 27.15 + 6.21 years, respectively. The mean age of Group B was slightly higher than Group A. Comparing the mean age
of the two groups, t-test revealed similar (P> 0.05) age between the two groups (26.20 £ 6.01 vs. 27.15 + 6.21, t = 0.49; P = 0.626). The subjects
in both groups were age-matched, suggesting that age may have had minimal influence on the outcome measures (swelling, trismus, and pain).
Conclusion: In the realm of mandibular third molar (M3) extraction, it is acknowledged that this surgical procedure can present challenges,
and there exists a diversity of professional approaches between dentists and oral surgeons. Prior to determining a treatment course for each
M3, it is imperative to possess a comprehensive understanding of the pertinent anatomical structures, including the inferior dental and lingual
nerves. Additionally, a thorough clinical assessment and the utilization of radiographic imaging are essential for carefully evaluating each case
and balancing the advantages and disadvantages of various treatment plans. Timely removal of the third molar (tooth M3) can significantly
reduce the adverse complications associated with delayed extraction.
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Advancements in medical and dental surgical procedures
today are so advanced and precise that we can repair fetal
hearts, separate conjoined twins, replace and join limbs,
replace temporomandibular joints, correct maxilla and
mandible abnormalities, and even repair faces. Now, we have
entered the age of artificial intelligence in medical and dental
education. However, it took millennia to reach this level.

When it comes to removing mandibular third molars (M3),
can be a challenging surgical procedure, and there are varying
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opinions among dentists and oral surgeons. Before deciding
on a treatment plan for each M3, it is crucial to have a good
understanding of the important structures involved, such as
the inferior dental and lingual nerves. It is also essential to
carefully evaluate each case clinically and with the help of
radiographic imaging to weigh the benefits and drawbacks
of each treatment plan. Ultimately, removing M3 early can
help minimize and eliminate some of the most unpleasant
complications associated with late removal.

Third molars, also known as wisdom teeth, are the most
commonly impacted or partially erupted teeth in maxillary
and mandibular arches, meaning that they cannot emerge
into their normal position."? The surgical removal of third
molars is one of the most common procedures in oral and
maxillofacial surgery, and it is typically performed under
local or general anesthesia. Globally, the average rate of
impaction for third molars is 24.40%, with mandibular
third molars having a significantly higher risk of impaction
at 57.58%.°4 Impaction can be caused by various factors,
such as inadequate space for tooth eruption or mechanical
obstacles like contact with the second molar, cysts, or tumors.
Partially or completely, impacted third molars can lead to
complications such as recurrent pericoronitis, swelling,
iatrogenic tooth dislocations, hematoma, complications
affecting temporomandibular joint, local bleeding, infection,
or nerve damage, which in turn can result in impaired oral
functions®” and discomfort, decay of the third or second
molar, external root resorption of the second molar,
and periodontal damage, ultimately necessitating their
removal.>7!

The aim of this research was as follows:

Pre and postoperative assessments of all patients were done
under the following parameters on the first preoperative,
second (after 24 h), and seventh postoperative day.

* Swelling: A baseline measurement was carried out
just before the surgery and postoperative surgery.
Measurement was calculated with the help of a three-
point craniometric approach [the distance from the
Intertragic Notch to the corner of the mouth (S1) and
the distance from the Intertragic Notch to the soft tissue
pogonion (S2) by thread and were recorded in mm on a
conventional graded scale]. The sum of S1 and S2 was
calculated and referred to as the variable S, representing
the amount of swelling).

* Trismus: It was calculated by the distance between the
incisal edges of the maxillary and mandibular central
incisor of the same side in mm on a predesigned format.

* Operating Time: It was determined by the time lapse
between incision to final suturing in both techniques.

* Pain: The visual pain scale is used to measure pain by
comparing it with a graphic rating scale that uses a
Numerical Rating Scale of 0-10 points. The graphic rating
scale allows patients to verbally express pain intensity
as no pain, mild pain, moderate pain, severe pain, or
very severe pain. The scale is marked at 1cm intervals to
evaluate pain, and patients are asked to mark the line or
indicate the percentage of pain they are experiencing.

Numerical scale (cm) The severity of pain Clinical scale

0-2 No pain 0
>2-4 Mild pain 1
>4-6 Moderate pain 2
>6-8 Severe pain 3
>8-10 Very severe pain 4

This study enrolled randomly selected 40 (Group I treated
with bur technique and Group II treated with lingual split
technique) patients previously visited clinical examination
including routine blood investigation was carried out,
and scheduled for outpatient third molar surgery at the
Department of Oral and Maxillofacial Surgery, Teerthanker
Mahaveer Dental College and Research Center Moradabad
between September 2010 and December 2012. Pre and
postoperative data recordings were made in a format
designed for this study and each participant signed an
informed consent agreement. Based on the data obtained
from clinical and radiographic (lateral oblique view and
orthopantomogram) analysis, the degree of impaction
of the affected tooth was determined according to the
classifications of Winter,® Teutsch and Wagner,” Pell and
Gregory,'"” and Asanami and Kasazaki,'" and the difficulty
of the procedure was determined according to Pedersen.

Patients included were aged 18-42 years, both genders,
absence of any systemic diseases, and mesioangular or
vertically impacted mandibular third molar and willing
to participate in the research. Patients excluded were
pregnant or feeding women; undergoing concomitant
cancer treatment; allergy to local anesthesia, antibiotics,
and analgesics; cardiovascular disease; systemic pathology;
history of neurological abnormality; and any severe infection
posing difficulty to presurgical evaluations.

All patients received the same premedications, antibiotics,
and analgesics. We recorded pre and postoperative data for
pain, swelling, difficulty opening the mouth, and operating
time. Patients were evaluated on the second and seventh day
postoperatively, with follow-ups at 10, 20, and 30-day intervals
for those with persistent problems. This internal control study
compared factors related to postoperative swelling and pain.
The surgical procedure was standardized, and the trial was
single-blind for patients regarding the surgical technique.
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The Institutional Ethics Committee Teerthankar Mahaveer
University Moradabad, meeting held on December 6, 2010,
has approved and provided its consent in this regard. The
study was conducted following the Declaration of Helsinki
and good clinical practice guidelines for research on human
beings and is compliant with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) checklist
guidelines.

Continuous data were summarized as mean = SD, whereas
discrete data were shown in percentages. Group comparisons
were made using analysis of variance and t tests, and
categorical groups were compared using Chi-square (x?) tests.
A (a = 2) P < 0.05 was considered statistically significant.
Analysis was performed using STATISTICA (Windows version
6.0; IBM Corp., Armonk, NY, USA).

Patients were given antibiotic prophylaxis via two tablets of
500mg amoxicillin + 125mg clavulanic acid 1 day before
surgery. Before surgery, patients were rinsed with 1.5%
hydrogen peroxide and then with 0.20% chlorhexidine for
1min. The Centers for Disease Control and Prevention has
stated that 0.5% hydrogen peroxide has bactericidal and
virucidal activity after 1 min."” The extraction was performed
with appropriate local anesthesia using 2% lignocaine and
1:80,000 adrenaline including enough care was taken to
prevent any harm to the lingual nerve.

The surgical procedures were performed by a single expert
in oral surgery under strict aseptic conditions to minimize
errors in operating time data. A standard full-thickness
mucoperiosteal flap (standard Ward’s incision) was created
to expose the impacted third molar. The thin alveolar bone
around the impacted third molar was then removed using the
Molt #9 elevator. The elevator was used to deliver the tooth
following the root curvatures. Using a file, any sharp bone
borders were designed. After a thorough evaluation, saline

was used to irrigate the extraction socket. Removal of bone
was done for lingual split technique by chisel and mallet and
buccal (conventional bur) approach technique using rotary
cutting instruments. This was followed by suture closure
and approximation.

Tungsten carbide rose cut surgical burs are often used to
remove bone around impacted teeth. A buccal gutter is
created to make space for movement of the mandibular
third molar. Sometimes, the tooth can be lifted out, but in
other cases, it needs to be sectioned before extraction. The
socket should be cleaned and irrigated, avoiding the apical
aspect to prevent nerve damage. Closure is typically done
with resorbable sutures.

The lingual split technique (aerosolizing reducing technique
with the use of bibevel chisel and mallet) for mandibular third
molar extraction was first proposed by Kelsey Fry in 1933,
then described in print by Ward in 1956,/ modified by Lewis
in 1980, and again simplified by Yeh in 1995. Easier and
faster tooth luxation and extraction in a lingual direction
can be achieved by the technique.

Groups A and B had mean ages of 26.20 = 6.01 and
27.15 £ 6.21 years, respectively. A t test showed similar
ages between the two groups (P > 0.05; 26.20 * 6.01 vs.
27.15 £ 6.21, t = 0.49; P = 0.626) [shown in Table 1]. In
Group A, the dry socket was present in three subjects (15.0%),
whereas in Group B, it was present in one subject (5.0%).
Comparing the dry socket proportion (Absent A/P Present)
of two groups, 2 test revealed similar (p > 0.05) dry socket
proportion in two groups (Absent/Present: 17/3 vs. 19/1
¥? = 1.11; P = 0.292) [shown in Table 1].

The swelling levels of the two groups before (day 1) and
after (days 2 and 7) treatments are summarized below. The

Characteristics Group A (n = 20)

Age (years)
Mean + SD 26.20 +6.01
Range (min—-max) (19-40)
Gender
Males 10 (50.0%)
Females 10 (50.0%)
Dry socket
Absent 17 (85.0%)
Present 3 (15.0%)

Group B (n = 20) t/x? value P value
0.49 0.626
27.15+6.21
(19-42)
0.40 0.525
12 (60.0%)
8 (40.0%)
1.1 0.292
19 (95.0%)
1 (5.0%)
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Groups Day 1

Group A 11.57 = 1.16
(9.25-14.15)

Group B 11.89 = 0.65

(10.15-12.95)
Numbers in parenthesis indicate the range (min—max)

Comparisons Group A Group B
Day 1 vs. day 2 P < 0.001 P < 0.001
Day 1 vs. day 7 1.000 1.000

Day 2 vs. day 7 P < 0.001 P < 0.001

Periods Comparisons (Group A vs. Group B)

Day 1 0.914

Day 2 0.794

Day 7 0.655

Groups Day 1 Day 2 Day 7

Group A 26.50 + 3.22 18.90 = 2.25 26.00 = 2.73
(22-36) (16-26) (22-34)

Group B 25.83 = 1.75 19.98 + 1.46 25.85 = 1.69
(22-28) (18-24) (22-28)

Numbers in parenthesis indicate the range (min-max)

average swelling level increases after the treatments and
decreases after 7 days, almost returning to initial levels. The
change was higher in Group B than in Group A. Comparing
the average swelling levels within each group, they increased
significantly from day 1 to day 2 and decreased significantly
from day 2 to day 7. However, there was no significant
difference between day 1 and day 7 for both groups [shown
in Tables 2—-4].

For each group, comparing the mean trismus levels
within the groups (i.e., between periods) [Tables 5 and 6
and Figurel], the trismus levels in both Groups A and B
increased significantly (P < 0.001) at day 2 compared with
day 1, whereas decreased significantly (P < 0.001) at day 7
compared with day 2. However, in both groups, the mean
trismus levels did not differ (P > 0.05) between day 1 and
day 7 that is, found to be statistically the same [shown in
Tables 5 and 6; Figure 1].

Similarly, for each day, comparing the mean trismus levels
between the groups [Table 7], the trismus levels at all periods
did not differ (P > 0.05) between the two groups that is,
found to be statistically the same.

Day 2 Day 7
12.49 = 1.09 11.58 = 0.93
(10.60-15.80) (10.30-14.00)
12.90 = 1.39 12.06 = 0.55

(11.60-16.40) (11.30-12.95)

Comparisons Group A Group B
Day 1 vs. day 2 P < 0.001 P < 0.001
Day 1 vs. day 7 1.000 0.852
Day 2 vs. day 7 P < 0.001 P < 0.001
Trismus
s s M day 1
27.00 @ day 2
25.001 O day 7
S 23.007
%]
= 21.001 . i
19.001
17.00
Group A Group B
Groups
Periods Comparisons (Group A vs. Group B)
Day 1 0.934
Day 2 0.667
Day 7 1.000

The pain levels before and after treatments for the two
groups are summarized in Tables 8 and 9. Both groups
experienced an increase in mean pain level after treatment
(day 2), followed by a decrease after 7 days, almost returning
to the initial levels (day 1).The change was more significant
in Group B compared to Group A.

For each group, comparing the mean pain levels within
the groups (i.e., between periods) [Tables 10 and 11], the
pain levels in both Groups A and B increased significantly
(P < 0.001) at day 2 compared with day 1, whereas decreased
significantly (P < 0.001) at day 7 compared with day 2.
However, in both groups, the mean pain levels did not differ
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Groups Day 1 Day 2 Day 7

Group A 0.35 = 0.49 4.60 +0.88 0.45 = 0.51
(0-1) (4-6) (0-1)

Group B 0.40 = 0.50 6.60 = 0.75 0.60 = 0.50
(0-1) (6-8) (0-1)

Numbers in parenthesis indicate the range (min—max)

Periods Comparisons (Group A vs. Group B)
Day 1 1.000

Day 2 P < 0.001

Day 7 0.074

Comparisons Group A Group B
Day 1 vs. day 2 P < 0.001 P < 0.001
Day 1 vs. day 7 0.996 0.919
Day 2 vs. day 7 P < 0.001 P < 0.001
Group A (m = 20) Group B (m = 20) t value (DF=38) P value
47.75 = 9.81 29.40 = 4.89 7.49 P < 0.001
(32-70) (20-38)

““P < 0.001—Group A vs. Group B

(P > 0.05) between day 1 and day 7 that is, found to be
statistically the same [Table 9 and Figure 2].

The operating times of the two groups are summarized in
Table 11 and also shown graphically in Figure 3. The operating
time of Groups A and B ranged from 32 to 70 min and from
20 to 38 min, respectively, with a mean = SD 0f 47.75 + 9.81
and 29.40 = 4.89 min, respectively. The mean operating
time of Group B was comparatively lower than Group A.
Comparing the mean operating time of the two groups, ¢ test
revealed significantly (P < 0.001) and 38.4% lower operating
time of Group B compared with Group A (47.75 * 9.81 vs.
29.40 = 4.89,t = 7.49; P < 0.001).

The study was conducted at the Department of Oral and
Macxillofacial Surgery, Teerthanker Mahaveer Dental College
and Research Center in Moradabad. Each group consisted
of a total of 20 patients who were treated using either the
conventional bur or lingual split technique. We evaluated
two commonly used procedures for removing impacted
mandibular third molars to understand their effectiveness.
The study aimed to assess the clinical impact of two different

Pain
X

7.00 1
6.00 1
5.00 1
4.00 1
3.00 1
2.00 1
1.00 1
0.00 -

Mean

day 1

day 2
Periods (days)

day 7

Operating time (min)

50.00
40.00 1
30.001
20.001
10.001

0.00

%kk

Mean

Group A
Groups

Group B

bone-cutting techniques during the extraction of impacted
mandibular third molars. Only asymptomatic patients were
included and randomly assigned to either the conventional
bur technique or the lingual split technique.

In previous studies, various methods have been used to
assess postoperative swelling. In our current study, we
utilized the measurement method from the ear to the
corner of the mouth as described by Yuasa and Sugiura.!'!
Our findings showed significant swelling on the second day,
consistent with observations by Susarla et al."® and Shugars
et al." Furthermore, it was noted that swelling peaked on
the second day for 46% of the patients, began to diminish
by the fourth day, and was even less by the seventh day.!"”!
In our study, Group B exhibited higher swelling compared
with Group A on the second day. This increase in swelling
for Group B may be attributed to the use of electrically
driven instruments, which can push bone particles laden
with microorganisms deeper into the bone, potentially
causing infection. Additionally, incomplete sterilization
of instruments can lead to cross-infection. Furthermore,
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the use of rotary instruments can generate frictional heat
during bone tissue removal, which may impede the healing
process.

According to Stanley,® needle piercing alone does not cause
trismus. However, if the needle accidentally damages the
periosteum, it can lead to muscle spasms and trismus. White
et al." explain that surgery triggers an inflammatory process,
leading to muscle contraction and trismus. In our study, the
trismus score was significantly higher in Group A than in
Group B. We found that mouth opening was much better
in the lower age groups on day 2 and day 5. Additionally,
the duration of oral surgery was identified as a predictive
factor for pain, trismus, and edema. According to Alkadi
and Stassen,!'8! the longer the operative time, the higher the
likelihood of postoperative complications.

Postoperative pain develops due to localized inflammation
in surgical areas conjugated tissue injury and cellular
destruction provoke releasing and production of several
biochemical mediators, for example, histamine, bradykinin,
and prostaglandins, which are involved in the pain process!"!
and the level of postoperative pain decreases with time,
reaching its peak on the second and third days after
surgery and decreasing to a minimum on the seventh day
during suture removal. Our study indicates that Group A
experienced less pain compared with Group B. Severe pain
was linked to the depth of the tooth and the preoperative
index of difficulty. Additionally, facial swelling appeared
to be influenced by individual characteristics such as age
and sex, as well as by the relationship between the trismus
due to the close vicinity of the ramus and the angle of the
mandible. Sortino and Ciccit,?” the enlargement of the
incision and manipulation of tissue has the potential to
impact the magnitude of swelling and mouth opening.
Interestingly, severe swelling was observed in cases of
easier extractions, which were associated with a wider
relation to the ramus and available space, possibly impacting
the patient’s facial shape. Both severe and moderate pain
were linked to the depth of the teeth and the difficulty of
extraction.

According to Ten Bosch and Van Gool?" and Van Gool et
al.,?? discomfort peaked within 2-3 days, concurrent with
swelling, leading to trismus. By the seventh day, a noticeable
improvement in mouth opening occurred. Chiapasco et
al.®! stressed the significance of excessive bone guttering
in worsening surgical discomfort. In this study, it was found
that techniques using a chisel, specifically the lingual split
bone technique were associated with less external swelling
than the surgical bur technique. These findings are consistent

with the results reported by other authors. On the seventh
postoperative day, there was no significant difference in
pain between the surgical bur technique and the lingual split
bone technique; however, the pain was more pronounced
with the lingual split bone technique in comparison to the
conventional bur technique.

The results of this study are promising, but more
research is needed to confirm them and identify risk
factors. Ongoing research includes various surgical
techniques (cryotherapy, ozone gel, platelet-rich plasma,
ice application, cyanoacrylate, platelet-rich fibrin,
piezoelectric surgery, and laser surgeries) and genetic
studies (involvement of MSX1 and AXIN2 genes). The
lingual split technique was found to be more painful, and
the surgical bur technique resulted in more swelling. There
is still no consensus on the best protocol for extracting
impacted lower third molars, often depending on the
surgeon’s experience.

The study’s limitations include uncontrolled confounding
factors such as oral hygiene, age, gender, and systemic
health conditions. Additionally, variations in extraction
techniques among different dental practitioners were not
considered. Furthermore, longitudinal studies in diverse
populations are needed to better understand the risk factors
for postoperative complications. Surgeons need guidance
in decision-making regarding impacted tooth extraction to
reduce postoperative problems.

I would like to express my heartfelt gratitude for the efforts
and dedication put into this research, which was edited and
mentored by renowned academician Prof. (Dr.) Arun Goyal
Sir, as well as Dr. Uday Dangi Sir, Dr. D. S. Gupta Sir, and Dr.
Ravi Jain Sir in the field of Oral and Maxillofacial Surgery.

The current study‘s datasets are available upon reasonable
request from the corresponding author.

The Institutional Ethics Committee Teerthankar Mahaveer
University Moradabad, meeting held on December 6, 2010,
has approved and provided its consent in this regard. The
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Following the Helsinki Declaration, informed consent was
obtained from every participant in this study.
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