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ABSTRACT

Objective: Surgical exodontia of an impacted mandibular third molar may influence the periodontal outcome of
the adjacent second molar. There is lack of consensus among the dentists and the oral surgeons concerning the
effect of surgical extraction of an impacted molar on periodontal health of the adjacent second molar. The purpose
of this study was to examine the postoperative periodontal outcome of the mandibular second molar following
surgical extraction of an impacted mandibular third molar. Materials and Methods: A prospective cohort study
was designed. The convenience sampling method was used to obtain a sample size of eighty. All the participants
had a mesioangularly impacted mandibular third molar. The mean age of the participants was 28.1 years. To
assess the impact of surgical extraction on the periodontal health of the adjacent molar, the probing depth (PD) and
the attachment level (AL) were used as the primary outcomes. They were measured at baseline and at three
months after the surgery. A total of sixty-nine patients completed the study. Data were analyzed using the Paired-
Sample t-test and Repeated measures ANOVA at a significance level of 5% in SPSS Version 21 Software.
Results: The analysis of the data showed a statistically significant decrease in PD (p<0.001) and improvement in
AL (p<0.001) on the distal aspect of mandibular second molar following three months after the surgery.
Conclusion: The results of our study demonstrate that surgical exodontia of impacted mandibular third molar

improves the primary outcome of the periodontal tissues on the distal aspect of the adjacent second molar.
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INTRODUCTION

The prevalence rate of impaction is higher for third
molars as compared to other teeth in the oral cavity.™) A
great number of theories have been proposed that
contribute to the high incidence of mandibular third
molar impaction. Some of the proposed theories are
insufficient retromolar space!®?! hereditary factors,
lack of sufficient eruption force for third molars, and the
theory of phylogenetic regression of the jaw size.>® The
impacted third molars are frequently associated with
pathological conditions such as pericoronitis and caries
of the second molar or of the third molar itself.l”’ Other
conditions associated with impacted third molars are
certain types of cysts or odontogenic tumors and primary
or secondary dental crowding.!”

Exodontia (also referred to extraction) of the third molar
is the most common surgical procedure performed in the
oral cavity by dentists and/or oral surgeons.”! At an
annual cost of over 3 billion, about 10 million third
molars are extracted each year from approximately 5
million people in the United States.!”) The need for
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requiring surgical removal of third molars increased
during the period between 1996 and 2002 among patients
who were over the age of 40 as noted in a study by
Kaminishi et al.’®" Although there are well-defined
criteria for extraction of impacted third molars, there are
no absolute indications and contraindications for
carrying out surgical exodontia of asymptomatic third
molars.*Y) The indications and contraindications for the
removal of impacted third molars have been discussed
elsewhere. Regardless, an effort should be made by
the oral surgeon to protect the periodontal tissues during
the surgical procedure. Ideally, it should lead to the
improvement of the periodontal tissues on the distal
surface of the adjacent second molar.

At present, there is a lack of studies that could validate
the positive impact of removal or of deliberate retention
of impacted third molars on the periodontal tissues of the
adjacent second molar." Several studies published in
the scientific journal have reported contrasting findings
on the effect of impacted third molar exodontia on the
periodontal health status of the adjacent second molar.
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While some studies have concluded improvement in the
periodontal status,*>! few authors, on the contrary,
demonstrated loss of attachment and reduction of
alveolar bone height on the distal aspect of the adjacent
second molar.™>*® If removal of impacted third molar
results in significant reduction in the attachment level
and alveolar bone height distal to the lower second
molar, the alveolar bone height could be maintained by
placement of bone grafts or bone substitutes in the socket
post-operatively.

Hence, the aim of our study was to examine the
periodontal health on the distal aspect of the second
molar by evaluating clinical paraments such as probing
depth (PD) and attachment level (AL) following surgical
exodontia of impacted third molar.

MATERIALS AND METHODS

A prospective cohort study was designed to examine the
patients who underwent lower third molar extractions at
the Sarita Dental Care, Delhi, India over a period of 8
months from May 2017 and December 2017. In this
study, convenience sampling method was used to obtain
a total sample size of eighty subjects. The final cohort,
however, comprised of only sixty-nine patients as eleven
patients were unable to complete the follow-up. The
permission to start the study was received from the
institution. The patients were enrolled in the study after
obtaining written informed consents from them.

Table 1: Inclusion Criteria.

Mesioangularly impacted mandibular third molars, categorized as Class C1 by Pell and Gregory.

Age between 18-32 years.
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According to Pell and Gregory classification, the Class
C1 impactions of the mandibular third molars were
included in the study.?™ The class C1 impaction is
categorized as the one in which the occlusal plane of the
third molar is as high as that of the second molar."” The
decision was made to recruit subjects with only
mesioangular  impactions as they account for
approximately 43% of all impacted mandibular third
molars.*Y In addition, they are considered the least
difficult to remove, thereby reducing the probability of
complicated extractions.*

The patients were initially screened for the study based
on their radiographic assessments (pre-operative
panoramic radiograph), overall health, medical history
and CBC with clotting profile. Both symptomatic and
asymptomatic patients were enrolled in the study after a
thorough evaluation of a strong indication for removal of
their impacted molars against a strong contraindication to
its retention.? The symptomatic patients who were
enrolled in the study had an otherwise overall good
dental hygiene. This criterion was established to avoid
confounding factors.

The mean age of the study participants was 28.1 years
with the age range of 18-32 years at the time of surgical
extraction. The inclusion and exclusion criteria used in
the study are displayed in the table 1 and 2, respectively.

[17]

Availability of a good-quality pre-operative panoramic radiograph.

Good oral hygiene of the patients.

Table 2: Exclusion Criteria.

Pregnant or lactating female patients at the time of extraction or during the follow-up period.
Presence of any systemic condition, particularly Diabetes Mellitus, that could interfere with

periodontal healing or with bone growth.™*®
Use of immunosuppressive medications.
Presence of clotting disorders.

Pre-surgical periodontal/ bony defects.
Pre-surgical chronic periodontal diseases.

Any patient undergoing active periodontal treatment or underwent periodontal surgery during the
time between the extraction and the follow-up period.

After the patients were enrolled, a detailed case history
followed by extra-oral and intra-oral clinical examination
of all the patients was carried out. The surgical exodontia
of all the subjects was performed by the Oral and
Maxillofacial Surgeon at the Sarita Dental Care, India.
The surgical extraction was performed after the
administration of local anesthesia, i.e., injection of 2%
lidocaine/ epinephrine 1:100,000. A standard ward’s
incision was given by the surgeon and a full thickness
triangular flap was raised for all the cases.'®?” After
exposing the surgical site, ostectomy was carried out
with a sterile micromotor at a moderate speed. Tooth
sectioning was done when necessary. The wound was
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closed using No. 3-0 silk ethicon suture. The wound was
managed by gentle irrigation with warm saline followed
by placement of a pack of iodoform gauze soaked with
medication. The patients were prescribed with an
antibiotic, a nonsteroidal anti-inflammatory drug
(NSAID) and chlorhexidine mouthwash to prevent post-
operative infection. Additionally, patients were given
instructions to maintain good dental hygiene. The suture
was removed after 7 days. The patients were recalled for
a follow-up visit after 3 months of surgery. The same
surgeon conducted the follow-up exam to avoid inter-
examiner variability. The probing depth and the
attachment level were used as the primary outcome to
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assess the impact of surgical extraction on the
periodontal tissues of the adjacent second molar. The
periodontal examinations were conducted using the
sterile  William’s  calibrated  periodontal  probe.
Measurements of the PD were taken at three different
sites, i.e., distobuccal, mid distal and distolingual aspects
of the adjacent second molar. The PD was measured as
the distance between the base of the pocket and gingival
margin and the AL was recorded as the distance from the
CEJ after placing a customized acrylic stent. Clinical
examinations were recorded in mm at the baseline and at
3 months postoperatively. Their scores were then
averaged in mm.

The statistical calculations were done using the paired-
sample t-test and Repeated measures ANOVA at a
significance level of 5% (p-value <0.05) in the version
21 of the SPSS Statistical software. The paired sample t-
test was used to determine whether the mean difference
between the preoperative and postoperative observations
(PD and AL) was zero. In addition, Repeated measures
ANOVA was used to compare the means of PD
measured on three different sites of the distal aspect of
the mandibular second molar within the study
participants.

RESULTS

The study population consisted of eighty patients who
had mesioangularly impacted mandibular third molars.
Among these participants, eleven patients were lost to
follow-up after the surgery. They were excluded from the

analysis. The final cohort consisted of sixty-nine subjects
only. The age of the participants ranged from 18-32
years with mean age of 28.1 + 4.1 years. The impacted
third molars, classified as Class C1 as per the Pell and
Gregory classification, were extracted for the patients
during the study.?” The PD and AL were used as the
primary outcomes of the periodontal tissue on the distal
aspect of the second molar adjacent to the surgically
extracted molar. The PD and AL were obtained at
baseline and at three months after the surgery. The
comparison of the perioperative and three months
postoperative values was made in the study. The results
of the analysis are represented in table 3 and 4.

Comparison of the pre and post-operative mean PD and
standard deviation (SD) for distobuccal aspect (4.33 +
1.69 mm to 2.95 + 0.47), mid-distal (4.95 + 1.72 mm to
2.72 £ 0.75), distolingual (4.01 £ 0.12 mm to 2.89 + 0.58
mm) by Repeated measures ANOVA test resulted in a
statistically significant difference between them with p-
value < 0.001 at the 5% significance level.

The analysis of the data revealed that the mean PD for all
the three sites on the distal aspect of the mandibular third
molar, i.e., the distobuccal, mid distal and distolingual,
decreased from 4.43 + 0.17 mm to 2.85 + 0.23. The
difference between the preoperative and postoperative
PD measurements was found to be statistically
significant by paired sample t-test with p< 0.001 at the
significance level of 0.05.

Table 3: Probing Depth at Baseline and after three months follow-up.

Periodontal Outcomes

Mean SD
Distobuccal PD 4.33 1.69
Mid distal PD 4.95 1.72
Distolingual PD 4.01 0.12
Mean PD of three sites 4.43 0.03

Similarly, comparison of pre and post-operative mean
AL * SD showed a change from 2.81 £0.74 mm to 2.44
+ 0.89 mm and thus, a statistically significant difference

Preoperative = Preoperative Postoperative = Postoperative

Mean SD p-value
2.95 0.47 0.001
2.72 0.75 0.001
2.89 0.58 0.001
2.85 0.29 0.001

was found between them withp< 0.001 by paired
sample t-test.

Table 4: Attachment at Baseline and after three months follow-up.

Preoperative Preoperative Postoperative Postoperative

Periodontal Outcomes Mean SD Mean SD p-value
AL 2.81 0.74 mm 2.44 0.89 mm 0.001
Changes in AL after 3
Months of Surgery 0.37 mm
DISCUSSION the patient’s age, third molar angulation type and depth

The dentists and/or oral surgeons should evaluate the
clinical parameters, radiographic variables and patient’s
characteristics before surgical removal of impacted
mandibular third molars to avoid development of
periodontal defects and the postoperative morbidity. The
literature has identified three important factors that can
affect the periodontal health of the distal aspect of the
second molar following surgery. These factors include
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of impaction, and pre-surgical periodontal defects.**??!

Our study involved exploration of the periodontal health
in patients between the agesl8-32 years with
mesioangularly impacted third molars who underwent
third molar surgery. The results of our study showed
significant improvement in the periodontal outcome (PD
and AL) from the baseline to the final evaluation at 3
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months after the surgery. Although, the improvement in
the primary outcome of the periodontal tissues adjacent
to the second molar could have been overestimated due
to the good dental hygiene practiced by the patient after
the surgery. The effect of practicing good oral hygiene
has been reported elsewhere.*!

From our results, we found that there is a statistically
significant decrease in the PD on the distal aspect of the
mandibular second molar after the surgical exodontia of
an impacted mesioangular third molar (1.58 mm).
Moreover, the improvement in measurement of AL after
surgery was observed. Although not clinically impressive
(0.37 mm), it was statistically significant (p= 0.001).
Therefore, we can say that an improvement was observed
in the periodontal status of the cohort after the surgery.

Most of the similar studies have measured only one PD
site. Due to the possibility of causing iatrogenic injury
and/or presence of pre-operative and post-operative
defects on the distal aspect of the second molar, a study
conducted by Majid et al measured three different sites
of the distal aspect of the second molar.*! Our study
used a similar approach, however, our study had a
relatively large sample size (sixty-nine participants),
included both asymptomatic and symptomatic patients,
covered a broad age range (18-32 years) and also, the
follow-up period in our study was short (i.e., 3 months).
Despite that, the results of our study are similar to the
study conducted by Majid et al.

Our findings were also agreed with Petsos et al who
demonstrated improvements in the PD and AL along
with the improvement in the plaque and gingival indices
six months after the third molar extraction.”™ However,
the follow-up period in their study was 6 months, while
in our it was 3 months.?*!

Furthermore, a study conducted by Faria et al used
radiographic parameters such as the bone loss (BL) and
radiographic bone height (RBH) for evaluating the post-
operative periodontal status.”® The findings of their
study showed that the clinically and statistically
significant bone healing occurs at 12 months after the
surgery with the most notable changes seen within the
first 3-months of follow-up.?®! In spite of the fact that our
study did not assess the postoperative radiographic
improvement, their findings support the results of our
study.

On the contrary, a study conducted by Tabrizi et al
showed a significant increase of the PD on the distal
aspect of the second molar following surgical extraction
of a C1 class impacted mandibular third molar.?” The
results of our study differ from this study. They,
however, measured PD only on one site of the distal
aspect of the mandibular molar (i.e., the distobuccal) at
baseline and at six months after the surgery.?”’

In addition, Yee et al conducted a study in which they
evaluated the effects of surgical removal of the impacted
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third molar on periodontal pocket depth (PPD), clinical
attachment level (CAL) and alveolar bone height (ABH)
of the adjacent second molar. ¥ They assessed the
changes in AL and ADH based on both the clinical and
radiological examinations after three months of
surgery.”® Though they measured PPD on three different
sites of the distal aspect of the second molar unlike the
study conducted by Tabrizi et al®, the findings of their
study contradict our results.?® Their findings showed no
significant changes in the PPD, CAL and ABH on the
distal aspect of the adjacent second molar.®

In our study, patients with both asymptomatic and
symptomatic impacted third molars were recruited in the
study to increase the sample size of the study. However,
the symptomatic patients who were enrolled had an
otherwise overall good oral hygiene. Moreover, the PD
measurements were recorded on three different sites of
the distal aspect of the mandibular second molar in our
study. Most studies, however, have measured PD on one
site of distal aspect only. According to the results of our
study, the surgical removal of an impacted third molar
results in a decrease in the probing depth on the three
sites of the distal aspect of the adjacent second
mandibular molar and improves the attachment level of
the second molar on its distal aspect.

CONCLUSION

From our study, we concluded that the surgical
extraction of an impacted mandibular third molar
improves the primary periodontal tissue outcome on the
distal aspect of the adjacent second molar. It results in a
decreased probing depth and improves the attachment
level on the distal aspect of the adjacent second molar
three months postoperatively.
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