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Mandibular third molars are appeared to be the most common
congenitally impacted teeth the fact that may cause many
problems in different fields of dentistry. surgical removal of the
impacted tooth seems to be the only solution for these problems.
An important complication to address is the risk of developing
periodontal breakdown ( loss of attachment) and deep periodontal
pocket on the distal aspect of the adjacent mandibular second
molar after surgical removal of third molar. The aim of the present
study is to evaluate and compare the effect of 4 suturing
techniques: (Simple loop , Figure 8 suture, Anchor suture and
Closed anchor suture) on the periodontal health status on the distal
aspect of the adjacent mandibular second molar after surgical
removal of lower impacted third molar.Forty patients having fully
impacted mandibular third molars were enrolled in this study and
divided to 4 groups (Group A: Simple loop , Group B: Figure 8
suture, Group C: Anchor suture and Group D: Closed anchor
suture), each group consisted of 10 patients. Surgical extraction of
impacted third molars were carried out for them. Probing pocket
depth (PPD) and clinical attachment level (CAL) were recorded
preoperatively and 6 months after surgery. On 6 months after
surgery the mean values of PPD and CAL were significantly
increased on the distal surface of the adjacent mandibular second
molar in simple loop & figure 8 techniques. On the other hand, no
significant difference has been noticed between anchor & closed
anchor techniques in comparison with preoperative values. After
6-months, PPD and CAL values of were significantly higher in the
simple loop and figure 8 techniques compared to anchor and
closed anchor techniques. The present study concluded that closed
anchor suture & anchor suture techniques are preferable to close
the flaps in surgical removal of impacted mandibular third molars
to maintain a good health status on the distal side of the adjacent
mandibular second molar.

Introduction
Third molars are the most frequently
impacted teeth among the whole human
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dentition (1-3). In many studies, the
frequency of mandibular third molar (M3)
in the present study for simplification of
reading & writing) impaction has found to
be 20% to 30% of population ,with
females showing , M3 impaction
significantly more often than males (4) .In
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developing countries ,the occurrence of
the M3 impaction appears to be
significantly lower, with frequencies
ranging from 2% to 9%, the possible
explanation for this low impaction
frequency is proximal attrition of the
dentition (5,6). The etiology
of M3
impaction has focused on number of
factors , based on several long term
clinical studies , the main causes of M3
impaction appears to be related to
conditions as lack of space in the M3
region, M3 angulations, ectopic position,
obstruction of the eruption pathway and
late M3 mineralization / early physical
maturity (7-9) .The impaction of M3 causes
many problems
and a variety of
complications ,as root resorption of
adjacent tooth, pericoronitis and even
cystic & neoplastic changes and
tempromandibular joint disorders (10,11).
Commonly, in the distal side of
mandibular second molar (M2), the
probing pocket depth (PPD) or clinical
attachment level (CAL) either remain
unchanged or impaired after surgical
removal of impacted M3. For subjects
with
healthy
M2
periodontium
preoperatively, the indication for M3
removal needs to be evaluated carefully
as these subjects have an increased
probability for worsening of PPD and
attachment levels after surgical removal of
M3 (12). Another important complication to
address is the risk of the developing
periodontal defects of distal side of (M2)
after extraction of M3 as reported by many
studies (13-15) . Several studies have been
demonstrated the occurrence, frequency
and risk factors for increasing M2
periodontal pocket, loss of attachment and
bone resorption , these risk factors were
represented as the inclination of M3 , age
of the subject , large contact area , poor
oral hygiene (visible plaque distal to the
M2 and widened follicle of M3 after its
surgical removal (16-18). Many reports were
performed to overcome this problem, such
as the studies that investigated different
incisions and flap techniques used in
surgical removal of M3 and their effect in
reduction the postoperative discomfort and
to decrease or prevent the mentioned
periodontal problems on the distal aspect
of M2 (19,20) , however , studies have

revealed conflicting results. It is well
known that primary closure of the flap
avoids suture dehiscence and improves
wound healing (21). The simple loop suture
is a very widely used suturing technique
usually preferred by the surgeons
evaluating the effect of M3 removal on the
periodontal heath of the adjacent M2 (22,23).
The anchor suture is another suturing
technique to close the flap located in an
edentulous area mesial or distal to a tooth.
It is best used in mesial or distal wedge
procedure. This suture closes the facial
and lingual flaps and adapts them tightly
against the tooth(24). From this point of
view, it was hypothesized that anchor
suture might provide better periodontal
heath of the adjacent M2 after M3
removal. According to our knowledge,
very limited trials (may be only one study)
in which Burcu et al (2009) had assessed
the effect of two suturing techniques
(simple loop and anchor) in relation to
periodontal heath of the adjacent M2 after
M3 removal. This study suggested and
recommended performing more studies to
confirm the reported findings and called
also for testing more suturing techniques.
Based on these recommendations, the
present study was conducted to compare
the efficacy of 4 different suturing
techniques (Simple loop, Figure 8, Anchor
and Closed anchor suturing techniques )
for better periodontal health status of the
distal aspect of second molar after surgical
removal of the adjacent third molar, and it
is considered as the first study that
evaluated the efficacy of 4 techniques of
suturing. These 4 suturing techniques are
well mentioned and described in the text
book of periodontology 10th edition
(Carranza's
clinical
periodontology)
Neoman et al 2006 (24).

Materials and Methods
Population sample included in this
research were randomly selected from
patients attended the teaching dental
hospital of the college of dentistry/
Almustansyria university seeking dental
treatment. Forty patients (20 females &
20 males). The age of these patients
ranged from 17-22 years. The patients
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who included in the study must have the
following criteria: (Totally bone impacted
mandibular
third
molar
requiring
ostectomy and odontomy, non smoker
patients, no history of systemic diseases,
and the reason for surgical removal of
impacted M3 for all the study patients was
for prophylactic or orthodontic demands).
Panoramic radiographs were taken for
assessment of bony coverage and
angulation of M3 with its relationship with
adjacent M2. The 40 cases that included
in the study were approximately identical
( in bony coverage and angulation of M3).
The M3 teeth were impacted horizontally
with their crowns faced the distal side of
the M2 with similar bone coverage
thickness on the impacted M3. The
patients were divided to 4 groups, each
one consisted of 10 patients with equal
gender distribution. After surgical removal
of impacted M3, patients in each group
have been sutured by one of the proposed
four suturing techniques. Those groups
were represented as following:
(Group A: Simple loop , Group B:
Figure 8 suture, Group C: Anchor
suture and Group D: Closed anchor
suture).
Illustrations of theses suturing techniques
are shown in figures (1–4).The periodontal
parameters of the participant including
measurement of probing pocket depth
(PPD) and clinical attachment level (CAL)
were recorded once preoperatively and
another time six months after surgery.
These examinations were carried out by
the researchers themselves after being pass
calibration test successfully. These
examinations were conducted on dental
chair using plane dental mirrors and color
coded WHO periodontal probes.

horizontal incision starting near the
mesiobuccal edge of the second molar and
extending to its distal surface. A relieving
incision was made in the mesial region
without cutting the interdental papilla. The
horizontal incision was terminated at
mandibular second molar. Minimum
ostectomy and tooth sectioning were
preformed with a rotary instrument under
constant irrigation with sterile saline. After
removal of the tooth , the extraction socket
was cleansed carefully, including removal
of follicular remnants. Then, the opened
flap was closed by one of the 4 types of
the study suturing techniques. No
subgingival scaling or root planing on
distal surface of the second molar was
attempted after extraction. All patients
received postoperative instruction (ice
packs for 6 hours after surgery, alternating
30 min of application with 30 min pause,
soft warm diet for the first 24 hours,
normal oral hygiene from the day after
surgery,
mouthwash
with
0.2%
chlorhexidine twice daily). Patients were
given antibiotics (amoxicillin 750 mg per
day 5 days ) and analgesic drugs
(flurbiprofen 200 mg per day for 3 days ).
The length of the operation was
also noted.
Statistical analysis
Mean values , standard deviations and
standard error mean for both study
parameters
were
calculated
and
represented . Student-t test were used to
determine the level of significance of
difference recorded between different
study groups.

Results
Forty patients completed the postoperative
follow-up
without
any
significant
complication. A total of 40 mandibular
impacted molar were surgically removed.
The mean age of the patients was 19.3
(SD=2.56) years. The mean surgical time
was19.34 (SD=4.12) minutes. The time
range was (14-23) minutes and was similar
for the 4 suturing techniques of the study.
Table 1 shows the Mean values , standard
deviation and standard error and level of
significance for PPD and CAL before

Surgical procedure:
All operations were done under local
anesthesia by the same oral surgeon in the
same operating room and under similar
conditions. Local anesthesia was achieved
by an inferior alveolar nerve block,
together with infiltration of the mucosa of
the buccal nerve
with (Septodont)
lidocain
hydrochloride
2%
and
adrenaline 1:80 000
A full thickness incision was made to
prepare the flap. It consisted of a
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surgery and six months later for the 4
suturing techniques. The PPD and CAL
before surgery were similar in all suturing
techniques with no statistical difference.
On 6 months after surgery the mean values
of PPD and CAL were significantly
increased in simple loop and figure 8
techniques
in
comparison
with
preoperative values. On the other hand, no
significant difference has been noticed in
anchor and closed anchor techniques
preoperatively
and
postoperatively.
Intergroup comparisons ( table 2 & 3)
demonstrated that after 6-months, PPD
and CAL values of the distal surface of
M2 were significantly higher in the simple
loop and figure 8 techniques compared to
anchor and closed anchor techniques.

suturing techniques (simple loop &
anchor) in third molar removal surgery
and this study showed that the anchor
suture technique gave better results of
reducing the amount of PPD and CAL of
the distal surface of M2 after surgical
removal of fully impacted M3 and this
study recommended performing necessary
furthermore comprehensive studies about
this subject (26) .Stephens et al.(27) reported
an improvement in PPD after 3 months
without documentation of the 6-months
results. On the other hand , in a recent
clinical study , the measurements of PPD
,CAL, and BL (bone level) were found to
be greater at 6 months after procedure
compared to 3 months , suggesting that the
periodontal health of second molars tends
to deteriorate with time ,therefore ,it is
important to perform clinical examination
at 6 months to enable sufficient time for
post-extraction hard and soft tissue healing
to have occurred. Karaca et al (28) and
Woolf et al (29) reported the effect of flap
design in terms of periodontal status of the
preceding second molar after lower third
molar surgery. Moreover , some authors
believe that patient's age might have also
effects on the second molar periodontal
status. Several publications showed an
enhanced regrowth of the alveolar bone
crest in young patients when the
development of the removed third molar
was not yet complete. likewise, in another
clinical studies patients age was reported
to be an important factor for periodontal
complications after extraction of impacted
third molar , with younger patients healing
better than older patients (18). Kugelberg et
al, (30) found that deeper periodontal pocket
depth after third molar surgery is 3 times
more frequent in people who are >25 years
old. Also, it has been suggested that
generalized
inflammation
due
to
periodontal disease can complicate the
postoperative periodontal healing of the
second
molar
after
third
molar
(31) .
extraction On the other hand, it is also
important to discuss clinically significant
differences as well as statistical ones.
although the 6 months PPD and CAL
values were found to be statistically higher
in the simple suture group, the actual
measured differences, suggesting that the
effects of the 4 suturing techniques on the

Discussion
Several conflicting findings have been
published in previous literature regarding
the effects of impacted third molar
extraction on the periodontal health of the
adjacent second molar; some authors have
shown improvement of periodontal health
distal to the adjacent second molar, whilst
others have demonstrated loss of
attachment increased PPD and reduction
of alveolar bone height (1,2,25).
The periodontal problems in the second
molars are still considered as important
complications after the extraction of the
impacted third molars; therefore the
optimal surgical approach to prevent these
defects is still under investigation. The
present study is considered as one of the
clinical trials that carried out to prevent
the anticipated periodontal problems in
M2 as a result of surgical removal of fully
impacted M3. The unique feature of our
study is the comparison for the first time
the efficacy of 4 suturing techniques in
maintaining the periodontal health of the
mandibular second molar after removal of
the adjacent impacted third molar in
younger patients.
In statistical
comparisons of the present study ,closed
anchor suture & anchor techniques
provided a better spontaneous periodontal
healing of the second molar without any
periodontal treatment. There is only one
study documented the effect of those 2
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periodontal health of the second molar
after third molar removal might not be
accepted as clinically significantly
different. Although, we can conclude that
the closed anchor and anchor suture

techniques might be used as an alternative
technique to maintain the healthy
periodontium and prevent the periodontal
problems after the extraction of the
impacted third molars.

Fig.(1):- Anchor suturing technique.

Fig.(3):- Simple loop suturing technique.

Fig.(2):- Closed anchor suturing technique.

Fig.(4):- Figure 8 suturing technique.

( Schematic illustrations from Carranza's clinical periodontology text book 2006)
Table (1):- Means , std. deviation, std. error and level of significance for PPD and CAL before
surgery and 6 months later.
PPD (mm)

Preoperative *

Technique (group)
Closed anchor suture (D)

Postoperative

Sig.

Means & SD

S.Error

Means & SD

S.Error

2.78 + 0.4

0.0634

3.0 + 0.73

0.0355

NS

Anchor suture

(C)

2.91 + 0.63

0.0459

3.27 + 0.68

0.0398

NS

Simple loop suture

(A)

2.69 + 0.67

0.0336

4.10 + 0.65

0.0632

S

Figure 8 suture

(B)

2.75 + 0.49

0.0363

3.97 + 0.59

0.0311

S

CAL (mm)

Preoperative *

Postoperative

Sig.

Closed anchor suture (D)

4.65 + 0.73

0.0923

4.97 + 0.46

0.0897

NS

Anchor suture

(C)

4.47 + 0.55

0.0769

4.58 + 0.64

0.0763

NS

Simple loop suture

(A)

4.57 + 0.62

0.0590

5.81 + 0.78

0.0671

S

Figure 8 suture

(B)

4.70 + 0.39

0.0755

5.77 + 0.65

0.0776

S

* no significant difference among all groups in preoperative comparison.
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Table (2):- The comparison of mean PPD among the 4 groups at 6 months after surgery.
Technique (groups)
D/C
D/A
D/B
C/A
C/B
B/A

Mean values
3.0 / 3.27
3.0 / 4.10
3.0 / 3.97
3.27 / 4.10
3.27 / 3.97
3.97 / 4.10

T. values
1.5
6.2
5.7
4.8
4.3
0.8

P. values
0.14
0.011
0.022
0.004
4 x 10-5
0.4

Sig.
NS
S
S
S
S
NS

Table (3):- The comparison of mean CAL among the 4 groups at 6 months after surgery.
Groups
D/C
D/A
D/B
C/A
C/B
B/A

Mean values
4.97 / 4.58
4.97 / 5.81
4.97 / 5.77
4.58 / 5.81
4.58 / 5.77
5.77 / 5.81

T. values
1.6
2.6
10.1
3.4
7.2
1.7

P. values
0.14
0.009
0.003
0.001
0.01
0.09

Sig.
NS
S
S
S
S
NS
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