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Abstract:

Background : Lower third molar extraction is usually associated with multiple stigmae that deters the patients in most cases to postpone or not seek appropriate
surgical care. It is also one of the most feared procedure amongst dentists and dental students. However, evidence has been reported suggesting that the choice of
suturing technique can have a profound effect on post-operation complications and thereby can improve the overall outlook and comfort of the patient. In the past,
multiple techniques like Mattress, Continuous etc have been compared with tissue glues, staples however, a comparative clinical study amongst the simplest and most
commonly used suturing techniques have notbeenreported.

Material and Methods : Sixty patients with impacted mandibular third molars fulfilled the inclusion criteria and were randomly divided into three groups of 20
each. All patients underwent third molar extraction and sutures were placed using different techniques — Simple Interrupted (Group A), Continuous (Group B) and
Figure of eight (Group C). Patients were evaluated pre-operatively as well post-operatively (at different time points) for five parameters - Pain, Swelling, Trismus,
Periodontal health of second molar and Wound infection. Kruskal-Wallis (non-parametric ANOVA) with post-hoc and effect size was used for statistical analysis with P<
0.05as statistically significant.

Results : Statistically significant differences were obtained in terms of pain and trismus between Groups A and C post-operatively (P < 0.05). There were also
significant differences in pain between Groups B and C post-surgery (P < 0.05). No significant differences were found between groups for swelling, periodontal health of
second molarand wound infection.

Conclusions : Figure of eight suturing presents with better patient outiook and is associated with lower pain, swelling and trismus. Continuous and simple
interrupted suturing can be preferred as second-in-line techniques. Final choice of technique shall be made based on wound anatomy, patient history and surgeon's

expertise.
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Removal of impacted mandibular third molars (or wisdom teeth),
generally considered as a minor surgical procedure, represents one
of the most common surgical procedures in oral surgery [1-3]. The
term “impaction”, since its inception in early 1954 by Mead [4] has
undergone many revisions [5-6] but a commonly accepted
interpretation accounts impaction as the failure of teeth to reach
normal occlusal and functional position following completion of
chronological age and two-thirds root formation [3]. Multiple local
factors contributing to third molar impaction have been described
including crowding, ectopic position of the tooth germ,
supernumerary teeth, and soft tissue or bony lesions [7]. Further,
since the wisdom teeth are last to erupt, usually erupting between 17
and 21 years of age [8-9], their chances of being impacted are also
relatively high [5].

Since the impacted mandibular third molars don't reach its normal
functioning position, it is considered as pathology and requires
treatment [7,10]. If not removed, the wisdom teeth can cause pain,
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swelling, and infection, and may destroy adjacent teeth and bone
[11]. The surgical removal of diseased and/or symptomatic wisdom
teeth alleviates pain and discomfort along with improving oral health
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and function [11]. However, as with any other surgical procedure,
the extraction procedure is also associated with varying degree of
difficulty and inherent risks of complications [12]. Pain, swelling
and trismus represent the most common post-operative tissue
mediated sequelae to third molar surgery [3]. These sequelae are
directly related to the difficulty factor associated with impacted
teeth, age of patient, duration of surgery, expertise of the surgeon and
the operative trauma [3].

An important aspect for the success of surgical procedure is the
proper closure and stabilization of the wound margins in their
desired position [13] for proper wound healing to occur. Disturbed
wound healing can have various clinical manifestations like
excessive bleeding, formation of granuloma, fistula, ulcers, wound
dehiscence, chronic infections, fibrosis, trismus etc. [14-17] Hence,
for proper wound management after extraction of impacted lower
third molars, primary and secondary closure techniques are
commonly used [2]. A wound heals by primary or first intention
when socket is covered and sealed hermetically by the mucosal flap
and by secondary or second intention when socket remains in
communication with the oral cavity [18]. There exists no particular
consensus as to which type of healing is better than the other.
Primary wound closure is advocated and preferred by authors like
Howe, Archer, Giralnick, Krugar etc [19-24]. Although recent
studies advocate secondary wound closure to be associated with less
post-operative pain and swelling [25-27], the healing process is
slower due to delayed epithelial closure and has a higher rate of
granulation tissue formation [28-30].

Different suturing techniques for primary closure of wound have
been described in literature and used in the clinical practice.
However, a comparative analysis has not been reported comparing
the suturing techniques after surgical removal of mandibular third
molars. Previously, studies were undertaken comparing suture vs
suture-less wound closure [31-32], different types of flaps [33-34],
different suture knot techniques [35], or comparing sutures with
other adhesives like tissue glue [36-37] etc. In the present study, we
have hence, compared Simple Interrupted, Continuous and Figure of
Eight suturing techniques in terms of pain, swelling, trismus,
periodontal health of second molar, and wound infection after lower
third molar surgical removal. Further, in the study we have described
and provided effect size for each statistical test performed for clinical
interpretation of the results whilst paving way for meta-analysis
studies. Effect size reporting is also helpful for sample size
estimations in future studies.

Material and Methods:

Study Design

The study represents a randomized clinical study which was
conducted at the Department of Oral and Maxillofacial Surgery,
Maharaja Ganga Singh Dental College and Research Centre, Sri
Ganganagar, Rajasthan, India from August 2018 to March 2019.
Approval for the study design and methodology was granted by the

Institution's Ethical and Scientific Committee. The study complied
with the Helsinki Declaration of 1975, as revised in 2008. Patients
were briefed about the objectives, terms, and scope of the study.
Written as well as oral informed consent were obtained from each
patient in the language of their understanding (English, Hindi,
Punjabi). The patients were given the option to withdraw from the
study at any point without giving any previous declaration or reasons
for the same. The data for such patients was removed from the study
and destroyed in accordance with the protocol.

Screening of the Patients:

History and intra-oral clinical examination were carried out for all
the patients who reported in the department during the study period
for surgical intervention of mandibular third molar to determine their
eligibility in the study. Standard procedure of visualization of intra-
oral periapical radiographs (IOPA) and orthopantomogram (in
patients where it was necessary) of the impacted third molar was
done for every participant. Routine hematological investigations
were also conducted. In total, 73 patients reported in the study period
in the department who fulfilled the inclusion criteria as described
ahead. Out of 73 patients, 60 patients completed the study. The major
reasons cited for non-participation included prior family
commitments, inability to afford travel expenses to-from the
institute and/or distance from the patient's residence to the institute.

Inclusion Criteria

e AllPatients above 18 years of age.

o All Patients who met ASA PS 1 (American Society of
Anesthesiologists Physical Status classification system)
grading level [38].

e All Patients who met WHARFE's Assessment Index as easy
and/or moderate.

*  All Patients with good oral hygiene and non-smokers with no to
minimum alcohol intake.

Exclusion Criteria

e Patients who didn't meet the inclusion criteria for ASA PS
grading levels 2-6 [38].

*  Patients who met WHARFE's Assessment Index as difficult.

*  Pregnantand/or lactating women patients.

e Patients with a history of allergy to drugs or anesthetic agents in
the surgical protocol.

e Immuno-compromised patients or patients with systemic or
bleeding disorders.

e Radiographs showing pathology like cysts, tumors etc.

Grouping of Patients

All 60 patients were assigned into three equal groups of 20 patients
each using the envelope method (as shown in Figure 1). Labeled,
folded sheets of papers were labelled from 1-60 and placed in an
opaque envelope. The patients were then asked to pull out one single
sheet of paper. If the patient picked a number from 1-20, the patient
was assigned to Group A; number from 21-40 were assigned to
Group B and 41-60 to Group C. The patients were instructed not to
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share the number with the operating surgeon. A single surgeon
performed all mandibular third molar extractions and re-
approximated the flap with different suturing techniques. The
surgeon was also kept blind to suturing technique for the patient until
the time for wound closure to eliminate any bias that may have been
introduced in the methodology. The groups were as follow: -

. Group A — Primary closure with Simple Interrupted
sutures;

. Group B —Primary closure with Continuous sutures;

. Group C —Primary closure with Figure of Eight sutures.

Figure 1. CONSORT flow diagram for the present study.

Patients were educated on each of the following parameters and on
how to complete the subjective measurements. Each of the
participant was evaluated by the same surgeon pre-, intra-, and post-
operatively to maintain one to one communication and avoid
confusions. The following parameters were analyzed in the study :-

1) Operation Time: Operation time was defined as the time from
administration of local anaesthesia to placement of sutures for each
patient. It was measured using a mobile stop watch. The time was
measured in minutes.

2) Pain: Degree of pain as felt by an individual was assessed and
recorded using the Visual Analogue Scale (VAS). The pain scale
used was 10 cm long, with number 0 symbolizing no pain and
number 10 symbolizing unbearable worst possible pain. The
measurements were recorded pre-operatively, 2 hours and 4 hours
post-operatively. Measurements were then taken on 1st, 2nd, and 7th
day post-operatively.

3) Facial Swelling: Swelling was measured in terms of facial width
(in mm) vertically from lateral outer Canthus to the Gonion/angle of
mandible. Horizontally, it was measured from Tragus to Gnathion.
Finally, an oblique measurement from Tragus to oral lateral
commissure using a flexible measuring tape. The mean of the three

measurements for a side was considered as the baseline for that side
of the face. The difference between postoperative and preoperative
baseline measurements was taken as the amount of facial swelling
for the respective postoperative day. The measurements were
recorded pre-operatively and on 1st, 2nd, 3rd, and 7th day post-
operatively.

4) Mouth Opening (Trismus): Trismus was evaluated as the
maximum distance between mesial incisal edges of upper and lower
central incisors in the midline with the help of Vernier caliper in
millimeters (mm). In case of missing incisors, the edentulous ridge
was measured with the frenum of lip as a guide for centrality. The
measurements were recorded pre-operatively and on 1st, 2nd, and
7th day post-operatively.

5) Periodontal Health of the second molar: The probing depth of the
subject tooth indicated the periodontal health of the second molar. It
was measured on the distobuccal surface of second molar as the
distance from the free gingival margin to the bottom of the gingival
pocket. It was measured using a Williams periodontal probe marked
with millimeter markings. The measurements were recorded pre-
operatively and in 4th, 8th and 12th week post-operatively.

6) Wound Infection: Infection at the site of wound was checked and
confirmed if there was a purulent inflammation and discharge from
the wound or if patient presented with fever, lymphadenopathy or
persistent swelling or any other infection related signs and symptoms
(bad breath, swollen gums etc.) that could not be explained by
surgical trauma [39]. The wound was checked pre-operatively as
well as on all subsequent visits/follow-ups. The wound infection was
assessed as a dichotomous measure (absent/present).

Under complete sterile and aseptic conditions, mandibular third
molar was removed by the standard surgical procedure. The surgery
was performed by the same surgeon on every patient to avoid
variability. Patients were given 0.12% chlorhexidine solution prior
to the surgery. Inferior Alveolar Nerve block along with Long
Buccal nerve block was given. Lingual nerves were also
anesthetized with the help of 2% lidocaine hydrochloride with
epinephrine (1:80,000). Ward's triangular flap incision was given,
and osteotomy was performed using buccal guttering technique
under copious irrigation using 0.9% normal saline solution. Straight
fissure bur was used if sectioning of tooth was necessary. Once the
extraction was complete, socket curettage was done using double
ended bone curette, and sharp ends of bone were smoothened using
double ended bone file. Finally, the socket was irrigated again with
0.9% normal saline.

After the completion of surgical procedure, the flap was re-
approximated using a sterile, disposable non-resorbable 3-0 black
braided silk surgical suture (TRUSILK, Sutures India, A division of
Healthium Medtech Pvt Ltd, Bangalore, India). In Group A primary
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closure was done with simple interrupted sutures. Group B had

undergone primary closure with continuous sutures and Group C had
primary closure with figure of eight sutures (Figure 2).

Figure 2. Primary wound closure after surgical extraction of
mandibular third molar using different suturing techniques; (A)
Simple Interrupted suturing in lower right quadrant, (B) Continuous
suturing in the lower left quadrant and (C) Figure of Eight suturing in
the lower right quadrant.

All the patients were given standard post-operative instructions
including adhering to a soft diet, avoiding consumption of alcohol or
spicy food, and trying not to use the operated side for mastication for
the immediate 24 hours post-surgery. To maintain oral hygiene,
0.12% chlorhexidine di-gluconate mouth-rinse (ICPA Health
Products Ltd, Mumbai, India) was also recommended. Brushing was
advised from the next day of surgery with extra care to be taken to
avoid brushing over the stitches. Warm saline mouth rinses were
advised following 24 hours of the surgery. Identical medication was
given to each patient which included antibiotic - Caps. Amoxicillin
(GlaxoSmithKline, UK) 500mg three times a day (8 hourly) for 5
days and Tab. Combiflam (Sanofi, India), a combination of
Ibuprofen (400mg) and Paracetamol (325mg) three times a day for 5
days. Patients were instructed to return after the stipulated time to
record postoperative measurements. Sutures were removed on the
7th day postoperatively.

G*Power v3.1.9.6 (for Windows 10) was used to calculate the
sample size (N) needed for the present study. The software was used
to determine the sample size for using F tests (ANOVA) because of
three groups (Group A,B and C) envisaged in the study. The software
suggested 48 participants were sufficient for the study (with 85%
power [B], alpha level [a] = 0.05 for a moderate to large effect size).
However, we decided to include 60 patients in the study to
accommodate for any potential dropouts, missed follow-ups etc. The
data was recorded and stored in the form of Spreadsheets using MS
Excel (Microsoft Office 365). Statistical Analysis were done using
IBM SPSS for Windows (IBM Corp. Released 2017. Version 25,
Armonk, NY, USA) and R v4.0.2. Critical P value () for all tests
was kept at 0.05. It was also used in calculation of Bonferroni
correction to account for inflated Type I errors. A non-normal
distribution was found (Shapiro Wilk test P < 0.05) for all parameters
assessed.

Hence, non-parametric Kruskal-Wallis test with Mann-Whitney U
test as post-hoc and Vargha and Delaney's A (A12) for effect size
estimation were used.

As explained by Coe R., effect size represents the size of difference
between groups and may therefore be said to be a true measure of the
significance of difference [40]. Statistical significance (given as P
value) on the other hand, is the likelihood that the difference between
the groups could be just an accident of sampling. Simply put,
statistically significant differences just address the question of
whether to accept or reject the null hypothesis but doesn't reflect the
magnitude of difference [41]. From a clinical prospective, statistical
significance is usually of limited value because firstly, the P value
cut-off is usually considered arbitrarily and secondly, sample size
and measurement variability can affect statistical results [42].
Therefore, P values should be considered along with effect size,
sample size and study design before application to patient care [43].
The interpretation of the different effect sizes used in the present
study is shownin Table 1.

Table 1. Interpretation ranges of different effect sizes used in the

present study
Effect size o Cramer’s V ¢ Vargha and
(omega squared) (epsilon squared) | Delaney A (f\u)

Negligible 0.00-0.01 0.00-0.10 0.00-0.01 0.44-0.56

Small 0.01-0.59 0.10-0.20 0.01-0.04 0.56-0.64 or
0.34-0.44

Medium/Moderate | 0.59 —0.138 0.20-0.40 0.04-0.16 0.64—0.71 or
0.29-0.34

Relatively strong 0.40 - 0.60 0.16-0.36

Large/Strong =0.138 0.60-0.80 0.36-0.64 =0.71or=0.29

Very Strong 0.80 - 1.00 0.64 - 1.00

All 60 patients who fulfilled the inclusion criteria, consented, and
completed the study. The patients were randomly divided in three
equal groups comprising 20 patients each. Table 2 summarizes the
patient demographics and clinical characteristics. No significant
differences in distribution of patients based on age were observed. A
moderate association between gender of patients and groups (V =
0.296) was noted, most likely due to random distribution, however, it
was not statistically significant (P = 0.072). Distribution of patients
based on side of impacted wisdom tooth was also found to be non-
significant with a weak association (Table 2).
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Table 2. Demographic Profile and Clinical Characteristics of

Patients
Characteristic | Group A | Group B Group C P value Effect Size
Age (in years)
Mean 29.70 29.50 32.25
S.D 731 7.08 6.63
0.391 -0.001*
Minimum 18 20 18
Maximum 45 45 48
Gender, n (%)
Male 15 (75%) 10 (50%) 8 (40%)
0.072 0.296**
Female 5(25%) 10 (50%) 12 (60%)
Side of Impacted Wisdom Tooth, n (%)
Right 9 (45%) 13 (65%) 10 (50%)
0.419 0.170%*
Left 11 (55%) 7 (35%) 10 (50%)

* Effect size calculated for one-way ANOVA using w2 (negative
effect size should be rounded to 0.00 for interpretation indicating no
relationship)

** Effect size calculated for chi-squared test (degrees of freedom =
2) using Cramer's V (V > 0.20 indicates a moderate association and V
>(.101indicates weak association)

S.D —Standard Deviation

P value less than 0.05 is statistically significant.

To keep operation time bias-free, the surgeon was not informed
about the type of suture that was selected for the particular patient.
The operation time so measured in all the three groups hence also
reflected the same. The mean operation time in all groups ranged
between 30 mins to 60 mins depending upon the position of the lower
third molar in relation to the position of the second molar and patient
compliance. No statistically significant difference between the
groups was found (P> 0.05).

As seen in Table 3, no significant differences amongst groups in
terms of pre-operative pain was found (P = 0.276). There were
moderately strong significant differences in pain experienced by
patients in different groups 2 hours after the surgery (P = 0.000; €2 =
0.271).

Post-hoc test with Bonferroni correction revealed significant
differences between Groups B and C and Group A and C. There
exists an 82.5% (AIZ = 0.825) chance for patients with continuous
sutures (Group B) and 77% (A12 = 0.773) chance for patients with
simple interrupted sutures (Group A), that a randomly selected
patient from these groups would experience significantly more pain
than a randomly selected patient with figure of eight sutures (P =
0.000 and 0.002 respectively).

Table 3. Inter-Group (Between Groups) Variations in Pain VAS
Scores

Characteristic | Overall [ AvsB Bvs C [ AvsC ]
Pre-operative
Mean + S.D [ 1152066 | A=1.00=0.65 B=1.15£067 | C =130%0.66
P value | 0.276 [ 0.322 0.598 [ 0.094
Effect Size { | 0.044 [ 0.423 0.458 [ 0.375
2 hours Post-operatively
Mean £ S.D 3955103 | A=425+085 | B-445:060 | C =3.15=1.09
P value 0.000% | 0.393 | 0.000%% | 0.002**
Effect Size { 0.271 | 0.428 | 0.825 | 0.773
4 hours Post-operatively
Mean + S.D 460129 | A=545+060 | B=4.15=150 | C =420+1.19
P value | 0.001% [ 0001+ | 0.911 [ 0.000**
Effect Size { | 0.258 | 0.789 | 0.490 [ 0.814
1st day Post-operatively
Mean + S.D 443+1.13 | A=495+146 | B=460=105 | C =3.75+0385
P value 0.003%% | 0.411 | 0.011** | 0.001**
Effect Size 1 0.199 | 0.572 | 0.724 | 0.786
2nd day Post-operatively
Mean + S.D 328+ 1.19 | A=3.65+059 | B=3.70+145 | C=2.50+0.99
P value | 0.001* [ 0.764 | 0.000%* [ 0.006**
Effect Size { | 0.255 | 0.526 [ 0.853 [ 0.745
7th day Post-operatively
Mean + S.D 043+059 | A=040:050 | B=0.60%0.75 | C=030+047
P value 0.445 | 0.497 | 0217 | 0.513
Effect Size 1 0.027 | 0.445 | 0.598 | 0.550

T Effect size calculated for Kruskal-Wallis test using epsilon squared
€2 while for the post-hoc tests (Mann-Whitney U), effect size was
calculated using Vargha and Delaney's A (A12)

*The P value is significantat P <0.05

** The P value is significant for Bonferroni adjusted a = 0.016
(0.05/3)

A =Group A (Simple Interrupted); B = Group B (Continuous) and C
=Group C (Figure of eight).

Similarly, 4 hours after surgical extraction of lower third molar, there
were moderately strong significant differences amongst the groups
(P = 0.001; €2 = 0.258). There was significantly more pain
experienced in patients in Group A as compared with Group B or C
(P =0.001 and 0.000 respectively). Further, there was 79% chance
and 81% chance that a randomly selected patient in Group A had
experienced significantly more pain when compared with a
randomly selected patient in Group B and C, respectively (Table 3).
On and after Ist day post-operatively, a decrease in overall pain
experienced by the patients was observed (Figure 3). On both 1stand
2nd day post-operatively, there were significant differences in pain
scores amongst the groups (P =0.003 and 0.001 respectively). On 7th
day post-operatively, there were no significant differences reported
amongst the groups (P =0.445).

Figure 3. Figure showing distribution and relation of the pain scores
(VAS) for (a) Group A; (b) Group B and (¢) Group C. VAS scores are
represented on y axis while time of measurement at x axis; T1 — Pre-
operative; T2 — 2 hours post-operatively, T3 — 4 hours post-
operatively; T4 — 1st day post-operatively; T5 — 2nd day post-
operatively and T6 — 7th day post-operatively
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No significant differences in facial swelling were observed amongst
groups (Table 4 and Figure 4). As expected under normal conditions,
there was observed an increase in facial swelling till 1st day post-
operatively followed by reduction till 3rd day post-operatively and
finally getting to pre-operative levels by the end of week (7th day
post-operatively).

Table 4. Inter-Group (Between Groups) Variations in Facial
Swelling (in mm)

Characteristic All Groups AvsB BvsC AvsC
Pre-operative

Mean = S.D 119.00£9.28 | A=11887%5.71 | B=119.81=10.99 | C= 11832 = 10.62
P value 0.700 0.560 0515 0.524

Effect Size T 0.012 0.446 0.440 0.558

Ist day Post-operatively

Mean + S.D 126.05 + 8.71 A=126.03£6.01 [ B=12555+10.32 | C=12537+9.51
P value 0.756 0.914 0.756 0.372
Effect Size 0.009 0.510 0.472 0.582

2nd day Post-operatively

Mean = S.D 124.30 £ 8.72 A=12505+6.09 | B=12442+1040 | C=123.43+9.43
P value 0.614 0.807 0.394 0.409
Effect Size 0.017 0.477 0.579 0.576

3rd day Post-operatively

Mean + S.D 121.80+£9.42 | A=122.15+7.35 | B=122.98+10.42 | C=120.30 + 10.43
P value 0.504 0.440 0.285 0.570
Effect Size 0.023 0.447 0.599 0.571

7th day Post-operatively

Mean = S.D 119.45 £ 8.55 A=119.70+5.44 [ B=120.20+10.06 | C=118.45+9.71
P value 0.475 0.569 0.337 0.291
Effect Size 0.025 0.593 0.585 0.453

T Effect size calculated for Kruskal-Wallis test using epsilon squared
€2 while for the post-hoc tests (Mann-Whitney U), effect size was
calculated using Vargha and Delaney's A (A12)

*The P value is significantat P <0.05

** The P value is significant for Bonferroni adjusted a = 0.016
(0.05/3)

A =Group A (Simple Interrupted); B = Group B (Continuous) and C
= Group C (Figure of eight).

Although negligible effect size was obtained in most of the intra-
group comparisons, there were some instances when small effect
size was also observed. On 1st, 2nd, and 3rd day post-operatively a
small effect was noted in Groups A and C where there was about 57%
chance that a patient in Group A experienced more swelling than
patient in Group C however, it was found to be non-significant (P >
0.05). Similarly, on 2nd, 3rd, and 7th day post-operatively there was
a non-significant small effect noted with about 58% chance that a

patient in Group B experienced more swelling than patient in Group

Graup A Graup B Gragp € Graph G C Group B SeupC

Figure 4. Figure showing distribution of measured facial swelling (in
mm) for all groups. Facial swelling (in mm) is represented on y axis
while groups on x axis; A = Group A (Simple Interrupted); B =
Group B (Continuous) and C = Group C (Figure of eight). (a) Pre-
operative; (b) 1st day post-operatively; (c) 2nd day post-operatively
(d) 3rd day post-operatively and (e) 7th day post-operatively. Red
dashed line represents the overall mean for facial swelling at

respective time of measurement (a-e) for all groups combined.

Similar to other assessed parameters, no pre-operative differences
were noted amongst the groups (Table 5 and Figure 5). On 1st and
2nd day post-operatively, there were moderate significant
differences noted amongst the groups (Table 5).

Table 5. Inter-Group (Between Groups) Variations in

Trismus/Mouth Opening (in mm)
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Characteristic ‘ All Groups

Avs B

Bvs C

AvsC

Pre-operative

Mean + S.D 40.35+7.27 A=42.05+749 B=39.75+6.17 C=40.60 +7.35
P value 0.493 0.238 0.569 0.533
Effect Size f 0.024 0.608 0.447 0.557

1st day Post-operatively

Mean = S.D 30.16 + 6.86 A=26.95+599 B=3123+7.18 C=3233+6.46
P value 0.011%* 0.032 0.673 0.003**
Effect Size 0.154 0.303 0.461 0.226

2nd day Post-operatively

Mean = S.D 33.26+6.33 A=30.70+5.98 B=3325+6.54 C=35.85+6.05
P value 0.008* 0.208 0.068 0.002%*
Effect Size 0.162 0.384 0.331 0.219

7th day Post-operatively

Mean = S.D 38.20+6.43 A=3890+7.13 B =38.00+6.34 C=37.85+6.12
P value 0.889 0.694 0.903 0.664
Effect Size 0.004 0.536 0.478 0.533

T Effect size calculated for Kruskal-Wallis test using epsilon squared
€2 while for the post-hoc tests (Mann-Whitney U), effect size was
calculated using Vargha and Delaney's A (A12)

*The P value is significantat P <0.05

** The P value is significant for Bonferroni adjusted a = 0.016
(0.05/3)

A =Group A (Simple Interrupted); B = Group B (Continuous) and C
= Group C (Figure of eight).

On both these days, there was a chance of about 77% that the mouth
opening was significantly more in randomly selected patient with
figure of eight sutures (Group C) than a randomly selected patient
with simple interrupted sutures (P = 0.003 and 0.002 respectively).
There were negligible (and non-significant) differences in mouth
opening between patients of Group B and C on Ist day post-
operatively while moderate differences were found on 2nd day post-
operatively which remained non-significant. Between Group A and
B, there were no significant differences on both these days and a
medium and small effect size was noted for 1st and 2nd day post-
operatively respectively (A12 = 0.303 and 0.384 respectively). In
both cases, mouth opening was more in Group B patients than in
Group A patients. On 7th day post-operatively, there were no
significant differences noted amongst the groups (P =0.889).

Figure 5. Figure showing distribution of measured mouth opening
(in mm) for all groups. Mouth opening (in mm) is represented on y

axis while groups on x axis; A = Group A (Simple Interrupted); B =
Group B (Continuous) and C = Group C (Figure of eight). (a) Pre-
operative; (b) 1st day post-operatively; (c) 2nd day post-operatively
and (d) 7th day post-operatively. Red dashed line represents the
overall mean for facial swelling at respective time of measurement
(a-d) for all groups combined.

No significant differences amongst the groups were found pre-
operatively and in 4th and 8th week post-operatively (Table 6 and
Figure 6). However, small significant differences were found in 12th
week post-postoperatively (P = 0.029; €2 = 0.120). Post-hoc tests
revealed that there were significant differences between Groups A-B
and Groups B-C, however, when Bonferroni correction was applied
(to account for Type I inflation) these differences were found to be
non-significant.

Table 6. Inter-Group (Between Groups) Variations in Periodontal
Health of Second Molar (in mm)

Characteristic | All Groups | AvsB Bvs C AvsC
Pre-operative
Mean = S.D 3.81+0.48 A=3.69+0.50 B=3.80+0.38 C=3.92+0.55
P value 0.254 0.238 0.448 0.140
Effect Size ¥ 0.046 0.391 0.430 0.364
4th week Post-operatively
Mean + S.D 3.36£0.39 A=336+0.38 B=3.38+0.36 C=3.34+046
P value 0.822 0.655 0.634 0.635
Effect Size ¥ 0.007 0.458 0.543 0.544
8th week Post-operatively
Mean = S.D 2.93 +£0.38 A=295+0.35 B=298+0.35 C=2.86+0.44
P value 0.562 0.464 0.330 0.616
Effect Size ¥ 0.020 0.432 0.590 0.546
12th week Post-operatively
Mean = S.D 2.00 +0.82 A=249+0.28 B=2.69+0.36 C=241+041
P value 0.029* 0.032 0.021 0.350
Effect Size ¥ 0.120 0.302 0.712 0.586

1 Effect size calculated for Kruskal-Wallis test using epsilon squared
€2 while for the post-hoc tests (Mann-Whitney U), effect size was
calculated using Vargha and Delaney's A (A12)

*The P value is significantat P <0.05

** The P value is significant for Bonferroni adjusted a = 0.016
(0.05/3)

A =Group A (Simple Interrupted); B = Group B (Continuous) and C
=Group C (Figure of eight).

health of second molar (in mm) for all groups. Probmg depth (in mm)
is represented on y axis while time of measurement on x axis; (a)

78 University Journal of Dental Sciences, An Official Publication of Aligarh Muslim University, Aligarh. India



Universify J Dent Scie 2021; Vol. 7, Issue 1

Group A (Simple Interrupted); (b) Group B (Continuous) and (c)
Group C (Figure of eight). T1 - Pre-operative; T2 — 4th week post-
operatively; T3 — 8th week post-operatively and T4 - 12th week
post-operatively.

Analysis of Wound Infection:

After one to two weeks of extraction, some patients complained of a
sudden onset of bad breath which didn't go away after brushing
which was accompanied with a weird taste sensation resembling
bitterness in mouth (as described by the patients). Some patients also
reported increased sensitivity to hot food and liquids in the region of
extraction. On examination of the wound area, signs of inflammation
were noted along with swollen gums, confirming wound infection.
The wound area was properly irrigated with normal saline and
Betadine solution (Standardized Microbicidal solution 5%, Win-
Medicare Pvt. Ltd, India). Patients were advised to continue warm
saline rinses for a week and were prescribed Caps. Amoxicillin and
Tab. Combiflam. Patients were followed up until the resolution of
the infection. Distribution of patients based on wound infection and
type of suturing technique used is shown in Table 7. There were no
significant differences noted however, there was a moderate
association between the suturing technique and wound infection (P =
0.208; V=0.209).

Table 7. Inter-Group (Between Groups) Variations in wound

infection
Characteristic \ Group A | Group B | Group C \ P value | Effect Size
‘Wound infection, n (%)
0 0 0
 r—— e o R D

* Effect size calculated for chi-squared test using Cramer's V
P value less than 0.05 is statistically significant.

Discussion & Clinical Significance:

Pain, swelling, trismus are the chief indicators for patient discomfort
after the surgical extraction of lower third molar and hence, were
analyzed for differences when Simple Interrupted, Continuous and
Figure of Eight suturing techniques are used. In our knowledge, this
is the first time such a comparative analysis has been undertaken and
reported. In context of the present study, it is important to briefly
revisit the key events in oral wound healing after tooth extraction.
The extraction of the tooth initiates a complex cascade of
physiological reparative responses involving both hard tissue (like
bone) and soft tissue (like periodontal ligament, gingiva) [44].
Immediately after extraction, the socket gets filled with blood which
is followed by formation of blood clot which fills the socket space
[44]. The blood clot consists of erythrocytes and leukocytes
embedded within a fibrin network. Formation and attachment of this

blood clot is an essential prerequisite for every wound closure [45].
Within a week, the blood clot gets replaced with granulation tissue

which is followed by re-epithelialization and formation of

connective tissue matrix [15]. Lastly, the contraction phase occurs
which involves the distance between wound edges being closed and
reduction in the wound surface [15]. After 8th week, the socket gets
filled with bone and the bone remodeling process continues for up to
6 months [46].

The main goal of suturing is to position and secure the surgical flaps
(creating flap-to-root seal) to promote the stabilization and
maturation of the blood clot in a biologic environment protected
from the biochemical and microbiological challenge [45,47]. Hence,
choice of suturing technique used is of utmost importance for proper
soft tissue management that usually comes with understanding of
wound anatomy and surgeon's preference [48-49]. Various
techniques are used in different dental procedures with each
associated with its own advantages and drawbacks. Simple
Interrupted sutures (shown in Figure 2a and represented by Group
A), also known as Simple Loop Suturing technique, is the most
widely used suturing technique in dentistry [50]. As the name
suggests, individual stitches are not connected to the adjacent stitch
and are placed separately. The suture goes through one side of the
wound, comes up through the other side and is then tied with a
surgeon's knot [51-52]. The excess length of suture thread is cut off
whilstleaving 2-3 mm of thread [50].

Continuous sutures on the other hand, are more useful when the
wound is longer. For continuous suturing (shown in Figure 2b and
represented by Group B), a simple interrupted suture is placed but
instead of cutting the thread, the needle is reinserted in a continuous
fashion with the needle passing perpendicular to the incision line
below and obliquely above [51]. The suture is finished by passing the
knot over the untightened end of the suture. Two different sub-
techniques have been described namely running (or non-locking)
and locking [52]. In the present study, the first stich was placed as a
locking stich (locking done by withdrawing the suture through the
first loop), followed by running suturing and finally ending the

continuous suture with another locking stitch.

Figure of eight suturing technique (shown in Figure 2c¢ and
represented by Group C) is another commonly used technique in oral
surgery with the same indications for use as simple interrupted
suturing [50]. The suture is placed by piercing the outer surface of
buccal flap with the needle. The needle is threaded under the
interproximal contact whilst piercing the outer aspect of the lingual
flap with the suture needle. The needle is passed through the
interproximal contact and the remaining thread is cut off whilst
leaving about 2-3 mm of thread [50]. The advantages and
disadvantages of each of these three suturing techniques are shown
inTable 8.
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Table 8. Advantages and Disadvantages of the three suturing techniques

Suturing Advantages Disadvantages
Technique
Simple o Easy to place and remove Each stitch must be knotted
Interrupted e Strong and can be used in areas individually
of stress If knot is not properly tied,
e Ifmultiple are placed to close damage can happen to
large wound, the tension is shared surrounding tissue including
e Each is independent and wound infection
loosening of one doesn’t Can be time consuming if
compromise entire flap multiple stitches are to be placed
e Free of interferences between Proper alignment of the stitches
each stitch and can be cleaned is important for complete flap
easily closure
e Quick placement (if single stitch) Are not effective enough when
closing deeper incisions
Increased risk of stitch opening
Continuous e Involves as many teeth as If break or resorption occurs
required anywhere along the length of
¢ Minimizes the number of knots suture, entire flap may loosen,
e Uses teeth to anchor the flap thereby exposing the socket
e No need for periosteal sutures Prevents adjustment of tension
o Less time for placement & over suture line as swelling
removal occurs
e Enables independent placement
of buccal, lingual, or palatal flaps
e More water-tight closure
e Rapid technique
o Distributes tension uniformly
o Prevents excessive tightening
Figure of e Provides easier access to teeth Difficult to master
Eight o Allows for proper closure of deep There is interposed suture
incisions material between the flaps
e Provides rapid wound closure Can cause some discomfort to
e Doesn’t cause ischemia at edge patient during removal
of suture Leaves some amount of suture
e Any length difference between threads inside the socket
flaps can be evened up and
sutured
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Pain is one of the most common post-operative complication of
extraction and is usually caused by the release of pain mediators like
bradykinin, histamine and prostaglandins from the injured tissue
[53-54]. It can be a crucial deciding factor in clinical practice and can
discourage the patient from seeking dental treatment [54-55]. The
patient usually starts to feel pain as the effects of anesthesia subsides
which usually reach its peak during the first post-operative day itself
[54,56]. The results from our study support this statement. We also
noticed the peak of pain experienced in all groups reach within first
day post-operatively (Table 3; Figure 3) followed by a decline in
pain experienced by the patients. While patients in Group A and C
reported their peak pain 4 hours after surgery, patients in Group B
reported their peak on Ist day post-surgery. A group-wise
comparison (Table 3) reveals that after surgical removal of
mandibular third molar, patients with interrupted sutures
experienced significantly more pain at least 74% of the times when
compared with patients with figure of eight sutures. Similarly,
patients with continuous sutures reported significantly more pain at
least 72% of the times when compared with patients with figure of
eight sutures (except 4 hours post-operatively). No significant
differences were reported between Group A and B patients except 4

hours post-operatively (P=0.001; Table 3).

Facial Swelling occurs as a direct result of tissue damage which is
characterized by hyperemia, vasodilation, increased capillary
permeability with liquid accumulation in the interstitial space. This
happens due to the increased osmotic pressure in the capillaries
(explained by Starling's law) [57-58]. In our study, although no
significant differences were noted amongst the groups, Group C
patients had least swelling. According to many authors, tight closure
creates an unidirectional valve that allows food particles to enter the
cavity but doesn't allow an easy escape leading to local
inflammation, infection, pain and edema formation [59-61]. Since
continuous sutures forms a tight closure, this can explain why more
swelling is seen in Group B when compared with figure of eight and

simple interrupted sutures (Figure 4).

Trismus following surgical extraction is secondarily due to pain and
facial swelling [3]. Like edema, the jaw stiffness (causing trismus) is
said to usually reach its peak on 2nd day post-surgery and revolves
by the end of 1st week [62]. However, some authors have found that
pain and swelling developed simultaneously contributing in trismus
[63]. Further, other authors have reported a strong interrelation
between pain and trismus describing pain as the primary cause of
reduced mouth opening post-surgery [64-65]. In our study as well,
we have found that pain and swelling both peaked by 1st day post-
operatively and that resulted in trismus also peaking by the same
time. Another potential factor is that, mouth opening post-removal is
painful and is consequently avoided to its full extent [64]. This was

confirmed by an electromyographic based study in 1969 that
mandibular movements after lower third molar extraction are
restricted due to voluntary act of the patient in order to avoid pain
[65]. Since patients in Group A reported more pain when compared
with Group C, there was also seen a significantly decreased mouth
opening on 1st and 2nd day post-surgery in Group A when compared
with Group C. Although significant differences in pain were
observed between Group B and C, mouth opening showed no
significant differences. However, another important fact to consider
is that a small to moderate effect size was established between both
groups in mouth opening (Table 5). On 2nd day postoperatively,
there was 66% chance that Group C patients had more mouth

opening that patients in Group B.

Periodontal Health of the 2nd molar showed no significant
differences amongst the groups at all times of measurements. There
was seen an overall improvement in probing depth after extraction in
all groups. Studies in the past have also reported improvement in
probing depth after lower third molar extraction [66-67]. The
improvement in the probing depth is usually attributed to the
presence of food particles in hard to clean areas (like space between
impacted mandibular 2nd and 3rd molar) that lead to local
inflammation and alterations in the gingival tissue around the third
molar and sextant [68-69]. Removal of the third molar can explain
the improvement in periodontal health.

Wound infection occurs usually due to food debris accumulated
under the flap and/or plaque deposits on the suture material itself,
that provides an opportunity for oral bacteria to thrive and infect
inside the wound. Patients in Group A were found to have more cases
of wound infection when compared with other groups. A plausible
explanation for the reason as to why simple interrupted suturing
technique showed more cases of wound infection cannot be
formulated. We speculate two reasons contributing to this. Firstly,
we believe that poor adherence to post-operative instructions (warm
saline rinses, mouthwash use, brushing technique etc.) could have
led to increased cases in Group A. Reasons for such non-adherence
to post-operative instructions could stem from the pain and swelling
experienced by the patient coupled with lesser mouth opening.
Secondly, we speculate that the gap between the interrupted sutures
could work as an entrance for bacteria as well as food to get trapped
under the flap causing wound infection (though this would need
further evidence in future studies).

In cases of elective dental procedures such as third molar removal,
patients demand to know the risks, benefits as well as change in
quality of life post-operatively [54,70]. These factors play a key role
in determining the level of patient cooperation, patient anxiety as
well as motivation to undergo surgery. The post-operative
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complications have clinical implications in treatment planning,
patient management and prognosis [54,70]. The present study
provides the clinicians and surgeons with a more descriptive outlook
on the use of these suturing techniques for flap closure after lower
third molar surgery. We advise that a case-by-case approach is
necessary in determining the efficacy or superiority of one technique
over the other. Since all parameters like pain, swelling, trismus,
probing depth and wound infection are either subjective and/or
affected by personal factors like age, gender, weight etc., the readers
can argue about the need for validation of results in different patient
groups (like medical conditions etc.). to develop an universal
suggestion. However, the authors would like to point out that a strict
inclusion and exclusion criteria coupled with comparable baseline
demographics in all groups can help eliminate some of the
cofounding variables. Further, the reporting of effect size in the
present study will aid in better clinical interpretation as well as aid
future researchers to do meta-analysis studies. We advise for more
multicentric clinical studies to be undertaken which consider and
reflect upon limiting other cofounding variables (like age, gender
etc.)

In summary, the selection of appropriate suturing
technique is pivotal and directly influences in different phases of
healing and post-operative complications. We suggest that for
patients who fulfill the inclusion criteria whilst keeping in mind the
limitations in the present study, figure of eight suturing technique
should be the first preference/alternative. The technique proved to be
less uncomfortable for patients in terms of pain, swelling and trismus
with lower reporting of wound infection and better improvement in
periodontal health of second molar. Mostly in clinics and hospitals,
suturing is left in least expert hands. Since the Figure of eight
technique is difficult to master, continuous sutures can also be used
as a second-in-line preference, though only in cases where there are
low chances of wound infection and patient maintains strong
adherence to post-operative instructions. In case, the surgeon has
doubts on patient adherence and patient's oral hygiene, it would be
better to consider simple interrupted sutures in place of continuous
sutures as second-in-line.

Conclusions:

Surgical removal of mandibular third molars is the most common
minor oral surgery procedure yet is also amongst the procedures
associated with high levels of anxiety and feeling of dread with the
patients. The suturing technique used can have a reasonable impact
on the level of discomfort experienced by the patient. Figure of Eight
suturing technique presents with significantly less pain and trismus
with less chances of wound infection. Further, it is associated with
less swelling and better periodontal health of second molar. The final
choice of suturing technique shall of course, rest with the
surgeonbased on the wound anatomy, patient medical and dental
history, as well as clinical experience.
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