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Assessment of paint and swelling following surgical
extraction of impacted mandibular third molar using
complete and partial wound closure techniques in a tertiary
CrossMark
institution
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Abstract
Objective: Surgical extraction of impacted mandibular third molars
is complicated by pain and swelling. The surgical wound can be closed
either partially or completely. This study compared the incidence of
postoperative pain and swelling between partial and complete wound
closure techniques.
Material and Methods: 120 consenting subjects were randomly
allocated into two groups. Group 1 had complete wound closure
while group 2 had partial closure. The mean duration of surgery
was 3.63 minutes higher in complete wound closure than the
partial wound closure technique. The research subjects were
evaluated for the degree of pain and swelling at 24 hours, 3rd
and 5th days postoperatively using verbal rating scale (VRS) for
pain and visual analogue scale (VAS) for swelling. The chi (x2)
test was used to determine associations between categorical
variables and a p-value of 0.05 or less was considered significant

in this study. Repeated measures ANOVA was done for pain
and swelling.
Results: There were 62 (51.7%) males and 58 (48.3%) females; age
range was 18 to 45 years and mean age was 31.7±5.7. Pain and
swelling was maximal on the first postoperative day and this gradually
reduced over time. Post hoc tests using Bonferroni correction revealed
that wound closure technique elicited a reduction in pain from Day 1,
Day 3 to Day 5 (2.92±0.28, 1.18±0.65 and 0.34±0.48, respectively)
which was statistically significant (p=0.000). There was a significant
difference in swelling between the two techniques (p=0.000).
Conclusion: The wound closure technique elicits a statistically
significant reduction in postoperative pain and swelling. The partial
third molar wound closure technique provides greater reduction in
postoperative pain and swelling.
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Introduction
The mandibular third molar is the last tooth to erupt
in an adult human dentition.1 It erupts between the
ages of 17 and 25 year but the eruption dates may,
however, vary with race.1,2 The mandibular third
molar may erupt as early as 14 years in Nigerians,
but up to 26 years in Europeans.3,4 Several studies
also suggest that the average age for the eruption of
mandibular third molar in males is approximately
3-6 months ahead of females.5,6
During mandibular third molar development and
eruption, it usually undergoes continuous positional
and anatomical changes which in some cases may
result in partial or complete submersion or impaction
of teeth.1-7 The process of mandibular third molar
development is thought to be influenced by local
and systemic factors, race, nature of diet, the
intensity of the use of the masticatory apparatus
and possibly genetic background.6
The term ‘impaction’ is of Latin origin coming
from the term “Impactus.” It is generally used to
describe an organ or structure which has been
prevented from assuming its normal position because
of structural and mechanical obstruction.7
Clinically and radiologically, there are two
types of impactions, namely complete and partial
impactions. Complete impaction refers to a clinical

state where the tooth is covered by bone and
mucosa and is prevented from erupting into a
normal functional position; whereas, partial impaction means that the tooth is partially visible or in
communication with the oral cavity and has failed
to erupt fully into a normal anatomical position.8
Not all cases of impacted mandibular third
molars present with symptoms, but a considerable number usually present at the dental clinic
and may require surgical extraction.8-10 This
makes surgical extractions of impacted mandibular
third molars one of the most frequently performed
procedures in oral surgery clinic. This surgical
intervention involves traumatic injury to adjacent
soft and bony tissues with resultant postoperative
complications; such as pain, swelling and limitation of mouth opening.8 Studies have shown that
the degree of the postoperative pain varies and it
can significantly influence patient’s quality of life
(QoL), mainly during the first three postoperative
days.10 The immediate postoperative pain and
swelling is as a result of inflammatory response
secondary to trauma.11 The intensity of this
trauma-induced inflammatory response has been
attributed to factors such as; as age of the patient,
gender, degree of impaction and wound closure -
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technique used after extraction. After a third
molar surgery, the wound can either be left alone
(without suturing), closed partially or closed
completely as the case may require.1 2 Though
some authors advocated a suture-less tecnique,12
this is not a practice in our clinics as no surgeon
feels comfortable leaving extraction socket of
surgically extracted mandibular third molar open
without a single sutire. For the partial wound
closure technique, one or two interrupted sutures
are applied to reposition the mucoperiosteal flap
but the socket still communicating with the oral
cavity.11 Findings from the literature show that a
partially closed socket allows free drainage of
inflammatory exudate thereby reducing postoperative pain and swelling. the draw back with this
technique is that it allows accumulation of food
debris which may infect the wound thus affecting
patient’s QoL. this has made some authors to
consider an alternative between partial and
complete wound closure techniques that would
reduce immediate postoperative pain and swelling
as well as to improve the QoL of the patient after
the surgery. The aim of this study was to compare
the incidence of postoperative pain and swelling
between partial and complete wound closure
techniques after ssurgical extraction of impacted
mandibular third molars.

flap was repositioned and sutured with one or two
stitches (silk, 3-0) with the soft and hard tissues
still maintaining their anatomical configuration.
In group 1I (complete wound closure) the
socket was completely closed by rotating the mesial
mucoperiosteal flap and sutured over the socket to
the mucoperiostium on the lingual side to cover the
extraction socket. The mean duration of surgery,
from incision to completion of the suture was
recorded in minutes.
All study participants received postoperative
instructions and were placed on medications
(amoxicillin, 500mg 8 hourly for 5 days,
metronidazole 400mg 8 hourly for 5 days and
diclofenac sodium 50mg 12 hourly for 3 days)
to prevent possible wound infections and control
pain.
A total of 120 patients were studied in both groups
and the sample size was calculated using from the
formula for comparing two means.
Data collection was obtained with the aid of a
questionnaire. Information collected included subject’s demographics, pattern of impaction, reasons for
surgical extraction and post-operative measurement
for pain and swelling. The recording was done by
the primary investigator with the help of a trained
assistant.

Results
Material and Methods
This was a randomized, double-blinded, prospective
study of pain and swelling following mandibular
third molar disimpaction using complete and
partial wound closure techniques over a period of
12 months. It was conducted amongst consenting
patients between the ages of 18 and 45 years that
presented in our oral surgery and dental
retainership clinics for surgical extraction of
impacted mandibular third molars. Patients with
bleeding disorder, facial cellulitis, women who
were breast feeding and patients who were receiving
treatment with analgesic, anti-inflammatory
treatment (both steroidal (SAIDS) and non-steroidal
anti-inflammatory, were excluded from the study.
Ethical approval was obtained from the Aminu
Kano Teaching Hospital Ethical Review Committee.
The surgical removal was carried out in the Oral
Surgery Clinic of Aminu Kano Teaching Hospital
(AKTH), Kano. Patients whose impactions have
been confirmed and met the inclusion criteria were
randomly allocated by balloting into two groups:
group I (complete closure) and group II (partial
closure). In Group I (partial wound closure) the
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A total of 120 subjects, ages 18 to 45 years, who met
the inclusion criteria and consented, were recruited
into the study. Mean age of the participants was
31.7±5.7. There were 51.7 % (n=62) males and
48.3% (n=58) females. The subjects were made up
of students 38.3% (n=46), civil servants 33.4%
(n=40), house wives 15.0% (n=18) and business/
traders 13.3% (n=16). Hausa and fulani ethnic
groups were equally represented in the study with
51(42.5%) and 48(40.0%) respectively. Mesioangular
impaction was the most common type of impaction
in this study 70.0 %( n=84) followed by distoangular
12.6% (n=15), horizontal and vertical 8.3% (n=10)
impactions. Table 1 there was no equitable distribution of the participants in terms of indications for
third molar removal. Pericoronitis cases were 55.8
% (n=68), caries 36.7% (n=44). The mean duration
of surgery was longer in the complete wound closure
group (32.7±5.62), while mean duration of partial
wound closure technique was 29.07±4.27.
The chi-square test for independence in relation
to the two techniques indicated that postoperative
pain at day 1 was 2.95 ± 0.22 and 2.88 ± 0.32
respectively in groups 1 and 2 while swelling was
4.87±034 in group 1 and 4.83±0.38 in group 2.
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Table 2 mean pain score was significantly higher in
group 1 compared to group 2 (p=0.048). At day 3,
the mean pain score was 1.20±0.063 in group 1 and
1.18±0.65 in group 2, while swelling was 2.47±0.62
in group 1 and 1.90±0.66 in group 2. The difference
between the groups was statistically significant for
swelling (p=0.001) but not for pain (p =0.864). At day
5, the mean pain score was 0.38±0.49 in group 1 and
0.65±0.76 in group 2, while swelling was 0.75±0.47
in group 1 and 0.18±0.39 in group 2. The difference
between the groups was statistically significant for
swelling (p=0.001) but not for pain (p =0.564). Table
2.
A repeated measures ANOVA with a greenhouse-geisser correction determined mean scores
for pain differed statistically significantly between
time points (p=0.006). Post hoc tests using bonferroni correction revealed that wound closure
technique elicited a reduction in pain from Day 1,
Day 3 to Day 5 (2.92±0.28, 1.18±0.65 and
0.34±0.48, respectively) which was statistically
significant (p=0.000). Therefore, we can conclude
that wound closure technique elicits a statistically
significant reduction in postoperative pain from
immediate postoperative period to Day 5 tables 3-5.
Table 3 indicates that postoperative swelling was
maximal at 24 hours following surgery, mean =
4.84. Using an ANOVA with repeated measures
with a greenhouse-geisser correction, the mean
scores for swelling were statistically significantly
different (p=0.000). Table 4 shows an overall
significant difference in mean for swelling, but we
do not know where the differences occurred. The
pairwise comparison allows us to discover which
specific means differed. Table 5 gives us the
significant level for differences between the
individual time points. Post hoc test using the
Bonferroni correction revealed that wound closure
technique elicited a reduction in swelling from day
1, day 3 to day 5 (4.84±0.37, 2.18±0.70 and
0.46±0.50, respectively) which was statistically
significant (p=0.000). Wound closure technique
appears to elicit a reduction in postoperative
swelling from day 1 to day 5.
On table 6, the column labelled “R” shows
the value of the multiple correlation between the
predictors and the outcome (pain). The correlation
between pain and the predictors is 0.317. The value
of R2 is 0.100, which means that the predictors
account for 10% of the variation in pain. The
adjusted R2 gives us some idea of how well our
model generalizes. The difference for our model
is (0.100 - 0.035 = 0.065 or 6.5%). This shrinkage
means that if the model were derived from the
population rather than a sample, it would account
for approximately 6.5% less variance in the outcome.

The correlation between swelling and predictors
is 0.513 table 6. The value of R2 is 0.264 (26.4%).
The adjusted R2 and R difference for our model
is (0.513-0.264 =0.249 or 24.9%). If the model
were derived from the population rather than a
sample, it would account for approximately
24.9% less variance in the outcome. Table 7 test
whether the model is significantly better at
predicting the outcome than using the mean as a
“best guess.” The F-ratio represents the ratio of
the improvement in prediction that results from
fitting the model (“Regression”), relative to the
inaccuracy that still exists in the model
(“Residual”). If the improvement due to fitting
the regression model is much greater than the
inaccuracy within the model, then the value of F
will be greater than 1. For our model of
predictors and pain, the F-ratio is 0.149 which is
very unlikely to have happened by chance
(p<0.05). The predictors, including wound
closure technique, are not responsible for the
improvement in postoperative pain. For our
model of predictor and swelling, the F-ratio is
4.968 table 7 which is very unlikely to have
happened by chance (p<0.05). The predictors,
including wound closure technique, are responsible for the improvement in postoperative
swelling.
In multiple regression table 8, the model takes
the form of an equation that contains a coefficient
(b) for each predictor. The estimates of these
values indicate the individual contributions of each
predictor to the model. If the value is positive, we
can tell that there is a positive relationship between
the predictor and the outcome; whereas a negative
coefficient represents a negative relationship. If
the t-test associated with a b-value is significant (if
the value in the column labelled Sig. is less than
0.05) then that predictor is making a significant
contribution to the model. The smaller the value
of Sig., the greater the contribution of that predictor. For our model, wound closure technique,
t = -0.939 (p<0.05). On Table 8, for our model on
postoperative swelling, wound closure technique,
t = -0.461 (p<0.05).

Discussion
The extent of postoperative pain and swelling are
indicators of patient comfort during the first five
postoperative days following third molar surgery.
Pain is a subjective experience and is influenced
by patient’s age, cultural background, educational
level, previous experience of pain, pain threshold
and tolerance.13 In our study, the intensity of pain
was highest on immediate postoperative day and
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Social demographic and preoperative characteristics of patients.
(N=120)

Table 1

Pain

Swelling

Day 1
Day 3
Day 5
Day 1
Day 3
Day 5

Table 2

Complete closure
2 (SD)

Partial closure
2 (SD)

2.95 (0.22)
1.20 (0.63)
0.38 (0.49)
4.87 (0.34)
2.47 (0.62)
0.75 (0.47)

2.88 (0.32)
1.18 (0.65)
0.65 (0.76)
4.83 (0.38)
1.90 (0.66)
0.18 (0.39)

8,21

p-value
0.048
0.864
0.564
0.453
0.001
0.001

Chi-square test for independence of postoperative pain and swelling
in relation to complete and primary wound closure

Description of social demographic

Complete closure
n(%)

Partial closure
n(%)

Age

8 (13.30)
36 (60.00)
16 (26.7)
33 (55.0)
27 (45.0)
18 (30.0)
8 (13.3)
25 (41.7)
9 (15.0)
6 (10.0)
4 (6.7)
25 (41.7)
24 (40.0)
1 (1.6)
12 (20.0)
2 (3.3)
4 (6.7)
5 (8.3)
37 (61.7)

9 (15.0)
36 (60.00)
15 (25.0)
29 (48.0)
31 (52.0)
22 (36.7)
22 (36.7)
21 (35.0)
7 (11.7)
5 (8.3)
3 (5.0)
27 (45.0)
25 (41.7)
0 (0)
14 (23.3)
3 (5.0)
6 (10.0)
3 (5.0)
34 (56.7)

Gender
Occupation

Tribe

Educational
Qualification

18-25
26-35
36 and above
Male
Female
Civil Servant
House wives
Students
Business/Traders
Ibo
Yoruba
Hausa
Fulani
Others
Quaranic
Primary
Secondary
Polytechnic
University

Description of preoperative
characteristics
Quadrant Location
of Tooth
Type of Impaction

Indication for
extraction

Mandibular Right
Mandibular Left
Mesioangular
Distoangular
Horizontal
Vertical
Pericoronitis
Dental caries
Prophylaxis

The VAS scale is a reliable and repeatable method
when compared with three-dimensional mechanical
measurement of swelling using an extraoral cephalostat.

Complete closure
Mean ± (SD)

Partial closure
Mean ± (SD)

35 (58.30)
25 (41.70)
41 (68.4)
9 (15.0)
5 (8.3)
5 (8.3)
35 (58.3)
19 (31.7)
6 (10.0)

32 (53.30)
28 (46.70)
39 (65.0)
10 (16.7)
6 (10.0)
5 (8.3)
32 (53.3)
25 (41.7)
3 (5.0)

Photographic techniques and computed tomography have also been proposed for measurement of
anatomical changes in the profile of patients following
third molar surgery.22 The benefit of exposing patients
to radiation through CT scanning for measurement of
postoperative swelling has to be weighed against the
corresponding radiation exposure. Another method
of evaluating postoperative swelling was proposed by
Bjorn et al.23 This technique is sophisticated but complex
and involves the use stereophotographic techniques.
Our study agrees with conclusions of other authors
who carried out comparative studies on wound
closure techniques that allow for drainage (partial
closure, open healing, secondary closure) and those
that restrict drainage (primary closure, total closure,
primary healing) in third molar surgery.12,20,24-33 The
findings of our study show that both partial and
complete closure produce similar outcome of less
postoperative morbidity in terms of pain and swelling.
However, the wound closure technique elicits a
statistically significant reduction in postoperative pain
and swelling. The partial third molar wound closure
technique provides greater reduction in postoperative
pain and swelling. The multiple correlation and
modeling methods used in our study enabled to
predict the interactions of wound closure technique,
tribe, tooth location, age, type of impaction and
duration of surgery with pain and swelling. In
agreement with other authors, this study did not find
a statistically significant correlation between patient’s
ethnicity and the intensity of postoperative swelling
and pain.34-36
Some authors believe that partial wound closure
allows drainage of inflammatory exudates, thereby
eliminating the need for steroid administration and
use of ice packs.20,33 When compared with complete
wound closure technique, partial wound closure is
less traumatic. The disadvantage of partial wound
closure technique is that healing may be delayed due
to drainage of inflammatory exudates32,33 and there
is also the possibility of formation of periodontal

Table 3
decreased gradually over five days. This pattern of
the present study observed that a significant increase
in the intensity of postoperative pain was recorded
among study participants older than 37 years of age.
Our study evaluated postoperative swelling using visual
analogue scale (VAS), which is considered to be an
efficient tool to evaluate clinical parameters influenced
by the subjective experience of an individual.15,20
18

Descriptive statistic for postoperative pain
and swelling in both techniques. (n=120)
Day 1
Day 3
Day 5
Mean (SD) Mean (SD) Mean (SD)

Pain
Swelling

2.92
4.84

(0.279)
(0.367)

1.18
2.18

(0.646) 0.34
(0.698) 0.46

(0.477)
(0.500)
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Multivariate repeated measure analysis of variance for day’s pain in relation to two techniques

Table 4

Mauchly’s W

Approx
Chi-Square

Df

Sig.

0.915
0.839

10.351
20.679

2
2

0.006
0.000

Pain
Swelling

Epsilonb
Greenhouse-Geisser
Huynh-Feldt
0.922
0.862

Lower-bound

0.936
0.873

0.500
0.500

Pairwise comparisons for postoperative pain and swelling

Table 5

(I) pain

(J) pain

1

3
5
1
5
1
3

3
5

(I) Swelling

Std Error

Sig.b

95% CI
Lower Bound

1.739*
2.751*
-1.739*
0.832*
-2.571*
-0.832*

0.065
0.050
0.065
0.061
0.050
0.061

0.000
0.000
0.000
0.000
0.000
0.000

1.611
2.472
-1.868
0.711
-2.670
-0.953

1.868
2.670
-1.611
0.953
-2.472
-0.711

2.658*
4.383*
-2.658*
1.725*
-4.383*
-1.725*

0.066
0.052
0.066
0.049
0.052
0.049

0.000
0.000
0.000
0.000
0.000
0.000

2.527
4.281
-2.790
1.628
-4.486
-1.822

2.790
4.486
-2.527
1.822
-4.281
-1.628

Mean Difference (I-J)

Upper bound

(J) Swelling

1

3
5
1
5
1
3

3
5

95% CI: 95% confidence interval for difference

Table 6

Model Summary for postoperative pain and swelling
Change Statistics

Pain
Swelling

Model

R

R2

1
1

0.317a
0.513a

0.100
0.264

Adjusted R2
0.035
0.211

Std. Error of the
Estimate

R2 Change

F Change

0.100
0.264

1.546
4.968

0.94197
1.08043

dfl
8
8

df2

Sig. F Change

111
111

0.149
0.000

a. Predictors (constant): reason for extraction, wound closure technique, tribe, tooth location, age, type of impaction, time, gender

Table 7 Multiple regression for postoperative pain and swelling

Pain

Swelling

Model

Sum of Squares

Df

1 Regression
Residual
Total
1 Regression
Residual
Total

10.975
98.492
109.467
46.393
129.573
175.967

8
111
119
8
111
119

Mean Square

F

Sig.

1.372
0.887

1.546

*0.149b

5.799
1.167

4.968

**0.000b

a. Dependent variables: pains and swelling
b. Predictors (constant): reason for extraction, wound closure technique, tribe,
Tooth location, age, type of impaction, time, gender
*No statistical significance existed between the two groups for pain
** Statistical significance existed between the two groups for swelling
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Table 8

Model Parameters for postoperative pain and swelling
Coefficientsa
Unstandardized Coefficients
Standardized Coefficients

Predictors
(Constant)
(Constant)
Age
Gender
Tribe
Tooth Location
Type of Impaction
Time
Wound closure
technique
Reason for extraction

b
Pain

Swelling

Std. Error
Pain Swelling

Beta
Pain

Swelling

t
Pain

Swelling

Sig.
Pain

Swelling

5.641
-0.069
-0.183
-0.214
0.164
0.017
0.009

9.109
-0.095
-0.357
-0.01
0.204
0.091
0.009

1.001
0.152
0.194
0.096
0.176
0.83
0.018

1.148
0.174
0.223
0.11
0.201
0.095
0.02

-0.045
-0.096
-0.21
0.085
0.019
0.047

-0.049
-0.147
-0.007
0.084
0.084
0.038

5.636
-0.454
-0.945
-2.221
0.934
0.200
0.481

7.935
-0.545
-1.603
-0.087
1.013
0.956
0.429

0.000
0.650
0.347
0.028
0.352
0.842
0.632

0.000
0.587
0.112
0.931
0.313
0.341
0.669

-0.173
-0.255

-1.117
0.062

0.184
0.145

0.211
0.166

-0.09
-0.169

-0.461
0.032

0.939
-1.756

-5.291
0.371

0.350
0.082

0.0000
0.712

a. Dependent Variable: pain and swelling

20

pockets in relation to the adjacent second molar.
In addition, there is direct communication between
the extraction socket and the oral cavity. Therefore,
food debris can lodge in the socket.32,33 The present
study differs from those of Suddhasthira et
al.3 3 Who did not find any significant difference
between primary and secondary closure techniques
with respect to postoperative pain and swelling.
The findings of our study with particular
reference to postoperative pain also differ from
those of Rakprasitkul and Pairuchvej.25 Who found
no difference in postoperative pain in patients with
tube drain and controls.
Majority of the participants in the present
study were in the third decade of life and had
University education. The educational level enabled
understanding and compliance with postoperative
instructions and request for follow-up. The Hausa/
Fulani ethnic groups were majorly represented in
the study because the study was carried out in
the Northern part of the country. Mesioangular
impaction was the most common type of
impaction in our study. This is in agreement with
similar studies.3,9,11,12,16 The most frequent indication
for extraction of the mandibular third molar in our
study was pericoronitis.
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