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Alveolar iodine tampon packing after impacted third molar surgery
improves oral health–related quality of life and postoperative
sequela: a randomized study
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Abstract
Objective The aim of this study was to evaluate the effect of an iodine tampon on postoperative discomfort after surgical removal
of a mandibular third molar.
Material and methods Patients were randomly assigned to two groups: one group received an alveolar iodine-containing tampon
in the extraction socket (N = 44), and the other group used a disposable syringe (Monoject®) to rinse the wound (N = 43).
Postoperative discomfort was assessed with the Oral Health Impact Profile-14 (OHIP-14) questionnaire, Pain Intensity
Numerical Rating Scale (PI-NRS), and questions about self-care and discomfort.
Results This study included 87 patients (52 women and 35men) with an average age of 26.47 years (SD, 6.36). The mean OHIP-
14 sum scores were significantly lower in the iodine tampon group compared with the Monoject® syringe group. Mean PI-NRS
scores significantly differed between the iodine tampon group (3.33; SE, 0.27) and Monoject® syringe group (4.46; SE, 0.27) (F
(1, 85) = 8.16, p < 0.01), with no interaction effect between time and PI-NRS (F (6, 510) = 1.26, p = 0.28). Patients in the iodine
tampon group reported less postoperative discomfort.
Conclusions Insertion of an iodine-containing tampon in the postoperative socket reduced the pain and impact on oral health-
related quality of life during the first postoperative week and positively influenced postoperative sequelae.
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Introduction

Surgical removal of an impacted lower thirdmolar violates the
integrity of soft tissues and bone, resulting in postoperative
pain, swelling, and trismus and thus negatively impacts qual-
ity of life (QoL) [1–5]. A significant reduced QoL as a result
of pain has been reported with patients experiencing their
greatest pain on the first postoperative day slowly decreasing

during the week [3, 4, 6–8]. Postoperative complications like
alveolitis and surgical site infection are associated with more
and longer-lasting postoperative pain [3].

Many efforts have been studied to prevent or reduce com-
plications after third molar surgery. Antibiotic prophylaxis,
chlorhexidine (CHX) mouth rinses, and local corticosteroids
have been used to avoid infectious complications and amelio-
rate pain after mandibular third molar surgery [9–13].

Different studies have reported a beneficial effect of a
locally applied gauze drain after the surgical removal of a
mandibular third molar on alveolar osteitis, pain, and
swelling [14–17]. In a recent cross-over design study of
our research group, we found that insertion of an iodine-
containing tampon into the extraction alveolus had a pos-
it ive effect on oral health–related quality of life
(OHRQoL), pain, trismus, and several self-care behaviors
during the first postoperative week after surgical removal
of a mandibular third molar [8].

Recently, a multicenter randomized controlled trial analyz-
ing 333 surgically removed mandibular third molars in 280
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patients demonstrated that rinsing out the surgical wound with
a Monoject® syringe significantly reduced alveolar osteitis
and pain [18].

In the present randomized design, we hypothesized
that we would find the same positive effects in patients
who received an iodine-containing alveolar tampon on
the oral health–related quality of life and pain scores, as
well as improved postoperative self-care and discomfort,
compared with patients who rinsed the extraction alve-
olus with a disposable syringe (Monoject®) after
wisdom tooth removal as was propagated in the
Ghaeminia study [18].

Materials and methods

Study design

This prospective randomized controlled trial (RCT) was con-
ducted between April and October of 2018. It was reviewed
and approved by the Institutional Ethics Committee (METC)
of the Academic Medical Centre of Amsterdam in the
Netherlands.

Study population

Our study included patients who were referred by their
dentist for surgical removal of an impacted mandibular
third molar at the Department of Oral and Maxillofacial
Surgery of the Amstelland Hospital, Amstelveen, the
Netherlands. After clinical examination, a panoramic ra-
diograph was taken of each patient. Then, an indepen-
dent oral and maxillofacial surgeon decided whether the
patient met the inclusion criteria. If the patient met the
criteria and gave their signed informed consent to par-
ticipate, the patient was given the Oral Health Impact
Profile-14 (OHIP-14) questionnaire with instructions.

Inclusion and exclusion criteria

This study included only native Dutch speakers who were
referred for surgical removal of one impactedmandibular third
molar. Other inclusion criteria were age of ≥ 18 years,
American Society of Anesthesiology (ASA) score of 1 (i.e.,
no systemic diseases or medical conditions), no discernible
active pathology associated with the third molars, no acute
pericoronitis, and no periodontal disease. Exclusion criteria
were allergy to ibuprofen or iodine, smoking habit, presence
of systemic disease, history of recent and/or symptomatic pep-
tic ulcer, anti-platelet or anticoagulant therapy, pregnancy or
lactating, recent local infection within 15 days prior to sur-
gery, previous radiation therapy to the maxillofacial region,

local pathology (e.g., cysts or tumor) associated with the third
molars, and lack of consent to the procedure or the study.

Sample size

For sample size calculations, we performed an a priori power
analysis using G*Power 3.1.9.4 [19]. Using an independent-
samples t test, an alpha of 5%, a beta of 15%, one-tailed
testing, and an effect size of 0.6, we determined that we need-
ed a sample size of 41 patients per group.

Randomization and concealment of allocation

This prospective randomized controlled trial (RCT) com-
prised two groups: an intervention group, which received a
postoperative iodine-containing tampon, and a control group,
which was instructed to clean their wound with a Monoject®
syringe. Following patient inclusion, participants were ran-
domly assigned to a treatment group using a computer ran-
domization generator. The data from the OHIP-14 question-
naire were collected by a student during the follow-up. The
questionnaire results were disclosed to the surgeon after sta-
tistical analysis of the data.

Procedures

All surgical procedures were performed by one oral and max-
illofacial surgeon. All patients received local anesthesia
(articaine hydrochloride 40 mg with 0.01 mg epinephrine,
1.7 mL Ultracain D-S forte; Sanofi-Aventis, Gouda, the
Netherlands) to block the inferior alveolar nerve, following
the hospital’s protocol. Additionally, infiltration anesthesia
was administered in the buccal fold and distal of the incision
in the mandibular ramus region.

A triangular incision flap technique was used for all pa-
tients [8, 20]. The first incision started from the distobuccal
edge of the adjacent second molar, dropping down at a 45°
angle with the gingival margin, into the mandibular vestibule.
The second incision started laterally in the mandibular ramus
and extended to the middle of the second molar, connecting to
the distobuccal edge. The mandibular bone surface was ex-
posed, and bone overlying the crown of the wisdom tooth was
removed using a surgical bur. The crown was then split using
a high-speed turbine handpiece. The bone removal and tooth
splitting were accompanied by copious irrigation using sterile
saline (0.9% NaCl). Following full removal of the tooth, the
alveolus was inspected, and follicular tissue was removed.
The socket was rinsed with 10-mL sterile saline (0.9% NaCl).

In the experimental group, an iodine-soaked tampon of 1 ×
2 cm (Opraclean; Lohmann & Rauscher BV, Almere,
The Netherlands) was placed into the surgical site. The
Opraclean tampon is a 100% cotton gauze impregnated with
an iodine ointment. The Opraclean dressing supports wound
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cleaning by absorbing exudate, cell debris, and bacteria and
has an antimicrobial effect. In the control group, nothing was
placed into the surgical site. In both groups, the surgical
wound was sutured using Vicryl Rapide 3/0 (Undyed Vicryl
Rapide; Johnson & Johnson, New Brunswick, NJ). The post-
extraction socket was not primarily closed in either group.

Postoperative instructions

Immediately after surgery, patients were given verbal and
written postoperative instructions. Patients in both groups
were provided with an ice pack for postoperative cooling.
Patients in the control group were given additional instruc-
tions about how to use the disposable syringe (Monoject®)
to rinse the wound 3–4 times daily with tap water for the next
week, starting 48 h after surgery. Patients in the tampon group
did not receive a disposable syringe. All patients were
instructed to bite on a gauze for 30 min. They were also
instructed not to rinse or spit during the first 24 postoperative
hours. Ibuprofen (Brufen; Abbot BV, Hoofddorp,
The Netherlands), 600 mg 3 times a day, was prescribed. No
postoperative antibiotics were given. The day after surgery,
patients began using 0.12% aqueous chlorhexidine mouth
rinse twice a day for 1 min for 7 days. Patients were instructed
to complete the daily OHIP-14 questionnaire at the end of the
day (before bedtime), and they were recalled for review after
1 week.

Follow-up

Oneweek after surgery, patients were seen by another surgeon
to assess the wound healing of the surgical site and check for
alveolitis and wound infection. The patient’s experience of
sensory disorders was assessed using a 2-point discrimination
test and static light touch detection test. At this time, the com-
pleted OHIP-14 questionnaires were collected.

Outcome measurements

The primary outcome measurements were OHRQoL mea-
sured using the OHIP-14, the presence of pain and the pain
intensity, and the presence of postoperative sequelae, such as,
trismus, swelling, and chewing problems. The secondary out-
come measurements were self-care activities, surgical and an-
atomical variables, and presence of wound infection and alve-
olar osteitis (AO) [8].

OHIP-NL14 questionnaire

The participants completed a version of the OHIP-14 that has
been translated into Dutch (OHIP-NL14) and evaluated by
Van der Meulen et al. [21]. The OHIP-NL14 shows very good
internal consistency and reliability (Cronbach’s alpha = 0.90;

intraclass correlation coefficient = 0.80) [22]. The questions
from the OHIP questionnaire are answered on a 5-point scale
that varies from never (0) to very often (4). The total score of
the OHIP-14 ranges from 0 to 56, and the separate domain
scores provide information regarding the level at which the
consequences of the oral problem occur. A higher score on the
OHIP-14 indicates a lower quality of life of the patient.

Pain intensity

We measured pain intensity using an 11-point pain intensity
numerical rating scale (PI-NRS). Patients were asked to enter
their pain score, ranging from 0 (no pain) to 10 (worst possible
pain), on each day of the first postoperative week. Several
studies have provided strong support of the validity and reli-
ability of the PI-NRS for detecting changes in pain intensity
[23, 24].

Self-care and discomfort

Self-care and discomfort were measured daily during the first
postoperative week. Patients also recorded their intake of pre-
scribed and over-the-counter (OTC) medications. On postop-
erative day 1 (POD1), the patient reported the number of hours
that they used ice packs to cool their cheek on the side of
surgery. Patients were also asked to keep a daily record of
the presence of swelling, trismus, pain, or inflammatory
complications—giving a response of “yes” or “no” for each.

Statistical analysis

The sample was characterized using conventional descriptive
statistics. The chi2-test was used to examine associations be-
tween categorical variables. Mean scores of multiple measure-
ments in the same subjects were compared using ANOVA for
repeated measures. The mean scores between two repeated
measurements were compared using the paired-samples t test.
For skewed data (number of painkillers), analysis was repeat-
ed using the Friedman test and the Wilcoxon signed-rank test.
An alpha of 5% was set as the level of significance.

Results

Description of subjects

A total of 87 subjects participated in this study, including 52
women and 35 men, with an average age of 26.47 years (SD,
6.36 years). These participants were randomly allocated to the
experimental group (iodine tampon) or control group
(Monoject® syringe). A chi-square test showed that the dis-
tribution of men and women did not significantly differ be-
tween the two conditions (Table 1). An independent-samples t
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test revealed that the average age was significantly higher in
the experimental group compared with the control group.
Correlation analysis (Pearson’s) for the age variable and the
seven mean OHIP-14 sum scores (repeated measurements of
OHIP-14 over seven postoperative days) did not reveal statis-
tically significant correlations; therefore, age was not included
as a covariate in follow-up analyses.

Table 2 presents a frequency table showing the Pell &
Gregory classification for both groups [25]. The Mann-
Whitney U test was used to analyze differences in impaction
grade between the two conditions. The results showed that
impaction grade did not significantly differ between the iodine
tampon group and the Monoject® syringe group (U = 735.00,
z = − 1.91, p = 0.56).

OHIP-14: iodine tampon versus Monoject® syringe

To determine whether the mean OHIP-14 sum score changed
during the first postoperative week in the iodine tampon group
and theMonoject® syringe group, we carried out two separate
repeated-measures ANOVA (RMA) comparing the means on
each postoperative day (Table 3). The results showed a sig-
nificant effect of time in the iodine tampon group [F (6,
258) = 61.58, p < 0.001, ηp2 = 0.59], as well as in the
Monoject® syringe group [F (6, 252) = 108.99, p < 0.001,
ηp2 = 0.72]. For each group, pairwise comparison of the mean
OHIP-14 sum scores from the seven postoperative days
showed that all measurements declined over time and signif-
icantly differed from each other (p < 0.001).

We next assessed the extent to which the mean
OHIP-14 sum scores differed between the two interven-
tions across the multiple measurements, by performing a
repeated-measures ANOVA between-subjects factor. The
results indicated that there was a statistically significant

interaction effect between the factor of time and each
intervention (iodine tampon and Monoject® syringe) [F
(df = 6, 510) = 3.27, p = 0.004, ηp2 = 0.037]. This meant
that the changes in the mean OHIP-14 score over time
differed between the two conditions (Fig. 1).

To investigate the source of the significant interaction
effect between the two groups, first, we calculated a
mean difference score (i.e., change over time) between
the first and second postoperative day, between the sec-
ond and third postoperative day, etc. Next, we com-
pared the two patient groups with regard to the mean
changes for each calculated difference score. Table 4
presents the comparison of differences between the
mean OHIP-14 sum scores for the two conditions.
Independent-samples t tests revealed that the difference
Δ7–6 was statistically significant (p = 0.048). The
independent-samples t test enabled examination of
whether the conditions differed in the mean OHIP-14
sum scores for the 7 postoperative days (Table 3). We
found that the mean OHIP-14 sum scores were signifi-
cantly lower in the iodine tampon group than in the
Monoject® syringe group, except on postoperative days
6 and 7.

PI-NRS: iodine tampon versus Monoject® syringe

To assess the use of an iodine tampon compared with
the Monoject® syringe in terms of the measured pain
intensity score during the first postoperative week, we
carried out two separate RMA and independent-samples
t tests, comparing the PI-NRS scores for both groups on
each postoperative day. RMA analysis revealed a statis-
tically significant effect of time in the iodine tampon
group [F (6, 258) = 46.48, p < 0.001, ηp2 = 0.52] as well

Table 1 Characteristics of
examined groups Iodine tampon

(N = 44)
Monoject® syringe
(N = 43)

Difference test

Men 17 18 χ2 = 0.94, df = 1, p = 0.76

Women 27 25 36

Average age (SD) 28.11 (7.27) 24.79 (4.80) T = − 2.51, df = 74.73, p = 0.014

Table 2 Frequency Pell &
Gregory classification of
impaction of examined groups

Impaction grade Iodine tampon (N = 44) Monoject® syringe (N = 43) Total

2a 2 3 8

2b 5 5 10

3a 12 20 32

3b 22 15 37

3c 3 0 3

Total 44 43 87
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as in the Monoject® syringe group [F (6, 252) = 57.64,
p < 0.001, ηp2 = 0.58]. A pairwise comparison of the PI-
NRS score over seven postoperative days in the iodine
tampon group revealed that all measurements declined
over time and significantly differed from each other,
except between postoperative days 1 and 2 (p = 0.065).
Pairwise comparison of the mean PI-NRS score over
seven postoperative days in the Monoject® syringe
group showed that the mean scores declined over time,
with significant differences between all days (p < 0.05).

We additionally carried out a repeated-measures ANOVA
between-subjects factor analysis to evaluate differences in the
PI-NRS between the two conditions. The results revealed that
the mean PI-NRS significantly differed between the iodine
tampon group (3.33; SE, 0.27) and Monoject® syringe group
(4.46; SE, 0.27) [F (1, 85) = 8.16, p < 0.01], and we found no
interaction effect between time and condition on the PI-NRS
[F (6, 510) = 1.26, p = 0.28].

To determine the effect of the iodine tampon compared
with use of the Monoject® syringe, we performed
independent-samples t test analysis on PI-NRS scores for the
seven postoperative days. Table 5 shows the differences in
mean PI-NRS scores between the iodine tampon and
Monoject® syringe conditions on each postoperative day.
The results showed that the mean PI-NRS scores in the iodine

tampon group were significantly lower from postoperative
day 1 up to and including postoperative day 4. The two groups
did not significantly differ on the subsequent postoperative
days.

Discomfort and self-care

Table 6 presents the results concerning the variables on self-
care and discomfort, which clearly demonstrated a superior
effect of iodine-containing tampons during the first postoper-
ative week after extraction. Notably, on postoperative day 4,
57% of patients in the intervention group used the prescribed
medication, compared with 84% in the control group. Similar
results were found with regard to the presence of limited
mouth opening (trismus), chewing problems, swollen cheek,
and pain. Additionally, “no discomfort at all” was reported on
postoperative day 4 by 2% of patients in the intervention
group compared with 0% of the control group, and on post-
operative day 7 by 45% of the intervention group compared
with 30% of the control group. The two groups reported a
similar number of hours that they cooled their cheek with an
ice pack on the first day after surgery, and an independent-
samples t test showed no significant difference groups in the
mean number of cooling hours [t (85) = .97, p = 0.33; mean,
5.3 h; range, 0–12 h].

Table 3 Mean OHIP-14 sum
scores in the iodine tampon and
Monoject® syringe conditions

Intervention

OHIP-14

Mean (SD)

Iodine tampon (N = 44) Monoject® syringe (N = 43) p valuea

Day 1 20.84 (9.11) 27.79 (10.19) 0.001

Day 2 17.16 (11.15) 23.07 (10.08) 0.011

Day 3 12.91 (10.69) 18.84 (10.25) 0.010

Day 4 9.72 (9.09) 15.29 (9.51) 0.006

Day 5 7.71 (7.73) 11.93 (9.13) 0.022

Day 6 5.64 (6.48) 8.66 (8.35) 0.064

Day 7 4.19 (5.93) 5.50 (6.20) 0.319

a p value from independent-samples t-test for differences in mean OHIP-14 sum scores for each of the 7 post-
operative days between the iodine tampon and Monoject® syringe conditions
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Mean OHIP-14 sum score 

Tampon Monoject

Fig. 1 OHIP-14 sum scores on
the seven postoperative days for
both conditions
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Duration of surgery

Themean duration of surgery in the control groupwas 11.07min
(SD, 1.10 min). The mean surgery duration in the intervention
group was significantly longer: 12.18 min (SD, 2.64 min).

Postoperative complications

There were no cases of postoperative infection or AO.
Temporary hypoesthesia occurred in two cases (0.5%) in the
control group after surgical removal of the third molar. Full
recovery of sensibility was observed in both patients after 6
months.

Discussion

In the present study, we aimed to assess how the use of an
alveolar iodine-containing tampon affected postoperative oral
health–related quality (OHRQoL) following third mandibular
molar surgery. In accordance with previous findings, surgical
removal of the impacted mandibular third molar significantly
affected OHRQoL during the first postoperative days [1–8].
Postoperative sequelae, such as pain, trismus, swelling, and
chewing problems, commonly arise after tissue injury.

Numerous researchers have studied the effects of various pre-
operative, intraoperative, and postoperative intervention strat-
egies to avoid or decrease the degree of discomfort due to
inflammation induced by tissue injury during the surgical re-
moval of mandibular third molars [26–34]. Here, we demon-
strated that the application of an iodine-containing tampon
reduced the amount of perceived postoperative discomfort,
and thus improved the OHRQoL.

We used the OHIP-14 questionnaire to evaluate the effects of
iodine-containing tampons on the physical, social, psychological,
and functional aspects of daily life. Daily measurement of the
mean OHIP-14 sum scores in the iodine tampon group revealed
that the scores significantly decreased each day from the first
postoperative day to the seventh. In the Monoject® syringe
group, the mean OHIP-14 sum scores for postoperative days 1
and 2 were similar to the values in a 2012 study by Kieffer et al.
[20]. However, on postoperative day 3, the mean OHIP-14 sum
score was lower in the Monoject® syringe group in our study
compared with Kieffer’s study. This indicated that postoperative
irrigation of the extraction socket was beneficial to decrease the
amount of discomfort. Ghaeminia et al. previously reported ben-
efits of the use of a Monoject® syringe after mandibular third
molar surgery [18]. In the present study, the postoperative extrac-
tion sockets were not primarily closed, and thus remained a vul-
nerable site for debris accumulation.

Table 5 Mean PI-NRS scores in
the iodine tampon and
Monoject® syringe conditions

Intervention

PI- NRS Avg. (SD)

Iodine tampon (N = 44) Monoject® syringe (N = 43) p valuea

Day 1 5.22 (2.32) 6.61 (1.70) 0.002

Day 2 4.74 (2.50) 5.84 (1.94) 0.025

Day 3 3.94 (2.58) 5.40 (1.78) 0.003

Day 4 3.16 (2.41) 4.69 (1.91) 0.002

Day 5 2.73 (2.41) 3.56 (2.14) 0.093

Day 6 2.14 (2.26) 3.02 (2.33) 0.075

Day 7 1.41 (2.08) 2.12 (2.10) 0.116

a p value from independent t-test for differences in mean PI-NRS scores for 7 post-operative days between the
iodine tampon and Monoject® syringe conditions

Table 4 Independent-sample t
tests of differences in mean delta
OHIP-14 between the iodine
tampon and Monoject® syringe
conditions

Intervention

Differences

between POD

Iodine tampon (N = 44)

Mean (SD)

Monoject® syringe (N = 43)

Mean (SD)

p value

Δ 2–1 − 3.68 (9.32) − 4.72 (5.21) 0.52

Δ 3–2 − 4.25 (4.24) − 4.23 (4.50) 0.99

Δ 4–3 − 3.19 (4.84) − 3.55 (4.94) 0.74

Δ 5–4 − 2.01 (3.96) − 3.36 (5.02) 0.17

Δ 6–5 − 2.06 (3.22) − 3.27 (4.58) 0.16

Δ 7–6 − 1.46 (3.69) − 3.16 (4.24) 0.048*

*p < 0.05
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The other major primary outcome measure in our study was
the effect of alveolar iodine–containing tampons on postopera-
tive pain intensity. For pain relief, the patients were prescribed
ibuprofen 600 mg, commencing immediately after the surgery.
Bailey and colleagues proposed that NSAIDS, such as ibuprofen,
should be considered the first choice of pain relief medication
[35]. In addition to the prescribed ibuprofen 600 mg, the patients
in our study also reported the type and dosage of any other over-
the-counter (OTC) medications used. Most patients reported the
intake of paracetamol 1000 mg in combination with their pre-
scribed medication. This combination is reportedly beneficial for
pain relief after third molar surgery.

Both study groups reported pain on postoperative day 1.
The Monoject® syringe group exhibited a slightly higher pain
score on the 1st postoperative day, and the two study groups
significantly differed in pain perception on the following days.
Additionally, the Monoject® syringe group had a higher per-
centage of patients with intake of prescribed medications on
all assessed postoperative days. On the 4th postoperative day,
less than 60% of patients in the iodine tampon group were
taking prescribed medications, compared with over 80% of
the patients in the Monoject® syringe group. The two groups
also showed differences in other clinical parameters common-
ly induced as the result of inflammatory responses, such as
swelling, trismus, and chewing problems. The differences in
these clinical parameters appeared to be higher after the 3rd
postoperative day. From these results, it was obvious that the
iodine-containing tampon group suffered less postoperative
inconvenience.

Several factors have been identified as risk factors for the
severity of postoperative sequelae [31, 36], including patient’s
age, gender, anatomical and surgical variables (e.g., degree of
impaction), wound closure techniques, operator experience, and
the procedure duration. In the present study, the two groups did
not significantly differ in the distribution of men and women, but
a t test for independent observations revealed a significant
between-group difference in age. However, Pearson’s correlation
analysis did not reveal a statistically significant correlation be-
tween age and mean OHIP-14 sum scores. This finding is in
accordance with results presented by Benediktsdóttir et al. [37].
Moreover, the independent t test showed no statistically signifi-
cant correlation between gender and mean OHIP-14 sum scores.
All procedures were performed by one specialized oral and max-
illofacial surgeon; therefore, operator experience did not influ-
ence the results and could be eliminated as a variable adversely
effectingOHRQoL [7, 38–40]. Themean operating durationwas
significantly lower for the control group (11.07 min) compared
with the intervention group (12.18 min), but the difference was
clinically irrelevant.

Many prior studies have evaluated how different wound clo-
sure techniques influence the degree of discomfort after the sur-
gical removal of third molars. There remains considerable con-
troversy, with some studies suggesting that an open wound may
be beneficial [41–44], while others found that primary closure of
the wound ismore convenient [45]. In both groups of our present
study, the postoperative extraction sockets were left open for
healing by means of secondary intention. The patients in the
Monoject® syringe group were instructed to irrigate the post-

Table 6 Percentage of patients who answered “yes” on the self-care and discomfort questions

Question (yes) Intervention Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Did you use the prescribed medication? Monoject 100 93 91 84 65 49 40

Tampon 98 89 86 57 48 34 25

Did you cool with an ice package? Monoject 100 51 23 14 14 2 0

Tampon 100 45 25 14 9 5 5

Did you use additional medication other than that prescribed? Monoject 26 16 19 14 19 14 7

Tampon 18 14 16 18 11 9 9

Did you follow the same routine as always? Monoject 0 2 5 12 26 47 60

Tampon 2 11 20 32 50 64 73

Did you experience limited mouth opening? Monoject 100 98 93 79 70 42 37

Tampon 98 93 86 73 57 39 23

Did you experience reduced chewing ability? Monoject 93 91 91 81 72 42 30

Tampon 91 80 70 73 57 45 30

Did you experience a swollen cheek? Monoject 93 95 95 86 63 37 26

Tampon 82 93 93 77 43 23 11

Did you experience pain as a result of surgery? Monoject 98 93 88 79 65 63 47

Tampon 86 84 80 64 59 45 25

Did you experience any discomfort? Monoject 0 0 0 0 0 12 30

Tampon 0 0 0 2 16 25 45
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extraction socket with tap water at 48 h postoperatively. For
patients in the experimental group, an iodine-containing tampon
was placed in the extraction socket after third molar extraction.
Wound healing by secondary intention and administration of an
alveolar iodine-containing tampon in the postoperative extraction
socket is a form of surgical drainage.

Over the past three decades, multiple studies have examined
the administration of various foreign agents in a post-extraction
socket [14–17] and have evaluated how these agents impact the
degrees of pain, swelling, trismus, and chewing problems.
Additionally, several prior studies have evaluated the effects of
surgical drainage on wound healing, postoperative sequelae, and
pain. Hollander et al. observed reduced postoperative pain and
swelling when using a bismuth iodoform paraffin paste–
impregnated (BIPP) ribbon gauze dressing with partial closure,
compared with a primary closure technique [14]. Similarly,
Egbor et al. reported reduced postoperative swelling and trismus
in patients treated with a Whitehead’s Varnish dressing in the
socket, compared with primary closure [15]; however, the mea-
sured pain score did not significantly differ between these study
populations. Notably, all patients received oral administration of
500 mg amoxicillin and 200 mg metronidazole for 5 days post-
operatively, and thus, it is unclearwhether the positive effects can
be fully attributed to the dressing intervention. Consistent find-
ings were also described by Chukwuneke et al. [46] and
Chaudhary et al. [47].

Liu et al. [17] performed a systematic review of ten random-
ized controlled trials to evaluate the effectiveness of surgical
drainage after mandibular third molar surgery. They concluded
that surgical drainage has a positive effect on postoperative
sequelae, resulting in less swelling and trismus during the early
and late stages, and significantly less pain during the early
stage. They also evaluated three types of drainage methods
and concluded that the tube drain group showed better results
than the rubber drain and gauze drain groups, due to a stronger
drainage effect. Akota et al. [16] assessed the post-surgical
effects of locally applied gauze drain impregnated with chlor-
tetracycline ointment and concluded that the impregnated drain
effectively reduced alveolar osteitis. However, they did not find
any beneficial effects on postoperative pain, swelling, or tris-
mus. Rakprasitkul et al. [48] compared primary closure with
placement of a tube drain after surgery and found that surgical
drainage did not influence pain but had a significant positive
effect on postoperative swelling and trismus, which is in agree-
ment with the finding of Egbor et al. [15].

Benediktsdóttir et al. reported that the use of an ice pack to
cool the masseteric region, starting immediately after surgery,
resulted in significantly reduced swelling and trismus (p< 0.05)
on postoperative days 1, 2, and 7 [37]. However, Van der
Westhuijzen et al. [49] and Zandi et al. [50] did not find any
significant difference in postoperative sequelae with the applica-
tion of an ice pack after third mandibular surgery in their studies.
In our present study, immediately after the operation, patients in

both groups were given an ice pack and instructed to apply it to
the cheek on the side of intervention in 10-min intervals.
Although both groups used ice packs, the two groups in our
study exhibited significantly different degrees of swelling, based
on the overall mean OHIP-14 sum scores measured on the first
3 days postoperatively. Notably, Benediktsdóttir et al. reported
that level of impaction was correlated with postoperative pain
[37]. In our present study, the Mann-WhitneyU test showed that
no significant differences in impaction grade between the iodine
tampon group and the Monoject® syringe group (U = 735.00,
z= − 1.91, p = 0.56). However, the iodine tampon group includ-
ed more patients with a higher impaction grade compared with
the Monoject® syringe group. Thus, with all other things being
equal, the iodine tampon group was at a greater risk for postop-
erative pain. Considering that patients in the iodine tampon group
perceived less postoperative sequelae, it is likely that the effect of
an alveolar iodine tampon on OHRQoL would have been even
greater than in our present results if both groups had been equal.

Chlorhexidine (CHX) has an antimicrobial effect that can last
up to 24 h. Several studies have evaluated the effect of a CHX
rinse on the incidence of AO [12, 13]. Rinsing preoperatively
and up to 7 days postoperatively with CHX 0.12% significantly
reduces the incidence of AO. On the other hand, a single preop-
erative rinse with CHX was not associated with a significant
reduction in AO incidence [51]. Adverse side effects, such as
tooth discoloration and alteration in taste, have been reported
with prolonged use of CHX [52, 53]; therefore, it is advised that
CHX use should be limited to a short period. In our present
study, the incidence of surgical site infection (SSI) and AO
was 0%. These results were positive compared with the preva-
lence rates reported in other studies, which vary between 1 and
30% and between 3.9 and 29.6% respectively [54, 55].

Despite much effort to objectify our present results, there
are several limitations that must be considered when
interpreting the results. All third molars removed in the pres-
ent study were asymptomatic and without pathology; there-
fore, no statements can be made about the effectiveness of
placing an iodine-containing tampon in the post-extraction
socket in cases of active pathology. Additionally, this study
only measured the effects of the iodine-containing tampon
after surgical removal of the mandibular third molars; there-
fore, our results cannot be extrapolated to other extraction sites
in the tooth arch. Another limitation is that there is a lack of
data regarding the correct usage of the Monoject® syringe by
the patients. Failing to correctly rinse the postoperative extrac-
tion socket after surgery may lead to food impaction, infec-
tion, and delayed healing time. Ghaeminia et al. reported that
42% of the patients were unable to irrigate the postoperative
extraction socket, despite having received instructions [18].
This issue may have resulted in more postoperative sequelae
for the control group, and thus adversely affected patients’
QoL. Finally, the data regarding the postoperative days were
filled in by the patients themselves. Although self-assessment
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or self-reporting is a preferred method for data acquisition, the
data are subjective, and the assessment of self-reported data is
not immune to potential bias [56]. A recall on postoperative
day 3 or 4 would have been helpful for objective assessment
of the clinical parameters.

Conclusion

The results of our present study indicated that the administra-
tion of an alveolar iodine–containing tampon in the postoper-
ative extraction socket, after removal of an impacted mandib-
ular third molar, resulted in improved OHIP-14 and PI-NRS
scores. The use of an iodine tampon also had positive effects
on postoperative sequelae, and thereby resulted in less post-
operative inconvenience and discomfort following the surgi-
cal removal of an impacted mandibular third molar.
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