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Abstract
Background: This study was designed to compare effect of combined use of dexamethasone and honey versus each a®
alone in controlling complications associated with removal of impacted mandibular third molar.

Methods: This randomized clinical study included patients suffering from impacted mandibular wisdom teeth. Patients were
divided randomly into 4 groups. Group |, control, group Il, received dexamethasone injection preoperatively, group lll, received
honey locally in the wound after extraction, and group IV, received dexamethasone injection preoperatively and topical honey
application. All patients were evaluated preoperatively and postoperatively to assess facial edema, interincisal distance, pain, and
total analgesic dose used.

Results: Significant edema developed in group | than other groups and improved significantly in group Il and Ill on seventh
postoperative day, and tenth postoperative day in group . Insignificant edema developed in group IV. Significant decrease in
interincisal distance occurred in all groups on third postoperative day that improved significantly on seventh postoperative days in
all groups except group |, it improved on tenth postoperative day. Pain was significantly minimum in group IV than other groups
and its maximum degree was in group |.

Conclusion: Both dexamethasone and honey are an effective way of minimizing swelling, pain, and trismus after removal
of impacted lower third molars. Both agents either alone or in combination provide simple, safe, painless, and cost-effective
method to eliminate postoperative discomfort. However, dexamethasone or honey can decrease complications related to surgical
extraction of mandibular third molar, the simultaneous application of both agents is more effective method in this regard.

Abbreviations: AM = angle of mandible, AN = ala of nose, CM = corner of mouth, IID = interincisal distance, IV = intravenous,

P = pogonion, T = tragus, VAS = visual analogue scale.
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1. Introduction

Surgical removal of an impacted mandibular third molar is one
of the most common procedures in oral and maxillofacial sur-
gery. The inflammatory response to surgical trauma is associ-
ated with edema, discomfort, dehiscence, and trismus and these
factors may affecting the patient’s everyday life.!'*! Also, com-
plications such as dry socket and postoperative infection after
surgical removal of impacted molars have been recorded and
contributed in worsening of the patient’s condition.!*’!
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An appropriate anti-inflammatory drug is necessary to
reduce postoperative inflammation and associated problems.!!
Corticosteroids are employed to prevent oedema and trismus
associated with surgical extraction of impacted third molar.”!
Different studies showed that corticosteroids were effective in
lowering postoperative pain and oedema in patients undergoing
dental operations.”¥! A number of recent investigations studied
the analgesic benefit of a single perioperative dosage of dexa-
methasone, but the results have been inconsistent.®!
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Since ancient times, honey has been one of the most reg-
ularly employed agents in alternative medicine.l'®!!] There
is enough data to support the use of honey in treatment of
wounds and burns.!"!>13 Honey’s therapeutic benefits have
been linked to its antimicrobial, anti-inflammatory and anti-
oxidant properties.l'¥ When applied to wounds and burns,
honey has been shown soothing effect and superior efficacy
than povidone iodine dressing in reducing pain and increas-
ing comfort in chronic wound patients.['"] Also, honey reduc-
ing acute postoperative pain and analgesic requirements
in tonsillectomy patients.l'%!”! Furthermore, Honey could
also be utilized to treat the pain associated with alveolar
osteitis.!'?!

This study was designed to compare the effect of combined
use of dexamethasone and natural honey versus each agent
alone in controlling complications associated with surgical
extraction of impacted mandibular third molars.

2. A novel therapeutic approach for reducing
postoperative inflammatory complications after
impacted mandibular third molar removal

2.1. Study design

This study was a prospective, randomized clinical trial that
performed according to CONSORT 2010. The study was per-
formed according to rules of ethics declared by Helsinki. An eth-
ical approval (no. 21-5\1) was obtained from the institutional
ethics committee. All patients included in this study signed an
informed consent. The study duration was from January 2021
until June 2021 and ended as planned in the suggested study’s
protocol. This study was registered under www.ClinicalTrial.
gov (study no. NCT04848259 -14 \ 4\ 2021).

In this study, to investigate the effect of natural honey and
dexamethasone on postoperative complications of impacted
third molar removal, the patients were divided into 4 groups
that included control, dexamethasone, honey, and combined
honey-dexamethasone groups.

2.2. Sample size calculation

In the current study, the minimum sample size required of sub-
jects was 69 using G*Power version 3.1.92, where the effect size
was 0.40 (chosen as an above medium value)!"”! with alpha error
0.05 and a power level of 0.80. Considering that some patients
could be lost during postoperative follow up periods, 80 sub-
jects were finally included.

2.3. Inclusion and exclusion criteria

Patients were included in this investigation if they had no sys-
temic disease, no history of smoking, their age ranged 20 to 35
years old, and suffering from mesioangular impacted mandibu-
lar third molar. Regarding the vertical position of an impacted
tooth, only Pell and Gregory class B impaction (The occlusal
plane of an impacted tooth is between the occlusal plane and the
cervical line of a second molar) was included. Also, regarding
horizontal relation of an impacted tooth to mandibular ramus,
only Pell and Gregory class 2 impaction (half of the crown of an
impacted tooth is covered by a mandibular ramus) was included
in this study.

While, patients were excluded from this study, if they
were suffering from pericoronitis before the surgery, have
taken antibiotic or anti-edematous drugs 2 weeks before the
surgery, suffering from concurrent periodontal disease and
patients presented with contraindications to drugs used in
this study.
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2.4. Patient grouping

Patients were divided randomly (using online software (https://
www.randomizer.org) into 4 groups, each group contained 20
patients. In group I, after extraction of an impacted third molar
a wound irrigated by normal saline before closure. In group II,
dexamethasone 2 % (8 mg/2 mL, Sigma, KSA) at dose 0.2 mg/kg
was injected intravenously (IV) half an hour before the surgery.
In group III, 2mL natural honey was placed in the socket after
tooth extraction while, in group IV dexamethasone 2% at dose
0.2 mg/kg was injected IV half an hour before the surgery and
2mL natural honey was placed in a socket after tooth extraction
before closure.

Before the commencement of the study the honey was obtained
from the Cooperative association of Beekeepers in Madina
munawarah and submitted for chemical analysis, to ensure that
its chemical composition be adherent to Codex Alimentarius?”!
and Saudi standard specifications,?" in (Food and environment
laboratories, Quality Agency, Municipality of Al-Madinah
Al-Munawwarah Region) form number: 42002206.

2.5. Surgical protocol

All patients underwent the surgery under inferior alveolar and
buccal nerve blocks using 2% lidocaine with 1:200,000 epi-
nephrine solution. Dexamethasone 2% at dose 0.2 mg/kg was
injected half an hour IV before surgery in group II and IV. A
modified ward flap was raised to access the surgical field, buc-
cal and distal bone was removed around the impacted tooth
using surgical burs rotate at low speed under copious saline
irrigation, then the tooth was sectioned. Once the tooth was
extracted, the bone edge was smoothed by a bone file, socket
was irrigated with sterile saline solution to eliminate debris.
After that, 2mL of natural honey was applied in group III and
IV (Fig. 1). Then, the flap was closed was with 3-0 silk. All
patients were instructed to take Augmentin 1g/12h for 7 days,
Ibuprofen 400 mg tablet on demand and received a written
postoperative instruction.

Figure 1. Honey application after extraction of impacted third molar.
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2.6. Patient evaluation

All patients were submitted to preoperative and postoperative
evaluation that included assessment of mandibular function,
pain level on visual analogue scale (VAS), total amount of the
used analgesic dose, and facial edema. Postoperative evaluation
was performed on the first, second, third, seventh and tenth
postoperative day.

Mandibular function was evaluated by measuring an inter-
incisal distance (IID) between upper and lower anterior teeth.
Pain intensity was evaluated by using a 10-point VAS, with the
patient marking a mark on the scale to refer the pain level from
no pain “0” to severe pain “10.” Total amount of the used anal-
gesic dose was calculated after surgery by asking each patient to
report each analgesic dose that was used postoperatively. Finely,
facial edema was evaluated by using a modification of the tape
measure method described by Gabka and Matsumara.??! The
points of this measurement include angle of mandible (AM),
tragus (T), pogonion (P), corner of mouth (CM), ala of nose
(AN) and lateral canthus of eye. Following measurements were
recorded D1: AM-P; D2: AM-CM; D3 AM-AN; D4: AM-lateral
canthus of eye; D5: T-P; D6: T-CM and D7: T-AN. After record-
ing of these measurements, the mean values of (D1-D4), (D5-
D7), and (D1-D7) were calculated and compared among the
groups.

2.7. Statistical analysis

It was carried out using SPSS computer package version 25.0
(IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp.,
USA). For descriptive statistics: the means, standard devia-
tions, and 95% confidence intervals were used for quantitative
variables. For analytic statistics: A repeated measures ANOVA
with a Greenhouse-Geisser correction test was applied to assess
differences in means of quantitative variables within the same
group at different time periods with Bonferroni post hoc cor-
rection to determine where the significance specifically exist.
Kruskal-Wallis test was used to assess differences in means of
quantitative variables between the groups at each time period.
The statistical methods were verified, assuming a significant
level of P < .05 and a highly significant level of P < .001.22"
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3. Results

This study was conducted on 80 patients, 43 females and 37
males, with mean age 25.025. The mean patients’ age was
27.20+7.13, 28.20+7.82, 28.20+8.33, and 28.50+6.41 for
groups I, II, ITI, and IV, respectively. Each of group II and group
III contained 12 female patients while, group I and group IV
contained 10 and 9 female patients, respectively.

There was no statistically significant difference among groups
regarding mean age and sex distribution. In addition, there was
no statistical difference among groups regarding all evaluated
parameters at the preoperative period. All patients showed
uneventful wound healing and no infection or wound dehis-
cence was reported.

In this study, there was statistically significant facial edema
appeared on the third postoperative day in all groups, except
group IV. Significant improvement in the edema begins to
appear on the seventh postoperative day in groups Il and group
1. While significant improvement appeared on the tenth post-
operative day in groups I. At all intervals, group IV showed
non-significant development of the edema.

Comparison among groups showed that, on the third post-
operative day there was significant increased edema in group
I than other groups. While, on the seventh postoperative day
there was significant improvement in the edema in group IV
than group I (Table 1).

Significant decreased IID was reported on the second post-
operative day in groups I and IV and on the third postoperative
day in all groups. Significant improvement in IID was reported
on the seventh and tenth postoperative day in all groups except
group I, the improvement occurred on the tenth postopera-
tive day. From the first to tenth postoperative days, significant
decreased IID was observed in group I than groups II and IV
(Fig. 2).

Regarding pain score on VAS, this study showed that pain
was reported in all groups on the first postoperative day and
continued to the third postoperative day. Then, the pain was
significantly decreased on the seventh postoperative days in all
groups. Comparison among groups showed that in all postop-
erative follow up periods, the pain was significantly minimum
in group IV than other groups and its maximum degree was

Comparing facial swelling values at different follow up interval in all groups.

Postoperative

Variables in different groups Preoperative First day Second day Third day Seventh day Tenth day Pvalue'

Mean (D1 to D4)
Group | 9.87 + .82 10.91 £ .77 1113+ .74 11.31+.78 11.2 + .81 9.92 +.76 <.001*
Group Il 982+ 4 10.21 + .68 10.33 + .47 10.45 + .41 9.97 + .76 9.8+.78 .028*
Group Il 9.77 + .88 10.42 + .84 105+ .8 10.78 = .72 9.94 + 84 9.8+1.06 .003*
Group IV 9.74 + 62 9.85 + .53 9.88 + .59 10.01 + .67 9.74 + .76 9.8 +.59 .935
Pvalue? 502 .004 <.001 <.001 279 674

Mean (D5 to D7) Immediate 2" day 31 day 7" day 10" day
Group | 11.82+£1.64 12.7+1.71 13.23+1.66 13.69+1.56 12.58+1.66 11.91+£1.69 .005*
Group Il 12.03+1.01 12.36+1.08 12.79+1.06 12.84+1.02 12.23+1.07 121+1.16 .035*
Group Il 11.93 +.95 12.26+1.06 12.5+.99 12.92 + .97 12.01 + .95 11.95+1.01 .031*
Group IV 11.85 + .51 1211+ .53 12.24 + 51 12.31 + .55 11.99 + .62 11.91 + .58 287
Pvalue 102 247 .290 102 .046* 228

Mean (D1 to D7) Immediate 2" day 3 day 7" day 10" day
Group | 10.76 +1.14 11.72+1.14 11.93+1.11 12.16+1.09 10.99+1.12 10.81+1.06 <.001*
Group Il 10.8 + .61 11.23+.72 11.84 + .64 112+ .64 10.96 + .83 10.83 +.73 .029*
Group |l 10.76 = .85 11.3+.93 11.37 = .89 11.71 = .84 10.85+.9 10.73+1.01 .023*
Group IV 10.69 + .53 10.82 + .47 10.85 + .51 10.9 + .52 10.74 + .62 10.7 + .56 .625
Pvalue .563 101 .010* .004* 910 532

. Significance. P value in row indicates significance between groups.

2: Significance P value in column indicates significance at different follow up period in each group.

D1 = distance from angle of mandible to pogonion, D4 = distance from angle of mandible to lateral canthus of eye, D5: distance from tragus to pogonion, D7 = distance from angle of mandible to ala of

nose.
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in group 1. Also, there was no statistically significant difference
between group I and group III on the first and third postopera-
tive periods (Fig. 3).

The results of this study showed that, during the first post-
operative day, the maximum used analgesic dose was reported
in group I while, the minimum dose was reported in group IV.
In all groups, significant reduction in the used analgesic dose
was recorded on the third postoperative day. The dose was
stopped on the seventh postoperative days in groups II and
IV and stopped on the tenth postoperative day in group III
(Fig. 4).

4. Discussion

Edema, discomfort, and trismus are common complications
associated with oral surgery, which have a substantial impact
on a patient’s quality of life. Prevention of postoperative dis-
comfort that happen after removal of an impacted third molar
is usually a better patient care method than treating the disease
after appearance of symptoms. Many clinicians have success-
fully employed anti-inflammatory drugs, such as steroids, for
this purpose. Dexamethasone is a synthetic glucocorticoid with
anti-inflammatory, long-acting, high-potency and immunosup-
pressive properties. It has at least 25 times the glucocorticoid
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action of hydrocortisone. However, unlike hydrocortisone, it
has only a minor mineralocorticoid action.?*23!

Because of side effects of synthetic medications, particularly
steroids,?¢! researchers are focusing more on plant-based drugs.
Honey, a natural ingredient that has been utilized for therapeu-
tic purposes since ancient times, in addition to plant-based med-
ications. Honey is now accepted as a novel effective therapy for
different disorders, thanks to the validation of ethnopharmaco-
logical claims.”!

To evaluate quality of honey and ensuring that it is free from
any foreign bodies or any concomitant, a sample of honey was
subjected for chemical analysis. The chemical analysis included
presence of strange smell, foreign matter, fermentation, and
level of acidity. Also, moisture, sugars content (fructose, glucose,
and sucrose) and percent of hydroxymethylfurfural were deter-
mined. A sample was considered of good quality and safe if it
meets Codex Alimentarius?” and Saudi standard specification
for hone.P!

Aim of this current study was to increase postoperative sat-
isfaction of oral surgery patients through comparing the effect
of combined use of preoperative dexamethasone injection and
local honey placement in the wound after extraction versus
solely preoperative IV dexamethasone injection or local honey
placement.

==@==Control ==@==Dexamethasone

Preoperative Immediate

2nd dav

==0==Honey ==@=Honey + Dexamethasone

3rd dav 7th dav 10th dav

Figure 2. 1ID in all groups along different follow up intervals. ID = interincisal distance.

w=@==Control e=@==Dexamethasone

==Q==Honey ==@==Honey+ Dexamethasone

Preoperative Immediate

2nd day

3rd day 7th day 10th day

Figure 3. Pain score on VAS in all groups along different follow up intervals. VAS = visual analogue scale.
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Figure 4. Total analgesic dose used at different follow up periods in all groups.
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In this study, only mesioangular, Pell and Gregory class B
(vertical position), and Pell and Gregory class 2 (horizontal posi-
tion) impactions were included. All surgeries were performed by
the same surgeon and the same surgical protocol was used for
all patients in order to eliminate bias associated to intraoper-
ative trauma. Additionally, a modified ward flap was used to
get access to the surgical field, as it was determined that both
ward’s flap and modified ward’s flaps give good efficacy while,
the modified ward’s flaps having much less duration of surgery
and postoperative pain.?*!

In the current study, dexamethasone was used through IV rout
as it provides stable blood levels just prior to surgical trauma.
While, oral route efficacy is dependent on patient compliance,
and a repeated oral dose is necessary to maintain an adequate
blood level. Ability of oral corticosteroid to reduce postopera-
tive sequelae is debatable. Regarding intramuscular route, it has
a larger risk of adrenal suppression.?’!

Dexamethasone was administered preoperatively, as it is only
effective in controlling edema if given prior to tissue damage."!

For controlling postoperative pain, Ibuprofen was used.
However, the Ibuprofen has analgesic and anti-inflammatory
properties but, it did not affect the results of this study because
all patients, in all groups, were prescribed to take Ibuprofen on
demand. Therefore, its effect was present and neutralized in all
groups.

There was no statistically significant difference between
groups in terms of age and sex distribution. In addition, there
was no change in any outcome factors in any group during the
preoperative period. This guarantees that the results are more
consistent.

Regarding postsurgical edema, the maximum mean level of
edema was significantly observed on the third postoperative day
in all groups (P < .05), except group IV that, showed insignif-
icant (P > 0.05) edema during different postoperative periods.
Significant improvement (P < .05) (decrease in edema level when
compared to its maximum increase at on the third postoper-
ative day) occurred on the tenth postoperative day in group I
that nearly subsided to its preoperative level, while it improved
significantly on the seventh postoperative day in both group II
and group III.

These results are in agreement with study of Raakesh N et
al,??! and Berine and Hollander,®!! who reported a significant
improvement in postoperative edema in dexamethasone than

control group. Also, in accordance with Elbagoury E et al,’? who
stated that after surgical removal of impacted third molar there
was less swelling in honey group than in control group. While, the
current study is in disagreement with Kang et al,** who reported
that there was no significant effect appeared on facial swelling
after giving the patients one preoperative dose of prednisolone at
10 or 20mg orally before mandibular third molar surgery. The
different result between both studies may be attributed to differ-
ence in rout of drug administration and different dose.

This result can be attributed to the anti-inflammatory effect
of dexamethasone and its ability to decrease capillary permea-
bility**! and decrease prostaglandins E2 and thromboxane B2
levels.35 Also, the ability of honey to decrease fluid transudation
and inflammatory mediators’ level and elevating nitric oxide
end products can explain its anti-edematous effect.!*!

Result of this study showed that, a significant decreased IID
was reported in control than other groups during the first 3
days postoperative. While significant improvement reported
on the seventh postoperative day in all groups except group
I where, significant improvement in IID was reported on the
tenth postoperative. This is in accordance with Raakish N, 22!
El Hag et al,*® and Graziani et al,®”! who reported that sig-
nificant reduction in mouth opening in dexamethasone than
control group. This may be due to anti-inflammatory action
of dexamethasone and honey and ability of honey to stimulate
tissue repair.!'! This result is in contrast to with Kang et al,’**!
who reported that there was no significant effect on mandibu-
lar movement after giving the patients single preoperative dose
of prednisolone at 10 or 20 mg orally before mandibular third
molar surgery. As mentioned previously the difference rout of
drug administration and different dose may be responsible for
different results.

When comparing 4 groups, there was significant (P < .05) less
pain in group IV than other groups, and there was a significant
less pain in group II and group III than group I, while there was
non-significant (P> 0.05) difference between group Il and group
1. The lower pain level in group II and group III compared to
the control group is consistent with Raakish N,?? Nuraldeen
M, and Al-Moudallal Y.B¥ The former reported less pain in
dexamethasone group and the later reported less pain in honey
group than the control. This result is in disagreement with Kang
et al,?¥ who found that there was no significant effect on post-
operative pain after giving the patients single preoperative dose
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of prednisolone at 10 or 20 mg orally before extracting the third
molar. As mentioned previously the difference in rout of drug
administration and different dose may be responsible for dif-
ferent results.

Regarding total used analgesic dose, there was significant less
used dose in group IV than other groups and there was signif-
icant less analgesic dose in group II and III than group I. Also,
there was less analgesic dose in group II, and IV than group
I on the seventh and tenth postoperative days. These results
were in accordance with Raakish N?2! who reported less pain
in dexamethasone than control group and Nuraldeen M and
Al-Moudallal Y, who found less analgesic dose used with
honey group than the control. Honey decreases activity of cyclo-
oxygenase-1 and cyclooxygenase-2, thus demonstrating anti-in-
flammatory effects and shows immunomodulatory effects.’*! As
mentioned previously, the anti-inflammatory effects of dexa-
methasone and honey explain their role in reducing pain and
analgesic dose after surgery.’33!

Generally, results of the current study may be attributed to
the ability of dexamethasone to prevent conversion of phos-
pholipid into arachidonic acid, therefore blocking formation
of prostaglandins, leukotrienes and thromboxane A2 related
substances. In addition to its ability to reduce capillary per-
meability.** Also, it has the potential to inhibit formation of
pain mediators in traumatized area and reducing sensitization
of central pain receptors by blocking nociceptors centrally and
peripherally.3#%#1 While, the ability of honey to reduce white
blood cells in inflammatory media and decreasing prostaglan-
din levels and elevating nitric oxide end products can interpret
its antiedematous effect.!'¥ The combined effect of preoperative
administration of dexamethasone and topical application of
honey in extraction site may result in insignificant postoperative
sequalae in this group.

It is recommended that, a future study with evaluation of
swelling using soft tissue images obtained by facial scanning
that, can provide a more reliable evaluation in that regard.

5. Conclusion

The use of dexamethasone and natural honey can reduce the
degree of swelling, trismus and pain after surgical removal
of impacted third molar. In this prospective randomized clin-
ical study, we conclude that preoperative administration of
intravenous dexamethasone and topical application of natu-
ral honey is effective in combating postsurgical complication.
Superior effects were seen in simultaneous use of preoperative
dexamethasone and topical application of honey in extraction
site.
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