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Abstract (J Korean Assoc Oral Maxillofac Surg 2024,;50:27-34)

Objectives: Surgical intervention for removal of an impacted third molar can lead to significant pain and swelling. Corticosteroids show promise for
mitigating postoperative sequelae across various surgical contexts. The use of corticosteroids following minor oral surgery, though controversial, has
already been proven effective. However, little research has explored peroral prescription of corticosteroids despite its convenience for outpatients and
for non-surgeons like implantologists and periodontists and others who don’t have access to needle injections. The aim of this study was to address a
void in the literature by comparing the effects of two styles of preoral administration of prednisolone after surgical removal of the mandibular third mo-
lar and to determine which style minimizes postoperative sequelae.

Materials and Methods: A randomized, split-mouth clinical study was conducted to investigate the efficacy of two different styles of preoral pred-
nisolone in mitigating postoperative sequelae following surgical extraction of impacted mandibular third molars. Fifteen participants were enrolled in
the study. Random selection was used to determine the prescription style for the right and left mandibular arch. Group A included those who received a
single dose of prednisolone 25 mg, while group B received prednisolone 5 mg postoperatively for a period of three days (5 mg three times/day on the
first postoperative day, 5 mg twice/day on the second postoperative day; 5 mg once/day on the third postoperative day).

Results: There was a significant difference in the distance between the corner of the mouth and tragus, which decreased with the time interval with
respect to group B when compared to group A.

Conclusion: The present study showed that a three-day tapered dose of prednisolone postoperatively was more effective in reducing post-extraction
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sequelae than a single-dose regimen.
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|. Introduction

Impacted mandibular third molars, a prevalent condition

affecting up to 35% of the population, often necessitate sur-
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gical extraction. In the United States alone, this procedure
accounts for over 2 million extractions annually'”. However,
the aftermath of such interventions can include substantial
postoperative sequelae, including pain, swelling, trismus, and
infection. Among these, pain is the most pervasive, and is of-
ten severe, lingering for several days. Swelling can hinder es-
sential functions such as eating and speaking, while trismus,
characterized by limited jaw movement, can impede oral
hygiene practices. Although rare, infection is a grave concern
following third molar extraction™.

Prednisolone, a corticosteroid known for its anti-inflam-
matory and immunosuppressive properties, has exhibited

promise in mitigating postoperative sequelae across various
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surgical contexts, including third molar extraction™. While
the precise mechanism remains unclear, prednisolone likely
dampens the inflammatory response after surgery, which
could diminish pain, swelling, and trismus. Furthermore,
prednisolone’s immune-suppressive properties could poten-
tially aid in preventing postoperative infections™.

Numerous investigations have explored the utility of pred-
nisolone for alleviating postoperative sequelae after third mo-
lar extraction, with a spectrum of different outcomes. Some
studies emphasized the effectiveness of prednisolone in this
context; Bierne and Holland’s study in 1993 demonstrated
that patients administered prednisolone experienced signifi-
cantly reduced pain and swelling compared to their coun-
terparts'. Similarly, Jepsen and Andreasen in 1991 observed
decreased pain and trismus in prednisolone-treated patients®.

However, other studies failed to establish significant ben-
efits of prednisolone administration. Ozok and Uslu in 2007
found no discernible disparities in pain or swelling between
prednisolone-treated and untreated patients’. Similarly,
Yilmaz and Ozturk in 2004 reported no substantial differ-
ences in pain, swelling, or trismus’.

Several factors potentially influence the efficacy of pred-
nisolone in ameliorating postoperative sequelae after third
molar extraction: the dosage of prednisolone, the duration
of treatment, and the timing of administration™””. Optimal
dosage remains controversial, with conflicting findings re-
garding higher doses over lower doses. Similarly, there is no
consensus on the ideal treatment duration, with studies dem-
onstrating the efficacy of both shorter and longer treatment
courses”’. Additionally, the time context of prednisolone ad-
ministration is noteworthy, with studies supporting its preop-
erative and postoperative use”™’. This study aims to compare
two prescribing styles of prednisolone and determine which

one leads to fewer postoperative complications.

[l. Materials and Methods

1. Study design

A randomized split-mouth clinical study was conducted to
investigate the efficacy of prednisolone in mitigating post-
operative sequelae following surgical extraction of impacted
mandibular third molars. The study was employed at Jazan
University College of Dentistry clinics from January to June
2023 and used a within-subject design, with each participant
serving as their own control by comparing two different treat-
ment approaches within the same individual.
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All methods for this study were carried out in compliance
with the Declaration of Helsinki. The study adhered to ethical
guidelines and obtained appropriate ethical approval from the
Institutional Review Board (IRB) and the Standing Committee
for Scientific Research - Jazan University (HAPO-10-Z-001)
with reference No. REC-44/07/505. All research data is in
the possession of the corresponding author. Informed consent
was obtained from each participant before participation in the
study, and their confidentiality and anonymity were strictly
ensured.

Sample size was calculated based on a previously pub-
lished study by Al-Shamiri et al.". A sample-size calculator
(https://stats.oarc.ucla.edu/other/gpower/) was utilized. Final-
ly, 15 participants were enrolled in the study: eight females
and seven males. Inclusion criteria included age between 18
to 30 years, good health status, and the presence of impacted
mandibular third molars necessitating surgical extraction
(right and left side) with complete root formation.

All of the impacted cases were Class II, Position B on Pell
and Gregory classification of impacted mandibular third
molars®. This study’s surgical procedures included bone re-
moval. The researcher (M.M.H.B.) used the envelope system
to decide whether to initially operate on the left or right side.
The surgical extraction procedure was performed unilaterally,
with a minimum of 21 days before surgical extraction on the
opposite side.

The study excluded all possible participants who had a
history of thromboembolic or cardiovascular events, hyper-
tension, gastrointestinal tract ulcers, diabetes, glaucoma,
active bacterial, fungal, or viral infections, or psychosis. Fur-
thermore, those who were taking anti-inflammatory medica-
tions and women who were pregnant or lactating were also
excluded from the study. All patients underwent radiographic
(periapical and panorex view) and clinical examinations per-
formed by a single examiner.

Participants were selected through a rigorous screening
process from among patients who visited the College of Den-
tistry, Jazan University, to ensure homogeneity in the study
population. Randomization was performed via computer-gen-
erated sequence to allocate participants into group A (single
dose) or group B (tapered dose), ensuring an even distribu-
tion of participants between the groups.

2. Procedure

A single qualified oral and maxillofacial surgeon who was
blinded to group enrollment and who had a postgraduate de-
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gree and four years of experience in the specialty (M.M.H.B.)
performed surgery for every patient who participated in the
trial. Anesthesia was achieved locally using a mepivacaine
2%/epinephrine 1:100,000 (Septodont) to block the inferior
alveolar, lingual, and buccal nerves.

Three-sided mucoperiosteal flaps were reflected, buccal
bone guttering was carried out under irrigation with sterile
isotonic saline, and tooth division was performed with a low-
speed handpiece and appropriately sized round surgical burs
as necessary; the third molar was subsequently removed,
after which the flap was repositioned and sutured with 3/0
black silk. Every patient was given the standard postoperative
instructions and analgesics (ibuprofen 400 mg three times a
day for 3 days).

3. Intervention

Participants in group A received a single dose of predniso-
lone 25 mg, while those in group B received prednisolone
5 mg postoperatively for three days (5 mg three times/day
on the first postoperative day, 5 mg twice/day on the second
postoperative day; 5 mg once/day on the third postoperative
day). The intervention was administered in a single-blind
fashion, where the researchers who collected the data were
blinded to treatment allocation.

4. Data collection

Preoperative and postoperative parameters were assessed
to quantify the impact of prednisolone on postoperative se-
quelae. Parameters included maximum mouth opening, facial
swelling (from the corner of the mouth to the tragus and the
canthus to the mandibular angle), and pain intensity using a
visual analog scale (VAS). Measurements were taken at vari-
ous times: preoperative, immediately postoperative, and on
the first day, third day, and seventh day following the surgi-
cal procedure. Each participant’s data were systematically
recorded in Microsoft Excel 2010 (Microsoft), ensuring ac-

curate and organized data management.

5. Data analysis

Analysis of the collected data utilized the IBM SPSS Sta-
tistics software (ver. 22; IBM). Descriptive statistics, includ-
ing measures such as mean and standard deviation, were cal-
culated for the quantitative variables. A significance level of
0.05 was established (P<0.05) as the threshold for determin-
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ing statistical significance. Prior to analysis, the normality of
the data was assessed using the Shapiro—Wilk test to ensure
the assumptions of the statistical tests were met. Unpaired ¢-
tests were employed to compare numerical measurements
between the two groups. This statistical test was chosen to
discern any significant differences concerning the parameters
under investigation between group A (single dose) and group
B (tapered dose). The pain intensity between the two groups
was analyzed using the chi-square test.

lll. Results

1. Comparison of mouth opening between group A (single
dose) and group B (tapered dose)

No statistically significant difference in mouth opening
was observed at baseline. However, postoperatively on the
first day, third day, and seventh day, participants in group B
(tapered dosage) showed significantly more mouth opening
than group A.(Table 1, Fig. 1)

2. Comparison of facial swelling (in mm) between group
A (single dose) and group B (tapered dose) based on
COM-TRG (corner of the mouth to the tragus)

A statistically significant difference in the decrease in dis-
tance between the corner of the mouth and tragus with time
was observed between group B and group A.(Table 2, Fig. 2)

3. Comparison of canthus—M angle (in mm) between
group A (single dose) and group B (tapered dose)

A statistically significant difference was observed between
group B and group A in canthus and mandibular angle de-
crease over time.(Table 3, Fig. 3)

4. Comparison of pain VAS scores between group A (single
dose) and group B (tapered dose) in relation to pain
parameter

No Statistically significant difference was observed in
pain parameters with all the time intervals when comparing
the pain VAS scores between group A and group B.(Table 4,
Fig. 4)
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Table 1. Comparison between Group A (single dose) and Group
B (tapering dose) in relation to mouth opening

Mouth opening (mm) Unpaired
P-value
Group A Group B t-test
Preoperative 47.5+6.1 46.8+4.9 0981  0.372
Immediate 41.62+591  44.91+5.1 -3.981  0.049*
postoperative

Day 1 28.81+3.97  33.64+5.91 -5915  0.021*
Day 3 34.81£543  41.88+5.93 -8.221  0.002*
Day 7 39.03+4.91  44.09+2.87 —5.587  0.043*
#*P<0.05.

Values are presented as mean=standard deviation.

Mohammed Mousa H. Bakri et al: Comparison of the effects of two different styles of
orally prescribing prednisolone on postoperative sequelae of surgical extraction of an
impacted mandibular third molar: a single-blind randomized study. J Korean Assoc Oral
Maxillofac Surg 2024

Table 2. Comparison of COM-TRG parameter, i.e., between
Group A (single dose) and Group B (tapering dose) in relation to
facial swelling

COM-TRG )
measurement (mm) Unpaired o, 0 o
t-test
Group A Group B
Preoperative 110.1+16.8 110.25+1491  0.731 0.582
Immediate 112.6+9.31  112.1+13.4 1.234 0.261
postoperative

Day 1 123.7£7.92  117.9+11.22  4.096 0.031*
Day 3 126.9+11.2  122.0+10.4 6.778 0.016*
Day 7 113.4+129  111.5+12.5 5.081 0.048*
*P<0.05.

(COM-TRG: corner of the mouth to the tragus)

Values are presented as mean+standard deviation.

Mohammed Mousa H. Bakri et al: Comparison of the effects of two different styles of
orally prescribing prednisolone on postoperative sequelae of surgical extraction of an
impacted mandibular third molar: a single-blind randomized study. J Korean Assoc Oral
Manillofac Surg 2024

IV. Discussion

The surgical removal of an impacted third molar can lead
to considerable pain and swelling for the patient. Employing
proper surgical techniques and handling tissues delicately can
help minimize these symptoms. When tissue damage occurs,
the body responds with inflammation, its defense mechanism
against cell injury*”'’. This involves the release of substances
like histamine, bradykinin, and serotonin. Histamine induces
local blood vessel dilation, increasing blood flow to the dam-
aged region. Additionally, the permeability of venous capil-
laries and venules increases. While this inflammatory process
is necessary for healing, excessive inflammation often results
in unnecessary pain, swelling, and trismus'""*.

Glucocorticosteroids, a group of steroids secreted by the
adrenal cortex, possess anti-inflammatory properties. These
steroids, particularly corticosteroids, play a crucial role in
suppressing inflammation. They interfere with processes such
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Fig. 1. Bar graph representing comparison of mean mouth open-
ing among the groups.
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Fig. 2. COM-TRG comparison among the groups preoperatively
and postoperatively. (COM-TRG: corner of the mouth to the tra-

gus)
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as capillary dilation, edema formation, fibrin deposition, mi-
gration of white blood cells, and phagocytosis. Higher doses
of adrenal glucocorticoids are used as anti-inflammatory
agents'*'*. Several mechanisms have been proposed for
their anti-inflammatory activity, including stabilizing lyso-
somes, inhibiting the migration of certain white blood cells,
reversing increased capillary permeability, and suppressing
the function of fibroblasts. Prednisone and its active form,
prednisolone, are significantly more potent (five to six times)



Table 3. Comparison of Canthus-M angle parameter, i.e., be-
tween Group A (single dose) and Group B (tapering dose) in rela-
tion to facial swelling

Canthus-M angle (mm) Unpaired
P-value

Group A Group B t-test
Preoperative 98.2+8.91 99.3+6.91 0.511 0.582
Immediate 103.7+6.9 102.8+5.6 0.276 0.761

postoperative

Day 1 109.3£12.9  108.8+10.2 1.312 0.103
Day 3 105.7£11.2  102.8+9.62 6.778 0.016*
Day 7 101.2+6.43  100.6+9.21 2.217 0.134
*P<0.05.

(Canthus-M: medial canthus)

Values are presented as mean=+standard deviation.
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Table 4. Comparison of pain vas score parameter between
Group A (single dose) and Group B (tapering dose) in relation to
pain parameter (N=15)

Presence of pain

2 test P-value

Group A Group B
Preoperative 0(0) 0(0) 0.0 >0.999
Immediate 1(6.7) 2 (13.3) 0.871 0.513
postoperative
Day 1 4(26.7) 4(26.7) 0.0 >0.999
Day 3 3(20.0) 1(6.7) 1.731 0.092
Day 7 0(0) 0(0) 0.001 0.134

Values are presented as number (%).

Mohammed Mousa H. Bakri et al: Comparison of the effects of two different styles of
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than hydrocortisone naturally produced by the body. Clinical
improvement with these drugs can be observed as early as
3 hours after administration, and their peak effectiveness is
reached within 6 to 12 hours'".

Steroids have typically been administered either before
or around the time of surgery to enhance outcomes' . The
use of corticosteroid treatment might not be necessary for all
cases of wisdom tooth extraction; it should only be consid-
ered for situations involving technical challenges, which can
be determined by factors such as the level of impaction of the
molar, the need to remove bone tissue, and the patient’s age
and sex.

Given that steroids come with a range of systemic side ef-
fects, it is important to avoid their unreasonable use. These
medications can trigger adverse reactions, which is evident
from their impact on endocrine functions, as well as their
effects on behavior and vision'®"”. The heightened likeli-
hood of conditions like hypertension, chronic infections,
osteoporosis, and compromised glucose tolerance associ-
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Fig. 3. Bar graph representing canthus-M angle among the
group. (Canthus-M: medial canthus)
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Fig. 4. Bar graph describing pain among the groups.
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ated with high doses of corticosteroids must be carefully
considered"”'.

Methylprednisolone is five times more potent than
hydrocortisone without exhibiting mineralocorticoid ac-
tion”?*. Al-Khateeb et al.”’ conducted a randomized study
comparing dexamethasone and methylprednisolone, and
concluded that the methylprednisolone group experienced
greater reductions in pain and trismus®*. Several other
studies have also indicated that methylprednisolone signif-
icantly reduces swelling and pain after third molar extrac-
tion, solidifying its position as the preferred steroid for this
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25,26
procedure™".

Different studies have suggested various modes of steroid
administration. Intravenous administration provides immedi-
ate blood levels, although the sustainability of effects from
high-dose IV is limited. Inadequate duration of use can result
in rebound swelling, necessitating further short-duration

27,28 .. .
. Intramuscular administration offers

steroid formulations
prolonged anti-inflammatory effects but increases the risk
of adrenal suppression. Percutaneous routes rely on operator
expertise and equipment availability, and can cause patient
discomfort. Conversely, oral dosing is convenient and widely
appealing. Glucocorticosteroids are rapidly and almost en-
tirely absorbed through oral administration, matching the ef-
fectiveness of parenteral methods™. Postoperative dosing has

1,29
also shown efficacy

. Thus, the present study opted for oral
administration and postoperative dosing.

Methylprednisolone has an intermediate half-life of 18-30
hours™. Oral administration of glucocorticosteroids neces-
sitates repeated dosing to maintain adequate blood levels
immediately after surgery. Corticosteroid therapy needs to
extend for a minimum of three days, as swelling in steroid-
treated patients often peaks on the third day post-surgery™.
However, prior investigations had low dosing schedules and
short observation periods"**. Effective corticosteroid doses
generally fall within the range of 80 to 625 mg hydrocorti-
sone-equivalent anti-inflammatory dosage, translating to 16-
125 mg methylprednisolone®™”'. Furthermore, it has been
confirmed that methylprednisolone dosages of 40 mg or less
do not result in adverse systemic effects’>’. Thus, in the
present study, 5 mg of prednisolone was administered every
8 hours immediately postoperative, then tapered over the fol-
lowing two days. This dosage was effective for minimizing
facial swelling postoperatively compared with a single-dose
regimen, and no side effects were observed following steroid
administration. However, these findings should be confirmed
with a larger sample size.

With the small sample size of this study, it is difficult to
generalize our findings. However, the sample size was cal-
culated and was within the measured limits to support the
results. Postoperative complications after the impaction of
mandibular and maxillary third molars remain an important
factor for maxillofacial surgeons to consider for improv-
ing the quality of life of patient during the healing phase™.
Oral and maxillofacial surgeons should be well versed in the
management of these complications to make postoperative
recovery comfortable. In this study tapered oral prednisolone
was more effective than a single dose for treating patients

32

postoperatively. Moreover, the literature suggests that oral
administration of this drug is effective, safe, painless, non-

. . .35
invasive, and cost-effective™.

V. Conclusion

It can be concluded from the present study that a 3-day
tapered regimen of prednisolone given postoperatively was
more effective for reducing post-extraction sequelae than a

single-dose regimen.
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