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Introduction:
Dexamethasone is widely used to minimize postoperative pain, swelling, and trismus following third molar
surgery; however, the optimal route of administration remains debated.

Objective:

To compare the clinical effectiveness of submucosal, intramuscular, and intravenous administration of
dexamethasone in reducing postoperative complications after mandibular third molar extraction.

Methods:

This randomized controlled study was conducted at a private hospital in Multan from January to June 2024 after
obtaining IRB approval. Thirty patients indicated for surgical removal of impacted mandibular third molars were
randomly assigned to two groups (n = 15). Group A received 8 mg dexamethasone via the submucosal route at
the surgical site, while Group B received the same dose through the systemic route (intramuscular or intravenous).
Postoperative pain (VAS), facial swelling (linear measurement), and mouth opening (interincisal distance) were
evaluated at 24 hours, 48 hours, and 7 days postoperatively. Data were analyzed using SPSS 26 with significance
set at p < 0.05.

Results:

The mean age of participants was 26.8 + 5.7 years, with an equal gender distribution. Both groups showed
statistically significant reductions in postoperative pain, swelling, and trismus (p < 0.05). The submucosal group
exhibited superior outcomes in pain and facial swelling reduction, particularly within the first 48 hours, though
differences were not statistically significant.

Conclusion:

All routes of dexamethasone administration effectively reduced postoperative discomfort following third molar
surgery. The submucosal route provided a slight clinical advantage, likely due to its localized anti-inflammatory
effect, making it a practical and minimally invasive alternative for routine use.
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Introduction:

Thesurgical extraction of impacted mandibular third
molars is among the most frequently performed
procedures in oral and maxillofacial surgery.
Despite being routine, it is often accompanied by
considerable postoperative discomfort, including
pain, facial swelling, and trismus, resulting from the
inflammatory response to surgical trauma involving
soft and hard tissues (1, 2). These sequelae can lead
to temporary functional impairment and reduced
quality of life during the recovery phase (3).

Mandibular third molar impaction commonly occurs
due to inadequate arch space, abnormal tooth
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angulation, or eruption obstruction. Although some
impacted teeth remain asymptomatic, they may lead
to pericoronitis, distal caries of the second molar,
periodontal damage, or cystic changes, warranting
surgical removal to prevent further complications (4,
5).

Various pharmacologic and non-pharmacologic
interventions have been proposed to mitigate
postoperative inflammation. Non-steroidal anti-
inflammatory drugs (NSAIDs), corticosteroids, and
proteolytic enzymes are commonly used
pharmacologic agents, while adjunctive measures
such as cryotherapy, laser therapy, and intraoral
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drains offer modest benefits (6, 7). Among these,
corticosteroids remain the mainstay for controlling
postoperative inflammation due to their ability to
inhibit phospholipase Az, thereby suppressing
prostaglandin and leukotriene synthesis (8).

Dexamethasone, a long-acting synthetic
corticosteroid, is preferred in oral surgery because of
its high anti-inflammatory potency and prolonged
biological half-life of up to 72 hours, providing
sustained postoperative relief (9). Traditionally,
dexamethasone is administered intravenously (1V)
or intramuscularly (IM). However, these systemic
routes may cause patient discomfort and anxiety due
to venipuncture or additional injections, limiting
their applicability in outpatient dental practice (10).
The submucosal (SM) route has emerged as a
practical alternative, offering localized and sustained
anti-inflammatory action with minimal systemic
involvement (11).

Recent studies from South Asia have reported
encouraging outcomes  with submucosal
dexamethasone. A study conducted in Karachi noted
that patients undergoing mandibular third molar
extraction experienced considerable postoperative
discomfort despite standard analgesia, underscoring
the need for adjunctive corticosteroid therapy (12).
Similarly, arandomized trial at the Pakistan Institute
of Medical Sciences, Islamabad, found that
preoperative submucosal administration of 8 mg
dexamethasone significantly reduced postoperative
swelling and trismus  compared with
methylprednisolone and placebo (13). Another
investigation from Hyderabad observed faster
recovery and lower pain scores with local
corticosteroid delivery (14). International studies
have shown comparable or superior results for the
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submucosal route relative to intramuscular and
intravenous administration (15).

Postoperative pain, swelling, and trismus continue to
challenge third molar surgery outcomes in the South
Asian context. Despite widespread dexamethasone
use, limited local evidence directly compares its
submucosal and systemic routes. Therefore, the
present study aims to evaluate and compare the
efficacy of submucosal and intravenous
administration of dexamethasone in minimizing
postoperative pain, facial swelling, and trismus
following surgical removal of impacted mandibular
third molars, to identify the most effective and
patient-friendly route for clinical use.

Materials and methods:

This study was conducted on 30 outpatients at the
Department of Oral and Maxillofacial Surgery, a
private hospital in Multan, over a six-month period
from January to June 2024. It was designed as a
randomized controlled study. Participants were
randomly allocated into two equal groups of 15 each
using a simple random sampling technique through
the sealed envelope method.

The inclusion criteria comprised patients aged
between 18 and 35 years, classified as ASA |
(medically healthy), presenting with comparable
mandibular third molar impactions having similar
root formation and anatomical positions. Eligible
participants had no history of systemic illness, had
not used any medication within seven days prior to
surgery, had no known drug allergies, and showed
no clinical signs of active infection at the surgical
site. The exclusion criteria included a history of
gastrointestinal bleeding or peptic ulcer disease,
known allergy to aspirin or NSAIDs, presence of
systemic  disorders, long-term corticosteroid
therapy, pregnancy or lactation, and any active oral
infections.

Informed written consent was obtained from all
participants after explaining the study objectives,
surgical procedure, and postoperative care. Ethical
approval for the study was granted by the
Institutional Ethical Committee. Before surgery, all
patients underwent routine preoperative assessment,
including standard haematological investigations.

Group A received 8 mg dexamethasone via
submucosal injection adjacent to the surgical site,
while Group B received the same dose through a
systemic  route, either intramuscularly or
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intravenously, before surgery. All procedures were
performed by the same experienced surgeon under
aseptic conditions to ensure consistency. Local
anesthesia was achieved through inferior alveolar
and lingual nerve blocks. The surgical extraction of
impacted mandibular third molars was carried out
using standard techniques, including mucoperiosteal
flap reflection, bone guttering, and tooth sectioning
where required, with care taken to minimize soft
tissue trauma. The surgical site was irrigated with
5% povidone-iodine solution, and wound closure
was performed using 3-0 black braided silk sutures
placed in an interrupted pattern. Standard
postoperative instructions were given, and all
patients received antibiotics and analgesics as part of
routine care.

Follow-up evaluations were conducted on the third
and seventh postoperative days. Pain was assessed
usinga 10 cm Visual Analogue Scale (VAS). Mouth
opening was measured as the maximum interincisal
distance in millimeters between the upper and lower
central incisors. Facial swelling was evaluated using
two extraoral linear measurements: from the tragus
to thetip of the nose, and from the lateral canthus of
the eye to the gonion. These measurements were
recorded preoperatively and on postoperative days
three and seven to determine changes in pain,
swelling, and mouth opening.

Data Analysis:

Dataanalysis was carried out using SPSS version 21.
Descriptive statistics were applied to summarize
participants’ demographic information and baseline
data. Differences in postoperative pain, facial
swelling, and trismus between the groups were
assessed using the Independent Mann-Whitney U
test according to data distribution. For comparisons
within each group at different time intervals (post
operative, third day, and seventh day), either the
paired t-test or the Wilcoxon signed-rank test was
used. Asignificance level of p < 0.05 was considered
statistically meaningful.

Results:

The study included a total of 30 participants, with a
mean age of 26.8 years (+ 5.7 years), indicating a
young adult population with moderate variability in
age. The highest proportions were aged 19-22 years
(33.3%), followed by 31-34 years (26.7%). There
was an equal gender distribution, with 15 males
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(50%) and 15 females (50%), ensuring gender
balance within the sample.In terms of the specific
tooth involved in the study, tooth 48 was more
frequently involved (56.7%) compared to tooth 38
(43.3%) as shown in table 1.

Table 1: Demographic Characteristics

Demographic Data n (%)
Age (mean * sd) 26.8 £5.7
19-22 10 (33.3)
Age (years) 23-26 3(10)
27-30 7 (23.3)
31-34 8 (26.7)
35-38 2 (6.7)
Gender male 15 (50)
female 15 (50)
Marital Status Single 20 (66.7)
married 10 (33.3)
Tooth involved 38 13 (43.3)
48 17 (56.7)

The data compares submucosal and intravenous
routes of drug administration across several
postoperative parameters—visual analogue scale
score, mouth opening, and facial swelling tragus and
lateral canthus on Day 03 and Day 07 using median
and interquartile range (IQR) values along with
associated p-values to assess statistical significance.
On Day 03, the median visual analogue scale score
was slightly lower in the submucosal group (5, IQR
1) compared to the intravenous group (6, IQR 1), but
this difference was not statistically significant (p =
0.350). By Day 07, both groups reported a median
pain score of 4 (IQR 1), again with no significant
difference (p = 0.162), suggesting that pain levels
decreased similarly over time in both groups.

For mouth opening, both groups demonstrated a
median value of 28 mm on Day 03, though the IQR
was narrower in the submucosal group (3 mm) than
in the intravenous group (6 mm), indicating slightly
more consistency in outcomes. This difference was
not statistically significant (p = 0.273). By Day 07,
the submucosal group showed greater improvement
with a median mouth opening of 32 mm (IQR 3)
compared to 30 mm (IQR 4) in the intravenous
group; however, the p-value remained above the
threshold for significance (p = 0.091).

Swelling measured from the tragus showed a
statistically significant difference on Day 03, with
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the submucosal group having a lower median value
(125 mm, IQR 6) than the intravenous group (129
mm, IQR 5), and a p-value of 0.041. This indicates
that submucosal administration was more effective
in reducing early postoperative swelling. However,
by Day 07, both groups exhibited similar values—
114 mm (IQR 12) for submucosaland 113 mm (IQR
7) for intravenous—with a non-significant p-value
(0.819), showing resolution of swelling over timein
both groups.

Swelling measured from the lateral canthus was
identical between groups on Day 03, both reporting

a median of 112 mm, though variability was greater
in the intravenous group. The p-value of 0.833
indicated no significant difference. On Day 07, both
groups again showed equal medians of 96 mm with
no statistical significance (p = 0.753), reflecting
comparable recovery trajectories. Overall, the
submucosal route demonstrated a modest clinical
advantage on Day 03 in reducing swelling but
showed similar long-term outcomes compared to
intravenous administration across all measured
parameters

Table 2: Comparison of route of delivery of steroids in reduction of symptoms

Characteristics Day 03 P-value Day 07 P-value
Median (IQR) Median (IQR)

Visual analogue | Submucosal 5(1) 0.350 4(1) 0.162

scale score Intravenous 6 (1) 4(1)

Mouth Opening Submucosal 28 (3) 0.273 32 (3) 0.091
Intravenous 28 (6) 30 (4)

Tragus Submucosal 125 (6) 0.041* 114 (12) 0.819
Intravenous 129 (5) 113 (7)

Lateral Cantus Submucosal 112 (6) 0.833 96 (10) 0.753
Intravenous 112 (11) 96 (3)

Mann whitney U test applied
*p-value significant < 5%

Table 3: Postoperative recovery measured on day 03 and day 07

Characteristics Day 03 Day 07 P-value
Median (IQR) Median (IQR)

Visual analogy scale score 55 (1) 4(2) <0.001
Mouth Opening 28 (5) 31(3) <0.001
Tragus 127 (6) 113 (9) <0.001
Lateral Cantus 112 (7) 96 (4) <0.001
Wilcoxon test applied
*p-value significant <5%

The table 3 presents postoperative recovery Discussion:

outcomes measured on Day 03 and Day 07. Four
clinical parameters were evaluated: Visual Analogue
Scale (VAS) score for pain, mouth opening (in mm),
and linear facial measurements from the tragus and
lateral canthus (indicating swelling). All results are
expressed as median (interquartile range), and P-
values show the statistical significance of changes
over time.
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The surgical extraction of impacted mandibular third
molars is one of the most common minor oral
surgical procedures and is often accompanied by
postoperative  pain, swelling, and trismus
consequences of acute inflammatory reactions
following tissue trauma and surgical manipulation
(16). Corticosteroids, especially dexamethasone, are
widely recommended in oral and maxillofacial
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surgery because of their potent anti-inflammatory
and anti-edematous effects, extended biological
half-life, and minimal mineralocorticoid action (17).

The present study assessed and compared the
efficacy of submucosal (SM) and intravenous (1V)
administration of dexamethasone in controlling
postoperative pain, swelling, and trismus after third
molar extraction. Both routes were found effective
in minimizing postoperative discomfort, though the
submucosal route showed a modest early advantage
in reducing facial edema, consistent with findings
from regional and international research (18).

Postoperative pain measured via the Visual
Analogue Scale (VAS) demonstrated a steady
decline from Day 3 to Day 7 in both groups. While
the SM group showed a slightly lower median VAS
score on Day 3, the difference was statistically
insignificant (19). By Day 7, both groups reported
comparable pain relief. Similar trends have been
reported in studies conducted in Pakistan and India,
confirming that dexamethasone’s analgesic benefit
is route-independent (20).

Mouth opening improved significantly between Day
3 and Day 7 in both study groups. The SM group
exhibited marginally greater improvement in
interincisal distance, though the difference was not
statistically significant. This is consistent with
previous research suggesting that locally delivered
corticosteroids can achieve more focused anti-
inflammatory effects at the surgical site, aiding
functional recovery (21)

Facial swelling was the parameter showing the most
prominent early difference. On postoperative Day 3,
tragus-based measurements indicated significantly
less swelling in the SM group compared with the IV
group, supporting the hypothesis that local delivery
of corticosteroids accelerates initial edema
resolution (22). By Day 7, swellings had markedly
decreased in both groups, with no statistically
significant difference between them. Studies from
Karachi and Hyderabad have similarly reported
faster early recovery and reduced swelling with
submucosal administration compared to systemic
routes (23).
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Overall, corticosteroid therapy significantly
improved all parameters — pain, swelling, and
trismus over the postoperative period. The
submucosal route offers distinct advantages,
including ease of administration, reduced need for
venous access, localized action, and avoidance of
systemic complications (24). Given its comparable
efficacy and superior early edema control,
submucosal dexamethasone appears preferable in
routine third molar surgeries, especially in outpatient
dental settings. The IV route, though effective, may
be reserved for cases requiring systemic steroid
coverage or hospital-based interventions (25) .

Conclusion:

The present study demonstrates that both
submucosal and intravenous administration of
dexamethasone are effective in minimizing
postoperative pain, swelling, and trismus associated
with mandibular third molar surgery. Although both
routes provided significant benefits, the submucosal
approach offered a slight advantage, particularly in
reducing facial edema and pain, likely due to its
localized action at the surgical site.

Considering its simplicity, patient comfort, and
clinical effectiveness, submucosal dexamethasone
can be regarded as a preferable option for routine
management of postoperative sequelae in third
molar surgery. Nonetheless, larger multicenter trials
with longer follow-up are recommended to further
validate these findings and to investigate potential
benefits when combined with other adjunctive
therapies.

Limitations:

This study has certain limitations. The relatively
small number of participants may have reduced the
ability to detect subtle differences between treatment
groups. In addition, the follow-up period was limited
to seven days, allowing only short-term
postoperative outcomes to be assessed. Long-term
recovery patterns and possible systemic effects of
corticosteroid administration were not examined.
Future research involving larger sample sizes and
longer follow-up durations is recommended to
validate these findings and explore extended
outcomes.
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