FRONTIERS IN EMERGENCY MEDICINE. 2024;8(4):e34

ORIGINAL ARTICLE

DOI: https://doi.org/10.18502/fem.v8i4.17083

Comparison of intranasal versus intravenous dexmedeto-
midine in postoperative pain control in traumatic
mandibular fractures surgery: a randomized clinical trial

Tannaz Pourlak!, Marjan Dehdilani®*

1. Department of Oral and Maxillofacial Surgery, School of Dentistry, Tabriz University of Medical Sciences, Tabriz, Iran.

2. Department of Anesthesiology, School of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran.

*Corresponding author: Marjan Dehdilani; Email: marjandehdilani@gmail.com

Published online: 2024-08-09

Abstract:

Objective: Preparing patients for emergency surgeries requires accurate consideration of their clinical condi-
tion and medical history to avoid potential hemodynamic instability and compromise the immune system. This
study aims to compare the effects of dexmedetomidine and magnesium sulfate infusions in maintaining sta-
ble hemodynamics during emergency orthopedic surgery.Effective pain management in mandibular fractures
is crucial due to the complications associated with opioids, such as respiratory depression and re-intubation.
Non-opioid methods are therefore important. This study aims to compare the effectiveness, safety, and ef-
ficiency of intranasal (IN) versus intravenous (IV) dexmedetomidine (Dex) for reducing acute pain following
mandibular surgery.

Methods: This study was a randomized, double-blind clinical trial. All patients underwent general anesthesia,
laryngoscopy, and intubation in a standardized manner. For the IN administration group, Dex was prescribed
at a dose of 0.2 p/kg (in the form of drops) half an hour before the start of anesthesia. For the IV administration
group, Dex was administered at a dose of 0.5 p/kg intravenously over ten minutes, half an hour before anesthe-
sia. During the first 24 hours after surgery, pain intensity and the total amount of opioid medication (measured
in mg of pethidine) were recorded for each patient.

Results: There was no significant difference in pain intensity between the two groups in the post-anesthesia
care unit (P=0.898), one hour (P=0.052) and 24 hours post-surgery (P=0.898). However, pain intensity was signif-
icantly lower in the IN Dex group at the second (P=0.044), fourth (P=0.041), sixth (P=0.048), and twelfth (P=0.025)
hours. Total pethidine injected in the IN Dex group was significantly lower than in the IV Dex group (P=0.041).
Conclusion: This study underscores the efficacy of IN Dex as a viable alternative for postoperative pain man-
agement in traumatic mandibular fracture surgeries.
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1. Introduction

Mandibular fractures, often resulting from blunt trauma,
sports injuries, or motor vehicle accidents, are among the
most common facial fractures requiring surgical interven-
tion (1). These injuries necessitate precise realignment and
fixation to restore function and aesthetics. Postoperative
pain management in these patients is particularly challeng-
ing due to the extensive nature of the surgery and the rich
innervation of the orofacial region (2). Therefore, optimizing
analgesic strategies is paramount to improving postoperative
outcomes (3,4).

Postoperative pain management is a critical component of
patient care following traumatic mandibular fracture surgery
(5). Effective pain management not only improves pa-
tient comfort but also promotes quicker recovery and de-
creases the risk of postoperative complications, including

chronic pain, delayed healing, and prolonged hospital stays
(6). Among the various analgesic options available, Dex has
emerged as a promising agent due to its potent analgesic
and sedative properties without significant respiratory de-
pression (7).

Dex, a highly selective alpha-2 adrenergic agonist, has gained
attention in recent years for its analgesic, anxiolytic, and
sedative effects (8). Unlike traditional opioids, Dex provides
effective pain relief with a lower risk of respiratory depres-
sion, making it an attractive option for postoperative pain
management in various surgical settings. Its mechanism of
action involves the activation of alpha-2 adrenoceptors in
the central nervous system, leading to inhibition of nore-
pinephrine release and subsequent analgesia and sedation
9,10).

IV administration of Dex is a well-established route in clinical
practice, providing rapid onset of action and precise titration
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of dosage (11).

However, the IV route requires vascular access, continuous
monitoring and can be associated with hemodynamic fluc-
tuations such as bradycardia and hypotension. These limita-
tions have spurred interest in alternative routes of adminis-
tration, such as IN delivery (12).

IN administration of medications offers several advantages,
including ease of administration, rapid absorption through
the highly vascular nasal mucosa, and avoidance of first-pass
metabolism (13). For Dex, the IN route could potentially
provide a non-invasive and effective means of delivering the
drug, offering similar analgesic benefits to the IV route while
minimizing the need for invasive procedures and reducing
the risk of systemic side effects (14-16).

Several studies have investigated the pharmacokinetics and
pharmacodynamics of IN Dex, demonstrating its efficacy in
providing sedation and analgesia in various clinical settings
(12,14-15). However, limited data are available specifically
comparing the effectiveness of IN versus IV Dex in managing
postoperative pain following traumatic mandibular fracture
surgery (17).

Optimizing postoperative pain management is crucial for
improving outcomes in patients undergoing surgery for trau-
matic mandibular fractures. Dex, known for its effective anal-
gesic properties, presents a promising option for pain con-
trol. This study aims to compare the efficacy of IN versus IV
Dex in managing postoperative pain in these patients. Eval-
uating the effectiveness and safety of IN versus IV adminis-
tration of Dex could offer valuable insights and potentially
broaden the options available for postoperative pain man-
agement in this challenging patient population. Ultimately,
this study seeks to contribute to the expanding body of evi-
dence on the use of Dex in surgical settings, enhancing pa-
tient care and recovery.

2. Methods
2.1. Study design

This study was conducted as a randomized clinical trial with
a prospective approach, without a control group in a double-
blind manner. It involved patients who were candidates for
traumatic mandibular surgery at Inam Reza Hospital, Tabriz,
Iran.

2.2. Sampling

To estimate the sample size, we used the results of a pilot
study. In this pilot study, we included 5 participants in each
group. Based on the results, the pain intensity was 6.44+1.93
in the IN group and 6.31+1.52 in the IV group, with an alpha
level of 0.05. The power of the test was 80%, and accounting
for a 30% dropout rate, we determined that 35 participants
were needed per group. Consequently, we included 70 pa-
tients in this study using an available sampling method.

2.3. Eligibility criteria

The main inclusion criteria for the study were: age over 18
years, being a candidate for mandibular fracture surgery due
to trauma, a Glasgow coma scale (GCS) score above 14, Amer-
ican society of anesthesiologists (ASA) class I or II, consent
to participate, general anesthesia performed by a special-
ist, and surgery conducted by a single specialist. The exclu-
sion criteria were heart rate less than 60 beats per minute,
history of hypertension, use of antihypertensive drugs and
beta-blockers, history of heart disease, low blood pressure,
allergy to Dex, bleeding exceeding 1000 ml during surgery, re-
ceipt of blood products during surgery, use of calcium chan-
nel blockers, lactation, hemodynamic instability, and use of
blood thinners.

2.4. Randomization

We used Excel software for randomization. Two groups of 35
participants each were defined. We recorded the information
of each patient enrolled in the study in Excel, and using the
randomization feature of the software, the patients were di-
vided into two groups: IN and IV.

2.5. Blinding

The anesthesiologist administered the study medications
therefore could not be blinded during the study. However,
the maxillofacial surgeon who recorded the study outcomes,
as well as the participants, were unaware of the patient group
assignments and were thus blinded throughout the study.
Therefore, this study was conducted as a double-blind trial.

2.6. Procedure

All patients underwent general anesthesia, laryngoscopy,
and nasal intubation in a standardized manner. In the IN
administration group, Dex was administered at a dose of 0.2
p/kg (in the form of drops) half an hour before the start of
anesthesia. For the IV administration group, Dex was admin-
istered at a dose of 0.5 p/kg intravenously over ten minutes,
half an hour before anesthesia.

In this study, for postoperative pain management, we exclu-
sively used intravenous pethidine. The dosage was adminis-
tered based on the visual analog scale (VAS pain scale): for
pain levels below 3, patients received 0.25 mg/kg of pethi-
dine; for pain levels between 3 and 6, 0.5 mg/kg was adminis-
tered; and for pain levels greater than 6, 1 mg/kg of pethidine
was given intravenously.

Pain intensity and the total amount of opioid medication
(measured in milligrams of pethidine) were recorded for each
patient. Pain intensity was assessed using the VAS in the
post-anesthesia care unit (PACU) and at the following time
points after discharge from recovery: one hour (T1), two
hours (T2), four hours (T3), six hours (T4), twelve hours (T5),
and twenty-four hours (T6) after surgery. Additionally, the
amount of opioid medication required at each of these time
points was recorded in milligrams of pethidine.

At the end of the first day, each participant’s level of satisfac-
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tion with their pain management was assessed. Satisfaction
levels were graded as full satisfaction (score 3), partial satis-
faction (score 2), or dissatisfied (score 1).

2.7. Data analysis

The collected data were entered into SPSS 27 statistical soft-
ware. Frequencies and percentages were calculated for qual-
itative data, while means and standard deviations were com-
puted for quantitative data. Chi-squared tests and t-tests
were used to analyze the results for qualitative data. In all
cases, a P-value of less than 0.05 was considered statistically
significant.

2.8. Ethical considerations

This study was conducted after obtaining ethical ap-
proval from the ethics committee of Tabriz University
of Medical (NO:IR.TBZMED.REC.1402.341)
and registering in the Iranian clinical trial system (NO:
IRCT20190325043107N40). Participation in this study was
entirely voluntary, with no costs incurred by the patients.
Any drug side effects that occurred were addressed and
resolved as quickly as possible.

Sciences

3. Results

The mean age of the study participants was 44.24+6.81 years.
The mean body mass index (BMI) was 25.14+3.88. The ma-
jority of participants were men (55 participants, 78.57%). The
trauma mechanism for all participants was an accident. The
ASA classification for 52 participants was I. Comparing the
demographic information between the two groups indicated
no statistically significant differences.

In the PACU (P=0.898) and one hour after recovery (P=0.052),
there was no statistically significant d ifference in p ain in-
tensity between the two groups. However, pain inten-
sity was significantlyl oweri nt heI ND ex g roup a t the

second (P=0.044), fourth (P=0.041), sixth (P=0.048), and
twelfth (P=0.025) hours. Additionally, 24 hours after surgery
(P=0.898), there was no statistically significant difference in
pain intensity between the groups (Figure 1).

The comparison of injectable pain killers, based on mil-
ligrams of pethidine, between the two study groups indi-
cated that in the first hour after surgery (P=0.889), there was
no significant statistical difference in the average amount of
pethidine injected. However, at the second (P=0.044), fourth
(P=0.041), sixth (P=0.040), twelfth (P=0.025), and twenty-
fourth hours after surgery (P=0.048), the amount of pethi-
dine injected in the IN Dex group was significantly lower
than in the IV Dex group. Additionally, the average total
(P=0.041) pethidine injected in the IN Dex group was signifi-
cantly lower than in the IV Dex group (Table 2).

At the end of the study, the comparison of satisfaction lev-
els between the two methods indicated that patients receiv-
ing IN Dex were significantly m ore s atisfied af ter th e first
24 hours post-surgery than those receiving IV Dex (P=0.033)
(Figure 2).

4, Discussion

The management of postoperative pain following traumatic
mandibular fracture surgery is critical for patient comfort
and recovery (11). Dex, an alpha-2 adrenergic agonist, has
emerged as a promising alternative due to its sedative and
analgesic properties with minimal respiratory depression (5)
This study aimed to investigate whether the routes of admin-
istrations specifically comparing IN versus IV D ex —affects
postoperative pain intensity and opioid consumption.

The study initially found no statistically significant difference
in pain intensity between the IN and IV Dex groups immedi-
ately post-surgery, both in the PACU and one hour after dis-
charge from the recovery unit. This suggests that both routes
of administration provided comparable immediate pain re-
lief, aligning with previous studies that have demonstrated
Dex ’s efficacy in early postoperative pain management
(17-19).

However, the study observed a notable divergence in pain in-
tensity from the second hour post-surgery onwards. At the
second, fourth, sixth, and twelfth hours, patients receiving
IN Dex reported significantly lower pain intensity compared
to those receiving IV Dex. This sustained reduction in pain
intensity with IN administration highlights its potential ad-
vantage in providing prolonged analgesic effects during the
critical hours following surgery. The absence of a significant
difference at 24 hours post-surgery suggests that the initial
benefits o f IN D ex p rimarily i nfluence ac ute postoperative
pain control.

The study also evaluated opioid consumption between the
two groups, measured in milligrams of pethidine adminis-
tered. Initially, during the first h our p ost-surgery, n o sig-
nificant difference in o pioid use was o bserved b etween IN
and IV Dex groups. However, from the second hour on-
wards, patients in the IN Dex group required significantly
lower amounts of pethidine compared to the IV group. This
trend persisted throughout the postoperative period up to
twenty-four hours, where the total amount of pethidine ad-
ministered was significantly lower in the IN Dex group.

The reduced opioid consumption in the IN Dex group aligns
with its superior pain control efficacy observed in the study
(18). Dex’s mechanism of action involves binding to alpha-
2 adrenergic receptors in the central nervous system, result-
ing in decreased sympathetic outflow and pain transmission
modulation (19). IN administration offers advantages such
as rapid absorption through the highly vascular nasal mu-
cosa, bypassing hepatic first-pass metabolism, and achiev-
ing faster onset of action compared to IV administration (20).
These pharmacokinetic advantages likely contribute to the
observed lower opioid requirements and enhanced pain re-
lief in the IN Dex group (21).

The findings of this study are consistent with prior research
investigating Dex in various surgical contexts. The studies by
Wang et al (22). and Shams et al (23). have reported sim-
ilar outcomes, demonstrating reduced opioid consumption
and improved pain management with IN Dex compared to
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Table 1
Variables Groups (n=70) P value
IN groups (n=35) IV groups (n=35)
Age * 45.85+5.67 43.16+5.57 0.459
High (cm) * 165.56+12.88 171.36+12.96 0.782
Weigh (kg) * 86.27+2.63 44.24+6.81 0.369
BMI * 44.24+6.81 88.75+2.45 0.445
Sex** [Male 27 (77.14 %) 28 (80 %) 0.603
emale 8 (22.85 %) 7 (20 %
Femal % %)
ASA** | 1 25 (71.42 %) 27 (77.14 %) 0.759
|IT 10 (28.57%) 8(22.85 %)

IN: Intranasal; IV: Intravenous; BMI: Body mass index; ASA: American society of anesthesiologists; *: T test; **: Chi squared test

] Intranasal
m|miv
T P=0.044 P=0.041 P=0.045 P=0.025
: P=0.052 -
| P=0.898 P=0.898
5 -
VAS -

PACU T1 T2

T3 T4 TS Té

m Comparison of pain intensity between two groups during the first 24 hours after surgery. T1: one hour after surgery, T2: two hours
after surgery, T3: four hours after surgery, T4: Six hours after surgery, T5: 12 hours after surgery, T6: 24 hours after surgery

yE1) P4 Comparison of the mean amount of pethidine injected between the two study groups

Variables Groups (n=70) P value*
IN groups (n=35) IV groups (n=35)
First hour after surgery 8.03+3.96 8.29+2.85 0.889
Second hour after surgery 12.45+3.52 18.74+2.45 0.044
Fourth hour after surgery 15.52+3.85 21.41+4.13 0.041
Sixth hour after surgery 20.63+3.57 31.85+4.89 0.040
Twelve hours after surgery 22.48+3.35 35.52+5.78 0.025
Twenty-four hours after surgery 19.94+3.59 28.96+4.45 0.048
Total pethidine during 24 hours 18.41+3.15 29.63+4.12 0.041

IN: Intranasal; IV: Intravenous; *: T test

IV administration in abdominal and orthopedic surgeries, re-
spectively. Mechanistically, the enhanced bioavailability and
rapid onset of IN Dex contribute to its efficacy in acute pain
control, supporting its potential broader application in peri-
operative settings (24).

The implications of this study highlight the clinical relevance
of route-specific Dex administration in optimizing postoper-

ative pain management for traumatic mandibular fractures:
IN Dex offers sustained pain relief with reduced opioid use,
minimizing adverse effects and promoting early recovery.
By mitigating opioid-related complications such as respira-
tory depression and gastrointestinal disturbances, IN Dex
enhances perioperative safety. Lower opioid consumption
and potentially shorter hospital stays associated with IN Dex
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2 ~ P=0.033

Intranasal

Comparison of satisfaction levels between the two study groups

IV

may lead to cost savings and resource optimization. References

5. Conclusion

In conclusion, this study underscores the efficacy of IN Dex
as a viable alternative for postoperative pain control in trau-
matic mandibular fracture surgeries. By demonstrating su-
perior pain management and reduced opioid requirements
compared to IV administration, these findings support the
integration of IN Dex into clinical practice to optimize pe-
rioperative care and enhance patient outcomes. Continued
research efforts will further refine its role in modern surgical
anesthesia and pain management strategies, ultimately im-
proving patient care and surgical outcomes.
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