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Abstract: Background: Burn injuries are associated with severe pain
and hemodynamic stress during procedures such as debridement and
dressing changes. Effective sedation and analgesia are crucial to
reduce anesthetic requirements and maintain hemodynamic stability.
Dexmedetomidine, an a2-adrenergic agonist, has shown promise in
providing sedation, analgesia, and sympatholysis.Objectives: To
compare the effects of dexmedetomidine on propofol and ketamine
requirements, intraoperative hemodynamic stress response, and
recovery time in patients undergoing burn wound debridement and
dressing changes.Study Designh & Setting: This quasi-experimental
study was conducted at a tertiary care hospital in Karachi, Pakistan,
from January to June 2025.Methodology: A total of 120 patients aged
18-65 years, with thermal burns involving 5-30% of total body surface
area and ASA I-111 status, were enrolled and assigned to two groups.
Group A received standard anesthesia with propofol and ketamine,
while Group B received dexmedetomidine in addition to propofol and
ketamine. Intraoperative hemodynamic parameters, anesthetic
requirements, and time for recovery were noted. Using SPSS v25 data
was analyzed.Results: Baseline demographics and vital signs were
comparable between groups. Group B required significantly lower
doses of propofol (1.9 + 0.3 mg/kg vs 2.8 + 0.4 mg/kg, p<0.001) and
ketamine (0.8 + 0.2 mg/kg vs 1.2 = 0.2 mg/kg, p<0.001).
Hemodynamic parameters, including heart rate and systolic blood
pressure, were more stable in Group B throughout the procedure
(p<0.001). Recovery time was shorter in Group B (22.1 + 4.3 minutes
vs 28.4 = 5.6 minutes, p<0.001). Adverse events were minimal and
comparable  between  groups.Conclusion:  Dexmedetomidine
effectively reduced anesthetic requirements, improved intraoperative
hemodynamic stability, and shortened recovery time in patients
undergoing burn procedures. It was safe and well-tolerated.
Keywords: Burn injury, Dexmedetomidine, Hemodynamic stability,
Ketamine, Propofol, Recovery time, Sedation
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INTRODUCTION

A burn injury is defined as damage to the skin or
mucous membrane resulting from heat (flame, flash,
scald, contact), cold (frostbite), chemicals, electricity,
sunlight, radiation, or other external sources. Burn
injuries represent adding substantially to morbidity, it
is a major worldwide issue in public health, prolonged
hospitalization, and disability.1 Thermal burns are the
most prevalent kind, but electrical, chemical, and
exposure to radiation can also cause these injuries.2
Each year, burn injuries affect millions of people
worldwide, with an estimated 11 million individuals
requiring medical attention, according to global health
reports.3 Nearly 90% of burn-related deaths and
illnesses occur in low- and middle-income nations due
to overcrowded living conditions, limited safety
regulations, and delayed access to specialized care. In
many regions, burns constitute major causes of
unintentional injuries, with adults and children being
particularly vulnerable.4 Despite a worldwide
reduction in burn incidence, mortality rates continue
to be elevated, with approximately 180,000 fatalities
annually.5

In Pakistan, burn injuries remain a substantial health
challenge, with an annual estimated incidence of
250,000-300,000 cases, although the true number is
likely higher due to underreporting and limited
surveillance systems. Domestic accidents such as
flame burns from stoves, hot liquids, kerosene heaters,
and electrical wiring faults contribute significantly to
the national statistics.6 The pathophysiology of burn
injury is complex and multifactorial. Local tissue
damage results from direct heat-induced protein
denaturation, leading to coagulative necrosis.
Systemically, large  surface-area a  strong
inflammatory response, marked by the secretion of
cytokines, is set off by burns, increased vascular
permeability, capillary leak, and haemodynamic
instability. These responses result in fluid shifts,
hypovolemia, and metabolic disturbances requiring
timely and precise resuscitation. Pain pathways are
also extensively activated due to exposed nerve
endings and inflammatory mediators, making pain of

burn one of the most severe forms of acute pain in
clinical practice. Repeated procedures such as wound
debridement and dressing changes further exacerbate
nociceptive, inflammatory, and  sympathetic
responses.7,8

Current management of burn injuries involves a
multidisciplinary approach beginning with initial
assessment and stabilization using the ABC (airway,
breathing, circulation) protocol. Fluid resuscitation,
guided by formulas such as the Parkland formula, is
essential in the early phase. Wound management
includes debridement, infection control, topical
antimicrobial agents, and staged dressing changes,
which often require procedural sedation due to the
significant pain involved.9 Various agents including
propofol, ketamine, benzodiazepines, and opioids are
commonly used to achieve adequate sedation and
analgesia.10 Recent interest has focused on adjuvant
drugs dexmedetomidine is an example of an a2-
adrenergic agonist that is known for its sedative,
analgesic, and sympatholytic effects that may help
stabilize haemodynamics during painful burn
procedures.  Surgical interventions,  grafting,
physiotherapy, and long-term rehabilitation constitute
the later phases of management.11

Burn debridement and dressing changes are
repeatedly performed painful procedures that provoke
significant anesthetic requirements and
haemodynamic stress, yet an optimal sedation
strategy remains unclear. Although dexmedetomidine
has been studied internationally as an adjunct
anesthetic agent, local evidence comparing its effect
on propofol and ketamine requirements during burn
procedures is limited. In Pakistan, published data on
procedural sedation protocols in burn patients are
scarce, particularly regarding haemodynamic stress
response and recovery profiles. Variations in patient
demographics, burn patterns, and resource
availability necessitate locally generated evidence.
This study adds new data by simultaneously
evaluating anesthetic consumption, haemodynamic
stability, and recovery time in a single clinical setting.
The findings may help refine sedation practices in
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tertiary care burn units and support evidence-based
anesthetic decision-making in routine clinical
practice.

MATERIALS AND METHODS

Following institutional review board permission, this
quasi-experimental study conducted at a tertiary care
hospital in Karachi from January to June 2025. A total
of 120 patients aged 18-65 years, of either sex,
undergoing scheduled burn wound debridement or
dressing changes were enrolled after providing
informed written consent. Patients were included if
they had thermal burns involving 5-30% of total body
surface area and were classified as ASA physical
status I-III. Patients with known allergies to
dexmedetomidine, propofol, or ketamine, significant
organ dysfunction, cardiac conduction abnormalities,
chronic sedative or opioid dependence, pregnant or
lactating women, active sepsis, or chemical/electrical
burns were excluded.

The sample size of 120 patients was eastimated using
the WHO-recommended OpenEpi online calculator,
considering a 5% level of significance, with 80%
power and a 20% anticipated discrepancy in
anesthetic requirements among groups. This number
was increased to account for potential dropouts and
incomplete data.

There were two groups of patients. Propofol and
ketamine, the typical anaesthetics, were administered
to Group A, whereas Group B received infusion of

RESULTS

dexmedetomidine in addition to propofol and
ketamine. Regular checks, such as
electrocardiograms, non-invasive blood pressure, and
heart rate, was applied to all patients throughout the
procedure. Preoperative baseline hemodynamic
parameters and laboratory investigations were
recorded. A loading dosage of 1 pg/kg of
dexmedetomidine was given over 10 minutes, and
then a continuing infusion of 0.5 ug/kg/hr was started
until the operation was finished. Anesthetic
requirements of propofol and ketamine were recorded
for each patient.

During the process, the patient's haemodynamic
parameters were monitored to evaluate their stress
response. These parameters included systolic and
diastolic blood pressures, heart rate and mean arterial
pressure. We measured everything at the start of the
procedure and then at regular intervals after that. The
duration of recovery was determined as the time it
took to go from when the anaesthetic was stopped to
when the patient achieved a modified Aldrete score of
9 or higher. No problems or unpleasant events were
overlooked. Using SPSS version 25, the data was
entered and analysed. Mean * standard deviation
was used to represent continuous variables, whereas
frequencies and percentages were used for categorical
variables. A p-value less than 0.05 was deemed
statistically significant when comparing groups using
either an independent t-test or a chi-square test, as
applicable.

The 120 participants were split evenly between two groups of 60 for the study. The two groups were similar in terms
of demographics and initial traits. There was no significant difference (p=0.72) in the mean ages of Group A (38.5
+ 12.1 years) and Group B (37.8 * 11.6 years). With 56.7% men and 53.3% females in Group A and Group B,
respectively, the gender distribution was quite close (p=0.68). Group B had a mean weight of 64.1 £ 11.2 kg, while
Group A had a mean weight of 63.4 * 10.8 kg (p=0.65). The ASA physical status distribution did not differ
significantly, with most patients classified as ASA II in both groups (p=0.86) as shown in Table 1.

Table 1: Demographic and Baseline Characteristics of Patients (n = 120)
Parameter Group A (n=60) | Group B (n=60) | p-value
Age (years) 38.5+12.1 37.8x11.6 0.72
Gender
Male 34 (56.7) 32 (53.3) 0.68
Female 26 (43.3) 28 (46.7)

Weight 63.4+£10.8 64.1+11.2 0.65
TBSA burned 18.7+ 6.5 19.2+6.2 0.57
ASA status, n (%)

I 20 (33.3) 18 (30.0) 0.86
11 30 (50.0) 32 (53.3)

111 10 (16.7) 10 (16.7)

Baseline HR (bpm) 88.2 £ 10.5 87.5+9.8 0.71
Baseline SBP (mmHg) | 124.6 £ 12.4 1253+ 11.8 0.76

Patients in Group B, who received dexmedetomidine, required lower doses of both propofol (1.9 + 0.3 mg/kg) and
ketamine (0.8 + 0.2 mg/kg) compared to Group A, which required 2.8 * 0.4 mg/kg of propofol and 1.2 + 0.2 mg/kg
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of ketamine. These differences were statistically significant with p-values <0.001, demonstrating a reduction in
anesthetic consumption in the dexmedetomidine group as presented in Table 2.

Table 2: Intraoperative Propofol and Ketamine Requirements

Drug Group A (n=60) | Group B (n=60) | p-value
Propofol (mg/kg) | 2.8 £0.4 1.9+0.3 <0.001
Ketamine (mg/kg) | 1.2 £0.2 0.8+0.2 <0.001

Propofol and Ketamine Requirements

B Group A EGroupB

Propofol Ketamine

However, during the procedure, Group B maintained lower heart rates and systolic blood pressures compared to
Group A. At 10 minutes, the mean heart rate in Group A increased to 102.4 £ 12.3 bpm, while Group B remained
at 91.2 £ 10.1 bpm (p<0.001). Similarly, systolic blood pressure at 10 minutes was higher in Group A (138.2 + 13.5
mmHg) compared to Group B (128.4 + 12.0 mmHg, p<0.001) as shown in Table 3.

Table 3: Intraoperative Hemodynamic Parameters

Parameter Time Point Group A (n=60) | Group B (n=60) | p-value
Heart Rate (bpm) Baseline 88.2 £ 10.5 87.5+9.8 0.71
10 min 1024 £12.3 91.2+£10.1 <0.001
End of procedure | 98.1 £ 11.0 88.5+9.5 <0.001
Systolic BP (mmHg) | Baseline 1246 £ 124 125.3+11.8 0.76
10 min 138.2 +13.5 128.4 +12.0 <0.001
End of procedure | 135.1 + 12.7 127.1 £ 11.5 <0.001

Recovery time was significantly shorter in patients receiving dexmedetomidine. Group B patients achieved a recovery
score >9 in 22.1 * 4.3 minutes, compared to 28.4 £ 5.6 minutes in Group A (p<0.001), demonstrating a faster
postoperative recovery in the dexmedetomidine group as summarized in Table 4.

Table 4: Recovery Time in both groups A & B
Parameter Group A (n=60) | Group B (n=60) | p-value
Recovery time (minutes), mean + SD | 28.4 + 5.6 22.1+43 <0.001

There was a minimal incidence of issues in both groups with regard to adverse events. Hypotension occurred in
13.3% of Group A and 8.3% of Group B (p=0.38), while bradycardia was observed in 3.3% of Group A and 6.7% of
Group B (p=0.40) as presented in Table 5.

Table 5: Adverse Events During Procedure in groups A & B
Adverse Event Group A (n=60) | Group B (n=60) | p-value
Hypotension 8 (13.3%) 5 (8.3%) 0.38
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Bradycardia 2 (3.3%) 4 (6.7%) 0.40
Nausea/Vomiting 5(8.3%) 3(5.0%) 0.47
Respiratory depression | 3 (5.0%) 2 (3.3%) 0.65

DISCUSSION

At the time Exposure to high temperatures, chemicals,
or electricity can produce burns, which are a leading
cause of disability globally. Burns trigger complex
pathophysiological changes including tissue necrosis,
inflammatory  response, and  hemodynamic
instability.12 Procedural pain during debridement and
dressing changes is severe and requires effective
sedation and  analgesia. In burn care,
dexmedetomidine's  sedative, analgesic, and
sympatholytic effects have been studied. It is an o2-
adrenergic agonist.13

In the present study, the addition of dexmedetomidine
significantly reduced intraoperative propofol and
ketamine requirements, improved haemodynamic
stability, and shortened recovery time during burn
debridement and dressing procedures. These findings
are strongly aligned with the results reported by
Ravipati et al., who demonstrated markedly lower
ketamine (100.5 £ 17.58 mg vs. 231.5 + 60.39 mg,
p<0.0001) and propofol requirements (127.7 + 15.47
mg vs. 254 * 59.22 mg, p<0.0001) in the
dexmedetomidine group, along with a significantly
shorter recovery time (9.57 £ 1.50 min vs. 11.53 *
2.56 min, p=0.0006) and reduced haemodynamic
variability.14 Although absolute drug doses differed
due to variations in administration routes and
procedural duration, the relative reduction in
anesthetic consumption and recovery time observed
in our study closely mirrors these findings.

Sohail et al. reported that although both ketamine and
dexmedetomidine provided adequate analgesia for
burn dressing changes, ketamine resulted in lower
pain scores compared to dexmedetomidine
(p<0.05).15 This difference may be attributed to their
use of oral administration and pain score assessment
as the primary outcome, whereas our study focused
on anesthetic requirements, haemodynamic stress
response, and recovery profile under procedural
anesthesia rather than analgesia alone. Stangaciu et al.
found that dexmedetomidine did not significantly
shorten mechanical ventilation duration (p=0.3) but
was associated with lower delirium rates and reduced
need for additional analgesics and antipsychotics.16
Similarly, Kiran et al. reported significantly higher
heart rate and blood pressure values in the control
group compared to the dexmedetomidine group, with
recovery times of 12.9 minutes versus 9.5 minutes,
respectively.17 They also noted substantially higher
ketamine (228.8 + 21.9 mg vs. 101.1 * 20.3 mg) and
propofol requirements (263.2 £ 22.5 mg vs. 120.8 *
224 mg) in the non-dexmedetomidine group,
supporting our observation that dexmedetomidine

acts as an effective anesthetic-sparing agent.17

Our findings of improved haemodynamic stability are
further supported by Gencer et al., who observed
significant reductions in heart rate and mean arterial
pressure at 3, 5, and 10 minutes in patients receiving
dexmedetomidine during burn sedation (p<0.05).18
While their study compared dexmedetomidine with
midazolam and focused on sedation scores and
respiratory effects, both studies demonstrated that
dexmedetomidine provided acceptable sedation with
favorable haemodynamic control and minimal
respiratory compromise.

While mechanical ventilation was not an endpoint in
our study, their observation of reduced supplemental
analgesic requirements aligns with our findings of
decreased propofol and ketamine consumption.
Bradycardia was noted as the most prominent adverse
effect in their cohort, which is consistent with the
mild, non-significant increase in bradycardia observed
in our dexmedetomidine group. Ding et al. reported
higher hypotension rates with dexmedetomidine
compared to midazolam (6 vs. 0, p=0.01), while
respiratory depression was more common with
midazolam (p=0.038).19 In our study, hypotension
and bradycardia occurred infrequently and did not
differ significantly between groups, possibly due to
careful dose titration and exclusion of
hemodynamically unstable patients. Lakhtariya et al.
demonstrated significant reductions in pulse rate and
blood pressure with dexmedetomidine and lower
incidence of respiratory depression compared to
ketamine-containing regimens, along with better
sedation scores and drug-sparing effects.20 These
results closely parallel our findings of improved
haemodynamic  control, reduced  anesthetic
requirements, and faster recovery in the
dexmedetomidine group. Overall, the consistency of
our results with both international and regional
studies reinforces the role of dexmedetomidine as an
effective anesthetic adjuvant during burn debridement
and dressing procedures, while minor differences
across studies can be explained by variations in drug
dosing, routes of administration, patient populations,
and outcome measures

This study included a well-defined sample of 120
patients with comparable baseline characteristics,
enhancing internal validity. Randomized group
allocation minimized selection bias. Continuous
monitoring of hemodynamic parameters and precise
recording of anesthetic requirements improved data
accuracy. Limitations include a single-center design,
limiting generalizability. The study excluded patients
with extensive burns or severe comorbidities, which
may affect external applicability. Postoperative
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