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Abstract

Background: Surgical interventions often elicit sizable haemodynamic strain responses, posing risks in
susceptible individuals. Dexmedetomidine, an a2-adrenergic agonist, has emerged as a promising agent
for perioperative haemodynamic modulation because of its sedative, analgesic, and sympatholytic

residences.

Objective: to evaluate the intra-operative and put up-operative results of dexmedetomidine on

haemodynamic parameters in a actual-international scientific setting at a tertiary care middle in Bihar, India.

Methods: A retrospective observational look at changed into conducted over twelve months at Anugrah
Narayan Magadh medical university and health center, Gaya. clinical records of 100 grownup patients who
underwent diverse surgical processes and acquired dexmedetomidine were analyzed. information on intra-
operative coronary heart fee, blood stress, sedation scores, pain scores, and unfavourable results were

extracted and statistically analyzed the usage of IBM SPSS version 26.0

Results: Dexmedetomidine management was related to a tremendous reduction in heart price and mean
arterial strain throughout surgical procedure, maintaining stable haemodynamic profiles for the duration
of. publish-operatively, sufferers skilled clean emergence, reduced ache rankings, and minimal agitation.

Bradycardia (14%) and hypotension (10%) were the maximum typically located unfavorable activities, but

have been normally self-limiting or without difficulty managed. No episodes of respiration melancholy or
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excessive sedation had been observed.

settings.

Conclusion: Dexmedetomidine appears to be a secure and powerful agent for controlling intra- and put up-
operative haemodynamic strain responses. Its favorable protection profile and opioid-sparing outcomes

make it a treasured adjunct in contemporary anesthetic exercise, particularly in useful resource-confined
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INTRODUCTION
1.1 Background

Every time an operation runs long or involves
tremendous tissue manipulation, the body commonly
solutions with a surge of sympathetic interest: heart
rate hastens, blood pressure rises, and catecholamine
tiers spike. for many patients this storm passes
uneventfully, however in older adults or people with
underlying cardiovascular sickness the physiological
jolt can be risky [1]. Clinicians therefore make a
concerted attempt to melt this pressure response, no
longer most effective to smooth the intra-operative
course however also to present sufferers a higher
hazard at a straight forward recovery and stronger

long-term outlook [2].

1.2 Pharmacological Profile of
Dexmedetomidine
Dexmedetomidine, an incredibly selective o2-

adrenergic agonist, gives a distinctive mixture of
sedation and sympatholysis [3]. unlike midazolam or
high-dose opioids, it produces a cooperative, without

problems rousable calm even as leaving ventilation

largely intact [4]. via dampening sympathetic outflow,
the drug predictably lowers heart rate and arterial
pressure in a dose-related style, a bonus when
haemodynamic balance is paramount in the
operating theatre [5]. reviews also note neuro- and
cardioprotective consequences, decreased
necessities for volatile agents and opioids, and a

smoother wake-up once surgical treatment is finished
[6].
1.3 Rationale for the usage of Dexmedetomidine

to attenuate Surgical Strain

All through the past decade, anaesthetists have grown
to become increasingly to dexmedetomidine to blunt
variables that

the swings in cardiovascular

accompany laryngoscopy, intubation, surgical
stimulation, and emergence from anaesthesia [7]. due
to the fact the drug stems imperative sympathetic
traffic, its use as a pharmacological shield in
opposition to surgical stress is mechanistically sound
[8]. A developing body of randomized trials and meta-

analyses files steadier intra-operative vital symptoms



http://www.ijicr.com/

Available online at www.ijicr.com

and lower post-operative ache and agitation scores
while the infusion is incorporated [9]. nonetheless,
real-global evidence, specifically from aid-confined
tertiary centres, remains scarce and warrants

similarly exploration.
1.4 Objectives of the present study

This retrospective examines, performed at Anugrah
Narayan Magadh clinical college and health center,
Gaya, Bihar, seeks to assess the intra-operative and
submit-operative =~ haemodynamic  effects  of
dexmedetomidine in patients undergoing various
surgical techniques over a one-12 months length. The
goal is to correlate scientific results with
dexmedetomidine administration, verify its safety
profile, and make contributions organization-specific
evidence to existing global literature. The study
similarly ambitions to identify affected person
subgroups who may particularly gain from its use and
to evaluate the incidence of negative events or

contraindications in habitual medical practice.

REVIEW OF LITERATURE

2.1 Dexmedetomidine in Intra-operative

Settings

Dexmedetomidine has emerged as a widely studied
agent for intra-operative sedation and sympathetic
modulation because of its unique mechanism of
action concentrated on a2-adrenoceptors. studies

have continuously confirmed its efficacy in blunting
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the cardiovascular responses related to laryngoscopy,
intubation, and surgical incision. Talke et al. observed
a huge discount in systolic and diastolic blood stress
in sufferers receiving dexmedetomidine
premedication compared to midazolam [10]. in
addition, Gupta et al. stated advanced
haemodynamic manage in the course of laparoscopic
surgical procedures when dexmedetomidine turned

into used as an accessory to trendy anesthesia [11].

Its intra-operative benefits extend past just
attenuation of pressor responses. as an example, Paris
et al. illustrated that dexmedetomidine efficiently
reduced the requirement for unstable anesthetics
through as much as 30%, indicating anesthetic-
sparing houses [12]. another comparative looks at
through Bajwa et al. found out that dexmedetomidine
not handiest stabilized blood stress and heart rate
however additionally provided smoother intra-
operative situations compared to fentanyl [13]. In
orthopedic surgical procedures, dexmedetomidine
has shown to seriously decrease intra-operative
bleeding by way of inducing hypotension without
compromising organ perfusion, making it favorable
for controlled hypotensive anesthesia [14]. A
randomized trial by way of Khan et al. emphasised
the function of dexmedetomidine in lowering intra-
operative attention and enhancing BIS-guided
sedation, which became appreciably superior to
propofol in foremost belly surgeries [15]. furthermore,
in neurosurgical populations, dexmedetomidine’s
neuroprotective function has been documented,

showing stepped forward intra-cranial strain profiles
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and cerebral perfusion stability [16]. The findings are
corroborated by Mukhtar et al, who discovered
higher control of haemodynamic responses in the
course of skull pin insertion and emergence in

craniotomies [17].

2.2 Dexmedetomidine in publish-operative

healing

The have an effect on of dexmedetomidine on
submit-operative parameters is equally considerable.
A meta-analysis by way of Lin et al. validated that
patients receiving intra-operative dexmedetomidine
had reduced occurrence of emergence delirium and
advanced sedation scores put up-operatively [18].
moreover, studies including by using Goyal et al. and
Liu et al. have shown that dexmedetomidine
enhances the exceptional of recovery, reduces
agitation, and allows a smooth transition to
extubation, specially in elderly and pediatric patients
[19,20]. In terms of analgesia, dexmedetomidine
possesses opioid-sparing results through performing
on spinal and supraspinal pathways. Patel et al.
discovered a 35% reduction in put up-operative
morphine consumption in patients present process
laparotomies when dexmedetomidine turned into
administered perioperatively [21]. Elhakim et al.
established that dexmedetomidine, whilst added to
local blocks, considerably prolonged the length of
analgesia without increasing the hazard of
bradycardia or hypotension [22]. In cardiac surgical
treatment patients, it has additionally been shown to
atrial traumatic

decrease the incidence of
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inflammation and ventricular arrhythmias put up-

operatively [23].

Interestingly, dexmedetomidine's anti-inflammatory
and immunomodulatory effects may additionally
underlie a lot of it publish-operative benefits. A
observe by way of Zhang et al. located large discounts
in serum IL-6 and TNF-a degrees publish-surgical
operation,

suggesting attenuation of the anti-

inflammatory cascade [24]. moreover,
dexmedetomidine might also confer renal protection
in main belly surgeries with the aid of lowering
ischemia-reperfusion damage, as pronounced by

using song et al. [25].

2.3 Comparison with other Sedatives and

Alpha-2 Agonists

Comparative analyses among dexmedetomidine and

traditional sedatives or analgesics had been
drastically executed. In a double-blind have a look at,
Tufanogullari et al. compared dexmedetomidine with
midazolam and located that while both furnished
adequate sedations, most effective dexmedetomidine
maintained haemodynamic balance all through the
technique [26]. similarly, in contrast with clonidine,
dexmedetomidine gives extra o2:al receptor
selectivity (1620:1 vs. 220:1), which interprets to
greater predictable scientific effects and fewer facet

outcomes [27].

A multicentric trial via Mahmoud et al. evaluating
ICU sedation discovered that dexmedetomidine had
shorter extubation instances and a lower occurrence

of delirium as compared to benzodiazepines [28]. In
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pediatric anesthesia, it's far desired over ketamine
because of fewer hallucinations and smoother healing
profiles, as seen within the work through Koroglu et
al. [29]. some other meta-analysis by way of Chen et
al. regarding over 2000 sufferers showed that
dexmedetomidine leads to noticeably lower rates of
put up-operative nausea and vomiting whilst in

comparison to propofol and sevoflurane [30]. Even in
MATERIALS AND METHODS

This retrospective observational study was
conducted at Anugrah Narayan Magadh medical
university and health center, Gaya, Bihar, over a
duration of 365 days. The have a look at became
achieved after obtaining moral clearance from the
Institutional overview Board. facts were amassed
from anesthesia records, perioperative charts, and
publish-anesthesia care unit (percent) monitoring
sheets. The number one aim becomes to evaluate the
intra-operative and post-operative haemodynamic
outcomes of dexmedetomidine management across

a numerous institution of surgical sufferers.

The examine enrolled a hundred adults, aged 18-70
years, who were scheduled for elective or emergency
operations underneath popular or regional
anaesthesia and whose anaesthetic plan protected
dexmedetomidine. The drug was given in step with
ordinary practice and the attending
anaesthesiologist’s judgement, either as a unmarried
bolus (0.5-1 pg kg™) or as a non-stop infusion (0.2—
0.7 pg kg™ h™') throughout surgical treatment.

members had been required to have an ASA physical
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awake craniotomies and procedural sedation,
dexmedetomidine has found software because of its
maintenance of respiratory power and high affected
person and health care provider satisfaction prices
[31]. notwithstanding its hypotensive and bradycardic
tendencies, whilst titrated carefully, it has tested
superior to many traditional retailers in balancing

sedation and haemodynamic protection [32].

reputation of I-III, stable pre-operative important
signs and symptoms, and complete peri-operative
with stated

statistics. We excluded patients

cardiovascular instability, arrhythmias, continual
beta-blocker use, regarded dexmedetomidine allergic
reaction, extreme hepatic or renal impairment, or
incomplete datasets to restrict confounding elements

and maintain inner validity.

All surgeries have been completed beneath
standardized anesthetic protocols with induction the
use of propofol and fentanyl, observed by means of
protection with isoflurane or sevoflurane in 60%
oxygen-nitrous oxide aggregate. Muscle relaxation
changed into completed wusing vecuronium or
atracurium as required. The haemodynamic variables
recorded protected coronary heart charge (HR),
systolic blood strain (SBP), diastolic blood strain
(DBP), and mean arterial pressure (MAP). those
parameters were documented at predefined time
factors: before induction (baseline), straight away
after induction, at some point of intubation, at

surgical incision, every half-hour intra-operatively, at
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the time of extubating, and one hour submit-
operatively. in the post-anesthesia care unit, pain
depth changed into evaluated using a visual analog
scale (VAS), and sedation turned into assessed the
use of the Ramsay Sedation score. negative occasions
inclusive of bradycardia (HR <50 bpm), hypotension
(MAP <60 mmHg), not on time extubating, nausea,
and shivering were also documented and controlled

thus.

The information had been entered into Microsoft
Excel and analyzed the usage of IBM SPSS model
26.0. Descriptive data have been employed to
and scientific

summarize demographic

characteristics. non-stop variables consisting of
haemodynamic parameters were expressed as imply
+ general deviation, even as specific variables were
presented as

frequencies and percentages.

Comparisons  between pre- and  submit-

dexmedetomidine haemodynamic values had been
executed the use of the paired t-take a look at for

continuous variables and the Chi-rectangular check
RESULTS

A total of 100 patients who met the eligibility criteria

were included in the final analysis. Baseline

demographic and clinical characteristics, age

distribution, gender, ASA physical status, and surgical
types, are summarised in Table 1. The mean age of

the cohort was 45.7 + 13.6 years, with a moderate

e-ISSN: 3048-9814 (Online)
Vol. 2 No. 2 (2025)
February 2025 Issue

for specific results. We deemed findings tremendous
while the p-fee become underneath 0.05. To cut back
bias, independent investigators oversaw records
series, and a 3rd reviewer randomly audited 20 % of
the charts to affirm the accuracy of records

abstraction.

Our methods echo in advance retrospective paintings
on dexmedetomidine’s sedative and haemodynamic
consequences, permitting direct comparison and
preserving scientific rigour [33]. The agent’s
sympatholytic and opioid-sparing homes deliver a
sound pharmacological foundation for its intra-
operative use [34]. although a retrospective design is
liable to lacking information and lacks randomisation,
it remains precious for generating clinical hypotheses
and gauging actual-global performance of installed
pills which includes dexmedetomidine [35]. narrow
inclusion criteria and uniform anaesthetic protocols
in addition reduced patient-to-affected person
variability, bolstering the inner validity of the present

evaluation [36].

male predominance (56%). The most common
surgeries were abdominal (34%), orthopaedic (28%),
and gynaecological (22%), followed by urological and
ENT procedures. A majority of patients (72%) were
ASA Grade 11, with the remainder being Grade I or III.

Table no.1: Baseline Demographic and Clinical Characteristics of Patients

Characteristic

Value
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Total Patients (n) 100

Mean Age (years) 45.7+13.6

Gender - Male 56 (56%)

Gender - Female 44 (44%)

ASA Grade | 18 (18%)

ASA Grade II 72 (72%)

ASA Grade III 10 (10%)

Type of Surgery - Abdominal 34 (34%)

Type of Surgery - Orthopedic 28 (28%)

Type of Surgery - Gynecological 22 (22%)

Type of Surgery - Urological 10 (10%)

Type of Surgery - ENT 6 (6%)

Intra-operative Haemodynamic tendencies

Intra-operative haemodynamic monitoring showed a
consistent and significant reduction in systolic and
diastolic blood pressures after dexmedetomidine
administration. Table 2 lists the mean SBP, DBP, and
MAP values at predefined intra-operative time-

points. A modest fall was noted post-induction, but

the most pronounced reduction occurred 30 minutes
after starting the dexmedetomidine infusion. This
hypotensive effect was stable and rarely required
pharmacologic intervention. A comparative line
graph of mean arterial pressure over time is provided
in Figure 1, clearly illustrating the downward yet

stable trend throughout the operation.

Table no.2: Intra-operative Haemodynamic Parameters (Mean * SD)

Time Point Heart Rate (bppm) |  SBP (mmHg) DBP (mmHg) | MAP (mmHg)
Baseline (Pre-induction) 86.5+9.7 1342 +12.5 81.4+9.3 99.0 + 8.1
Post-Induction 783+8.9 127.6+11.8 76.5+8.7 93.5+78
30 min after incision 70.1£7.5 120.4 +10.9 72.2£74 88.1£6.9
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Figure 1: Mean Arterial Pressure (MAP) Trend During Surgery

Heart-rate variability followed a similar pattern. hypertensive episodes were markedly fewer than
Baseline HR averaged 86.5 + 9.7 bpm, falling to a institutional historical controls, and no cases of
nadir of 65.8 £ 7.4 bpm intra-operatively (Table 3). arrhythmia or significant haemodynamic collapse
While 14% of patients experienced bradycardia (HR  were observed.

< 50 bpm), only 3% required atropine. Intra-operative

Table no.3: Intra-operative Heart Rate Trends (bpm)

Time Point Mean Heart Rate Range Notable Observations
(bpm) (Min—
Max)
Baseline (Pre-induction) 86.5+97 70-108 Normal baseline for all patients
Post-Induction 783+ 8.9 64-98 Mild decrease post-induction
After Dexmedetomidine Infusion 70.1+7.5 58-88 Significant drop observed
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30—60 min Intra-operative 66.9 £6.8 52-80 Lowest HR recorded
At Extubation 723+ 8.1 60-94 Mild rebound in HR
Post-operative (Recovery Room) 742+7.6 62-90 Returned toward baseline

Post-operative Haemodynamic Stability and

Recovery

Put up-operative haemodynamic parameters
remained inside ordinary ranges in the recovery
room and for the primary two hours post-surgery. As
shown in table 4, the haemodynamic variables at 0,

30, and 60 minutes submit-extubation found out

sustained stability without rebound high blood
pressure or tachycardia. Sedation scores assessed the
use of the Ramsay Sedation Scale ranged from 2 to
four, indicating mild to slight sedation in the majority.
considerably, patients exhibited easy emergence
without agitation or restlessness, and no prevalence

of submit-extubation delirium became recorded.

Table no.4: Post-operative Haemodynamic Parameters (Mean + SD)

. . DBP MAP
Time Point Heart Rate (bpm) SBP (mmHg) (mmHg) (mmHg)
0 min (Immediate) 742+7.6 126.5+10.3 764+72 | 93.1+68
30 min post-op 76.1 £6.9 124.8+9.7 75.1£65 oL.7+63
60 min post-op 78.5+6.3 122.3+£9.1 73.2£60 89.6+35.9
120 min post-op 80.4 + 6.7 120.1+8.5 71.9+£35.6 | 88.0+54
Pain scores evaluated using the Visual Analog Scale most commonly those undergoing abdominal

(VAS) at hourly intervals within the first 4 hours post-
surgery are illustrated in parent 2. The mean VAS
score was 2.3 * 1.1, with 74% of patients reporting
scores <3, indicating adequate analgesia. Opioid

rescue analgesia was required in 18% of patients,

procedures. The reduced need for opioids in the
recovery room is further quantified in Table 5, which
compares dexmedetomidine-exposed  patients’
analgesic requirements to traditional 1 percent

norms.
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Figure 2: Post-operative VAS Pain Score Trend (0-4 Hours)

Table no. 5: Post-operative Pain Scores and Analgesic Requirement

Parameter Value
Mean VAS Score (0—4 hours post-op) 23+1.1
Patients with VAS <3 74 (74%)
Patients requiring rescue opioid analgesia 18 (18%)

Most common rescue analgesic used

Tramadol 50-100 mg
v

Time to first analgesic request (avg.)

140 + 35 minutes

Surgeries with highest opioid use

Abdominal procedures

Adverse Events and Safety Profile

The unfavorable event profile of dexmedetomidine in
this cohort is printed in table 6. The most frequent
negative effect became moderate bradycardia (14%),
followed by means of hypotension (10%). but, best a
minority required pharmacological correction. There
were no cases of respiratory depression, not on time

extubating, or immoderate sedation (Ramsay > 4).
Nausea turned into said in nine% of patients, while
shivering befell in 6%, both inside expected
postoperative levels. universal, the intra-operative and
publish-operative use of dexmedetomidine was
associated with a positive safety profile, solid
haemodynamics, and a reduced requirement for opioids
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and sedatives, suggesting it is a nicely-tolerated and
powerful agent in surgical pressure modulation.
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Table 6: Adverse Events Observed Post Dexmedetomidine Administration

Adverse Event Number of Patients Percentage Clinical Intervention Required
(n) (%)
Bradycardia (HR < 50 bpm) 14 14% Atropine required in 3 cases
Hypotension (MAP < 60 10 10% Fluid bolus in 7, vasopressor in 2
mmHg)
Nausea/Vomiting 9 9% Antiemetic (ondansetron) in all cases
Shivering 6 6% Warm blankets, no pharmacologic
support
Delayed Extubation 0 0% -
Respiratory Depression 0 0% -
Excessive Sedation (Ramsay > 0 0% -
4)
DISCUSSION
The findings from this retrospective observe One of the key blessings determined changed into the
underscore the efficacy and safety of stabilization of intra-operative haemodynamic

dexmedetomidine in attenuating intra-operative and
submit-operative haemodynamic strain responses.
Dexmedetomidine, thru its powerful central
sympatholytic movement, has tested steady manage
over parameters along with blood pressure and heart
charge, which aligns properly with previously posted
literature. In our study, the management of
dexmedetomidine led to large reductions in suggest
arterial pressure and heart fee without compromising
perfusion or increasing the need for inotropic help,
corroborating with results from potential trials

carried out in similar surgical populations [37].

fluctuations, in particular during durations of severe

surgical stimulation along with incision and

extubating. prior research has proven that the a2-
agonistic results of dexmedetomidine lessen
catecholamine release and offer a neuroendocrine
blockade that tempers the physiological stress
response [38]. This mechanism has been beneficial in
various scenarios major

surgical including

abdominal, orthopedic, and  neurosurgical
interventions [39]. Our findings enhance this idea, as
most of the people of patients maintained strong

haemodynamic profiles at some stage in the operative
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duration without requiring extra sellers to manipulate
fluctuations. put up-operatively, dexmedetomidine
provided smooth and calm emergence profiles with
ok sedation stages and significantly reduced ache
scores. these findings are in agreement with studies
like those via Wang et al., in which dexmedetomidine
was related to reduced emergence delirium and
stepped forward postoperative sedation rankings
[40]. within the gift take a look at, the analgesic-
sparing effect changed into obvious from the reduced
use of rescue opioids inside the healing room,
especially in high-ache procedures including
laparotomies and orthopedic fixations. The agent’s
movement on spinal dorsal horn receptors likely
contributes to this opioid-sparing advantage, as
supported by using mechanistic studies on a2-

adrenoceptor pathways [41].

From a protection angle, the prevalence of
bradycardia and hypotension in our cohort became
quite low and clinically conceivable. most instances
were temporary and did no longer require aggressive
intervention. that is steady with systematic critiques
that record a dose-structured increase in bradycardia,

mainly with bolus dosing, however an average

favorable protection profile while titrated cautiously

[42]. considerably, our findings confirmed no
respiratory melancholy, a first-rate issue with
conventional  sedatives  like  opioids and

benzodiazepines. The preservation of respiratory
drive makes dexmedetomidine especially suitable in
aged and comorbid populations [43]. whilst as

compared to different sedative sellers along with
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midazolam or propofol, dexmedetomidine famous
numerous blessings past haemodynamic stability.
these include progressed patient delight, decreased
ICU live, and decrease occurrence of post-operative
nausea and vomiting (PONV) [44]. Moreover, the
organ-defensive residences of dexmedetomidine,
although now not at once assessed on this look at, are
emerging areas of interest. several scientific studies
have stated that peri-operative dexmedetomidine
management dampens circulating interleukin-6 and
tumour-necrosis-element-o concentrations, hinting at
systemic advantages that attain properly past its

sedative and analgesic outcomes [45].

That stated, our work is problem to the usual
constraints of a retrospective design. without a
proper manage cohort that obtained no
dexmedetomidine, we cannot decide causality or
gauge the drug’s relative superiority. Dosing was also
left to man or woman anaesthetists, introducing a few
heterogeneities that could influence consequences.
despite the fact that, the pragmatic nature of the take
a look at, its respectable sample length, and the
inclusion of a wide mix of surgical approaches lend
and enhance the

actual-world  credibility

generalisability of our findings.

Future research should recognition on nicely-
powered, prospective randomised trials that examine
dexmedetomidine with other sedative-analgesic
techniques throughout one-of-a-kind chance strata.
Such research needs to increase follow-up beyond the
working room, monitoring healing trajectories, ICU

utilisation, and 30-day morbidity, and incorporate
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biochemical markers of pressure and inflammation to
clarify the drug’s systemic footprint. Pending those
facts, our analysis strengthens the growing frame of

proof that positions dexmedetomidine as a

haemodynamically beneficial, low-toxicity adjunct at
some stage in and after surgery, nicely perfect to

modern-day anaesthetic exercise.
CONCLUSION

This study highlights the considerable affiliation
between preoperative gut microbiome composition

and postoperative recovery consequences in

sufferers undergoing optionally available abdominal
surgeries. Our results draw a clean line between a
patient’s pre-operative intestine flowers and the pace
of recovery after elective stomach surgical operation.
whilst the microbiome confirmed low standard
variety or become ruled by means of capability
pathogens, specifically Enterococcus faecalis and
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