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alpha 2-agonist, Background: The aim of this study was to assess the effectiveness of dexmedetomidine (DEX) as a
controlled medication forinducing controlled hypotension during posterior fixation surgery for traumatic spine
hypotension, injuries, and to compare its performance with that of nitroglycerin (NTG).Methods: Fifty patients
dexmedetomidine, classified as ASA | or Il and aged between 20-60 years, scheduled forposterior fixation surgery, were
spine surgery randomly divided into two groups. One group received a dexmedetomidine (DEX) dose of 1 pg/kg

over 10 minutes before anesthesia induction, followed by a maintenance infusion of 0.2-0.7 g/kg/h
during the procedure. The other group received a nitroglycerin (NTG) infusion of 3-5 pg/kg/min
after anesthesia induction to maintain the mean arterial blood pressure (MAP) between 65 and 70
mmHg. The study compared the two groups concerning the achievement of the target MAP,
intraoperative blood loss, and the ability to reverse the hypotensive state. Continuous variables were
assessedusing a Student’s t-test, while categorical variables were analyzed with a chi-square test. A P-
value less than 0.05 was considered statistically significant. Results: In the DEX group, patients
achieved the target mean arterial blood pressure (MAP) with superior control over heart rate (HR)
compared to the NTG group during the observation period. Notably, the DEX group alsoexhibited
significantly less intraoperative blood loss (420.11 149.34 ml) in contrast to the NTG group (560.51
160.88 ml),with a P-value of 0.01. However, the time required for hypotension reversal in the NTG
group (5.60 1.93 min) was shorter than that in the DEX group (9.10 2.16 min), albeit without
statistical significance (P = 0.65). Conclusion: Dexmedetomidine (DEX) has proven to be a both
effective and safe agent for inducing controlled hypotension in adults undergoing posterior fixation
spine surgery.

I.  INTRODUCTION spinal fusion surgery is the practice of controlled
In the early days of spinal surgeries for traumatic spine hypotension. Many anesthetics and vasoactive drugs
fractures, these procedures gained notoriety due to their have been successfully employed to induce deliberate
as- sociation with substantial blood loss, posing hypotension in medical procedures. These options
significant risks to patients both during and after include volatile anesthetics, direct-acting vasodilators,
surgery. Additionally, the excessive bleeding often auto- nomic ganglion-blockers, g-adrenergic receptor
made it challenging for surgeons to maintain clear blockers, p- adrenergicssss  blocking  agents,
visibility in the surgical field. Fortunately, prostaglandin E1, and cal cium channel blockers. When
advancements in anesthetic agents, pharmaceuticals, selecting drugs for the purpose of achieving controlled
and monitoring technologies have successfully tackled hypotension, several critical factors must be considered.
this issue. One widely adopted approach to mitigate These factors include the ease of drug administration,
blood loss and enhance the surgeon’s view during ensuring they are quick to take effect and rapidly cease
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their influence when discontinued. Addition- ally, drugs
chosen for this purpose should metabolize without
producing toxic byproducts, have minimal adverse
effects on vital organs, and exhibit predictable and
dose-dependent responses. These criteria are essential to
ensure the safety and effectiveness of controlled
hypotension during medical procedures. Nitroglycerin
(NTG), a directly acting vasodila- tor, has found
application in inducing hypotension due to itsdesirable
characteristics, including rapid onset, quick offset, and
the ability to be carefully titrated. Nevertheless, it’s worth
noting that NTG can bring about certain challenges. It
has the tendency to trigger reflex tachycardia, which
can result in an elevated heart rate, and it can also
lead to venous

congestion in the vicinity of the surgical site. These
effects can ultimately contribute to increased blood loss
during the surgical procedure. Despite numerous
clinical trials exam- ining the effectiveness of
dexmedetomidine (DEX) in miti- gating intraoperative
bleeding among adults, there remains a limited
understanding of its role as the primary hypotensive
agent in posterior fixation surgery for spine injuries.
This prospective, randomized study was conducted to
address this knowledge gap by directly comparing the
efficacy and safety of DEX with that of nitroglycerin
(NTG) as hypotensive agents in adult patients
undergoing posterior fixation surgeryfor traumatic spine
fractures.

. MATERIALS AND METHODS

Following the receipt of ethical committee approval from
ourinstitutional ethics committee, our study enrolled 50
eligible patients aged between 20 and 60 years, all of
whom were scheduled to undergo posterior fixation
surgery as a result oftraumatic spine fractures. Prior to
participation, each patient provided written informed
consent. To ensure randomization, we employed the
equal group random allocation method, assigning
patients into two distinct groups: the DEX group and
the NTG group. Patients with pre-existing respiratory or
cardiac  dysfunction, renal insufficiency, liver
impairment, or bleeding disorders were excluded from
the study to maintain the integrity of our sample and
results. In both the DEX and NTG groups, patients
received premedication consisting of intravenous
injection of ondansetron at 4 mg, intravenous injection
of glycopyrrolate at 0.2 mg, intravenous injection of
midazolam at a dosage of 0.05 mg per kilogram of body
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weight, and intravenous injection of fentanyl at a rate of
2 micrograms per kilogram. Following premedication,
anes- thesia induction was achieved through the
administration of intravenous thiopentone sodium at 5
mg per kilogram. Tracheal intubation was facilitated
using intravenous vecuro-nium bromide at a dosage of
0.1 mg per kilogram. Monitor- ing included continuous
assessment of temperature and end-tidal carbon dioxide
(ETCO2) levels. Subsequently, patients were carefully
positioned in a prone position on a Relton’s frame for
the surgical procedure. During the course of the
procedure, anesthesia was maintained using isoflurane
with a Tec 7 vaporizer, combined with a gas mixture of
oxygen and nitrous oxide in a 50:50 ratio (O2:N20).
The concen- tration of isoflurane remained constant at
1% throughout the entire observation period, which
extended for 60 minutes post-induction. Adequate
muscle relaxation was attained by administering
incremental doses of intravenous vecuronium bromide.
Throughout the surgery, a state of normocapnia (normal
carbon dioxide levels), normothermia (normal body
temperature), and normovolemia (normal blood volume)
was carefully  maintained.  Additionally, the
anesthesiologist had the option to adjust the
concentration of isoflurane as needed based on
hemodynamic variables after the initial 60 minutes of
observation had passed, ensuring optimal patient
manage- ment during the procedure. Following the
successful place- ment of the implants, the
hypotensive infusions, whether with DEX or NTG,
were promptly discontinued. The timeit took for the
hypotensive state to reverse was meticulously recorded.
This reversal of the hypotensive state was definedas the
duration it took for the mean arterial blood pressure
(MAP) to return to baseline levels after discontinuing
the hypotensive agent. To achieve a statistical power of
0.80 anda significance level (a) of 0.05 for detecting a
minimum intergroup difference of 10% in blood
pressure and heart rate (HR), a sample size of 25 patients
per group was deemed nec- essary. This sample size
calculation ensures that the study has sufficient statistical
strength to identify clinically meaningful differences in
blood pressure and heart rate between the DEXand NTG
groups.

. RESULTS

In total, 50 patients were included in the statistical
analysis, and upon examination, it was found that the
two groups exhibited similarities in terms of age, sex,
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weight, and ASA physical status. The duration of
surgery was also comparable between the two groups,
with no significant difference ob- served. Baseline
hemodynamic parameters, including heart rate (HR),
mean arterial pressure (MAP), and preoperative
hematocrit levels, were alike in both groups. In the
results, which indicated a significant reduction in
blood loss in the dexmedetomidine (DEX) group
compared to the nitro- glycerin (NTG) group, with a
p-value of 0.01. However, it’s worth noting that the
time required for the hypotensive state to reverse was
shorter in the NTG group, although this difference
was not statistically significant. In the DEX group, all
patients successfully achieved and maintained the
desired target mean arterial pressure (MAP) throughout
the observation period. However, in the NTG group,
nearly all patients met the target MAP, with only two
exceptions that necessitated additional therapy to
sustain the desired MAP level. It was also observed that

the average heart rate (HR) in the NTG group was
notably higher when compared to the DEX group at all
the time points throughout the observation period. Over
the course of the observation, the NTG group displayed
a mean increase in HR by 28.46% from their
baseline values, whereas the DEX group exhibited a
mean decrease in HR by 21.7%. These differences in
HR between the two groups highlight the distinct
cardiovascular effects of these agents during the study
period. During the surgical procedure, three patients in
the DEX group encountered episodes of bradycardia
between the 80th and 100th minute of surgery.
Fortunately, these instances were effectively man- aged
with the administration of atropine. Conversely, none of
the patients in the NTG group experienced bradycardia.
Importantly, neither the NTG nor the DEX group had
any cases of uncontrolled hypotension, underscoring the
effective control and management of blood pressure
throughout the surgical procedures.
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FIGURE 1: Mean arterial blood pressure (MAP) and heart rate (HR). Patients in dexmedetomidine (DEX) and nitro-
glycerin (NTG) groups achieved the target MAP. NTG groupdemonstrates a significantly higher HR during steady state
hypotension. All the values depicted are means at the corre- sponding time points

Iv. DISCUSSION

One of the key findings of our study was the successful
use of dexmedetomidine (DEX) to induce controlled
hypotension ~ while  maintaining  the  desired
hemodynamic profile. The re-duced blood loss observed
in the DEX group further supportsthe effectiveness of
achieving the desired level of hypoten- sion with this
agent. Hypotensive anesthesia has previously been
employed successfully in posttraumatic spinal surgeries
for traumatic spine fractures, as demonstrated by
Ullrich et al. This approach has proven to be both safe
and effective in reducing blood loss during these
procedures. In our own study, the patients included had
spine fractures spanning from T10 to L5 and underwent
surgery within a timeframe of 48 to 72 hours following
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the traumatic event. While dexmedetomi-dine (DEX) is
officially approved by the United States Foodand Drug
Administration (FDA) for specific uses, such as
sedation in intubated patients in the intensive care unit
and procedural sedation in non intubated patients, its
effective- ness in achieving controlled hypotension has
been previously documented in adult patients
undergoing maxillofacial and ear surgeries by Durmus
et al. and Richa et al., respectively. Building on their
findings, our study also confirms that DEX can be a
valuable tool for inducing controlled hypotension in
posterior fixation spine surgeries. We observed a
substantial 19.78% reduction in mean arterial pressure
(MAP) in the DEX group, aligning closely with the
results achieved by Richa et al. The favorable
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hemodynamic profile achieved with dexmedetomidine
(DEX) can be attributed to the well- established
sympatholytic effects of agonists. These receptors play
a critical role in regulating the autonomic and
cardiovascular systems. They are located on blood
vessels, where they mediate vasoconstriction, as well as
on sym- pathetic nerve terminals, where they inhibit the
release of norepinephrine. At lower doses, DEX
primarily exerts its sympatholytic effects. When DEX
binds to receptors, it ef- fectively reduces sympathetic
nervous system activity, lead-ing to increased cardiac
vagal activity. This dual mechanism results in a
decrease in heart rate (HR) and cardiac output,
contributing to the controlled hypotensive state. Indeed,
the incorporation of cardiac output monitoring
alongside intra- arterial mean arterial pressure (MAP)
recordings would have provided a more comprehensive
understanding of the factorsinfluencing blood loss and
controlled hypotension in your study. Transesophageal
echocardiography is a valuable tool in this context,
offering precise and real-time measurements of left
ventricular end-diastolic volume and cardiac output.
However, it’s worth noting that the availability of
these resources can be limited in certain healthcare
facilities, as was the case in your institute. Despite these
limitations, yourstudy still yielded valuable insights into
the efficacy of DEXin achieving controlled hypotension
during posterior fixationspine surgeries.
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