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Abstract

Background: Functional endoscopic sinus surgery (FESS) is a surgical intervention for sinus diseases. Bleeding is a common con-
cern during FESS. Hemodynamic stability and quality surgical field visibility help to achieve the best outcomes.
Objectives: The present study primarily intended to compare the effectiveness of dexmedetomidine versus labetalol in providing
controlled hypotension during FESS and then to assess the quality of the surgical field.
Methods: The current research was conducted as a prospective randomized double-blinded clinical study. Sixty patients of the
American Society of Anesthesiologists grade I or II status undergoing FESS under general anesthesia were divided into two groups,
each with 30 members. Patients receiving dexmedetomidine and labetalol were named as group D and L, respectively. The study
intended to manage mean arterial pressure (MAP) between 65 - 75 mmHg. The visibility of the operative field was evaluated using
Fromme and Boezaart scoring system. Total intraoperative fentanyl consumption and postoperative first analgesic request time
were recorded.
Results: The MAP target was achieved in both groups. Intergroup differences concerning MAP were observed in both D (75.0 ± 2.0)
and L (82.4 ± 5.2) groups (P-value < 0.05). Scores for blood loss were significantly lower in the D group (1.3 ± 0.3) compared to the
L group (2.1 ± 0.3) (P-value < 0.05). There was no intergroup difference concerning the mean heart rate (group D; 70.8 ± 4.2, and
group L; 73.4±4.4). The total dose of fentanyl consumed was found to be significantly lower in the group D (41.9± 5.8) compared to
group L (59.9 ± 5.3) (P-value < 0.05). The first analgesic request time was significantly longer in the group D (50.2 ± 9.1) compared
to group L (24.8 ± 5.1) (P-value < 0.05).
Conclusions: Dexmedetomidine provided better hemodynamic stability and operative field visibility as compared to labetalol dur-
ing FESS.
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1. Background

Functional endoscopic sinus surgery is a widely
performed surgical intervention to treat various sinus
pathologies. FESS is a minimally invasive surgery that
reestablishes the drainage and ventilation of paranasal
sinuses (1). A bloodless operative field not only provides
better visibility but also prevents the development of var-
ious complications like orbital injury, cerebrospinal fluid
leakage, and meningitis. In addition, it is associated with
decreased duration of surgery. Controlled hypotension
can minimize intraoperative blood loss and improves sur-
gical field quality (2). Several pharmacological agents are
developed to control hypotension, including remifentanil
(3), magnesium sulphate (4), nitroglycerine (5), esmolol

(5), and dexmedetomidine (5). The effect of dexmedeto-
midine on controlling hypotension is well known and
is compared with other agents like remifentanil (3),
magnesium sulphate (4), esmolol (5), clonidine (6), and
fentanyl (7, 8). Our institute has a history of providing
FESS to normotensive patients under general anesthesia.
However, these procedures not only resulted in unaccept-
able surgical conditions but also were associated with
increased duration of surgery. Although several clinical
studies reported that dexmedetomidine can decrease
hemodynamic responses and is associated with improved
quality of surgical procedures of FESS, but we could not
find a study on comparing dexmedetomidine with la-
betalol during FESS. Hence, we decided to perform such a
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comparison in our institute (3, 7).
Dexmedetomidine is a potent α2 adrenergic agonist.

One of the highest densities of α2 receptors is located in
the pontine locus cereleus, an important nucleus mediat-
ing sympathetic nervous system function, vigilance, anal-
gesia, and arousal (9) . Labetalol is a unique parenteral anti-
hypertensive drug that has selective a1 and non-selectiveβ1

andβ2 adrenergic antagonist effects. In humans, theβ toα
blocking potency ratio is 7: 1 for IV labetalol. Labetalol can
reduce blood pressure by declining systemic vascular resis-
tance (α1 blockade), whereas reflex tachycardia triggered
by vasodilation is attenuated by simultaneous β blocking
(9).

2. Objectives

The present study primarily intended to compare the
effectiveness of dexmedetomidine with labetalol in pro-
viding controlled hypotension during FESS and then eval-
uating the quality of the surgical field.

3. Methods

After obtaining institutional ethical committee ap-
proval (SSMC/IEC/NOV 22/2017), the current prospective
randomized double-blinded clinical study was conducted
from January 2018 to July 2019 at Siddhartha Medical Col-
lege Hospital and Research Centre, Tumkur, India. Sixty pa-
tients belonging to the American Society of Anesthesiolo-
gist grade I or II status of either sex aging from 18 to 45 years
scheduled for FESS were included in the study. Patients hav-
ing hypertension, sinus bradycardia, hypotension, coag-
ulation disorder, cerebrovascular insufficiency, ischemic
heart disease, congestive cardiac failure, cardiac dysrhyth-
mias, and hepatic and renal disorders were excluded. Pa-
tients were assigned into two groups of D (received IV
Dexmedetomidine, (Dextomed, 50 µg /0.5 mL; neon, In-
dia) and L (received IV labetalol (lablol 5 mg/mL; neon, In-
dia)) according to computer-generated randomization ta-
ble (each group comprised of 30 members). Using the lit-
erature available and a pilot study conducted in our insti-
tution, the dosages of the drug were decided. A thorough
pre-anesthetic evaluation was performed a day before the
surgery. On the day of surgery, two dedicated intravenous
lines were secured, one for infusion of dexmedetomidine
or labetalol and the other for the administration of fluids
and general anesthetic medications.

On arrival to the operating room, standard ASA moni-
tors were connected. Ringer lactate, 10 ml.kg-1 was started.
After attaching the monitors, non-invasive blood pressure,

pulse oximeter, and electrocardiogram, and baseline vi-
tal signs were recorded. An anesthesiologist, who was in-
volved in the group designing but not in the administra-
tion of anesthesia, prepared and allocated dexmedetomi-
dine and labetalol. A different anesthesiologist adminis-
tered general anesthesia drugs and collected the required
data. The surgeon and anesthesiologist who administered
the study drugs were blinded to the study design. Hence,
the blinding was achieved throughout the procedure.

Patients in the group D received IV dexmedetomidine
1 µg.kg-1 diluted in 50 mL of 0.9% normal saline as loading
dose, followed by an infusion of 0.4 µg.kg-1.h-1 as mainte-
nance dose. Group L received IV labetalol 0.4 mg.kg-1 intra-
venously as loading dose after diluting with 50 mL of 0.9%
normal saline, followed by an infusion of 0.04 mg.kg-1.h-1

as the maintenance dose. The infusion was maintained
throughout the surgery. The study drugs were adminis-
tered 10 minutes before induction of anesthesia. The gen-
eral anesthesia technique was used in all patients. Patients
were premedicated with IV glycopyrrolate 0.005 mg.kg-1,
IV midazolam 0.05 mg.kg-1, and IV fentanyl 2 µg.kg-1. The
IV propofol 2 mg.kg-1, IV vecuronium 0.1 mg.kg-1, and main-
tenance dose of 0.02 mg.kg-1 were intravenously for all pa-
tients. Endotracheal intubation was achieved with appro-
priate tube and were connected to a mechanical ventila-
tor. The general anesthesia was maintained with oxygen
and nitrous oxide at a 40: 60 ratio. Normocapnia was
achieved throughout the procedure. We used an oropha-
ryngeal pack. The mean arterial pressure was maintained
between 65 - 75 mmHg. The duration of infusion was con-
stant in both groups. To achieve consistency, all surgical
procedures were performed by one surgeon. The quality
of the operative field was assessed using the scale devel-
oped by Fromme and colleagues. If the MAP was below
65 mmHg, IV ephedrine 6mg intravenously was adminis-
tered. Also, IV atropine 0.01 mg.kg-1 was administered for
cases with a heart rate lower than 50 beats/minute. An ad-
ditional dose of fentanyl 0.5 µg.kg-1 was given intraopera-
tively with an increase in heart rate and mean arterial pres-
sure more than 20% from the baseline values. The visibility
of the operative field was assessed according to the scale
proposed by Fromme and Boezaart (9).

Throughout the intraoperative period, MAP and HR
were recorded before starting the bolus and infusion of the
study drug (baseline measurement, one minute after en-
dotracheal intubation, and then every 15 minutes through-
out the procedure). The oropharyngeal pack was removed,
and the oropharynx was suctioned under vision using a
rigid laryngoscope. The muscle relaxation was reversed
with IV neostigmine 0.05 mg.kg-1 and IV glycopyrrolate
0.01 mg.kg-1 when the patient was fully awake, breathing
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regularly with adequate tidal volume. The total duration
of surgery, total anesthesia time, and total intraoperative
fentanyl consumption time were recorded. In the postop-
erative period, the visual analogue score (VAS) was used to
assess the pain, and IV fentanyl 25 µg injected when the
score was more than four and the first analgesic request
time was recorded.

Two patients developed a decrease in HR of 50
beats/minute in the dexmedetomidine group and were
treated with IV Atropine 0.6 mg. None of the patients de-
veloped hypotension of MAP < 65 mmHg. We planned to
provide control hypotension and optimum operative field.
In the current study, the administration of dexmedeto-
midine and labetalol provided good vision during the
surgery. Although MAP was managed at a relatively high
level (65 - 75 mmHg), which increased patient safety.

3.1. Statistical Analysis

Data were analyzed using SPSS version 22 and
R.environment version 3.22. In addition, Microsoft Word
and Excel were used to generate graph tables and so on.
Normally distributed variables, such as demographic data,
were analyzed using the student t-test. MAP and HR were
analyzed using one-way analysis of variance (ANOVA).
Amount of fentanyl consumed and time to first analgesic
request were assessed using the student t-test. The sample
size was calculated using the following formula:

N =
2
{
Z 1−α

2
+ Z(1−β)

}
d2

= 58

Primary outcome variable, end of the study drug; Z
value for 5% level of significance (Z(1−α)/2) = 2.56; Z value
for 90% power (Z(1−β)) = 1.282; Pooled standard deviation
(σ) = 6.9/min; Effect size (d) = 7/min.

We took 60 as sample size and allotted 30 people in
each group (10).

4. Results

Initially, 65 subjects were volunteered to participate, of
which 5 were excluded after evaluating against selection
criteria. Hence, 60 subjects were divided into two groups
each with 30 members. Then, 30 subjects were available for
follow-up in each group (Figure 1). The demographic char-
acteristics of participants are provided in Table 1. There
was no statistical significance between the two groups con-
cerning demographic variables of age (group D, 33.7 ± 7.2;
and group L, 36.2 ± 7.6; P-value = 0.124), gender (a male to
female ratios of 12: 18 and 17: 13 for groups D and L, respec-
tively; P-value = 0.196), body mass index (BMI) (23.7 ± 3.7

and 23.1± 2.1 for groups D, respectively; P-value = 0.49), du-
ration of surgery, and total anesthesia time (Table 1).

No.of patients screened for 

eligibility

n = 65

Randomised n = 60

allocated to group L 

(n = 30)

Recieved Labetalol
n = 30

no. of patients available for 

follow up
n = 30

Analysed 

n = 30

allocated to 

group D (n = 30)

Received 
Dexmedetomidne 

n = 30

no. of patients available for 

follow up
n = 30 

Analysed 

n = 30

Not eligible

1. Bradycardia n- = 2

2. Hypertnsion n = 2

3. No consent = 1

Study Flow Chart

Figure 1. Sixty-five subjects were enrolled in the study, of which 60 met the crite-
ria for the study and consented to participate. Participants were divided into two
groups (each with 30 subjects).

In the present study, the mean arterial pressure of <
75mmHg was achieved in the dexmedetomidine group at
the 20th minute post-induction. The mean arterial pres-
sure was consistently lower than 75 mmHg in Group D till
the end of surgery as compared to group L (Table 2). The
mean heart rate was significantly lower in Group D (70.8
± 4.2) compared to Group L (73 ± 4.4) (Table 1). According
to the findings, there was a significant reduction in heart
rate after induction in both groups, with a more statisti-
cally significant reduction in Group D than Group L (Ta-
ble 1). The mean surgical scale was maintained at 1.3 ± 0.3
(min) in Group D, while in Group L, it was maintained at 2.1
±0.3 (min). Besides, there was a statistically significant dif-
ference concerning Fromme’s score in both groups (Table
1). Intraoperative fentanyl consumption was comparable
between the two groups. Group D (41.9 ± 1.0) consumed
less fentanyl as compared to Group L (64.4 ± 0.8) (Table 1).
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Table 1. Demographic Characteristics, Duration of Surgery, and the Clinical Characteristics of Participants, Separated by the Study Group a

Variables Group D Group L P Value

Age (y) 33.73 ± 7.21 36.23 ± 7.68 0.124

Gender, No. (%) 0.196

Male 12 (40) 17 (58)

Female 18 (60) 13 (42)

ASA I/II 26: 4 24: 6 0.488

BMI 23.74 ± 3.75 23.19 ± 2.14 0.49

Duration of surgery (min) 125.33 ± 12.03 133.17 ± 20.02 0.071

Duration of anaesthesia (min) 158.67 ± 16.71 163.50 ± 20.73 0.324

Mean HR 70.81 ± 4.26 73.49 ± 4.46 0.021 b

Mean BP 75.07 ± 2.09 82.42 ± 5.27 < 0.001

Mean surgical scale 1.38 ± 0.33 2.13 ± 0.38 < 0.001

Amount of fentanyl consumed (µg) 41.97 ± 5.81 59.90 ± 5.37 < 0.05 b

Time to first analgesic request (min) 50.20 ± 9.15 24.87 ± 5.13 < 0.05 b

a Values are expressed as mean ± SD unless otherwise indicated.
b Statistically significant at P < 0.05.

The first analgesic request time was significantly longer in
Group D (50.2 ± 1.6) as compared to Group L (24.8 ± 0.9)
(Table 1).

5. Discussion

We investigated the effects of dexmedetomidine and
labetalol in an attempt to find a clinically feasible com-
bination with general anesthesia to ensure perioperative
hemodynamic stability and better surgical field visibility.
In the present study, the efficacy of dexmedetomidine ver-
sus labetalol in providing controlled hypotension in FESS
was compared. We also compared hemodynamic response
quality of the surgical field, intraoperative fentanyl con-
sumption, and time since the first analgesic request. The
two groups were comparable concerning age, gender, BMI,
duration of surgery, and duration of anesthesia. Although
we did not achieve controlled hypotension during the en-
tire surgery in the study, according to the findings, the
mean arterial pressure values were lower in group D than
in group L from the 20th minute of induction. Besides,
the heart rate was lower in group D than group L, and its
trend was significantly lower in group D. Dexmedetomi-
dine is a selective α2 agonist that is known for its seda-
tive, analgesic, and anesthetic sparing properties (7, 8, 11).
In the present study, the abovementioned actions may
have contributed to better perioperative hemodynamic
stability and surgical field visibility in patients who receive
dexmedetomidine. Labetalol is often the preferred treat-
ment for acute hypertension, as it produces a dose-related

decrease in blood pressure without reflex tachycardia and
without causing a significant decline in heart rate (12).

Achieving optimal surgical condition for FESS requires
a lot of efforts. This can be achieved by various meth-
ods like raising the head end of the surgical table, by sus-
taining normal body temperature, using intermittent pos-
itive pressure ventilation, and controlled hypotension dur-
ing general anesthesia (13). We planned to provide con-
trolled hypotension and optimal operative field. Both
drugs could decline MAP below 75 mmHg but dexmedeto-
midine achieved a MAP below 75 mmHg at a faster rate,
which was statistically significant. The induced decreased
in MAP caused by dexmedetomidine can be attributed to
sympatholytic effects of α2 agonists (14). Guven and col-
leagues evaluated the surgical field visibility using the
Fromme et al. scale and reported that surgical field visibil-
ity was significantly better in dexmedetomidine group (1.4
± 1.2) compared to the esmolol group (3.1 ± 0.7) (P-value =
0.019). The operative time was similar in both groups (92.2
± 27.2 minutes vs 90.7 ± 19.3 minutes; P-value = 0.13) (15),
which consistent with the findings of the present study.
We assessed surgical field visibility using the Fromme et
al. scale. According to the findings, the surgical field visi-
bility was significantly better in dexmedetomidine group
compared to labetalol group (Group D, 1.3 ± 0.3; vs group
L, 2.1±0.3) (P-value < 0.05). The operative time was similar
between the two groups (group L, 133.1 ± 20.0 minutes; vs
group D, 125.3 ± 12.0 minutes) (P-value = 0.071).

In the present study, patients in group D consumed
less fentanyl compared to group L (41.9 ± 5.8 vs 59.9 ±
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Table 2. Comparison of Mean Arterial Pressure after Induction Times Between Labetalol and Dexmedetomidine a

Time After Induction Dexmedetomidine Labetalol P-Value

MAP_0 85.58 ± 8.98 92.59 ± 7.19 0.001

MAP_1 81.72 ± 7.22 89.21 ± 7.17 < 0.001

MAP_2 78.26 ± 5.57 85.79 ± 7.53 < 0.001

MAP_5 77.39 ± 5.64 86.94 ± 8.43 < 0.001

MAP_20 75.43 ± 3.90 85.14 ± 8.48 < 0.001

MAP_35 73.83 ± 3.25 83.63 ± 8.10 < 0.001

MAP_50 72.57 ± 2.16 81.10 ± 6.82 < 0.001

MAP_65 71.73 ± 2.75 79.80 ± 6.50 < 0.001

MAP_80 71.53 ± 2.97 78.63 ± 6.48 < 0.001

MAP_95 71.53 ± 2.97 77.40 ± 7.39 < 0.001

MAP_110 71.10 ± 3.00 75.87 ± 6.03 0.001

MAP_125 72.10 ± 3.28 75.63 ± 4.05 < 0.001

MAP_140 72.93 ± 4.84 76.70 ± 4.44 0.004 b

P-value for trend < 0.001 < 0.001

a Values are expressed as mean ± SD.
b Statistically significant at P < 0.05.

5.3, respectively) (P-value < 0.05). It can be attributed to
the opioid-sparing effect of dexmedetomidine. This find-
ing is consistent with those reported by Praveen et al.,
that compared dexmedetomidine and nitroglycerine for
hypotensive anesthesia in FESS. They reported that patients
in group D required less intraoperative fentanyl compared
to group N (139 µg vs 188 µg, respectively). Similar results
are expressed by Tarek Sham, where total intraoperative
fentanyl dose was lower in dexmedetomidine group com-
pared to that of Esmolol group (16). In the present study,
the first analgesic request time was 50.2 ± 9.1 in group D
vs 24.8± 5.1 in group L, respectively, which was statistically
significant (P-value < 0.05). Even though Group L received
more fentanyl intraoperatively than Group D, which re-
veals that dexmedetomidine contains both opioid-sparing
and inherent analgesic action properties due toα2 agonist
action. The findings of the present study are in accordance
with those reported by Praveen et al. (group D 377 minutes
vs group N 86 minutes). Dexmedetomidine is a selectiveα2

agonist that is known for its sedative, analgesic, and anes-
thetic sparing effects (17).

The study by Bajwa et al. (5) compared the effect
of dexmedetomidine, nitroglycerine, and esmolol in FESS
surgery. They reported that the dexmedetomidine group
reduced the need for the intraoperative opioid require-
ment and increased the first analgesic requirement time
in addition to hemodynamic stabilization. Although it was
not our main objective to study the anesthetic sparing ef-

fects, it became apparent also in our results, as the hemody-
namic stability was better maintained in the dexmedeto-
midine group receiving less fentanyl compared to the la-
betalol group. The present study demonstrated prolonged
postoperative analgesia in the dexmedetomidine group,
which is consistent with the study by Gurubet et al (18),
who reported that intraoperative infusion of dexmedeto-
midine could reduce the postoperative analgesic require-
ment. In the current study, we selected a target MAP of 65
- 75 mmHg to provide the best operative condition with-
out causing tissue injury. This in accordance with the
study by Seyed Mohammad Reza Gousheh et al (19). One
of the limitations of the current study is the absence of
a placebo-controlled group. Besides, the sample size was
limited. Secondly, we did not measure sedation score and
plasma catecholamine concentration, which may reveal
relations between sympatholytic properties of α2 agonist,
β adrenoreceptor antagonist. Another limitation is that
we compared labetalol and dexmedetomidine based on
their known optimal as well as safe premedicating doses
without the knowledge of their equipotent doses. Hence,
this limitation should be addressed in future studies with
larger sample size.

5.1. Conclusion

Based on the findings and the literature, we can con-
clude that dexmedetomidine is the preferred option for
controlling hypotension that provides better surgical field
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visibility compared to labetalol in Functional endoscopic
sinus surgeries.
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