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Abstract

Background and objectives: A prospective, randomized study was undertaken to compare perioperative infusion
of dexmedetomidine versus labetalol for controlled hypotension in functional endoscopic sinus surgeries under
general anaesthesia.

Methods: Sixty adult patients undergoing FESS were randomly allotted to two groups. Group Dexmedetomidine
(n=30) received a bolus dose of 1mcg/kg over 10 minutes followed by infusion at 0.4-0.8mcg/kg/hr and group
Labetalol (n=30) received a bolus dose of 0.25 mg/kg/hr infused over 10 mins followed by 1-2 mg/min/IV infusion
dose titrated during maintenance to achieve target MAP of 70-75SmmHg. Haemodynamic parameters were rec-
orded at regular intervals. Surgical site assessment was done by surgeons using Fromme’s scale. Awakening time
before extubation, recovery time (by Aldrete score), sedation score (using RSS scale) and surgeon satisfaction
score were recorded. Statistical analysis was done with Chi-square test for qualitative data and Independent t test
to identifythe mean difference between two quantitative variables.

Results: Both drug regimens were able to produce and maintain controlled hypotension and thus optimal surgical
conditions. Early recovery times were seen in Labetalol group whereas higher surgeonsatisfaction and higher
sedation scores noted in the Dexmedetomidine group.

Conclusion: Both dexmedetomidine and labetalol provide controlled hypotension and oligemic surgical fielddur-
ing FESS under general anaesthesia. However, surgeon satisfaction and postoperative sedation were better with
dexmedetomidine although early recovery was seen with labetalol.
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Introduction

Functional endoscopic sinus surgery (FESS) indi-
cated for acute and chronic sinus pathologiesrestores
the drainage and aeration of paranasal sinuses.[1]
Because of decreased surgical invasiveness, this
procedure is less painful and a safe and effective
treatment method for paranasal sinus disorders.
Bleeding during surgery reduces the visibility in the
operative field and increases the risk of injury to ma-
jor vessels and the surrounding structures, hence
control of bleeding is beneficial.[2]

Controlled hypotension is defined as a reduction of
the systolic blood pressure to 80-90 mm Hg, a re-
duction of mean arterial pressure (MAP) to 50-65
mm Hg or a 30% reduction of baseline MAP.[3]
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Labetalol is a combined selective alpha-1 and non-
selective beta- adrenergic receptor blocker with an
alpha to beta blocking ratio of 7:1. The hypotensive
action begins within 2 to 5 minutes after its IV ad-
ministration, peak effect at 5 to 15 minutes andlasts
for about 2 to 4 hours. Labetalol reduces the sys-
temic vascular resistance without reducing total pe-
ripheral blood flow. Due to its B-blocking effects,
the heart rate is eithermaintained or slightly reduced.
Labetalol maintains cardiac outputunlike other pure
B- adrenergic blocking agents. Labetalol should be
used with caution in patients with heart failure and
avoided in patients with severe sinus bradycardia,
heart block greater than first degree and asthma.[4]
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Dexmedetomidine is a highly selective a2-agonist
with an affinity ratio o2:al of 1620:1. It causes a
dose dependent decrease in arterial blood pressure
and HR possibly due to a decrease in serum norepi-
nephrine concentrations. It has a very short half-life
of approximately 6 min, and elimination time of 2
hours.[5,6] It has analgesic, sedative, antihyperten-
sive, and anaesthetic sparing effects when used by
the systemic route. Prior administration of Dexme-
detomidineis also shown to induce a hypotensive an-
esthesia and to provide a better surgical field and an
abbreviated operative duration in spinal and middle
ear surgeries.[7,8]

Hence the present study is designed to evaluate and
compare the effectiveness of combined selective al
adrenergic receptor blocker and nonselective
blocker Labetalol versus selective a2-agonist Dex-
medetomidine in producing intraoperative con-
trolled hypotension during FESS.

Aims and Objectives
Aim:

A comparative study of the effects of Dexmedetomi-
dine and Labetalol infusion on Hemodynamic pa-
rameters and surgical condition during Functional
Endoscopic Sinus Surgery.

Objectives:

The primary objectives are to study and compare the
Hemodynamic parameters after Dexmedetomidine
and Labetalol infusion during Functional Endo-
scopic Sinus Surgery based on the Mean Arterial
Pressure (MAP)(mmHg), Heart Rate (HR)(bpm)
and the Intra-operative surgical field visibility based
on Fromme’s scale. Secondary objectives compared
were duration of recovery (time to extubation, time
to Aldrete score>9), Postoperative sedation score,
Satisfactionof surgeons and adverse effects if any

Materials and Methods:

This randomized, comparative study was conducted
on 60 ASA I-II patients of either sex, aged between
20-60 years scheduled for FESS in Krishna Rajendra
hospital attached to Mysore Medical College and
Research Institute, Mysore over a period of 15
months from January 2020 to March 2021. Approval
of the Scientific Review Committee and Ethical
Committee of our Institute was obtained and a de-
tailed written informed consent taken from the pa-
tients during the preoperative interview.

Patients with BMI>30kg/m?, cerebrovascular dis-
eases, cardiovascular diseases, hypertension, diabe-
tes mellitus, asthma, COPD, coagulation disorders,
hepatic or renal failure, psychiatric diseases, known
drug allergy, or substance abuse were excluded from
the study. Study patients were randomly allocated
by shuffled sealed envelope method to the following
two groups of 30 each by a senior anaesthesiologist
who also prepared the infusion solutions of the study
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drugs and administered the loading dose and mainte-
nance infusions of the study drugs to all the patients,
while the operating surgeon and observing anaesthe-
siologist were blinded to the administered
studydrugs.

Group-L: Patients received Labetolol 0.25 mg/kg/IV
as bolus given over 10 mins followed by infusion at
the rate of 1-2mg/min/IV for maintenance.

Group D: Patients received Dexmedetomidine at
1pg/Kg over 10 min followed by 0.4-0.8 mcg/Kg in-
fusion for maintenance.

Study drug preparation: Both Labetolol and Dexme-
detomidine were diluted in 50 ml normal saline in
syringe pumps for blinding purpose. In group D, 2
mL of 200pg of Dexmedetomidine (Dextomid 100
mcg/ ml, Neon LaboratoriesLtd.,India)was diluted
with 48ml 0.9%saline.

After arrival in the pre-anaesthetic room, 2 intrave-
nous cannula were inserted at different sites — one
for infusion of the study drugs, and one for admin-
istration of fluids, other drugs, blood etc. All the pa-
tients were premedicated with Inj.Midazolam
0.02mg/kg and Inj.Fentanyl lpg/kg IV.Patients were
monitored with 5 leads ECG, non- invasive blood
pressure [NIBP], pulseoximetry [SpO2] and Capno-
graphy [ET CO2]. Invasive arterial blood pressure
monitoring was not done since the facility for the
same was not routinely available at our hospital and
due to the cost limitations. Before induction of an-
aesthesia, baseline measurements of heart rate (HR),
mean arterial pressure (MAP), and oxygen satura-
tion by pulse oximetry (SpO2) were obtained. After
3 min of preoxygenation, anaesthesia was induced
with Thiopentone 5 mg/kg. Succinylcholine
1.5mg/kg iv was given to facilitate endotracheal in-
tubation with appropriate size cuffed oral endotra-
cheal tubes and Lidocaine iv 1.5 mg/kg was given to
suppress hemodynamic response to laryngoscopy
and tracheal intubation. All patients were operated
on by the same ENT surgical team. Anaesthesia was
maintained with 50% O2-N20 & Isoflurane 0.5-1%
(Tec 7 vaporizer). Muscle relaxation was achieved
by Vecuronium 0.05mg/kg iv bolus & subsequent
calculated doses at required intervals. Patients were
ventilated with tidal volume of 8-10ml/kg, inspira-
tory/expiratory ratio of 1:2 and a respiratory rate to
maintain an end-tidal CO2 level of 30- 45mm of Hg
and SpO2 level above 98%.

Group D Patients received a 1pug/Kg loading dose of
Dexmedetomidine within 10 min followed by 0.4-
0.8mcg/kg/hr infusion during maintenance. Patients
in Group L received 0.25 mg/kg/IV as bolus given
over 10 mins followed by infusion at the rate of 1-
2mg/min/IV. The infusion rates were then titrated to
maintain MAP between 70-75 mmHg. If MAP de-
creased below 60 mmHg, the administered infusion
dose was to be reduced by half, and if no response
was obtained within 5 minutes, infusion of the
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hypotensive agent was to be discontinued and iv Me-
phenteramine 6mg was to be given to correct hypo-
tension. The dose of Mephenteramine required in
each patient was recorded. In case of bradycardia
(HR <40 bpm) a 0.012pg /kg atropine IV was to be
administered & its use recorded. Heart rate, Systolic
blood pressure, diastolic blood pressure & mean ar-
terial pressure, were measured every 2 mins during
bolus and every 5 min during maintenance till end
of the surgery. Oxygen saturation(SpO2) and End-
tidalCO2 were continuously monitored. Intra opera-
tive assessment of surgical field and blood loss was
done by the surgeon when the desired MAP of 70-
75 mmHg was achieved and maintained for atleast
10 minutes, using a predefined category scale
adopted from that of Fromme et al[10] [Table 1].
Fromme’s scale less than or equal to

3 was considered as adequate condition for sur-
gery.The time to complete recovery after anaesthe-
sia in the present study was assessed using Aldrete
score [ Table 2]. The sedation score was measured
using the Ramsay Sedation Score scale at 15, 30and
60 minutes after tracheal extubation [Table 3]. The
awakening time was taken as the time from admin-
istration of reversal agents to spontaneous eye open-
ing for more than 5 seconds, Surgeon’s satisfac-
tionof the surgical site was scored by the same sur-
geon on a 4-point surgeon satisfaction scale(1-bad,
2-moderate, 3- good, 4-excellent). In the recovery
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room, adverse effects such as nausea, vomiting, ag-
itation, bradycardia, coughing, shivering, reflex
tachycardia and rebound hypertension if any were
recorded.

Statistical Analysis:

Data was entered into Microsoft excel data sheet and
was analyzed using SPSS 22 version software. Cat-
egorical data was represented in the form of Fre-
quencies and proportions. Chi-square test or
Fischer’s exact test (for 2x2 tables only) was used as
test of significance for qualitative data.Continuous
data was represented as mean and standard devia-
tion. Independent t test was used as test of signifi-
cance to identify the mean difference between two
quantitative variables. Graphical representation of
data: MS Excel and MS word was used to obtain var-
ious types of graphs. P value<0.05 was considered
as statistically significant after assuming all the rules
of statistical tests.

Statistical software: MS Excel, SPSS version 22
(IBM SPSS Statistics, Somers NY, USA) was used
to analyze data

Results:

We found that the two groups were comparable with
respect to demographic data and baseline haemody-
namic variables.

Table 1:
Parameters Group D Group L
Mean Age(years) 39.474+9.944 35.47+6.862
Sex Ratio M:F 17:13 16:14
Mean weight(kg) 66.17+5.395 65.40+3.607
Mean height(cms) 166.20+5.480 164.20£2.578
Mean baseline HR(bpm) 98.73+13 96.57+11
Mean baseline MAP(mmHg) 97.248 93.9+5.1

Mean baseline HR was comparable in both the groups [Group D- 98.73+13 and Group L-96.57 + 11]. Though the
HR started to fall in group D compared to group L from 6" min after starting the loading dose till 60 min it was
not statistically significant. There was statistically significant difference between two groups with respect to HR
from 80" min till 120mins with lower values in Group L than Group D
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Both the groups were comparable with respect to baseline SBP and after administration of loading dose of the
study drugs. Statistically significant difference was found between two groups after 6 min of loading dose till
30mins. Thereafter both groups were comparable in terms of SBP till 120 min
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DBP was comparable in both the groups at baseline and after intubation till 90mins which was statistically not
significant. Statistically significant difference in DBP was found from 95mins till 120mins with lower values in
group L than group D
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In our study, the target MAP was 70 to 75 mmHg. Both the groups were comparable with respect to MAP at
baseline (97.2+8.0) in group D and (93.9+5.1) in group L and after administration of loading dose till 6mins.
Statistically significant difference in MAP was found Post intubation from 8thmin till 35mins with lower values
in Group D as compared to Group L (p <0.005). Target MAP was achieved early in Group D compared to Group
L [25" min vs 45" min] post intubation. Thereafterboth groups were comparable in terms of MAP till 85thmin
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The surgical field assessment during FESS was done by the operating surgeon using Fromme’s scale 10 minutes
after stable targeted MAP range was reached. Both the study drugs, labetalol and dexmedetomidine were able to
provide adequate surgical field Graph showing Distribution of subjects according to FROMME'S SCALE be-
tween two groups
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The operating surgeon scored the conditions for surgery on a four point surgeon satisfaction score and both groups
had high scores. Surgeon satisfaction score was better with Group D compared to Group L
Graph showing Distribution of subjects according to surgeon satisfaction Score between two groups
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The postoperative sedation was assessed using RSS scores at 15, 30, 60 minutes post extubation. At 15 minutes
more patients in Group D had higher sedation scores than in Group L, which was statistically significant with p
value <0.001. At 30min and 60 min there was no statistically significant difference found between two groups.
Graph showing Comparison of mean sedation score at various time interval between two groups.
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The awakening time and extubation time were comparable in both groups Graph showing Comparison of mean

awakening time in minutes between two groups
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Though there was a statistical significant difference in the mean awakening time with Group L patients awakening
earlier than group D (12.40+0.724 vs 3.30+0.65s) with p-value 0.001, it was not clinically significant. The time
to complete recovery after anaesthesia in the present study was significantly faster in patients in Group L than
GroupD. Comparison of mean time to recovery between two groups
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No side effects attributable to the study drugs were observed during the present study.

Discussion

Functional endoscopic sinus surgery (FESS) is a
common surgical procedure for patients with medi-
cally refractory chronic rhinosinusitis. Good surgi-
cal field visibility can be achieved with controlled
hypotension during surgery.

Dexmedetomidine, is a selective, short-acting, cen-
tral a2-adrenergic agonist causes dose- dependent
decrease in arterial blood pressure, heart rate (HR),
cardiac output, and norepinephrine release[5]

Labetalol is a unique parenteral anti-hypertensive
drug that has selective al and non-selective f1 and
B2 adrenergic antagonist effects. It can reduce blood
pressure by declining systemic vascular resistance
(al blockade), whereas reflex tachycardia triggered
by vasodilation is attenuated by simultaneous f3
blocking[4] effects.

Hence the present study was undertaken to compare
the efficacy of Dexmedetomidine and labetalol
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having different mechanisms of action at different
receptors levels in producing controlled hypotension
during FESS and also to compare them in terms of
recovery profile.

There was no significant difference in demographic
parameters between the groups in our study which
was similar to most of the studies mentioned in the
literature. In the present study both alpha 2 agonist
Dexmedetomidine and beta antagonist labetalol
were given as a loading dose after induction fol-
lowed by a titrated infusion. We were able to achieve
targeted induced reduction of blood pressure during
general anaesthesia. The SBP,DBP and MAP values
at various time intervals during the administration of
drugs and at regular intervals during the next 120
minutes showed that it was possible to achieve the
target blood pressure levels (MAP=70- 75SmmHg)
with their use and this could be maintained at the
same levels during the procedure by titration of the
infusion. There was no incidence of resistant hyper-
tension requiring other antihypertensive agents.
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Also, no patient in both the study drug groups devel-
oped hypotension requiring slowing or stopping of
infusion or administration of vasopressors.

In the present study mean baseline HR were compa-
rable in both the groups (98.73+13 and 96.57 = 11).
Draping of the surgical site, nasal packing with vas-
oconstrictor and the surgical incision occurred
within 15 min post intubation. Rise in HR which
should be the response with lower concentration of
inhalational agents (0.4% Isoflurane) or lighter
plane of anaesthesia was not found in both the
groups. This shows that with maintenance infusion
of study drugs, adequate depth was maintained
which abolished the tachycardia response. Heart rate
started to fall in both group D and group L after start-
ing the loading dose till 60™ min but it was statisti-
cally not significant.

However, from 80" min we observed statistically
significant reduction in heartrate with group L com-
pared to group D till end of surgery. However, no
patients required any pharmacological intervention
(atropine). These findings were similar to findings
by Sujay et al[8] who also reported no intergroup
difference in HR between the 2 groups ( Group D
70.8+ 4.2 vs Group L-73.4 +4.4 min).C N Navya et
al[9] reported statistically significant decrease in
heart rate in group D than group L, immediately af-
ter administration of study drugs till 10 mins of in-
tubation and also heart rate were comparable be-
tween both groups from 15 min postintubation till
end of surgery.

Both the groups in the present study were compara-
ble with respect to MAP at baseline (97.2+8.0vs
93.9+5.1)in group D and group L respectively and
after administration of loading dose till 6mins. Sta-
tistically significant difference was found post intu-
bation from 8thmin till 35mins with lower value in
Group D as compared to Group L (p < 0.005). This
may be attributed to sympatholytic effect of a2 ago-
nist Dexmedetomidine. Target MAP (70-75 mmHg)
was achieved earlier in Group D than in Group L (25
min vs 45 min). Thereafter both groups were com-
parable in terms of MAP till 85 mins. Similar results
were obtained by Sujay J N et al [8] where the target
MAP (65-75mmHg) was achieved early in the Dex-
medetomidine group at the 20th min post intuba-
tion. In C N Navya et al[9] study there was statisti-
cally significant early decrease in MAP in group D
than group L immediately after administration of
study drugs till 10 min of intubation (p<0.000).
MAP were comparable between both groups from
15min post intubation till end of surgery. In both
these studies MAP was achieved earlier compared to
our study, this could be because the loading dose of
the study drugs was started 10 mins before induc-
tion. and the maintenance dose of study drugs as in-
crements of 1/4" of loading dose over 2 mins. How-
ever the findings of Aliakbar Eghbal et al[10] study
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showed trend of MAP in group L was significantly
lower compared to group D and also in Ali Alizadeh
et al[11] study, MAP was significantly higher in
group D than group L which is at variance from our
findings.

Barak et al[3] in a review of literature about hypo-
tensive anaesthesia during major maxillofacial sur-
gery in 2015 concluded that intra operative MAP of
50-65mmHg may have the risk of tissue hypo perfu-
sion. Boezaart et al[12]demonstrated that the opti-
mal surgical conditions for FESS were obtained with
minimal induced hypotension (MAP>65mmHg).
Taking this into consideration and since we are us-
ing noninvasive blood pressure monitoring, in the
present study, the target MAP for controlled hypo-
tension for FESS was set at 70-75mmHg to avoid
lowering of MAP below lower limit of auto regula-
tion of blood flow to vital organs and to prevent del-
eterious effects of controlled hypotension on them.
The monitored ETCO?2 levels in subjects in both the
groups in thepresent study during the intraoperative
period were comparable and there was no statistical
significant difference between the two groups. This
normocarbia suggests intact tissue perfusion during
periods of mild controlled hypotension is consistent
with the findings of Guney A et al[13].

During the study period in both the groups, all pa-
tients participating in the study were able to maintain
oxygen saturation at 98-100%. No desaturation was
observed in these patients during the recovery time
and in the postoperative period. These findings are
consistent with the results obtained by studies of
Shams T et al[14], Nazir O et al[15], Bajwa SJ et
al[16].

The surgical field assessment was done by the oper-
ating surgeon using the Fromme’s scale, both the
study drugs were able to provide adequate surgical
field in the present study similar to findings by C N
Navya et al[9]and Sujay J N et al[8] where Dexme-
detomidine provided better hemodynamic stability
and operative field visibility as compared to
labetalol during FESS. In the present study, both the
groups had high scores on the four point surgeon sat-
isfaction score by the surgeons, though better with
Group D. This may be because of the superior sur-
gical site visibility as suggested by Fromme’s scale
assessment and less bleeding. Similar findings were
reported by C N Navyaet al[9] and Rokhtabnak F et
al[17] where surgeon satisfaction score was better
with DEX group than with magnesium sulfate

group.

Post operative sedation was more at 15 minutes in
Group D than in Group L( p value <0.001) but after
30min there was no statistically significant differ-
ence found between two groups similar to reports by
Shams T etal[14], and Valecha DS et al]18] Kol IO
et al[19]. This confirms the sedative effects of Dex-
medetomidine. Bajwa SJ et al[16]observed that 72%
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of patients given Dexmedetomidine had sedation
scores 3 and above while only 20% of patients given
Esmolol had such higher sedation score which is
similar to the present study.

The mean awakening time was earlier in Group L
compared to group D ( 2.40+0.724 vs 3.30+0.651)
and was statistically significant with p-value 0.001
but clinically not significant. The time to complete
recovery after anaesthesia in the present study was
faster in patients in Group L than group D. Similarly
rapid recovery with labetalol compared to Dexme-
detomidine is reportedby Aliakbar Eghbal et al[10]
study. The extubation time was comparable in both
the groups. No side effects attributable to the study
drugs were observed during the present study. There
was no postoperative tachycardia or rebound hyper-
tension in any patients in both the groups.

Limitations of the Study

1. This was not a placebo controlled study as no
control group was used.

2. Only noninvasive monitoring was done in the
intraoperative period. Use of IABP monitoring
might have allowed for a finer titration of the
study drugs but was not used due to cost limita-
tion in the government hospital setup.

3. The effect of study drug on intraoperative an-
aesthetic and analgesic requirements and on
postoperative analgesia were not included in
our study design. BIS monitoring could not be
done in the present study.

4. The possible effects of hypotension on organ
functions were not investigated in the postoper-
ative period in the present study.

5. Dexmedetomidine and Labetalol were com-
pared based on their known optimal as well as
safe premedicating doses. Their equipotent
doses have not been established.

6. The desired MAP could not be achieved early.
Probably the target MAP could have beenat-
tained earlier if the loading dose of the study
drugs had been given before induction of anes-
thesia.

A larger study with different dosages, invasive mon-

itoring and postoperative investigations may be

needed to obtain equipotent doses of the drugs and
to extrapolate our results to different set of patient
population.

Conclusion:

The present study evaluated the efficacy of Dexme-
detomidine and Labetalol in providing controlled
hypotension in FESS surgeries. Both Dexmedetomi-
dine and Labetalol can be safely used in doses men-
tioned in the study protocol to achieve target MAP
of 70 to 75 mmHg. Target MAP was achieved ear-
lier, the quality of surgical field and the surgeon sat-
isfaction score was better in Dexmedetomidine
group. Labetalol patients demonstrated early recov-
ery time.
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