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ABSTRACT

Objectives: Hypotensive anesthesia is necessary during endoscopic sinus surgery to achieve a bloodless surgical
field. The aim of this study was to compare the quality of surgical field using propofol or desflurane anesthesia.

Methodology: 40 patients of either sex, belonging to ASA physical status I and II, and age group of 18 - 60
years were randomized into two groups to receive either propofol and morphine or desflurane and morphine
anesthesia. The target mean arterial pressure (MAP) was kept in a range of 65-75 mmHg. The quality of surgical
field was assessed by using a validated scoring system (Fromme category scale) at every 15 min by the same
surgeon in all the cases to avoid surgeon’s bias.

Results: The mean category scale value was 2.665 * 0.243 in propofol group and 2.200 * 0.410 in desflurane
group (p=0.000). The time to emergence was significantly less in desflurane group (9.35 * 1.27) as compared
to propofol group (14.60 = 2.06 min).

Conclusion: We conclude that both the propofol and desflurane can be used to achieve a satisfactory surgical
field quality but desflurane provides a rapid emergence as compared to propofol.
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INTRODUCTION

Chronic sinus diseases are common public health
problem that affects the quality of life of more
than 5% population.! Approximately 12.5% of the
population in US experience this disease at least
once during their lifetime.? Chronic sinusitis
accounts for substantial loss of work days and
health care expenditure. An important anesthetic
consideration during endoscopic sinus surgery
(ESS) is to provide blood less field as, even a
small amount of bleeding can hamper the visibility
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of operating surgeon and increases the risk of
complications like intraorbital hemorrhage,
injury to optic nerve, ocular muscle, intracranial
hemorrhage and dura, cerebrospinal fluid leak,
and meningitis.>* The anesthesiologists are
encouraged to provide controlled hypotension
or low normal blood pressure with the mean
arterial pressures (MAP) between 65-75 mmHg. As
controlled hypotension provides a relatively blood
less surgical field, facilitates surgical dissection,
decrease in bleeding with concomitant reduction
in transfusions and decreases operative time.>>’
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Various maneuvers and techniques are used to
improve the quality of surgical field including
reverse Trendelenberg position, decongestion
of nasal mucosa, use of hypotensive agents and
high spinal and epidural blocks.® In previous
studies various hypotensive agents has been
used to produce controlled hypotension such
as vasodilators such as sodium nitroprusside,*!!
nicardipine,’ nitroglycerine (NTG),” B, -adrenergic
blockers e.g. esmolol and metoprolol'®'! and high
doses of inhalational agents such as isoflurane.
All these techniques were associated with various
side effects such as tachycardia, tachyphylaxis,
cyanide poisoning, uncontrolled hypotension and
rebound hypertension. So, anesthesiologists are
still searching for the drugs that can provide better
quality of surgical field with minimal side effects.

Various anesthetic agents influence the quality of
surgical field and blood loss during surgery due to
their hypotensive and vasodilatory action. There
is an ample literature suggesting the superiority
of propofol over inhalational agents (isoflurane,
sevoflurane and desflurane) in ESS'. The aim of
present trial was to compare the use of propofol
and desflurane for the surgical field conditions and
emergence time in endoscopic sinus surgery.

METHODOLOGY

This prospective, randomized, single blinded trial
was commenced after getting the institutional
ethics committee approval and written informed
consent from patients or next of kin. This study
was conducted from January 2011 to March 2012 at
our institute. Forty patients with American Society
of Anesthesiologists (ASA) physical status I or II
undergoing elective ESS for chronic sinusitis of
varied origin were enrolled in the study. Patients
with a known history of major organ dysfunction
(hepatic, renal or cardiovascular system), patients
already on beta blockers or cardioactive drugs,
pregnancy, recurrent sinus surgeries, bleeding
disorders, and anticoagulation therapy were
excluded from the study. Patients were randomized
as per computer generated sample randomization
code in two parallel groups [Group P (n = 20),
Group D (n = 20)]. The sample size calculation
was based on previous studies’ and included 20
patients per group to achieve a beta power of 80%
and an alpha error of 0.05. The primary outcome
included the comparison of quality of surgical field
using either propofol or desflurane. The secondary
outcomes included hemodynamic variability and
time of emergence. Sealed envelopes were used
to ensure allocation concealment. The surgeon
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assessing quality of surgical field was blinded to the
agents used intraoperatively and the group assigned.
After reaching in the operating room, intravenous
(IV) line was secured and intraoperative monitors
were attached including, pulse oximetry, direct
arterial blood pressure, electrocardiogram, end
tidal carbon dioxide, neuromuscular blockade and
end tidal desflurane agent. After pre-oxygenation,
patients were induced using morphine (0.1 mg/
kg) and propofol (1-2.5 mg/kg) IV. Oro-tracheal
intubation was facilitated by vecuronium (0.1 mg/
kg) and oropharynx was packed with a saline-
soaked throat pack. In Group-P (Propofol Group),
anesthesia was maintained with propofol infusion
100-200 pg/kg/min and nitrous oxide (50%) in
oxygen. While in Group-D (Desflurane Group),
anesthesia was maintained with combined minimal
alveolar concentration (MAC) value of 1-1.3 of
desflurane (3-4%) and nitrous oxide (50%) in
oxygen. The dose of maintenance agent was adjusted
to achieve the target mean arterial pressure (MAP)
of 65-75 mmHg. Rescue hypotensive agents such as,
esmolol 5-10 mg and/or metoprolol 1-2 mg boluses
or infusion of NTG (0.25-1.0 ug/kg/min) were used
if target MAP was not achieved despite maximum
allowable anesthetic agent concentration. The
choice of rescue agent was based on the baseline vital
characteristics of the patients such as, beta blockers
were used for those who had tachycardia while NTG
was preferred for those whose baseline heart rate
was lower or in a few patients the combination of
both was used. The patients requiring rescue agents
were recorded in both the groups. Patients were
monitored for persistent hypotension (MAP < 65
mmHg), bradycardia (heart rate < 45 beats/minute),
postoperative nausea, vomiting and shivering. In
those patients who developed hypotension, rescue
drugs were stopped and fluids were infused rapidly
and the dose of anesthetic agents was reduced. In
the cases of severe hypotension or those who did
not respond to above said maneuvers injection
mephentermine was used in 3 mg increment
bolus. Quality of surgical field was defined in
relation with the bleeding in the surgical field and
the need of suction to clear blood to get visibility
under endoscope. The quality of operative field was
assessed by using the A scale proposed by Fromme
et al'* (Table 1). The category scale values of 2 and
3 in Fromme score were considered as ideal. The
same surgeon assessed the quality of surgical field
at every 15 min during the surgery in all the patients
to remove subjective bias in the assessment.

The data was analyzed by using the SPSS software
for windows, version 13.0. Descriptive data was
expressed as frequencies, median and mean with
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Table 1: Surgical grade scoring system designed specifically for use in endoscopic sinus surgery

Grade | Parameter / observation

Grade 0 No bleeding.

Grade 1 Slight bleeding — No suctioning required.

Grade 2 Slight bleeding - Occasional suctioning required.

Grade 3 | Slight bleeding — Frequent suctioning required.

Grade 4 Moderate bleeding — Frequent suctioning required. Bleeding threatens the surgi-
cal field immediately after suction is removed.

Grade 5 Severe bleeding — Constant suctioning required. Bleeding appears faster than
that can be removed by suction. Surgery is impossible.

Table 2: Demographic data

Group 1

Group 2

Parameters (Mean = SD)

(Mean = SD) e

Age (years) 44,30 + 17.38 30.20 = 12.09 .005*
Weight (Kg) 65.15 = 10.49 61.65 + 14.423 .386
Sex (M/F) 13/7 11/9 519
ASA status (I/1l) 17/3 17/3 1.000
Rescue drugs (NTG/Metoprolol) 9/20 4/20 0.091

* Statistically Significant (p<0.01), ASA-American Society of Anesthesiologists, NTG-
Nitroglycerine. The Values are expressed as mean + SD and number of patients.

Table 3: Quality of surgical field and emergence time

Parameter Group P Group D
(Mean = SD) (Mean = SD)

* Statistically Significant (p<0.05), Group P- Propofol group, Group D-Desflurane group
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Figure 1: Comparison of mean arterial pressure between the groups

ANAESTH, PAIN & INTENSIVE CARE; VOL 20(3) JULY-SEP 2016

original article

standard deviations. The
variations in the heart rate
and MAP within each group
were analyzed and compared
by using repeated measures
ANOVA and Student’s ¢ test.
A p-value <0.05 was taken as
statistically significant.

RESULTS

A total of 48 patients were
assessed for eligibility to
participate in the study. Of
these 2 patients refused to
participate in the study and
6 patients did not meet the
eligibility criteria. A total of
40 patients were enrolled
in the study. Demographic
data was comparable with
respect to sex, weight and
ASA status except age. The
mean age was 30.20 years in
desflurane group and 44.30
years in propofol group
(Table 2).

The quality of surgical field
was significantly better in
Group-D as compared to
Group-P (Table 3). The
number of patients requiring
rescue antihypertensive
drugs to achieve target
MAP (65-75 mmHg) was
comparable between the
two groups (Table 2). Target
blood pressure was rapidly
achieved and well sustained
throughout the surgery in
both the groups (Figure 1).

Heart rate was also
comparable in both the
groups. The mean duration
of anesthesia and surgery
were comparable between
the two groups, but the
time for emergence was
significantly  shorter in
Group-D as compared to
Group-P (Table 3). There was
no incidence of refractory
hypotension, bradycardia or
any other complication in
both the groups.
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DISCUSSION

Excessive bleeding that occurs due to the rich
vascularity of the nose makes the surgical procedure
difficult and lengthy and also increases the risk of
serious complications such as orbital perforation
or dural puncture.'® Hypotensive anesthesia during
ESS helps to decrease these complications.’* In
our study target blood pressure (65-75 mmHg)
was achieved in both the propofol and desflurane
groups and provided a satisfactory surgical field
but emergence was more rapid in desflurane group
than the propofol group.

The previous study by Chan et al” demonstrated
the improvement of the surgical field quality in
SNP induced hypotension following a moderate
reduction in MAP. Lim et al'® demonstrated that
MAP lower than 70 mmHg leads to increased
intraoperative bleeding due to local vasodilatation.
Profound hypotension with MAP of 50 mmHg was
avoided as Leigh et al® have reported 0.02-0.06%
mortality due to hypotension induced ischemic
organ damage. In contrast, Boezaart et al*® found
that profound hypotension (MAP = 50 mmHg)
provided good surgical field during ESS. In our
study we aimed the target MAP of 65-75 mmHg and
achieved a significant improvement in surgical field
quality.

Propofol was chosen as it had been demonstrated
to decrease bleeding and provides a better quality
of surgical field than the inhalational agents in
patients undergoing ESS.'> Propofol depresses the
cerebral blood flow and cerebral metabolic rate
and maintains flow metabolism coupling'. This
reduction of cerebral blood flow might decrease
blood flow to the paranasal sinuses closer to
brain (ethmoid and sphenoid) and diminishes
the bleeding related to arterial inflow. Propofol
decreases the central sympathetic tone and
causes vasodilation in peripheral blood vessels.*!
Bonhomme et al** showed that propofol may
preferentially minimize the arteriolar bleeding and
might not affect the venous bleeding significantly.

The inhalational agents decrease the systemic
vascular resistance in dose-dependent manner
leading to increased capillary bleeding despite
the lower systolic blood pressure. Beaussier et al*®
found that desflurane along with fentanyl provides
better hemodynamic stability than isoflurane
during moderate hypotensive anesthesia in spine
surgeries. Desflurane is currently being used for
hypotensive anesthesia.?® It causes decrease in
arterial pressure as a result of reduction in left
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ventricular after load. Cardiac output is either not
changed or slightly depressed with desflurane at
1-2 MAC. Hypotension induced compensatory
tachycardia serves to maintain cardiac output
despite modest decrease in stroke volume and
contractility.

Both the propofol and desflurane decrease the MAP,
stroke volume and systemic vascular resistance.?>2¢
Heart rate does not change significantly after
injection of propofol, whereas rapid increase in
desflurane concentrations exceeding 1 MAC might
result in sympathetic stimulation and tachycardia.
Due to the favorable recovery characteristics it was
particularly interesting to investigate propofol or
desflurane during controlled hypotension. The
lower solubility of desflurane (blood gas partition
coefficient of 0.42) results in the faster emergence
after anesthesia.”’

A meta-analysis by Gupta et al*® on emergence after
either propofol or desflurane found only minor
differences in reaching recovery goals or emergence.
On contrary, in our study desflurane showed
significant difference in emergence time probably
due to higher dose requirement of propofol for
obtaining desired MAP. Rohm et al® also found
faster recovery time and time to extubation with
desflurane/fentanyl anesthesia as compared to
propofol in open abdominal prostatectomy.

LIMITATIONS

There are a few limitations in our study. We did not
classify our patients as per the invasiveness of the
preoperative lesion. More extensive lesions (Lund
Mackay > 12) have been shown to be associated
with an increased blood loss and poorer surgical
score.?® Also, the amount of blood loss is difficult
to assess in ESS and we did not calculate it in our
study.

CONCLUSION

Controlled hypotension and a satisfactory surgical
field can be achieved with both desflurane and
propofol but the emergence time is more rapid
with the use of desflurane.
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