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Abstract

Background: Significant bleeding during functional endoscopic naso-sinusal surgery (FESS) impairs recognition of anatomical
references and may negatively affect surgical outcome. Anaesthesia including clonidine as an adjuntive hypotensive agent may
reduce intraoperative bleeding.

Methods: A randomised comparison of clonidine-based vs remifentanil-based hypotensive anaesthetic regimen was conducted
in patients undergoing FESS. The main assessment was the proportion of subjects with Boezaart scores of surgical field bleeding,
as blindly assessed from video recordings by a third surgeon not involved in patient care.

Results: A total of 47 subjects underwent FESS and were randomised to clonidine or remifentanil. A significantly lower proportion
of patients in the clonidine arm had blindly-assessed Boezaart scores higher than 2, with significantly lower mean blind Boezaart
scores at 60 minutes and at 120 minutes. Similar findings were reported by the operating surgeon, and when Wormald and VAS
scores were used. Objective estimates of bleeding and the duration of surgery and anaesthesia did not differ between groups.

Conclusion: The use of clonidine- based controlled hypotensive anaesthesia achieves lower surgical field bleeding during FESS.
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Introduction rative bleeding, including raising the patient’s head to reduce
During functional endoscopic sinus surgery (FESS), one of the orthostatic blood pressure, the use of preoperative cortico-
most important factors determining the efficacy of the techni- steroids to reduce inflammation, injection of adrenaline in the
que and the potential development of surgical complications diseased mucosa prior to surgery, administration of intravenous
is bleeding. Excessive bleeding compromises surgical field or topical tranexamic acid and even repeated packing with cot-
visibility, impedes the identification of anatomical landmarks tonoids soaked in adrenaline during surgery ¢7. Additionally,
and increases the risk of harming the surrounding structures. several physiological factors such as arterial blood pressure,
Uncontrolled bleeding also significantly increases surgical time heart rate, thrombopenia, and coagulation disorders have been

1.2 Several approaches have been tested to reduce intraope- associated with the extent of perioperative bleeding and require
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prior medical management. In this context, appropriate patient
positioning and controlled doses of general anaesthetic agents
allow satisfactory haemodynamic management during surgery
®9) reducing blood loss and optimizing the surgical field. Hy-
potensive general anaesthesia achieves controlled short-term
hypotension, with minimal toxicity and preservation of cerebro-
vascular blood flow and autoregulation (9,

Among the most frequently used hypotensive anaesthetic
agents are opioid agonists like fentanyl or remifentanil, or cen-
tral acting agents like clonidine. Clonidine is an a-2-adrenergic
agonist that reduces blood pressure by decreasing the periphe-
ral sympathetic discharge. It has been widely used because of its
well-known advantages in haemodynamic management during
general anaesthesia and its favourable risk/benefit relationship
(116 and also as a pre-medication before total intravenous
anaesthesia to improve surgical field visualization. For their

part, fentanyl and remifentanil are selective agonists of p opioid

receptors. These agents are fast-acting and have a short half-life
(17,18)

Both types of agent have been extensively used in conventional
general anaesthesia. Previous clinical reports have identified
major differences between them, suggesting better results with
clonidine-based regimens, although these observations have
not been adequately analysed in systematic clinical studies 192",
Previously, our group carried out an initial observational cohort
study including 37 consecutive patients undergoing FESS who
received either clonidine or opioid-based hypotensive anaesthe-
tic regimens, according to the anaesthetist’s preferences. Asses-
sing surgical field bleeding with the Boezaart bleeding scale, we
found that patients who received clonidine-based hypotensive
anaesthesia presented significantly lower scores. According

to a multivariate analysis adjusted for baseline risk factors for
bleeding, the differences were explained mostly by the type of
anaesthesia received .

Based on the encouraging results of that pilot study, we desig-
ned a prospective, randomised, double-blind clinical trial with
the aim of obtaining robust clinical evidence of the differential
effect of clonidine versus an opioid-based anaesthetic regimen
on surgical field bleeding during FESS.

Materials and methods

A randomised, double-blind trial was designed to com-

pare intraoperative surgical field bleeding with clonidine- or
remifentanil-based anaesthetic regimens. Our working hypo-
thesis was that the use of the alpha2-adrenergic drug clonidine
as a hypotensive agent in a total intravenous anaesthesia (TIVA)
regimen would reduce intraoperative surgical field bleeding and
improve visibility during FESS interventions compared with a
remifentanil-based TIVA regimen. The study was conducted at

two different settings (Hospital de Sabadell, Sabadell, Barcelona,
and Clinica del Vallés, Sabadell, Barcelona).

Patients

Patients were eligible if they were aged 18 years or older, were
programmed for FESS due to chronic rhinosinusitis (CRS) +
nasal polyposis, had an ASA score (American Society of Anes-
thesiologists Physical Status Scale Ratings) I-ll, and provided
signed informed consent. Patients were excluded if they had
contraindications for either FESS or any of the studied anaesthe-
tic regimens, presented coagulation disorders, previous history
of coronary arteriopathy, stroke or arrhythmia, or had recently
received adrenergic or calcium channel blockers (“recent” being
considered as a period of less than seven half-lives of the drug).
Randomisation to each of the arms was done in blocks and
stratified by the centre where surgery was performed and accor-
ding to the indication for surgery (chronic rhinosinusitis with or
without nasal polyposis). Individual sealed codes were prepared
at the Clinical Pharmacology Department according to a rando-
misation list, using the Winpepi version 2.67 - Etcetera: Balanced
stratified [module A4] ?. The list and a copy of the codes were
kept safely and separately in a file that was not accessible either
to surgeons or to anaesthetists. Patients were randomly alloca-
ted on arriving in the operating room by the anaesthetist, who
opened the first available sequentially numbered sealed code
within the patient stratum. Treatment allocation was open for
the anaesthesiologist and blind for the surgeon.

Treatments

Treatment consisted of either a single intravenous dose of 1

to 1.5 micrograms (ug) per kilogram (kg) of clonidine in saline
infusion 20 minutes before the initiation of the surgery, or a
continuous perfusion of 0.1 to 0.2 pug per kg and minute (min)
of remifentanil during the procedure. In addition to the treat-
ments studied, patients received anaesthesia according to the
centre’s standardized local protocols, consisting of a balanced
anaesthetic induction with 4 milligrams (mg) per kg of propofol
and 2-3 ug per kg of fentanyl, a non-depolarising neuromuscular
blocking drug, and anaesthetic maintenance with sevofluorane.
Premedication included 4mg of dexamethasone and ondan-
setron as prophylaxis of nausea and vomiting, and midazolam
in some cases at the discretion of the anaesthesiologist. All
patients received intraoperative prophylaxis with a single dose
of 1g co-amoxiclav (or 300-600mg of clindamycin in case of
allergy to betalactams). Our standard routine protocols do not
include any preoperative anti-inflammatory medication.

Assessments

Blood loss was evaluated by the operating surgeon (blinded)
and an external rhinologist (blinded) who reviewed the com-
plete records of the surgical intervention.
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Every 60 minutes, intraoperative bleeding was measured by the
operating surgeon using three subjective methods: the Boezaart
@49 and Wormald @ surgical field bleeding scores, and a visual
analogue scale (VAS). Interventions were also video-taped with
a camera coupled to the endoscope, and sent in batches of

ten recordings to an external investigator who was blinded to
patient and treatment identity for evaluation of bleeding using
the Boezaart and Wormald scores and the VAS at the predefined
time points. The main variable was the proportion of patients
with intense bleeding, defined as a mean Boezaart score above
2 during surgery as assessed by the external investigator.

Other objective outcome measures included the estimated
amount of blood loss, derived from the volume and haematocrit
of the fluid aspirated during surgery. This value was corrected
by the patient’s mean haematocrit, according to the formula
Hba (g dI-1) xV (ml) / Hbm (g dI-1), where Hba represents the
haematocrit of the fluid aspirated from the surgical field, V the
total volume of the aspirated fluid and Hbm the patient’s mean
haematocrit, considering pre- and post-operative values 29,
Total surgical and anaesthesia time, haemodynamic parame-
ters (systolic and diastolic blood pressure (SBP and DBP), mean
blood pressure (MBP) and heart rate (HR) were measured every
15 min, and ventilation (CO, at the end of procedure). Adverse
events (complications) were also registered. Other potentially
relevant baseline characteristics for prognosis were recorded, in-
cluding sinus occupancy based on the Lund-Mackay scale (0-24
points) ), extent of disease (polyposis grading | to IV), presence
or absence of Samter’s triad, previous history of asthma, concur-
rent pharmacological treatment and other medical diseases.
Patients were followed until hospital discharge and one week
later. Postoperative clinical outcomes included time to patient
discharge, need to return to hospital for surgery-related compli-
cations, need for reoperation, and any late adverse events.

Statistical analysis

The main variable, the dichotomised mean Boezaart value [2

or lower vs higher than 2] as assessed by the external surgeon
was compared using a Fisher exact test for differences between
groups and considering the randomisation strata; the compari-
son was also done using only the worst bleeding score for each
patient.

Qualitative variables were described by the number of valid
values and the frequency and percentage of each category, and
compared between groups using Fisher exact tests. Quantitative
variables were described by measures of central tendency and
dispersion, and compared between groups using Mann-Whit-
ney’s test. Variables measured at different time points (Boezaart
and Wormald scales each 60 minutes and SBP, DBP, MBP and HR
every 15 minutes during the intervention) were analysed using a
stratum- and baseline-adjusted repeated measurement analysis
for each time point. The main analysis was done by intention to

RCT of clonidine vs remifentanil anaesthesia in FESS
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*No surgery (n=1)

Enrolment
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l
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Lost to follow-up n=0
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Figure 1. CONSORT diagram.

Analysed n=25

treat (ITT), using the full analysis set; a sensitivity analysis using
only patients who adhered to the protocol was also performed
for the principal and key secondary variables.

Ethics

The study was authorised by the corresponding Independent
Ethics Committee and by the Spanish Agency of Medicines
and Medical Devices prior to the inclusion of the first patient in
the study, and was conducted in accordance with the ethical
standards laid down in the Declaration of Helsinki (updated
October 2013, Fortaleza, Brazil) and with the standards of the
International Conference on Harmonization of Good Clinical
Practice. After a full explanation of the study, all patients were
asked to give informed consent prior to enrolment. Data forms
were coded and dissociated data were used for analysis.

Results

All consecutive subjects undergoing elective FESS for CRS + po-
lyposis in two separate settings between March 2012 and March
2013 (n = 50) were assessed for eligibility. Out of 50 cases, two
did not consent to participate and one finally did not undergo
surgery. The remaining 47 subjects were randomised. Figure 1
summarises the patient eligibility flow. There were no significant
differences in baseline characteristics between the groups, and
in particular in the type of anaesthesia or the surgical com-
plexity prognosis as assessed by mean (SD) Lund-Mackay scores,
which were 11.9 (6.9) in clonidine vs 13.0 (7.0) remifentanil (p

= 0.546). The most frequent indication for surgery was CRS +
polyposis (n = 15 patients in the clonidine arm and 17 in the re-
mifentanil arm); most procedures involve the posterior ethmoid
+ sphenoid (n = 14 in the clonidine arm and n = 17 in the remi-
fentanil arm), and only a few cases (n = 2 in the clonidine arm
and n =4 in the remifentanil arm) were secondary revision sur-
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Table 1. Baseline characteristics of the patients.

Clonidine Remifentanil
(n=22) (n=25)
Sex (male) 15 (68.2%) 14 (56.0%)
Age (Mean + SD) 483 (13.4) 47.1(12.1)
BMI (Mean = SD) 26.37 (5.07) 26.37 (5.25)
Asthma antecedent 3(13.6%) 8 (32.0%)
Samter’s triad 1(4.5%) 4 (16.0%)
ASA class
1 2(9.5%) 2 (8.0%)
2 18 (85.7%) 21 (84.0%)
3 1 (4.8%) 2 (8.0%)
NA 1(4.8%) 0 (0.0%)
Surgical indication
CRS 7 (31.8%) 8(32.0%)
CRS + polyposis
Grade | 0 (0.0%) 2 (8.0%)
Grade Il 6 (27.3%) 3(12.0%)
Grade Il 4(18.2%) 7 (28.0%)
Grade IV 5 (22.7%) 5 (20.0%)
Lund-Mackay score (mean (+ SD) 11.9 (6.9) 13.0(7.0)
Type of FESS
Anterior, with medial meatotomy 8 (36.4%) 8 (32.0%)
Posterior, ethmoidal + sphenoidal 14 (63.6%) 17 (68.0%)
Primary surgery 20 (90.9%) 21 (84.0%)
Secondary surgery 2(9.1%) 4 (16.0%)

ASA: American Society of Anaesthesia; BMI: body mass index;
CRS: Chronic rhinosinusitis; NA: not available.

geries. Table 1 summarises the main characteristics of the study
population. Five surgeons and two anaesthetists were involved
in patient care and assessments, and a sixth surgeon took part
in the evaluation of video-recordings of the FESS.

In the ITT analysis of the primary endpoint, significant differen-
ces were observed between treatments in the proportion of
patients who had a mean Boezaart bleeding score >2 (intense
bleeding), as assessed from video recordings by a blinded sur-
geon (n=4; 18.2%) in the clonidine arm vs (n = 13; 52.0%) in the

110

Mean Boezaart scores

Operating surgeon  Blind assessment  Operating surgeon  Blind assessment
4.5
4,,
3.5
3+ % %
§
g 25 %
2]
1514 %
14
0.5
Clonidine Remifentanil
0
1 60 120 180 1 60 120 180 1 60 120 180 1 60 120 180

minutes

Figure 2. Main efficacy outcomes.

remifentanil arm, with a difference (95%Cl) of 33.8% (range 8.5%
to 59.2%). Similar results were observed in the stratified analysis,
and also when the worst value recorded per patient during
surgery was used instead of the mean value ((n = 5; 22.7%) in
the clonidine arm vs (n = 15; 60.0%) in the remifentanil arm, with
a difference of 37.3% (range: 11.3% to 63.6%))(Table 2). The ana-
lysis of the mean bleeding values at different times, carried out
with the Boezaart or Wormald scales by the operating surgeon
or by the external blinded investigator, showed significant dif-
ferences from the start of the procedure until the second hour
of surgery, but not in the assessment after three hours. The VAS
assessments were less sensitive and showed differences only at
certain points (Table 2 and Figure 2).

In general, the analysis of haemodynamic parameters showed
low values for SBP, DBP and MBP during surgery in both groups.
Significantly higher values were observed in the clonidine arm
for SBP at 01:15 hours and for DBP, MBP and HR at 00:30 and
00:45 hours. Heart rate followed a similar pattern (Figure 3b).
The duration of surgery and final CO, did not differ between
groups; no difference in the rate of postoperative bleeding or
complications was observed (Table 3). The results were similar
when only patients treated according to the protocol were con-
sidered (n = 45; 21 in the clonidine arm and 24 in the remifenta-
nil arm) (data not shown).

Discussion

Hypotensive controlled anaesthesia has yielded promising
results in bleeding control during FESS. Previous studies have
reported differences between hypotensive anaesthesia based
either on opioid antagonists like fentanyl or remifentanil, or on
central acting agents like clonidine 2V, The evidence suggests
that clonidine and other a2 agonists like dexmedetomidine



Table 2. Bleeding outcomes during surgery.

Clonidine

(n=22)

RCT of clonidine vs remifentanil anaesthesia in FESS

Remifentanil
(n=25)

Difference
95% ClI

Primary end-point
Intense (>2 ) mean Boezaart bleeding score during surgery, blind

Intense (>2 ) worst reported Boezaart bleeding score during
surgery, blind

Boezaart bleeding scores (Mean, [95% Cl])
1 min Surgeon

External reviewer

60 min Surgeon

External reviewer
120 min Surgeon

External reviewer
180 min Surgeon

External reviewer
Wormald scale scores for bleeding (Mean, [95% Cl])
1 min Surgeon

External reviewer

60 min Surgeon

External reviewer
120 min Surgeon

External reviewer
180 min Surgeon

External reviewer
Visual analogue scales for bleeding (Mean, [95% Cl])
1 min Surgeon

External reviewer

60 min Surgeon

External reviewer
120 min Surgeon

External reviewer
180 min Surgeon

External reviewer

4(18.2%)

5(22.7%)

1.77 [1.50;2.03]
1.33[1.08;1.59]
2.08[1.79;2.38]
2.16 [1.87;2.44]
2.33[1.84;2.82]
1.95[1.48;2.43]
2.13[1.45;2.82]

1.95[1.29;2.61]

2.29[1.58;3.00]
1.54[1.17;1.90]
2.43[1.65;3.21]
2.33[1.93;2.73]
2.68[1.38;3.98]
2.41[1.77;3.05]
2.60[0.77;4.43]

2.01[1.11;2.91]

2.42[1.68;3.17]
1.07 [0.63;1.51]
2.77 [1.97;3.57]
1.77[1.30;2.25]
3.13[1.84;4.42]
1.64 [0.93;2.36]
3.83[2.00;5.67]

1.42[0.22;2.61]

Calculated blood loss volume (mL) (Hba (g dI-1) x V (ml) / Hbm (g dI-1))

Estimated volume (mean, [95%Cl])

Hba: haematocrit of the fluid aspirated from the surgical field, V: total volume of aspirated fluid; Hbm: mean haematocrit, considering

pre- and postoperative values.

148.91 (175.19)

13 (52.0%)

15 (60.0%)

2.43[2.19;2.68]
2.07[1.83;2.31]
3.14[2.87;3.42]
2.51[2.25;2.77]
3.04 [2.59;3.49]
2.78[2.32;3.25]
3.28[2.13;4.42]

2.06[0.94;3.18]

3.38[2.72;4.04]
2.46[2.12;2.81]
5.35[4.63;6.08]
3.14[2.76;3.51]
5.32[4.13;6.51]
3.37[2.75;4.00]
4.61[1.56;7.66]

3.13[1.64;4.62]

3.34[2.67;4.02]
1.61[1.19;2.03]
5.17 [4.43;5.90]
2.34[1.90;2.79]
5.19 [4.00;6.37]
2.57[1.87;3.27]
7.15[4.13;10.16]

1.74[0.12;3.37]

116.26 (88.29)

33.8%
(8.5% to 59.2%)

37.3%
(11.3% to 63.6%)

-0.67 [-1.02;-0.31]
-0.73 [-1.07;-0.39]
-1.06 [-1.45;-0.67]
-0.35[-0.73;0.02]
-0.71 [-1.35;-0.07]
-0.83 [-1.47;-0.19]
-1.15[-2.47;0.17]

-0.11[-1.39;1.17]

-1.09 [-2.04;-0.15]
-0.92 [-1.41;-0.43]
-2.92[-3.97;-1.88]
-0.80 [-1.34;-0.27]
-2.64 [-4.35;-0.93]
-0.97 [-1.84;-0.09]
-2.01 [-5.53;1.51]

-1.12 [-2.85;0.60]

-0.92 [-1.90;0.06]
-0.54[-1.13;0.05]
-2.40 [-3.46;-1.33]
-0.57 [-1.21;0.06]
-2.05 [-3.76;-0.35]
-0.92 [-1.90;0.05]
-3.31[-6.80;0.17]

-0.33 [-2.32;1.67]

0,032

0,017

0,001
0,001
0,001
0,066
0,031
0,013
0,087

0,862

0.025
0.001
0.001
0.004
0.003
0.031
0.256

0.197

0,066
0,072
0,001
0,076
0,019
0,062
0,062

0,743

0,821
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Figure 3. Vital signs during anaesthesia.

have a more favourable pharmacological profile, which offers
better, more controlled haemodynamic management, with an
optimized hypotensive effect during anaesthesia that allows
safe bleeding control ?%3", In our previous observational cohort
pilot study, we recorded a trend towards a better haemodyna-
mic profile and heart rate estimates, lower bleeding scores and
reduced surgery duration with clonidine as compared to an
opioid-based regimen @2, The purpose of the present study was
to confirm these results in a randomised double-blind clinical
trial in order to generate robust, consistent evidence of the role
of clonidine in FESS compared with the opioid agonist remifen-

tanil.

The main study outcome - the proportion of patients with a
mean Boezaart value higher than 2 (intense bleeding) - sho-
wed statistically significant differences. Intense bleeding was
recorded in 52% of remifentanil patients, but only in 18.2% of
clonidine patients. These differences were consistently observed
when comparing the mean Boezaart and Wormald scales,

mainly in the first two hours of surgery. Patients included in the
trial had relatively high preoperative Lund-Mackay scores (mean
values >12), due to the fact that bilateral CRS with polyposis
refractory to medical treatment was the most frequent indica-
tion for surgery, although there were no baseline differences
between groups. As bilateral surgery for polyposis and Lund-
Mackay scores higher than 12 are both independent risk factors
for intense bleeding during FESS #7232, our study population can
be considered as high risk for suffering increased intraopera-
tive bleeding, and thus appropriate for the assessment of the
efficacy of clonidine as a hypotensive anaesthetic agent. Our
observation of a significant effect can therefore be considered

clinically relevant.

The fact that the anaesthetist was in charge of randomisation
and was thus aware of the identity of the treatment could be
regarded as a potential bias, because bleeding was assessed
using subjective measurement scales (Boezaart, Wormald and
VAS). However, these scales have been used in previous studies
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Table 3. Outcomes of anaesthesia and surgery.

Clonidine (n =22)

RCT of clonidine vs remifentanil anaesthesia in FESS

Remifentanil (n = 25)

Duration of anaesthesia (Mean * SD) 143.59 (51.76) 127.68 (39.95) 0.311
Duration of surgery (Mean + SD) 109.43 (51.70) 92.32 (40.48) 0.326
Final CO, (Mean + SD) 35.29 (4.53) 33.36 (4.20) 0.092
Postoperative bleeding 4 (19.0%) 3(12.0%) 0.686
Visit to emergency ward after discharge 1 (4.8%) 0 (0.0%) 0.457
Need for unscheduled medical attention 3(14.3%) 3 (12.0%) 1.000
Need for surgical reintervention 1 (4.8%) 1 (4.0%) 1.000

6112425 and were therefore considered adequate for our trial.

In addition, the study was designed as a blinded, independent
external review of video recordings with assessment of the
surgical field at predefined time points. As a result, internal and
external assessment yielded similar results with a high grade of
concordance.

Bleeding volume was calculated from the volume of the surgical
aspirate by the haematocrit of the liquid and that of the patient,
using a mean of pre- and post-operative haematocrit values

@9 However, the haematocrit value of the aspirate was highly
variable, often below 1%, thus providing disparate values which
did not prove sensitive enough to detect differences between
treatments.

As expected, haemodynamic parameters showed sustained
intraoperative hypotension with no substantial differences
between the two types of anaesthesia, except for higher MBP,
DBP and HR at 30 and 45 minutes with clonidine (Figure 3).
Opioids are vasodilating agents that induce hypotension via
histamine and nitrous oxide release at the vascular level. They
may also have a direct effect on vascular smooth muscles indu-
cing arteriolar vasodilation ©2. Clonidine is an alpha2-adrenergic
agonist, acting mainly in the central nervous system, where the
stimulation of alpha-2 receptors induce a peripheral arterial
vasodilation. However, as an agonist administered intravenously,
clonidine might also have some non-specific alpha agonist
vasoconstriction properties at the peripheral level. This might
explain why it is less likely to induce capillary vasodilation in tis-
sues and is thus able to reduce surgical field bleeding 43,

The effect on surgical field bleeding scores was substantial and
significantly higher in the clonidine group in the first two hours
of the procedure, but the differences were not evident at later
time points. This may be due to the fact that most procedures
lasted less than three hours, resulting in a small number of
observations from two hours onwards; but it may also be due
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to a decline in the effect of clonidine, which would parallel the
changes in haemodynamic parameters at later time points.
Thus, the results suggest that the best results of clonidine-based
regimens could be expected in the first two hours of the surgical
procedure.

Another possible explanation may be the delayed activation
of a1 receptors observed when high doses of clonidine are
administered. This pharmacological effect has been previously
described in pharmacodynamic and pharmacokinetic characte-
rization studies of clonidine, and also in clinical reports of acute
adverse events deriving from dosage errors which led to the
administration of acute high doses of this agent ©°. Following
this pharmacological rationale, the subsequent increase in hae-
modynamic estimates by the end of the surgical procedure may
reflect a transient and time-dependent activation of the a1 re-
ceptors. In any case, the two processes may act simultaneously,
generating the dynamic evolution in haemodynamic estimates
that we observed in our trial 123637,

Although a reduction in bleeding in the surgical field was
observed, neither the duration of surgery and anaesthesia nor
total blood volume loss showed significant differences between
the two groups. This finding is at odds with some previous
observations 2338, but is consistent with other studies in which
improvements in the quality of the surgical field did not shorten
the duration of the procedure . Leaving aside the intersubject
variability in these determinations, the randomised nature of
the present study makes our results more robust than those ob-
tained with observational designs. Our results may indicate that
changes in perceived visibility in the surgical field do not have

a substantial direct effect on surgical duration or on outcomes.
We should also mention that the present study has a modest
sample size, designed to detect differences in surgical field
bleeding; with a larger sample size we might have been able to
detect smaller but nonetheless clinically relevant differences in
these parameters.
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Conclusions

In summary, the present clinical trial has shown a significant
decrease in bleeding scores with clonidine-based anaesthetic
regimens compared with a remifentanil-based regimen in FESS,
in a population with a relatively high risk of intense surgical field
bleeding as determined by baseline characteristics and surgical
indication. The effect on surgical field bleeding was significant in
the first two hours of the procedure, and did not raise any safety
concerns; however, it did not reduce surgical time or obtain
lower rates of post-surgical complications.

Considering that clonidine is an inexpensive drug, future clinical
guidelines and procedures should consider its use for general
anaesthesia in FESS, especially in procedures scheduled to last
less than two hours.
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