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ABSTRACT
BACKGROUND AND OBJECTIVE: Intraoperative bleeding during endoscopic sinus surgery compromises the
surgeon's vision for surgery at the surgical field. Since tizanidine causes contraction of peripheral blood vessels and
hypotension, which together reduce blood flow to nasal mucosa, this study was performed to evaluate the effect of oral
tizanidine on the quality of vision at the surgical field during endoscopic sinus surgery.
METHODS: This double-blind clinical study was performed on 60 patients. Patients were randomly divided into two
groups by computer randomization software (2.0) and received 6 mg tizanidine and placebo before the surgery. During
the operation, the quality of the operation field was evaluated and scored by the surgeon based on Boezaart scale. Pain
score in recovery and 6 hours after surgery and intraoperative hemodynamic parameters were assessed.
FINDINGS: The quality of the surgical field based on the Boezaart scale was significantly better in the group receiving
tizanidine (p=0.04). Pain score in recovery was 2.83+1.17 in the case group and 4.53+1.56 in the control group (p=0.001).
Pain score 6 hours after surgery in the case group was 3.23+1.22 and in the control group was 4.13+1.33 (p=0.008). Mean
arterial blood pressure (p=0.03) and heart rate (p=0.19) during surgery were lower in the tizanidine group.
CONCLUSION: The results of the study showed that tizanidine as a perioperative medication before endoscopic sinus
surgery improves the quality of vision at the surgical field and provides a better hemodynamic profile for patients.
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Introduction

Endoscopic sinus surgery has become a common
procedure in the field of ENT, which is used in nasal
polyp surgeries, recurrent or chronic sinusitis, control of
nasal bleeding, pressure relief in the orbital cavity
(graves ophthalmopathy), removal of foreign body,
treatment of sinus mucosa and many other cases (1-4).
Despite advances in surgery and anesthesia techniques,
bleeding during endoscopic sinus surgery is still a
persistent problem (4, 5); a small volume of bleeding
can impair the surgeon's vision and as a result, prolong
the surgery time or even lead to incomplete surgery (4).
There are various techniques to improve vision of the
field of sinus surgery, the most common of which are
cochlear implant, topical injection of vasoconstrictors,
and controlled blood pressure reduction (6). Topical
vasoconstrictors may cause hemodynamic instability or
even ischemic heart problems (7). Controlled blood
pressure reduction exposes the patient to more
anesthetic drugs and consequently more complications.
Eventually, none of these methods are able to properly
control bleeding (8).

Alpha-2 receptor agonists are important in the terms
of anesthetics and analgesics (9). These drugs can also
be used as antihypertensive drugs. Side effects such as
severe bradycardia and hypotension have been reported
(10-13). Alpha-2 agonists can reduce the flow of nasal
mucus and affect the volume of bleeding as previously
studied in animal models (14). Tizanidine is an oral
alpha-2 receptor agonist and has fewer cardiovascular
side effects, which makes tizanidine a drug of interest
for anesthesia (15).

Wawrzyniak et al. examined the effect of clonidine
as a pretreatment agent on the quality of surgical vision
in endoscopic sinus surgery and found that pretreatment
with clonidine before endoscopic sinus surgery shortens
the surgery duration and improves the quality of
surgical vision (16). The use of alpha-2 receptor
agonists may allow the surgeon to establish the
appropriate hemodynamics and surgical field in these
surgeries and be able to influence the surgical
procedure, the duration of surgery and in turn the
duration of anesthesia, and at the same time be able to
influence analgesia and sedation in the postoperative
period. This was the reason for choosing this topic for
the present study. Tizanidine has also been used as a
drug for premedication and research on it is very
limited. In this study, the effect of preoperative oral
tizanidine on the volume of bleeding and the quality of
the surgeon's vision in the surgical field in endoscopic
sinus surgery was investigated.

Methods

This randomized clinical trial was approved
by the Research Ethics Committee of Urmia
University of Medical Sciences with the code
IR.UMSU.REC.1395.299 and with the registration
number of the clinical trial IRCT20160430027677N12
after obtaining informed consent from the research units
in operating room B of Imam Khomeini Hospital. The
study was performed on 60 patients. Patients in the age
group of 25 to 55 years, ASA Class | and suffering from
chronic sinusitis were included in the study. According
to the study of Mohseni et al., based on the comparison
of Mean £ SD, bleeding of 216+67 cc in the clonidine-
receiving group and 276+78 cc in placebo group, 80%
power, 1% error, and one-tailed test, the sample size
was considered 29 people in each group. Overall, 60
people were analyzed; 30 people in each group.
STATAIL0 software was used to determine the sample
size (14).

Patients  with  heart problems such as
contraindications in hypertensive patients, hepatic and
renal insufficiency, and known hypersensitivity to
tizanidine, systolic blood pressure above 160 and
diastolic blood pressure above 90 or heart rate below 50
at preoperative visit were excluded from the study.
Patients receiving anticoagulants, beta-blockers,
calcium channel blockers, or digoxin were also
excluded. Patients were randomly divided into two
groups receiving 6 mg oral tizanidine (manufactured
by ACTOVERCO lIran, Karaj) and placebo by
computer randomization software (2.0). Randomization
of patients was performed by a table of random
numbers.

The patient, surgeon and anesthesiologist were
unaware of the type of drug used. Medications were
administered to patients 90 minutes before entering the
operating room. 3 to 5 minutes before surgery, 1 mg
midazolam and 2 pg per kg body weight fentanyl and
1.5 mg/kg body weight intravascular lidocaine were
injected as premedication. After using 5 liters per
minute oxygen 100% for 5 minutes, induction of
anesthesia was done through injection of 1.5 mg/kg
body weight propofol, 0.1 pg/kg body weight
remifentanil and 0.5 mg/kg body weight atracurium and
intubation was performed. Controlled hypotension of
intravenous infusion of serum nitroglycerin (TNG) was
used to maintain an average blood pressure of 55 mm
Hg. To maintain normocapnia, the patient was placed
under anesthesia with controlled mechanical ventilation
mode with 10 breaths per minute and a volume of 10 ml
per kg body weight. At the end of anesthesia, the muscle
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relaxant effect was reversed with neostigmine and
atropine. Prior to induction of anesthesia, patients
received 3 ml of isotonic crystalloid per kilogram of
body weight. During surgery, maintenance fluids were
given according to the weight of the patients and
bleeding was compensated with Ringer's lactate
solution with 3:1 ratio. One anesthesia and surgery team
was responsible for all patients.

Based on the protocol of this study, local
vasoconstrictors were not used for any of the patients.
All patients were in the reverse Trendelenburg position
by 10 degrees during surgery. Intraoperative bleeding
was estimated by the anesthesiologist in charge of the
patient at the end of the surgery. The amount of bleeding
was estimated by measuring the amount of blood in the
suction device and the gases used (25 g per impregnated
gas) (4, 16). The quality of the surgical field was
measured by a surgeon who was unaware of the patient's
intervention based on the Boezaart scale (no bleeding:
0; severe bleeding requiring continuous suction: 5) (17).
The surgeon's satisfaction with the control of bleeding
and the quality of the operation field was assessed with
a five-point Likert scale (Very bad: 1, Bad: 2, Medium:
3, Good: 4, Excellent: 5).

Hemodynamic indices were recorded every 15
minutes. Postoperative pain was assessed using a visual
analog scale (zero: painless and 10: the worst pain
he/she has ever experienced) and before anesthesia, the
patients were explained how to evaluate pain (18). The
incidence of pain in recovery and 6 hours after surgery
was assessed and recorded. In case of postoperative pain
and a score above 4, 50 micrograms intravenous
fentanyl was injected. Data were analyzed using SPSS
V.21 statistical software. In this study, Chi-square test
was used to evaluate qualitative variables such as
gender, and for quantitative variables in two groups,
independent t-test was used for normal data and Mann-
Whitney test was used for abnormal data. Kolmogorov-
Smirnov test was used to confirm the normality of the
data. Repeated Measures Anova test was also used for
data analysis, while p<0.05 was considered significant.

Results

In this study, the two groups were not statistically
different in terms of demographic characteristics and
duration of surgery (Table 1). The mean score of
recovery pain was 2.83+1.17 in the study group and
4.53£1.56 in the control group (p=0.001). The mean
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pain score 6 hours after surgery was 3.23+1.22 in the
study group and 4.13+1.33 in the control group
(p=0.008). The mean bleeding level was 229.83+19.98
in the study group and 281.50+£16.89 cc in the control
group. (p=0.001) (Table 2). The quality of the surgical
field and the surgeon's satisfaction with the bleeding
control based on Boezaart scale showed a significant
difference between the two groups (p=0.04). The
median rank of surgeon satisfaction with the surgical
field was 4 in the tizanidine group versus 3 in the
placebo group (Table 3). There was no significant
difference between the mean heart rate at the recorded
times between the placebo and tizanidine groups
(p=0.19) but there was a significant difference in the
mean arterial blood pressure (p=0.03) (Table 4).

Table 1. Demographic characteristics of patients in
the two groups

Variable  Tizanidine placebo P. value
Mean=SD Mean=SD
Or N(%) NED)
Age
38.26+8.92 42.33+8.09 0.07
(years)
Gender
male 18(60) 20(66.7) 0.39
female 12(40) 10(23.3)
BMI
23.76+2.37 24.43+2.02 0.24
(kg/m?)
Surgery

time 102.80+13.50 95.83+18.52 0.10
(minutes)

Table 2. Distribution of absolute and relative
frequency of pain and bleeding in the two groups
Level of Tizanidine placebo P. value

pain Mean+SD Mean+SD

The
average

pain score
during
recovery

The
average

painscore6  3.23+1.22
hours after
surgery
Bleeding
(ml)

2.83+1.17 4.53+1.56 0.001

4.13£1.33 0.008

229.83+9.98 281.50+16.89  0.001
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Table 3. Surgical field scale (based on Boezaart
scale) and surgeon satisfaction in the two groups

Table 4. Comparison of mean heart rate between
the two study groups over 90 minutes

Scale Tizanidine placebo Mean arterial pressure heart beat
N(%6) N(%) Time Tizanidine placebo Tizanidine placebo
Su rgery field* MeanzSD MeanzSD
1 3(100) 0(0) 0 97.11+11.41 99.77+11.25 79.30+11.42 82.76+9.89
2 22(57. 16(42.1
(7.9 6(42.1) 15 95.04+10.91 98.81+10.69 75.83+11.45 78.26+10.08
3 4(26.7) 11(73.3)
4 1(25) 3(75) 30 89.72+10.31 92.24+12.36 76.40+10.34 78.63+13.22
Szl 45  89.71#10.90 94.62+11.05 74.20+11.40 76.33+8.47
Satisfaction*
1 2(40) 3(60) 60 91.77+8.31  93.23+9.73  77.60+12.41 75.26+14.19
2 3(429)  4(57.1) 75  89.074#8.44 93.04+11.08 73.50+9.32  77.937.05
3 5(26.3) 14(73.7)
90 87.09+7.62 94.18+9.87  72.8348.02  77.53+8.86
4 14(63.6) 8(36.4)
5 6(85.7) 1(14.3) P 0.03 0.19
*p=0.04
Discussion a pretreatment before endoscopic sinus surgery can

The results of this study showed that preoperative
oral tizanidine can affect hemodynamic changes,
bleeding, quality of surgical field and surgeon
satisfaction and mean postoperative pain score. In
this study, bleeding and the surgeon's satisfaction with
the bleeding control in patients receiving tizanidine
were better and this difference was statistically
significant. Mean blood pressure during surgery
was significantly lower in the tizanidine group.
In the tizanidine group, the mean pain score in recovery
and 6 hours after surgery was lower and statistically
different.

Wawrzyniak et al., in a study that examined the
quality of surgical field of view during endoscopic sinus
surgery while using clonidine as a pretreatment agent,
found that clonidine pretreatment prior to endoscopic
sinus surgery shortened the time of surgery and
improved the quality of the surgeon's field of vision
(16). We used tizanidine in our study and achieved
similar results.

In a study, Mohseni et al. examined the effect of
preoperative oral clonidine on bleeding and quality of
surgical field in sinus endoscopy. They concluded that
oral administration of 0.2 mg clonidine before surgery
effectively reduced bleeding during sinus endoscopic
surgery (14). Wawrzyniak et al., who examined the
improvement in surgeon's field of vision during
endoscopic sinus surgery after the use of clonidine as a
pretreatment agent, showed that the use of clonidine as

provide better quality of surgical field and more
favorable hemodynamic condition (19). These
results are consistent with what we obtained in our
study.

Tabari et al. examined the effects of oral tizanidine
on hemodynamic responses (during surgery) in direct
laryngoscopy under general anesthesia. In general, the
difference between blood pressure and heart rate, after
induction of anesthesia, after intubation and tube
removal was lower in the tizanidine group.
Hemodynamic examination in our study indicates that
the mean blood pressure was lower in the tizanidine
group and consequently the quality of the surgical field
was better and the bleeding was lower. Blood pressure
changes were also less and more stable in this group
(20).

This study showed that 6 mg oral tizanidine before
surgery can be effective in improving the overall
surgical and hemodynamic status and postoperative
pain. However, this difference was not significant
between the study groups. Given that limited studies
have been conducted in this regard, new clinical
methods with different approaches and integration of
clinical knowledge and experience to generalize the
results of evidence-based clinical studies will play an
important role in the treatment and survival of patients
(21). Therefore, it is recommended that more studies be
conducted with more samples and different doses of
tizanidine be used in this regard.
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