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Abstract
Background: Volatile anesthetics are the most prevalent drugs in maintenance of anesthetics and their platelet effects are compared. Functional endoscopic sinus surgery is known as a common type of nasal surgery. One of the most problems in this surgery
is the blood filling up the nose or obscuring the lens of the camera as well as the surgeon’ view. It can cause the procedure take
longer or accidently damage surrounding structures such as eye and brain.
Objectives: This study was performed for comparing the effectiveness of isoflurane and sevoflurane on the bleeding rate of functional endoscopic sinus surgery (FESS).
Methods: This study is a triple blind study on elective functional endoscopic sinus surgery. A total of 23 patients were assigned to
each group, and after informed consent, isoflurane was administered for one and sevoflurane for another group. The evaluation was
performed by an anesthetic assistant who arrived at the end of study plus the grade score. The surgeon also evaluated the extent of
bleeding during the surgery. The results were assessed by Spearman and Mann-Whitney tests.
Results: the average age of isoflurane group (43.3) was older than the sevoflurane group (33.96). Systolic blood pressure was also
higher in the isoflurane group (141) than in the sevoflurane group (133.6).
Conclusions: There was no difference between the bleeding rate and grade score of surgeons. There was no difference between the
systolic blood pressure and the bleeding rate either.
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1. Background
Inhalation anesthetics are used as the most commonly
used anesthetic maintenance medicines because of the
easy way of administration and the ability to change the
dose at the required times (1). These anesthetics affect
the central nervous system and are absorbed and removed
through the alveolar system, so the tissue metabolism
does not interfere in this process. Inhalation anesthetics
have different types, with sevoflurane and isoflurane being among the most commonly used medicines in Iran
(2). Isoflurane is an inhalation anesthetic with a molecular weight of 184.5 kDa, which is used with a minimum
alveolar concentration (immobility MAC) of 1.28. MAC is
the minimum alveolar concentration that prevents a patient movement during surgical incision (2). Sevoflurane
is also an inhalation anesthetic with a molecular weight of

168 kDa, which is used with a minimum alveolar concentration of 2.05 (3). Studies have compared the various effects
of inhalation anesthetics versus the anti-accumulation effects, where some studies have indicated that isoflurane
has a greater effect than sevoflurane in this regard (4).
Nose endoscopic surgery is used as a common operation in head and neck surgery. The common indications
for this type of surgery are nose polyps, chronic sinusitis,
foreign body removal, and mucocele treatments (2). One
of the main problems in endoscopic nose sinus surgery or
functional endoscopic sinus surgery (FESS) is bleeding during surgery. Bleeding fills the surgery field and obscures
the surgeon’s vision. This causes prolonged surgery and
sometimes damage to the patient’s brain system (5, 6).
Given that in FESS surgeries we usually use inhalation
anesthetics to maintain anesthesia in patients and given
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the different effects of these anesthetics on the amount
of bleeding during surgery, we have studied the effect of
these anesthetics on the extent of surgical bleeding comparatively.

2. Methods
2.1. Participants and Ethics
This was a double blind randomized controlled trial.
The study was approved by ethic committee at Kurdistan
University of Medical Sciences (IR.MUK.REC.1396/36) and it
was registered in IRCT (IRCT20120801010471N3). The patients referring to Tohid and Kowsar Hospital of Sanandaj city for elective sinus endoscopic surgery were evaluated. The sample size was calculated as 23 patients in each
group considering the first type error of 5%, the blood volume loss of 60 cc and 120 cc in the first and second groups
respectively in the group (based on bleeding rate of 30
cases that evaluate as a pilot study), and the power of 90%.
The inclusion criteria were all elective patients between
18 and 60 years old with ASA 1, 2 undergoing elective FESS
surgery. The study exclusion criteria were: BMI ≥ 30, history of alcohol or drug use, pregnancy, medications affecting MAC, any hematologic problem, communication problems, fungal sinusitis or nose polyps greater than 3 (due
to increased inflammation and vascularity of the vessels,
both of which causing increased bleeding in the surgical
field and Surgery Grade Score) (5).
2.2. Randomization and Blinding
The included patients were randomly assigned to
sevoflurane and isoflurane groups. Random allocation
and provision of anesthetic medicines was performed by
an anesthetist who would not interfere with the procedure
and outcome measurements. We covered the surface of vaporizers by a shield.
2.3. Tools and Intervention
Surgery was then performed by an ENT specialist with
a surgical board. Continuous clinical monitoring was performed with EKG, pulse oximetry, temperature, BP for every 3 minutes, and Bispectral Index (A 2000 BIS_XP, aspect medical system INC, Norwood, MA, USA). The patients’
height and weight in both groups were evaluated at the beginning of the entry by similar devices and anesthetics assistance. Subsequently, 5 minutes before initiation of induction, 5 mL/kg of ringer was administered. Then, 2 µ/kg
of fentanyl, 0.15 mg/kg midazolam, 1 mg/kg lidocaine, 8
mg dexamethasone, and 10 mg of metoclopramide were
injected in 5 minutes to the patients. Then, propofol at a
2

dose of 2 mg/kg was administered for induction in 30 seconds. During induction, 100% oxygen was inducted to the
patients. After disappearance of lash reflex, a dose of 0.5
mg/kg bolus of atracurium was injected for muscle relaxation in 30 seconds. Intratheracheal intubation was performed with spiral tube number 7 for women and 7.5 for
men. After intubation, mechanical ventilation was done to
reach end tidal CO2 25 - 35 mmHg with 50% O2 + N2 O and
the volume of 8 cc/kg and I/E: 1/2 and peep: 0 and RR: 12.
Both sevoflurane and isoflurane groups were given 1 MAC
during inhalation anesthetic operation. Our goal was to
reach MAP: 65 and HR: 85. Then, if MAP was lower than 60, 5
mg of ephedrine bolus was prescribed. If MAP was greater
than 85, 50 µg of TNG was injected.
We did not exclude patients for any other reasons including use of another medicine or changing the patient’s
ventilation. During surgery, every 30 minutes, according to the value of TOF, non-depolarizing muscle relaxation was repeated based on narcotic BIS. Immediately after completion of the surgery, all medicines were discontinued except for oxygen, and the patient was extubated after observing airway reflexes. A large sterile curtain cover
was used for the anesthetic surgery field. Note that the
surgeon had no knowledge of the type of medicine used
during anesthesia. Then, the amount of bleeding was measured based on the mass of utilized sterilized gases using a
calibrated scale each day and the amount of blood accumulated in the suction in terms of cc. This evaluation was performed by an anesthetics assistant who arrived at the end
of the study with no knowledge of inhalation medicine.
And after 60 minutes through Grade Score, the surgeon
also evaluated the extent of bleeding during the surgery.
Surgeon opinion is evaluated by the questioners based on
Yoo et al.’s study (5).
Surgical Grade Scoring System designed specifically for
use in endoscopic sinus surgery: 0: No bleeding (cadaveric
conditions) 1: Slight bleeding, no suctioning required; 2:
Slight bleeding, occasional suctioning required; 3: Slight
bleeding, frequent suctioning required, bleeding threatens surgical field a few seconds after suction is removed;
4: Moderate bleeding, frequent suctioning required and
bleeding threatens surgical field directly after suction is removed; 5: Severe bleeding, constant suctioning required,
bleeding appears faster than can be removed by suction,
surgical field severely threatened and surgery usually not
possible.
Three different surgeons carried out the 46 procedures
using the same technique. There was no case selection by
surgeons of the 46 patients (7).
J Clin Res Paramed Sci. 2022; 11(1):e122247.
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2.4. Data Analysis
The data were analyzed by software SPSS 17.0. First,
quantitative data were described, after which the mean
and standard deviation were calculated. Then, the frequency and percentage of the qualitative variables were
also presented. After the study, the mean bleeding value
was compared using independent t-test. Using repeated
measurement, the bleeding rate between the two groups
was compared.
3. Result
54 patients were entered to our study.one of them had
a complication of surgery (dural puncture) and seven patient’s dissatisfaction and exit the study (Figure 1).
The average of age is younger, systolic blood pressure
and diastolic blood pressure is lesser in isoflurane group.
4. Discussion
There is a lot of maneuvers to achieve a bloodless surgical field and thus improves the surgeon’s sight. Getting
to the point that anesthesia procedure can reduce blood
loss is not a new idea. Some studies have cited to reduce
amount of blood loss in local anesthesia than general anesthesia. Although the surgical conditions are statistically affected by heart rate and blood pressure, low blood pressure
has traditionally been associated with a reduction in bleeding, however, complications like elevated reflex blood pressure, reflex tachycardia, vasodilatation, and ischemia of
the body organs have also been reported (8). We want to
evaluate the effect of two kind of volatiles on bleeding rate
of surgery.
There are a few articles about the comparison of
volatile anesthetics and most articles are about total intra
venous anesthesia and volatile anesthesia (4-8). This is the
novelty of our article.
Intraoperative blood loss may be associated with complications such as skull base damage and increased cerebrospinal fluid leakage. Factors that can reduce the level
of blood loss include surgical procedures and anesthesia,
including the control of blood pressure and the patient’s
position (9). Isoflurane and sevoflurane are considered
as common anesthetics for maintenance of anesthesia in
Iran. Some studies have indicated that sevoflurane has
more potent inhibitory effects on platelet accumulation
(4). Further, many surgeons in our hospital’s surgical centers claim that the use of sevoflurane and isoflurane act differently in reducing the amount of intraoperative blood
loss. Sevoflurane is also more expensive than isoflurane
and the health economy was also as one of the reasons for
J Clin Res Paramed Sci. 2022; 11(1):e122247.

carrying out the present study. The results of data analysis revealed differences between the two groups in terms of
age, weight, and the minimum pressure. All the necessary
points were taken into account while carrying out the clinical trial procedure. Although all the randomization process was carried out, these results were achieved (Table 1).
This result is consistent with the results of the Yoo et ai.’s
study (5). The present study revealed no significant difference between isoflurane and sevoflurane groups in terms
of the amount of blood loss in endoscopic surgery in and
our qualitative assessment of surgeons also did not significantly correlate with the quantitative blood loss (QBL)
(Table 2). This issue is one of the major challenges in our
center and there is always a discrepancy between the surgeon’s assessment of the amount of blood loss and the
amount of QBL, from which the anesthetist is aware of. It
is noteworthy that one of the patients who were excluded
from our study was a patient that underwent long surgery
due to dural tear. Although the surgeon did not consider
blood loss as the main cause of this issue, it was thought of
as one of the causes. One of the traditional assumptions regarding the reduction of the intraoperative blood pressure
is to have proper control blood pressure at the beginning
of the surgery, and it is argued that the amount of blood
loss will increase significantly in the event of inappropriate blood pressure at the beginning of the surgery, which
was investigated in the present study and there was no significant relationship between the amount of blood pressure at the beginning of the operation and the amount of
intraoperative blood loss and blood pressure (Table 2).
4.1. Conclusions
There was no difference between isoflurane and
sevoflurane, two inhalation anesthetics, in terms of reducing the amount blood loss for maintenance of anesthesia
during endoscopic nasal surgery.
4.2. Limitations
The involvement of many surgeons in the type of the
preservative, which led to several days of delay in the study,
was solved after a holding a session. Another important
point is obtaining informed consent form from patients in
our country; however, there is a lot of resistance in this area
and the team conducting the study did its best to provide
adequate explanations in this regard, and six patients were
excluded for the same reason.
Footnotes
Authors’ Contribution: Study concept and design: B. A.
and M. M.; acquisition of data: M. M. and T. F.; analysis and
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54 patients

dura puncture

46 patients

1 patient

23 ISOFLURANE

7 patients
Dissatisfaction

23 SEVOFLURANE

Figure 1. Frequency of all participant in study

Table 1. Demographic Parameters in Sevoflurane (y) and Isoflurane (p) Group
Mean ± Standard Deviation

Group

0.015

Age (y)
Sevoflurane (n = 23)

33.96 ± 3.67

Isoflurane (n = 23)

43.3 ± 3.67

Clinical Trial Registration Code: IRCT20120801010471N3
0.015

Weight (kg)
Sevoflurane (n = 23)

72.10 ± 3.23

Isoflurane (n = 23)

80.34 ± 3.23
0.974

Height (cm)
Sevoflurane (n = 23)

172.96 ± 2.635

Isoflurane (n = 23)

173.04 ± 2.635
0.581

Bleeding rate (cc)
Sevoflurane (n = 23)

177.43 ± 41.53

Isoflurane (n = 23)

154.35 ± 41.53
0.03

Systolic blood pressure on
the baseline (mmHg)
Sevoflurane (n = 23)

131.65 ± 4.18

Isoflurane (n = 23)

141.00 ± 4.18

Sevoflurane (n = 23)

77.87 ± 3.45

Isoflurane (n = 23)

87.3 ± 3.45

Conflict of Interests: There were no conflict of interest in
our study
Data Reproducibility: The data presented in this study
are openly available in one of the repositories or will be
available on request from the corresponding author by
this journal representative at any time during submission
or after publication. Otherwise, all consequences of possible withdrawal or future retraction will be with the corresponding author.
Ethical Approval:
The study was approved by ethic
committee at Kurdistan University of Medical Sciences
(IR.MUK.REC.1396/36).
Funding/Support: Kurdistan University of Medical Science

0.009

Diastolic blood pressure on
the baseline (mmHg)

Informed Consent: We used informed consent patient
to patient and our form was in Persian language.all the patients was informed about the study.

0.002

BMI

4

P Value

interpretation of data: E. Gh.; drafting of the manuscript:
M. M.; critical revision of the manuscript for important intellectual content: M. A. M.; statistical analysis: E. Gh.; administrative, technical, and material support: B. A. and M.
M.; Study supervision: B. A. and M. A. M.

Sevoflurane (n = 23)

24.00 ± 3.67

Isoflurane (n = 23)

26.87 ± 3.67
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Table 2. Correlation Coefficient on Bleeding Rate (Quantitative and Qualitative) and
Mean Arterial Pressure Based on Spirmann Test
Variables and
Statical Parameter

Bleeding Rate
(Quantitative)

Surgeon Opinion
(Qualitative)

Correlation
coefficient

1.00

0.427

Sig (2 tailed)

-

0.003

Correlation
coefficient

0.427

1.00

Sig (2 tailed)

0.003

-

Correlation
coefficient

0.016

-0.167

Sig (2 tailed)

0.918

0.266

Correlation
coefficient

0.134

0.099

Sig (2 tailed)

0.374

0.513

Correlation
coefficient

-0.052

-0.058

Sig (2 tailed)

0.722

0.702

Correlation
coefficient

-0.007

0.030

Sig (2 tailed)

0.964

0.848

Correlation
coefficient

-0.43

-0.121

Sig (2 tailed)

0.792

0.456

Bleeding rate
(quantitative)

Surgeon opinion
(qualitative)

Mean arterial
pressure time 0

Mean arterial
pressure time 1

Mean arterial
pressure time 2
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