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Comparison of hemodynamic stability, bleeding, and vomiting in
propofol-remifentanil and isoflurane-remifentanil techniques in
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Abstract
Background: Due to prevalence of septorhinoplasty surgery in
Iran and in the world, and the importance of anesthetic
technique in bleeding and conducting an accurate and
uncomplicated surgery, we decided to compare the
hemodynamic stability, bleeding and recovery time with the
two techniques in the surgical anesthetic propofol and
isoflurane in septorhinoplasty.
Material and methods: This is a prospective, double-blind,
and randomized trial study in which enrolled 60 patients
undergoing septorhinoplasty surgery in class ASA I and ASA
II. The patients were divided into two groups of 30 anesthetized
with propofol and isoflurane. Then hemodynamics changes,
bleeding and surgeon satisfaction were evaluated and recorded
for both groups during surgery and after (recovery). Data were
analyzed using SPSS V18.
Results: Of 60 patients, 40 were females and 20 males, with a
mean age of 25 ± 2.3 years old. The patients had no underlying
disease, and their anesthesia and surgical characteristics were
similar. Bleeding mean was 155 ± 14.3 ml in the propofol
group, and 164.12 ± 18.24 ml in the isoflurane group, which
was not significantly different in terms of bleeding . There was
a significant difference between recovery time and incidence of
nausea and vomiting between the two groups
(P<0.05), therefore the average recovery time was 20.23 ±
3.28 in the propofol group min and 25.13 ± 4.72 min in the
isoflurane group. Intraoperative hemodynamics was not
significantly different between the two study groups (P>0.05).
The average duration of surgery in both groups was 179 ± 21
min.
Conclusion: The findings of this study showed that there were
no significant differences between bleeding and hemodynamic
stability in the two methods, and anesthesia and induction in
both techniques can be used in septorhinoplasty surgery.
However, since the recovery time was short and incidence of
nausea and vomiting in anesthesia with propofol was less than
isoflurane, it seemed that the use of propofol was better than
isoflurane.
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Introduction
Anesthesia technique plays an important
role in accurate and non-complication
surgery. Therefore, methods reducing
bleeding and keeping hemodynamic
stabile are of significance. An ideal
anesthetic technique for septorhinoplasty
operations  should  have  a rapid  onset  of
intraoperative  amnesia  and analgesia
while  facilitating  a  short  recovery period
without any side effects (1). Rhinoplasty
complications range from infection, bad
reaction to anesthesia, excessive bleeding,
and loss of sense of smell.
Epinephrine injection in a position of act
and putting the patient upward to be able
to reduce blood pressure slightly is one the
techniques used in this type of surgery (2).
Drugs like Propofol, Remifentanil, and
Isoflurane are used in nose surgery
because they decrease blood pressure and
thus reduce bleeding (3-5). Propofol is a
derivative of isopropyl phenol that is used
in complete intravenous anesthesia. Due to
its antiemetic effects and shorter recovery
time and ability to decrease blood
pressure, it is suitable in cataract surgery,
rhinoplasty surgery and sinus surgery. (6)
Remifentanil is a μ-receptor agonist and a
short-acting opioid with an elimination
half-life of less than ten minutes that
causes a relative decrease in cerebral blood
flow to maintain normal blood pressure (7,
8). Isoflurane is an inhalation anesthetic
with a molecular weight of 184.5
and 1.15 MAC that getting fast anesthesia
and faster onset after the induction of
anesthesia also reduces hypotension
dependent on dose volume (9). Several
studies have investigated the effects of
Remifentanil on hemodynamics status
reporting it as an ideal drug for
intravenous anesthesia (10). In one study,
two techniques of anesthesia with Propofol
and Isoflurane for endoscopic sinus
surgery were compared (11). In another
study, bleeding in rhinoplasty surgery was
compared in Isoflurane and Propofol as
two techniques of anesthesia (12), and
more other applicable studies were

recommended. However, no complete and
comprehensive study can be found to
include all the factors affecting
septorhinoplasty surgery such as
comparison of hemodynamic stability,
bleeding, nausea, and vomiting after
surgery and the recovery
period. Therefore, authors of the present
study found it necessary to conduct a
research on this issue.
This study compared hemodynamic
stability, bleeding, nausea, and vomiting
after surgery and during the recovery time
between the two techniques in
septorhinoplasty surgery: maintenance of
anesthesia with Propofol-Remifentanil and
Isoflurane-Remifentanil.

Material and methods
In this clinical trial, 60 patients undergoing
septorhinoplasty of ASA I and ASA II
classes enrolled. Inclusion criteria
included insensitivity to anesthetic drugs,
and lack of an underlying disease such as
diabetes, hypertension, coagulation
disorders, liver and kidney failure,
vascular disease, etc. Exclusion criteria
included lack of inclusion criteria and the
refusal or withdrawal of patients from
participating in the study. The study was
initiated after being approved by the Ethics
Committee of the surgery center. In
preoperative anesthetic visits, informed
consents were obtained from the patients
and they were assigned in groups
A and B, randomly. From the time of
anesthetic up to leaving the recovery room,
both groups were monitored and evaluated
by ECG, BP, SpO2, and End-Tidal CO2.
Anesthetic process was similar in both
groups and included injection of 0.03
micro g/kg midazolam, 2 mg/kg fentanyl,
1.5 mg/kg lidocaine, 2.5 mg/kg Propofol,
and 0.5 mg/kg atracurium.
Mask ventilation and intubation were
performed after 3 minutes and then
intubation correct criteria including
bilateral chest movements, End-Tidal CO2-
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O2 saturation and checking the breath with
stethoscope were conducted and
confirmed.
Anesthetized in groups were as follows:
Group A applied 1.2 MAC Isoflurane with
0.25 mg/kg/min Remifentanil and
staggering amounts of atracurium.
Group B applied 100-150 mg/kg/min of
Propofol and 0.25 mg/kg/min Remifentanil
and staggering amounts of atracurium.
Patients with a tidal volume of 9 ml/kg and
11 breaths per minute and equal volumes
of oxygen and nitrogen monoxide (4 liters
of oxygen and 4 liters nitrogen monoxide)
were placed on mechanical ventilation
with the anesthesia machine Penlon
AV800 made in England. End-tidal CO2 in
all patients was kept in the range of 30-35
mmHg.
Bleeding in both groups were carefully
calculated and recorded. The volume of
blood in the suction after fractioning the
volume of washing serum, volume of each
gas and blood mesh, was assigned 15-20
ml and the field maunder was assigned 25
ml. Hemodynamic changes were recorded
each 5 minutes and blood pressure was
kept in the range of 105 to 90 mmHg.
Heart rate of the patients was maintained
between 90-50. The patients in both
groups were similar in position. The top of
the head to the body surface was 20
degrees. Surgeon satisfaction was rated
using the following response options: no
bleeding (3), less bleeding (2), and high
bleeding (1). Closing time was when
Propofol infusion and Isoflurane
anesthesia gases dropped, and their nets
were cast by surgery. Then, to eliminate
flaccidity and vertices of neostigmine, 40
mg/kg of atropine 20 mg/kg was used, and
finally, after evaluating airway reflexes,
partial awakening intubation was removed
to help patients respond to commands, and
then they were transferred to the recovery
room. Aldert criteria were used for

discharging them from the recovery room
to the surgical ward (13).
Descriptive statistics were used to show
frequency and mean. We used t-tests to
compare the two groups. Data were
analyzed by SPSS18 and p-values lower
than 0.05 were considered
significant (P<0.05).

Results
Of the 60 patients, 20 (33.33%) were male
and 40 (66.67%) were female. The average
age of the patients in group A (Isoflurane
anesthesia) was 23 ± 3.55 years old and it
was 24 ± 2.71 in group B (Anesthesia with
Propofol). No statistically significant
differences were observed between the two
groups.
One of the studied variables was
hemodynamic changes and bleeding in the
two groups, which are given in Table
1. This table shows that there is no
statistically significant difference between
the groups in terms of bleeding and
hemodynamic changes.
Two other variables examined in both
groups were nausea and vomiting during
recovery. The results are given in Table 2
and as shown there is significant
diffraction between the two groups due to
the recovery period and the incidence of
nausea and vomiting ( P<0.05). Nausea and
vomiting during the recovery in
group B (Anesthesia with Propofol) were
less than in Group A (Anesthetized with
Isoflurane, respectively).
The surgeon satisfaction of operating
conditions in both groups is shown in
Table 3. The results showed there is no
statistically significant differences between
the groups in terms of satisfaction with the
surgeon of operating conditions . The
mean duration of surgery in patients
was 179 ± 21 minutes.
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Table 1. The comparison of mean blood pressure and heart rate and bleeding data in the two
groups

Variables Groups

A
(Mean ± SD)

B
(Mean ± SD)

P-Value

Heartbeat 73 ± 17 69 ± 14 0.74

SBP(mmHg) 91.04 ± 5.15 88/23 ± 6.92 0.086

Diastolic blood pressure(mmHg) 57.51 ± 6.36 63/12 ± 7.38 0.13

Bleeding(ml) 164.12 ± 18.24 155 ± 14.3 0.43

Table 2. Comparing mean of recovery and duration of nausea and vomiting in the two groups
Group A Group B P-Value

Nausea and
vomiting

4 cases (13.33%) 0 cases (0 %)
0.03

Duration of recovery

Mean ± Standard Deviation
26.13 ± 5.72min

Mean ± Standard Deviation
20.23 ± 3.28min

0.017

Table 3. Comparing surgeon satisfaction in the two groups
Criteria Rate Group A Group B P-Value

Surgeon satisfaction of
operation conditions

Clear operating position with no
obvious bleeding (3)

25 (83.34%) 27 (90%)

0.21
Clear operating position with less

bleeding (2)
4 (13.33%) 3 (10%)

Not-Clear operating position with
high bleeding (1)

1 (3.33%) 0 (0/0%)

Discussion
The results of the study showed that there
was no significant difference between the
mean of blood in group A and B. The
results were in agreements with that of
Paolin and Hosni, where the rate of
bleeding in endoscopic sinus surgery was
compared by two anesthesia techniques
with Propofol and Isoflurane. They found
that no significant difference between the
amount of bleeding and anesthesia existed
(11, 14). However, the result of another
study that compared the rate of bleeding in
rhinoplasty surgery with Propofol and
Isoflurane anesthesia technique showed
there was a significant difference between
the two methods of anesthetic technique,
indicating bleeding mean in Propofol
anesthetic was 55 ml less than in
Isoflurane anesthetic (12). This was
consistent with the results of our study.

Results of hemodynamic variables in our
study showed there was no significant
difference between the two groups and in
similar studies conducted in endoscopic
sinus surgery and rhinoplasty, no
significant difference was observed
between the two techniques of anesthesia
with Propofol and Isoflurane on
hemodynamic changes (11,12). Although,
Godrati’s study showed that some
significant diffraction existed in few
periods in rhinoplasty, the author
considered them not clinically significant.
(12)Other studies evaluating hemodynamic
stability of Propofol, supported its stability
(10,11,15). Some studies determined the
hemodynamic stability of intravenous
anesthesia more than gas inhalation
anesthetic (16,17).
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In the present study, the duration
differences of nausea and vomiting during
the recovery were significant in the two
groups. The duration of recovery and
postoperative nausea and vomiting
in group B (Anesthesia with Propofol) was
less than in group A (Anesthetized with
Isoflurane). Several studies have
proved anti-nausea and vomiting effect of
Propofol. Khezri’s study showed that
injection of 0.5 mg/kg Propofol was more
effective than metoclopramide in
prevention of nausea and vomiting in early
hours (18,20). Moreover, in Kevin’s study,
the duration of anesthesia and recovery
from anesthesia with thiopental was less
than Propofol (20). Other studies also
proved the duration of recovery to be less
in Propofol (21, 22).
Surgeon satisfaction of conditions in our
study had no significant differences in the
two groups in practice. Hosni’s study of
endoscopic sinus surgery and the surgeon's
satisfaction showed there was no
significant difference between the two
techniques of anesthesia and Isoflurane
Propofol (11). Nevertheless, some studies
performed to study the surgeon satisfaction
of condition, indicated that the surgeon

satisfaction in Propofol group was more
than in Isoflurane group, which is
consistent with the results of our study
(12,22).
The number of studies in this area is few,
and seems that more applied studies with
larger sample size are required.

Conclusion
The findings of this study showed that
there were no significant differences
between the two methods of anesthesia, in
bleeding and hemodynamic stability, and
that induction of both techniques can be
used on septorhinoplasty
surgery. However, Due to the short
recovery time and lower incidence of
nausea and vomiting in anesthesia with
Propofol and Isoflurane, using Propofol it
seems better than Isoflurane.

Acknowledgement
It seems necessary to present our kindly
gratitude to student research committee of
Tabriz University of Medical Sceinces and
Dr. Tizro the founder of Tizro surgery
center and his staff who help us on this
research.

References
1-Gokce BM, Ozkose Z, Tuncer B, Pampal K, Arslan D. Hemodynamic effects, recovery profiles, and costs of
remifentanil-based anesthesia with propofol or desfurane for septorhinoplasty. Saudi Med J 2007;28(3):358-63.
2-Feldman MA, Patel A. In: Miller RD. Miller’s anesthesia. 6th ed. Philadelphia. Elsevier Churchill Livingstone
2005; 3376.
3-Maneglia R, Cousin MT. A comparison between propofol and ketamine for anaesthesia in the elderly.
Haemodynamic effects during induction and maintenance. Anaesthesia 1988; 43suppl:109-11.
4-Ragab SM, Hassanin MZ. Optimizing the surgical field in pediatric functional endoscopic sinus surgery:  a
new evidence-based approach.  Otolaryngol Head Neck Surg 2010;142(1):48-54.
5-Jellish WS, Owen K, Edelstein S, Fluder E, Leonetti JP. Standard anesthetic technique for middle ear surgical
procedures: a comparison of desflurane and sevoflurane. Otolaryngol Head Neck Surg 2005;133(2):269-74.
6-Miller RD. Miller’s Anesthesia. 6th ed. Philadelphia. ChurcHill Livingstone Company 2005: 318-26.
7-Miller R. Miller’s Anesthesia. 5th ed. Philadelphia. Elsevier Churchill Livingstone; 2005: 109-25.
8-James MK, Vuong A, Grizzle MK, Schuster SV, Shaffer JE. Hemodynamic effects of GI 87084B, an ultra-
short acting mu-opioid analgesic, in anesthetized dogs. J Pharmacol Exp Ther 1992; 263(1)84-91.
9-Miller R. Miller’s Anesthesia. 5th Edition, Authors: Stoelting and Miller. c2007: Season 2: 88-108.
10-Fulton B, Sorkin EM. Propofol: An overview of its pharmacology and a review of its clinical efficacy in
intensive care sedation. Drugs 1995;50(4):636-57.
11-Hassani V, Farhadi M, Daneshi A, Naser Nejad SH, Koochak M, Khan Niarak E. [Comparison of Bleeding
Extent in Propofol-Remifentanil Versus Isoflouran Remifentanil Anesthetic Procedures in Functional



Comparison of hemodynamic stability 130

Jentashapir J Health Res, 2014; 5(3)

Endoscopy Sinus Surgery(FESS) in Rasoul-e-Akram Hospital]. Iran Univ Med Sci J 2004;11(43):737- 42. [In
Persian].
12-Ghodrati MR, Zadimani AR. Comparison of Blood loss in Septorhinoplasty with two different Anesthetic
Technique; Propofol or Isoflurane. Anesthesiology and Pain 2011;2(5):1-8.
13-Miller R. Miller’s Anesthesia. 5th Edition, Authors: Stoelting and Miller. c2007: Season 7: 591-623.
14-Pavlin JD, Colley PS, Weymuller EA Jr, Van Norman G, Gunn HC, Koerschgen ME. Propofol versus
isoflurane for endoscopic sinus surgery. Am J Otolaryngol 1999;20(2):96-101.
15-Ozkose Z, Yalcin Cok O, Tuncer B, Tufekcioglu S, Yardim S. Comparison of hemodynamics, recovery
profile and early postoperative pain control and costs of remifentanil versus alfentanil-based total intervenous
anesthesia (TIVA). J Clin anesth 2002;14(3):161-8.
16-Modesti C, Sacco T, Morelli G, Bocci MG, Ciocchetti P, Vitale F, et al. Balanced anestesia versus total
intravenous anestesia for kidney transplantation. Minerva Anestesiol 2006;72(7-8):627-35.
17-Juckenhöfel S, Feisel C, Schmitt HJ, Biedler A. [TIVA with propofol-remifentanil or balanced anesthesia
with sevoflurane-fentanyl in laparoscopic operations. Hemodynamics, awakening and adverse effects].
Anaesthesist 1999;48(11):807-12. [In German].
18-Movafegh A, Akrami M, Mhraein A. [The comparison of effectiveness of lidocaine, propofol and low dose
dexamethasone in reducing post operative nausea and vomiting]. Tehran Univ Med J 2004;62(5):351-6. [In
Persian].
19-Khezri MB, Rashad F, Javadi A. [Comparison of low-dose propofol and metoclopramide for prevention of
nausea and vomiting after operation]. J Birjand Univ Med Sci 2009;16(3):5-8. [In Persian].
20-Coolong KJ, McGough E, Vacchiano C, Pellegrini JE. Comparison of the effects of propofol versus
thiopental induction on postoperative outcomes following surgical procedures longer than 2 hours. AANA J
2003;71(3):215-22.
21-Blackwell KE, Ross DA, Kapur P,  Calcaterra TC. Propofol for maintenance of general anesthesia: a
technique to limit blood loss during endoscopic sinus surgery.  Am J Otolaryngol 1993;14(4):262–6.
22-Eberhart LH, Folz BJ, Wulf H, Geldner G. Intravenous anesthesia provides optimal surgical conditions
during microscopic and endoscopic sinus surgery. Laryngoscope 2003;113(8):1369-73.


