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 Implication for health policy/practice/research/medical education:
This study brings new and important light in the field of intraoperative bleeding for anesthetists, because they could have a great 
impact on managing bleeding in head and neck surgeries.

1. Background
Excessive bleeding in the surgical field during an inter-

vention appears to be one of the most serious problems 
of head and neck surgery. Incomplete blocks may be as-
sociated with topical anesthesia of head and neck, which 
can lead to a requirement for multiple injections and dis-
comfort for both patients and doctors. In these types of 

Background: One of the major problems in surgery is intraoperative bleeding which reduces 
visibility in the operative field. An important task for an anesthetist during head and neck 
surgery is to improve intraoperative visibility.
Objectives:  The purpose of this study was to compare the amount of bleeding using different 
doses of oral metoprolol during three common types of nasal operation; rhinoplasty, septo-
plasty and functional endoscopic sinus surgery, as this is one of the complications during 
head and neck surgery.
Patients and Methods: In a randomized, controlled, open clinical trial, 88 patients who were 
candidates for nasal operations were studied. Patients entering the study were divided into 
four groups and randomly assigned to receive 50 mg metoprolol a night before the opera-
tion, 50 mg metoprolol on the day of operation, 50 mg metoprolol on the night and on the 
day of operation, or a placebo. Following the patient’s preparation on the operating table 
and after intubation, systolic and diastolic blood pressures were measured in a non-invasive 
oscillometric way, and their pulse rate was recorded simultaneously. All the data were re-
corded during the surgery as well. Bleeding was measured by the quality scale proposed by 
Formme and Boezaart.
Results: There was a statistical significance between using metoprolol and the amount of in-
traoperative bleeding. All patients who received metoprolol the night before surgery and on 
the day of surgery had slight bleeding during the surgery. In addition, there was a statistical 
significance between patients’ agitation levels and the time they received metoprolol. 
Conclusions: Decreases in both systolic blood pressure and heart rate to less than 60 beats per 
minute reduces intraoperative bleeding. These rates can be achieved by using beta-blocker 
drugs. In this study, using a double-dose of metoprolol significantly reduced intraoperative 
bleeding and improved the quality of the operative field. It also reduced patients’ agitation 
in the recovery room. 
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surgery general anesthesia is often preferred over topical 
anesthesia. In addition, general anesthesia allows hypo-
tensive anesthesia to be achieved (1, 2). The unique and 
complicated anatomical structures of the head and neck, 
along with their proximity to the cranial base, brain, 
eyes, blood vessels and nerves requires the surgeon to 
have detailed anatomical knowledge and the ability to 
accurately identify structures. It is also very important 
for the surgeon to have a good view during surgery (1, 3).

Inappropriate bleeding is one of the complications of 
nasal surgeries because it can lead to poor visibility for 
the surgeon and visibility is further reduced the longer 
the time of the intervention is extended. Increased bleed-
ing can also cause surgeries to finish before they are fully 
completed. Improvement of intraoperative visibility by 
reducing bleeding is an important task for an anesthetist 
during head and neck surgery (2, 4, 5). Studies show that 
using beta-blockers before surgery reduces long term 
cardiovascular complications and intraoperative bleed-
ing (6, 7). The probable mechanism of beta-blockers in 
hemodynamic control is a reduction and attenuation 
of the excitatory effect caused by a sudden increase of 
catecholamine during surgery. It is believed that beta-
blockers are responsible for improvement of the cardio-
vascular condition and patients’ hemodynamic stability 
via changes in stress related physiological response (5, 
8). For this purpose we studied the effect of beta-blockers 
and the patient’s position on the surgical table to induce 
hypotension (9, 10). A number of different beta-blockers 
at different doses have already been tested, but we chose 
an easily obtained drug, oral metoprolol for this study. 
Vasodilators, beta-blockers, higher dose of inhalational 
or intravenous anesthetics, or a combination of all of 
these agents are the main substances which are used to 
achieve controlled induced hypotension. Induced hypo-
tension produced by using an anesthetic agent requires 
it to be applied at a higher dose, which may cause postop-
erative complications (11). 

2. Objectives
In this study deliberate hypotension was induced with 

reduction of peripheral vessel resistance and decrease in 
heart rate.

3. Patients and Methods
We conducted a randomized, controlled, open-clinical 

trial for 18 months at the Rasoul Akram Medical Center. 
88 patients including both male and female patients’ 
(ASA physical status I and II), aged 16 to 45 years, weight 
40 to 95 kg, undergoing rhinoplasty, septoplasty, and 
functional endoscopic sinus surgery were studied. Be-
cause it was an open trial, all the patients who under-
went the above-mentioned operations during the 18 
month period and who were able to take metoprolol 
were included in this study. The study did not include pa-
tients with cardiovascular system pathology, cardiac fail-

ure, chronic hypotension, as well as patients with blood 
system pathology, coagulation disorder, anemia (Hb < 10 
g/dL) and those prescribed aspirin or other medications 
affecting their coagulation system. Patients with kidney 
or liver dysfunctions were not included. Before surgery 
the patients’ blood cell count, urea, serum creatinine, 
and prothrombine time (PT) were recorded. Because 
each surgeon only operated on one type of the above-
mentioned surgeries, three different surgeons partici-
pated in this study. The study protocol was approved by 
institutional research committee and patients also gave 
their informed written consent.

Patients who received metoprolol entered the study, and 
some patients were picked as the control group. Patients 
entering the study were divided into four groups and ran-
domly and blindly assigned to receive: 50 mg metoprolol at 
night before the operation, 50 mg metoprolol on the day of 
operation, 50 mg metoprolol at night and on the day of the 
operation, or a placebo. All patients received premedica-
tion of 10 mg oxazepam and 150 mg ranitidine on the night 
and on the day of operation. For all patients the bed-head of 
the surgical table was raised 30°. After preparation and pre-
oxygenation, patients were first pre-medicated with an in-
fusion of midazolam 0.05 mg/kg, fentanyl 1 µg/kg, lidocaine 
1 mg/kg. Induction of anesthesia was achieved with an infu-
sion of thiopental 5 mg/kg and atracurium 0.5 mg/kg and 
after 3 to 5 minutes patients were intubated with the appropri-
ate tube size. Anesthesia was maintained with an infusion of 
propofol (100 µg/Kg/min), in the 50:50 percent mix of oxy-
gen and nitrous oxide anaesthesia. Following induction of 
the anesthesia, for patients in all groups, an infusion of 10 
mg of atracurium per 30 minutes and 50 µg of fentanyl per 
hour were continued. After the patient’s preparation on the 
surgical table and following intubation, their systolic and 
diastolic blood pressure were measured in a non-invasive 
oscillometric way. Frequency of heart contractions was also 
recorded simultaneously. 

In addition to an infusion of adrenalized lidocaine for 
all the patients, before starting surgery, surgeon infil-
trated 1-2 mL 1% lidocaine with adrenalin 1/100,000 sub-
mucosally into the lateral nasal wall. During surgery 
systolic and diastolic blood pressure were measured 
every 15 minutes and pulse rate was recorded. These 
average values were analyzed for statistical evaluation. 
Cardiac electrical activity and end-expiratory CO2 were 
measured as well. To evaluate the quality of the operative 
field during surgery, in addition to blood-gas analysis, 
volume of sucked and collected blood, and the surgeon’s 
assessment of operative field condition, the quality scale 
proposed by Fromm and Boezaart was also used (1):

1) Grade 0: No bleeding
2) Grade 1: Slight bleeding - no blood suctioning re-

quired.
3) Grade 2: Slight bleeding - occasional suctioning re-

quired.
4) Grade 3: Slight bleeding - frequent suctioning re-

quired. Operative field is visible for some seconds after 
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Variable M a N a MN a P a P value

Bleeding, No. 0.029

1 (slight)
2 (low)
3 (moderate)
4 (severe)

16
8
4
-

4
1
16
6

16
-
-
-

1
4
3
3

Agitation , No. 0.239

1 (restless)
2 (agitation)

24
6

20
16

16
-

6
2

Surgeon satisfaction , No. 0.071

No satisfaction
Satisfied

12
16

12
24

-
16

4
4

Need for additional drugs 
to control bleeding or 
blood pressure , No.

16 24 _ 6 0.571

evacuation.
5) Grade 4: Moderate bleeding - frequent suctioning re-

quired. Operative field is only visible immediately after 
evacuation.

6) Grade 5: Severe bleeding - constant suctioning re-
quired. Bleeding appears faster than can be removed by 
suction. Surgery is hardly possible, and sometimes im-
possible.

Surgical time was recorded from the first injection of 
regional anesthetic to the end of surgery. If a patient had 
excessive bleeding or a patient required additional med-
ication to control blood pressure, an infusion of remi-
fentanil was used and recorded. 10 to 15 minutes before 
ending surgery and after recording the surgeons’ opin-
ion regarding the surgical field, the anesthetic agent 
was decreased. Patients’ agitation in the recovery room 
was assessed based on the Richmond Agitation Sedation 
Scale (RASS). Grades from 0 to 4 were assigned to the four 
levels of patient’s agitation: alert and calm, anxious, ap-
prehensive, very apprehensive, and aggressive. All the 
patients after receiving discharge criteria from recovery 
were transferred to the ward. 

4. Results
Eighty eight patients were involved in this study. If 

data was in a normal distribution, one-way ANOVA was 
used to compare groups. Ordinal variables were also as-
sessed with one-way ANOVA using a Tukey’s post-hoc test 
for normally distributed data and with a Kruskal–Wallis 
one-way ANOVA on ranks with Dunn’s post-hoc test for 
data non-normally distributed, a significance level of P < 
0.05 was selected. Epi Info 6 software was used to deter-
mine relative risk. Demographic findings of the study; 
age, gender, and type of operation (ASA physical status 
classification) are shown in Table 1. All data was analyzed 
with SPSS 13 (Statistical Package for the Social Sciences) 
software. The study group was comprised of four groups 
of patients who received metoprolol at different times. 
28 patients received a single-dose of metoprolol on the 
day of their operation, 36 patients received a single-dose 
of metoprolol on the night before the operation, 16 pa-
tients received a double-dose of metoprolol on both the 
night and the day of operation, and 8 patients in the con-
trol group received no metoprolol.

The amount of bleeding, patient’s agitation, surgeon’s 
assessment of the operative field condition, and require-
ments for medication to control bleeding or in order to 
control blood pressure were measured upon receiving 
metoprolol (Table 2 and 3).

The results showed that there is a statistical signifi-
cance between the amount of surgical bleeding and 
receiving metoprolol (P = 0.029). The results are shown 
in Table 3.  Receiving metoprolol reduces intraoperative 
bleeding with a relative risk of 0.56 but the differences 
in the time patients received metoprolol had no effect 
on the amount of bleeding. All patients who received the 

double-dose of metoprolol on both the night and day of 
their surgery had slight bleeding (Grade 2 on the Fromm 
and Boezaart scale). There was no significant decrease in 
the amount of bleeding for the patients who received a 
single-dose of metoprolol on the night before surgery or 
on the day of their surgery. Moreover for all the patients 
who received a double-dose of metoprolol there was no 
need to use additional medication to control blood pres-

Variable Mean ± SD No. (%)

Age 25.9 ± 7.5 -

Gender

Female
Male

-
-

36 (40)

BMI a 21 ± 2.1 -

Operation

Nasal sinus functional endoscopy
Rhinoplasty
Septoplasty

-
-
-

30 (36) 
40 (44) 
18 (20) 

ASA a

1
2

-
-

86 (96)
2 (4)

Time of receiving metoprolol

P a

M a

N a

MN a

-
-
-
-

8 (8)
28 (30)
36 (46)
16 (16)

Table 1. Patients’ General Characteristics

a Abbreviations: ASA, American society of anesthesiologists physical status 
classification system; BMI, body mass index; M, morning before operation; 
MN, morning and night before operation; N, night before operations; P, 
placebo

Table 2. Comparison of Results When Receiving Metoprolol at Different 
Times

a Abbreviations: M, morning before operation; MN, morning and night 
before operation; N, night before operation; P, placebo
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sure or to control bleeding (Table 2). Even though in com-
parison with the other groups, patients who received a 
double-dose of metoprolol did not need to receive ad-
ditional medication, in the statistical evaluation this 
difference was not statistically significant. The relative 
risk of all the effective factors on surgery is shown for the 
groups that received metoprolol and the control group 
in Table 3. Results showed that the only effective factor in 
lowering the amount of bleeding is metoprolol. At the 
time they received metoprolol, patients’ hemodynamic 
changes during different stages of surgery are shown in 
Table 4. There is no significant statistical difference be-
tween the systolic blood pressure in the three groups of 
patients who received metoprolol, in different phases of 
the operation, which are; before anesthesia, after intuba-
tion, and one hour after starting the surgery. No drop in 
systolic blood pressure was observed (Table 4). Changes 
in the diastolic blood pressure in patients who received a 
double-dose of metoprolol were not statistically signifi-
cant but in other groups this decrease was significant 
(Table 4). Before the operation patients’ heart rates were 
different. Patients who received a double-dose of meto-
prolol showed the lowest heart rate while patients who 
did not receive metoprolol showed the highest heart 

rates (Table 3). Finally the duration of the surgery for all 
four groups was similar and there was no significant sta-
tistical difference.

5. Discussion 
Controlled induced hypotension plus controlled stress 

related hemodynamic response during head and neck 
surgery decreases intraoperative bleeding and improves 
visibility of the operative field (1, 2, 4, 7). Koshing de-
scribed the first use of induced hypotension as a method 
for decreasing intraoperative bleeding in 1917. In 1946,  
Gardner applied this method for arteriotomy and for a 
number of decades this method found an increasing role 
in anesthesiology (12). Induced hypotension achieved by 
using only inhalation or intravenous anesthetic agents 
requires the application of higher doses, which causes 
recovery time to be prolonged. So in order to achieve the 
desired level of hypotension in addition to an anesthetic 
agent, additional hypotensive drugs are the preferred 
method (11). Recent studies show that a decrease in sys-
tolic blood pressure and heart rate to less than 60 beats 
per minute reduces intraoperative blood loss (4, 12). 
Based on the investigation results, beta-blocker drugs 
have these two characteristics and with proper dosage 
levels have been used to induce hypotension. According 
to this study’s findings, using a double-dose of metopro-
lol reduces intraoperative bleeding significantly and im-
proves the visibility of the operation field which increas-
es surgeons’ level of satisfaction. Moreover it reduces 
patients’ level of distress in the recovery room. However 
using a single-dose of metoprolol in the control group 
had no effect on reducing intraoperative bleeding (13).

Evidently, in order to control the cardiovascular hemody-
namic response and manage catecholamine levels related 
to surgical stress, using repetitive or a higher dose of meto-
prolol is required. In other words, in order to improve the 
condition of the candidate for head and neck surgery op-
erations with less bleeding and less stress on both surgeon 

Variable Relative Risk 95% CI a P value

Severe bleeding , No. 0.56 0.37-0.86 0.05

Agitation , No. 1.14 0.33-3.98 0.412

No surgeon 
satisfaction , No.

0.60 0.28-1.30 0.24

Need for additional 
drugs to control 
bleeding or blood 
pressure , No.

0.67 0.42-1.05 0.17

Table 3. Relative Risk of Surgical Complications in Metoprolol Recipi-
ents and Control Group

a Abbreviation: CI, confidence interval

M a N a MN a None b P value

SBP a, Mean ± SD

Before intubation
Post intubation
Intra operation

112.3 ± 12.6
103.6 ± 14.3
95.4 ± 10.2

121.8 ± 12.5
109.1 ± 12.7
91.3 ± 6.5

111.2 ± 14.5
120.2 ± 29.1
86.2 ± 7.4

117.5 ± 12.5
107.5 ± 9.5
90.1 ± 8.1

0.102
0.170
0.089

DBP a, Mean ± SD

Before intubation
Post intubation
Intra operation

71 ± 7.1
66 ± 7.3
61.6 ± 3.6

74.1 ± 7.3
71.3 ± 7.1
60.4 ± 2.1

70.1 ± 9.2
72 ± 10.8
15.71 ± 2.5

70 ± 8.1
67.5 ± 9.5
60 ± 0

0.450
0.185
0.003

PR a, Mean ± SD

Before intubation
Post intubation
Intra operation

76.4 ± 13.1
81.2 ± 12.7
72.4 ± 11.4

86.3 ± 13.4
84.6 ± 13.5
77.4 ± 11.5

74 ± 11.1
76.5 ± 10.1
66.5 ± 8.71

94 ± 9.5
93.7 ± 11.1
84.1 ± 9.3

0.013
0.145
0.036

Table 4. Summary of Hemodynamic Parameters at the Time of Receiving Metoprolol

a Abbreviations: DBP, diastolic blood pressure; M, morning before operation; MN, morning and night before operation; N, night before operations; PR, 
pulse rate; SBP, systolic blood pressure
b No drug usage 
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and anesthesiologist, using metoprolol leads to a positive 
homodynamic response and achieves the desired blood 
pressure. It needs to be administered several days before 
the surgery or even on a pre-operation visit and is also re-
quired on the day before surgery (4, 5).

According to Boezaart and his colleagues, an ideal cat-
egory scale value for surgical conditions is between 1 and 2 
(1). In this study, using a double-dose of metoprolol a grade 
2 of bleeding on the value scale was achieved. Because of 
its cardio-selective effects and its particular effect on class 
one beta-receptors, which inhibits its non-selective effect 
on other blockers, and as it has no serious effects such as; 
reducing blood pressure, sedation, and severe bradycardia, 
it is suggested that drugs from the metoprolol family are 
used to reduce intraoperative bleeding (14).

The results show that using the appropriate dose of 
metoprolol improves the operating field condition and 
reduces undesirable hemodynamic responses. Although 
further studies are required to gather further informa-
tion about the precise dose and times for using these 
metoprolol family drugs. The authors of this article are 
attempting to carry out more studies on this drug family 
for this purpose and they encourage other colleagues to 
research this issue as well.

Acknowledgments
The authors wish to sincerely thank all their colleagues 

at the Hazrat Rasul hospital for their support. Further-
more, our special thanks go to the patients who assisted 
us in doing this research. All patients gave written in-
formed consent to us.

Financial Disclosure
The authors declare no conflict of interests.

Funding/Support
There is not any financial support.

References
1. Boezaart AP, van der Merwe J, Coetzee A. Comparison of sodium 

nitroprusside- and esmolol-induced controlled hypotension for 
functional endoscopic sinus surgery. Can J Anaesth. 1995;42(5 Pt 
1):373-6.

2. Jacobi KE, Bohm BE, Rickauer AJ, Jacobi C, Hemmerling TM. Mod-
erate controlled hypotension with sodium nitroprusside does 
not improve surgical conditions or decrease blood loss in endo-
scopic sinus surgery. J Clin Anesth. 2000;12:202-7.

3. Simpson P. Perioperative blood loss and its reduction: the role of 
the anaesthetist. Br J Anaesth. 1992;69(5):498-507.

4. Jakobsen CJ, Blom L. Effect of pre-operative metoprolol on car-
diovascular and catecholamine response and bleeding during 
hysterectomy. Eur J Anaesthesiol. 1992;9(3):209-15.

5. Habler O. [Controlled hypotension]. Anaesthesist. 2000;49(7):687-9.
6. Rodrigo C. Induced hypotension during anesthesia with special 

reference to orthognathic surgery. Anesth Prog. 1995;42(2):41-58.
7. Cincikas D, Ivaskevicius J. Application of controlled arterial 

hypotension in endoscopic rhinosurgery. Medicina (Kaunas). 
2003;39(9):852-9.

8. Mikawa K, Nishina K, Maekawa N, et al. Attenuation of the cate-
cholamine response to tracheal intubation with oral proprano-
lol. Can J Anaesth. 1999;42:829-34.

9. Fromme GA, MacKenzie RA, Gould AB, Jr., Lund BA, Offord KP. 
Controlled hypotension for orthognathic surgery. Anesth Analg. 
1986;65(6):683-6.

10. Degoute CS, Dubreuil C, Ray MJ, Guitton J, Manchon M, Banssil-
lon V, et al. Effects of posture, hypotension and locally applied 
vasoconstriction on the middle ear microcirculation in anaes-
thetized humans. Eur J Appl Physiol Occup Physiol. 1994;69(5):414-
20.

11. Lam AM, Gelb AW. Cardiovascular effects of isoflurane-induced 
hypotension for cerebral aneurysm surgery. Anesth Analg. 
1983;62(8):742-8.

12. Saarnivaara L, Klemola UM, Lindgren L. Labetalol as a hypoten-
sive agent for middle ear microsurgery. Acta Anaesthesiol Scand. 
1987;31(3):196-201.

13. Nair S, Collins M, Hung P, Rees G, Close D, Wormald PJ. The effect 
of beta-blocker premedication on the surgical field during en-
doscopic sinus surgery. Laryngoscope. 2004;114(6):1042-6.

14. Bakker EJ, Ravensbergen NJ, Voute MT, Hoeks SE, Chonchol M, 
Klimek M, et al. A randomised study of perioperative esmolol 
infusion for haemodynamic stability during major vascular sur-
gery; rationale and design of DECREASE-XIII. Eur J Vasc Endovasc 
Surg. 2011;42(3):317-23.


