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Abstract

Objectives: Adequate control of hemodynamic parameters in patients under-
going otolaryngology-head and neck (OLHN) surgeries is one of the objec-
tives of peri-operative anesthesia management. In this context, we seek to
evaluate the effectiveness of metoprolol compared to clonidine in the post-
operative control of systolic (SBP) and diastolic (DBP) blood pressures, and
heart rate (HR), when these medications are used in the immediate pre-operative
period. Method: this is a randomized double-blind clinical trial. Patients over
18 years old, according to the American Society of Anesthesiologists Physical
Status Classification (ASA) I or II, who would undergo OLHN surgery, pre-
senting with greater than 140 mmHg (SBP) or 90 mmHg (DBP), upon arrival
at the surgical ward, were included in the study. 46 patients were randomized
into two groups (C or M) who received clonidine (75 or 150 mcg) or meto-
prolol (5 or 10 mg), respectively. The averages of SBP, DBP and HR were
compared between groups upon arrival at the post anesthesia care unit
(PACU) and four hours post-surgery. Results: In group C, SBP (127.7 + 18.8
vs 137.3 + 14.1 mmHg, p = 0.03) and DBP (73.1 £ 15.46 vs 82.6 + 7.9 mmHg,
p < 0.01) were lower, when compared with group M. No difference was ob-
served in HR immediately upon PACU arrival. In addition, for four hours
post-surgery, no change was noted in the SBP, DBP or HR. Conclusion: me-
toprolol was less effective than clonidine in reducing systolic and diastolic
blood pressures in the immediate post-operative period of OLHN surgeries.
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1. Introduction

Otorhinolaryngology-head and neck surgeries encompass a wide variety of sur-
geries that have in common the need for strict control of blood pressure in the
peri-operative period. The higher the pressure, the greater the bleeding in the
operative field, increasing the incidence of complications directly related to the
difficulty in visualizing anatomical structures [1] [2] [3].

Arterial hypertension is also an important risk factor for post-operative bleeding
[4] and its incidence in the post anesthesia care unit (PACU) in these surgeries is
around 30%, varying according to pre-operative clinical conditions, type of surgery
performed and medications used by the patient in the peri-operative period [5].

Post-operative bleeding implies several undesirable events. These events may
range from patient apprehension as a result of constant dressing changes, to the
possibility of large bruises requiring surgical re-intervention. Procedures such as
tamponade, cauterization or reoperation are sometimes necessary to control
bleeding, and, depending on the volume and surgical site, it can lead to patient’s
death. Hemorrhage after thyroid surgery could provoke airway involvement by
compression of the hematoma. For this surgery, one of the main risk factors is
post-operative hypertension [6].

The intra-operative control of blood pressure (BP) and heart rate (HR) with
the use of clonidine or metoprolol has been demonstrated in several studies. The
reduction of these hemodynamic parameters, notably in endoscopic nasal surge-
ries, improves the visualization of the surgical field due to less bleeding [7] [8]
[9]. However, the literature is scarce regarding the effectiveness of post-operative
BP and HR control of these medications in OLHN surgeries.

Clonidine has several useful characteristics, in addition to its hypotensive ac-
tion, it works as a sedative and anxiolytic agent, anesthetic adjuvant, promotes
an analgesic effect, prevents post-operative nausea and vomiting (PONV) and
reduces tremor and agitation [10].

On the other hand, metoprolol has been chosen for its particular characteristic
of providing protection against cardiovascular events in the peri-operative pe-
riod, such as ischemia and myocardial infarction. In addition, some studies sug-
gest that this drug promotes greater HR reduction, which is more important for
the control of intra-operative bleeding [1] [11].

Therefore, both clonidine and metoprolol can be used for intra-operative BP
and HR control in order to reduce bleeding, each presenting its own characteristics
and advantages. However, there is no definition of which of these medications
would be the most effective for controlling BP and HR in the post-operative pe-
riod, in order to reduce the incidence of hemorrhagic complications.

Thus, the primary objective of this study was to assess whether metoprolol is

as effective as clonidine in post-operative BP control upon arrival at PACU.

2. Methods

This study was a randomized, double-blind, phase IV clinical trial approved by
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the Ethics Committee (CAAE 79705417.4.0000.5208, report #: 2,514,730). Clini-
cal trial registration at http://www.ensaiosclinicos.gov.br/, trial RBR-6S3KKR.
The universal trial number is U1111-1211-7890.

The study was carried out from June 2018 to December 2019, at a University

Hospital (Hospital das Clinicas da Federal University of Pernambuco). All pa-
tients who would undergo OLHN surgeries were assessed for eligibility criteria
upon arrival at the operating room. Patients between the ages of 18 and 65 years,
with American Society of Anesthesiology (ASA) physical status of I or II, whose
SBP was greater than or equal to 140 mmHg or DBP was greater than or equal to
90 mmHg at the time of recruitment (regardless of previous diagnosis of sys-
temic arterial hypertension). Patients with HR below 60 beats per minute, pa-
tients with atrioventricular block, severe asthma, past allergies to clonidine or
metoprolol or patients using pacemakers were excluded from the study.

The randomization of the study was performed with the help of the rando-
mizer.org website, in which a random sequence is generated to designate which
of the two treatment arms the patients would be allocated to. After signing the
informed consent, a research assistant (a physician), who did not participate in
the anesthetic procedure or in the patient’s evaluation, opened sequentially
numbered, opaque, sealed envelopes. The envelopes had an indication of wheth-
er the patients would be allocated to group C (clonidine) or group M (metopro-
lol). The same assistant administered the medications according to the following
protocol:

In both groups, the patients were lying in the supine position, on a bed in the
pre-anesthesia room, monitored by a cardioscope, pulse oximeter and non-invasive
blood pressure measuring device.

In group C, patients received intravenous clonidine at a dose of 75 pg. Simi-
larly, in group M, patients received intravenous metoprolol, at a dose of 5 mg. In
both groups, all patients were reassessed after 20 minutes. Those who still had
SBP greater than or equal to 140 mmHg or DBP greater than or equal to 90
mmHg received an additional dose of 75 pg of intravenous clonidine (group C)
or 5 mg of metoprolol (group M). In both groups, before the administration of
the second dose, if the HR was less than 60 beats per minute, the new dose
would not be administered.

Subsequently, the patient was taken to the operating room, and after moni-
toring by a cardioscope, pulse oximeter and non-invasive blood pressure mea-
suring device, balanced general anesthesia was administered by an anesthesiolo-
gist who did not know which group the patient was allocated to. This anesthesi-
ologist was part of the research team, and was instructed on the collection of pa-
tient data, and on the standardization of anesthetic drugs.

This was followed by intravenous administration of propofol 1 to 2 mg/kg,
fentanyl 5 ug/kg, rocuronium 0.6 mg/kg, lidocaine 1 mg/kg, and sevoflurane for
maintenance. The use of remifentanil and additional doses of rocuronium were

at the discretion of the assistant anesthesiologist. For post-operative analgesia,
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tramadol 100 mg, ketoprofen 100 mg and dipyrone 2 g were administered, and
for prophylaxis of post-operative nausea and vomiting, ondansetron 4 mg and
dexamethasone 10 mg. After the end of anesthesia, the patients were taken to the
post-anesthetic recovery room (PACU) where they remained for a minimum of
one hour under the care of another anesthesiologist.

We recorded the patients’ pre-operative data regarding age, sex, weight,
height, ASA classification and presence of comorbidities, to characterize the
sample. In addition, we also recorded if there was a need to administer a second
dose of clonidine or metoprolol and the initial values (arrival to the surgical
room) of SBP, DBP and HR. As outcomes, we recorded SBP, DBP and HR upon
arrival at the PACU (primary outcome), as well as SBP, DBP and HR 4 hours
post-surgery. We also recorded the rate of patients who were normotensive
upon arrival to the PACU (defined as patients with SBP < 140 mmHg, or DBP <
90 mmHg). Surgical complications that could be related to excessive bleeding
were also noted, as well as the need for surgical re-intervention or records of ex-
cessive bleeding in the post-operative period. Other complications that could be
associated with the use of metoprolol or clonidine, such as bronchospasm or
atrioventricular heart block, were also recorded. The incidence of arterial hypo-
tension (defined by SBP less than 90 mmHg or DBP less than 40 mmHg), bra-
dycardia less than 50 bpm, and the use of vasopressors or atropine up to 4 hours
after surgery were also documented.

In order to calculate the sample size, 46 patients would be necessary to verify a
minimal clinically important difference of 10% between the pressure means of
the groups (standard deviation of 15 mmHg), with a 95% confidence interval
(unicaudal t-test, as it is a non-inferiority trial), and power of 80%. For the hy-
pothesis test, blood pressures were assessed by the t-student test, while for the
dichotomous categorical variables, the Chi-square exact test was used. Except
when the sample count was less than 5 or the categorical variables were ordinal,

then Fisher’s test was used.

3. Results

Of the 60 patients assessed for eligibility, 46 were selected and randomized.
There were three post-randomization losses (1 loss of follow-up in each group
and 1 patient in group M who did not receive the intervention because their
surgery was canceled). 43 patients were included as shown in Figure 1. The
groups were similar in terms of demographic characteristics, ASA classification,
comorbidities and surgical time, as described in Table 1.

There was also no statistical difference regarding the initial measurements of
SBP, DBP and HR upon arrival at the operating room, between the groups
(Table 2). In group M, the administration of a second dose was more frequent:
ten patients, while in group C, only two patients needed it (p < 0.01).

As for the primary objective, in group C, the mean SBP (127 + 18 mmHg) was
lower than in group M (137 + 14 mmHg), (difference in means: 10 mmHg; 95%
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Assessed for
eligibility
(n=60)

Excluded

Patients that did not meet the
nclusion criteria (n=5)

Refused to participate (n=2)

Hospital technical unavailability
n=7)

Randomized (n=46)

Group C
Allocated for intervention (n=24)
Received intervention (n=24)
No intervention (n=0)

Group C
Allocated for intervention (n=22)
Received intervention (n=21)

No intervention (n=1)

Lost follow-up
(n=1)

Analyzed 23

Lost follow-up|
(n=1)

Analyzed 20

Figure 1. Flowchart of the participants. Group C (clonidine 75 to 150 pg), Group M
(metoprolol 5 to 10 mg).

Table 1. Demographic data and clinical characteristics of patients.

Variable Grup C (n =23) Grup M (n = 20) Total (n=43) p-value
Age (years) 49+ 12 52+10 50 +11 0.48
Sex
M 10 11 21 (49)
0.65
F 13 9 22 (51)
Weight (Kg) 72+ 14 72 +13 72+13 0.93
Height (m) 1.61 £ 0.1 1.60 £ 0.1 1.60 £ 0.1 0.81
ASA
I 6 3 9 (21) 0.46
II 17 17 34 (79)
Comorbities
Hypertension 10 9 19 0.57
Diabetes 7 4 11 0.43
Other 5 7 12 0.32
Second dose 2 10 12 <0.01
Surgical time (min) 154 + 60 148 + 66 152 + 62 0.75

Data expressed as means + standard deviations, or number (relative frequency). ASA, physical status ac-
cording to the classification of the American Society of Anesthesiologists (ASA). Group C—clonidine,
Group M—metoprolol. P < 0.05, statistical difference between Groups M and C.
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Table 2. Pressure in the immediate post-operative period (arrival at the PACU).

Grup C Grup M p-value

Initial SBP (mmHg) 148 £ 11 151+ 14 0.45
Initial DBP (mmHg) 91+11 90 +10 0.66
Initial HR (bpm) 81+14 83+ 14 0.67
PACU SBP (mmHg) 127 £ 18 137 £ 14 0.03
PACU DBP (mmHg) 73+15 82+7 <0.01
PACU HR (bpm) 73 +16 74+9 0.43
SBP 4h (mmHg) 125+ 15 128 £ 15 0.32
DBP 4h (mmHg) 79 £ 11 84 +11 0.88
HR 4h (bpm) 77 £12 76 =10 0.42

Data expressed as means + standard deviations. Blood pressure in mmHg. Heart rate in beats per minute
(bpm). Group C—clonidine, Group M—metoprolol. P < 0.05, statistical difference between Groups M and
C.

180
160

140

120

D

40

SBP, DBP or HR

20

SBP DBP HR
Grupo [l Clonidina [l Metoprolol

SBP, systolic blood pressure (mmHg); DBP, diastolic blood pressure (mmHg); HR, heart rate (bpm,
beats per minute).

Figure 2. Box diagrams of blood pressure and heart rate, upon arrival at PACU.

CL: 1 - 18; p = 0.03). Similarly, the mean DBP in group C (73 = 15 mmHg) was
lower than in group M (82 + 7 mmHg), (difference in means: 9 mmHg; 95% CI: 3
- 16; p < 0.01). No difference was observed in the HR upon arrival at the PACU as
well as in the SBP, DBP or HR four hours post-surgery (Table 2 and Figure 2).
Table 2 shows that most patients came in presenting with SBP less than 140
and DBP less than 90, with no statistical difference between groups. Among the
complications observed, two patients in the clonidine group had intra-operative
bronchospasm and one patient in the metoprolol group had excessive post-
operative bleeding requiring urgent reoperation. No post-operative hypotension
or bradycardia was observed. Vasopressors or atropine were also not used in any

patients.
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4. Discussion

Adequate blood pressure control after OLHN surgeries is essential to prevent
hemorrhagic complications. In this study, we found that metoprolol was less ef-
fective than clonidine, with higher mean values of systolic and diastolic blood
pressure.

Metoprolol also presented, in this study, a disadvantage regarding the need for
a second dose to control blood pressure in the pre-operative period. This hap-
pened in 50% of the patients in the metoprolol group, compared to only 8.6% of
the patients in the clonidine group. This new administration implies greater dose
difficulties, higher costs and less safety, since 10 mg of metoprolol represents
75% of the maximum recommended dose (MRD), while 150 pg of clonidine
corresponds to only 33% of the MRD [12] [13].

Several studies have evaluated the use of both clonidine and metoprolol for
blood pressure control and HR in the intra-operative period. Few studies aimed
to evaluate these hemodynamic parameters in the post-operative period [14]
[15]. This scarce absence of studies can be justified through consideration of the
standard of care provided in developed countries, or in major medical centers. If
in an ideal scenario, we are able to monitor the patient well in the post-operative
period, medicating them, when necessary, quickly and effectively, anesthesiolo-
gists would be more unconcerned with possible arterial hypertension minutes or
hours after the end of the surgery. Unfortunately, this is not a reality in many
places, which highlights the importance of the present study, with new informa-
tion to assist in the decision-making of anesthesiologists.

In a retrospective study of 641 patients who underwent nasal endoscopic sur-
gery, a history of hypertension was a factor associated with post-operative bleed-
ing, reaching an incidence of 8.4% [4]. However, we did not find any studies in
the literature evaluating the ideal post-operative BP and HR value in order to
avoid hemorrhagic complications.

In regard to aesthetic facial surgeries, a retrospective study involving 1089 pa-
tients, observed an incidence of hematoma of 0.9% of patients. Among these,
80% had documented hypertension (systolic blood pressure > 140 mmHg) in the
post-anesthetic care unit [5].

In thyroidectomy surgeries, in a study involving 205 patients, it was observed
that 9 patients (4.4%) had post-operative hemorrhage. Among these, 6 (3%) re-
quired reoperation to empty the hematoma. Hypertension was an independent
risk factor for bleeding, specifically SBP greater than 180 mmHg [16].

In our study, in both groups, most patients had SBP less than 140 and DBP
less than 90 upon arrival at the PACU. Only one patient in the M group had ex-
cessive bleeding in the post-operative period, requiring reoperation. His blood
pressure at arrival was 142 x 85 mmHg.

There were no cases of bradycardia or hypotension in the post-operative pe-
riod. In a systematic review that analyzed the effects of peri-operative use of be-

ta-blockers in non-cardiac surgery, the incidences of hypotension (SBP < 90
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mmHg) and bradycardia (HR < 60 bpm) were higher in patients who used this
class of drugs. We did not observe these effects here, possibly due to the small
sample size of our study, possibly dealing with the occurrence of type 2 error
[17].

There were no differences observed in the 4 hours post-surgical blood pres-
sure values between groups. On the other hand, there was no rebound effect,
with blood pressure remaining lower than initial BP (upon arrival at PACU).

Higher blood pressure levels in the metoprolol group may be related to the
intra-operative use of adrenaline. An association was observed between the pre-
operative use of beta-blockers and infiltration of the nasal mucosa with adrena-
line in nasal endoscopic surgeries. A retrospective study involving 2051 patients,
observed an odds ratio of 3.33 for exaggerated hypertensive events, within 1
hour after adrenaline administration [18]. In the present study, the use of adre-
naline during the intra-operative period was not analyzed.

As limitations of the study, we highlight that it is difficult to establish equiva-
lent doses among antihypertensive drugs, as these medications vary in effective-
ness according to ethnicity, age, weight, use of other antihypertensive medica-
tions, comorbidities, among others. As an attempt to reduce this problem, we
established titration of drugs, with the administration of sequential doses, in-
stead of a single dose. In addition, OLHN surgeries encompass a wide variety of
procedures, which have different potentials for post-operative pain, a factor di-
rectly related to the increase in blood pressure at the PACU. Therefore, different
levels of pain in the post-operative period could contribute to a heterogeneity
that may have influenced the results. In addition, we did not follow-up the pa-
tients after the 4 hour post-surgical period, therefore we do not know if the BP
remained the same or if there was any alteration.

Further work is needed to establish which blood pressure levels are needed in
order to reduce hemorrhagic complications in OLHN surgeries. With this in-
formation, it will be possible to better estimate the dose of antihypertensive
drugs, such as clonidine and metoprolol, necessary to control the blood pressure
of these patients in the post-operative period.

We concluded that metoprolol was less effective than clonidine in reducing
systolic and diastolic blood pressures in the immediate post-operative period of
OLHN surgeries when administered intravenously in the immediate pre-operative

period.
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