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ABSTRACT

Background & Objective: Clonidine, an alpha-2-agonist, plays a pivotal role in mitigating the sympathetic response
during general anesthesia, thereby enhancing intraoperative hemodynamic stability. Despite its recognized benefits,
reports of adverse cardiopulmonary effects have surfaced. This study investigates the impact of oral clonidine
administered as premedication on patients undergoing rhinoplasty or Functional Endoscopic Sinus Surgery (FESS),
with a focus on assessing alterations in the PR interval observed in postoperative electrocardiograms (ECG).

Methodology: A Randomized Clinical Trial (RCT) comprised fifty patients scheduled for rhinoplasty or FESS under
general anesthesia. Each participant underwent a standard 12-lead ECG, followed by the administration of 300 pg
oral clonidine 30 min prior to entering the operating room. Anesthesia induction adhered to a uniform protocol for
all subjects. Comprehensive ECG monitoring throughout the surgical procedure and recovery period facilitated the
recording of any observed changes. Six hours post-clonidine administration, a second standard 12-lead ECG was
obtained and juxtaposed with the initial recording.

Results: Analysis revealed a lengthening of the PR interval in 23 (46%) of the cases. Within this cohort, 21 instances
exhibited a prolongation falling within the normal range (0.12-0.2 sec), while the remaining two cases displayed
abnormal prolongation (> 0.2 sec) (P < 0.001).

Conclusion: This investigation suggests that premedication with oral clonidine, in the patients undergoing
rhinoplasty or functional endoscopic sinus surgery, has the potential to extend the PR interval.
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surgical efficacy and postoperative results cannot be
1. INTRODUCTION overstated. Postoperative cardiovascular events need to
be foreseen due to their association with complications,
substantial escalation in healthcare expenditures and
increased mortality rates.?? Post-surgical cardiac

In the realm of ear, nose, and throat (ENT) surgeries, the
crucial role of general anesthesia (GA) in influencing

www.apicareonline.com 731 Open access attribution (CC BY-NC 4.0)


https://doi.org/10.35975/apic.v27i6.2343
http://www.apicareonline.com/
mailto:riffatsaeeddr@gmail.com
https://doi.org/10.35975/apic.v27i6.2343

Saeed R, et al

incidents and the occurrence of hypertension and
tachycardia during the emergence from anesthesia
necessitate vigilant measures to maintain cardiovascular
stability.>* Various pharmacological interventions,
including pB-blockers, a2-agonists, calcium channel
blockers and nitroglycerin, have been used to attenuate
the cardiovascular effects stemming from heightened
sympathetic system activation.?

Excessive bleeding encountered during ENT surgeries
interferes with the surgical field, leading to
complications and suboptimal outcomes. Various
measures undertaken to mitigate intraoperative bleeding,
include  adjustments in  patient  positioning,
premedication, and the use of intraoperative drugs to
induce controlled hypotension during procedures.?
Various pharmacological agents, such as magnesium
sulfate, vasodilators, nitroglycerin, volatile anesthetics,
B-blockers, and a2-agonists, including clonidine, are
employed to induce controlled hypotension and
minimize intraoperative bleeding.®

Clonidine help in modulating arterial blood pressure and
heart rate, thereby reducing intraoperative bleeding.?
Acting selectively on o2-receptors with 200 times
greater affinity than o-receptors, clonidine primarily
functions as an antihypertensive agent, inhibiting
norepinephrine release and consequently curbing
sympathetic activity and peripheral vasodilatation.>’
Apart from its hemodynamic effects, clonidine induces
negative chronotropy, hypotension,>812 and exhibits
sedative properties through stimulation of a2-receptors
in the central nervous system.*3-4

Administered orally, clonidine boasts rapid and nearly
complete absorption from the gastrointestinal tract,
exhibiting 100% bioavailability. Its effects manifest
within 30-60 min, reaching peak plasma concentration
within 1-3 hours.’®> As a preoperative premedication,
clonidine demonstrates a spectrum of beneficial effects,
including sedation, anxiolysis, reduced analgesic and
anesthetic requirements, and favorable cardiovascular
outcomes owing to decreased catecholamine levels %1619
Additionally, clonidine reduces postoperative oxygen
consumption, and exhibits anti-emetic properties.?>-?
Notably, it contributes to a decline in the prevalence of
delirium and muscle stiffness following opioid use.?

Despite its merits, it has its side effects including fever,
headache, muscle weakness and pallor.®2
Cardiovascular complications, including bradycardia,
congestive heart failure, sinus node arrest, junctional
bradycardia, high degree AV block, and arrhythmia,
necessitate careful monitoring and, at times, medical
intervention.'3-%

While extant literature predominantly highlights
clonidine's desired effects, a comprehensive exploration
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of its side effects is warranted. This study addresses this
gap, focusing on the prevalence and severity of
clonidine's side effects. Vigilant monitoring during intra
and postoperative phases, coupled with early
identification of significant ECG changes, holds the
promise of enhancing prognoses. The objective of this
study was to scrutinize the early alterations in ECG
parameters induced by oral clonidine premedication in
patients undergoing rhinoplasty and Functional
Endoscopic Sinus Surgery (FESS). Parameters such as
PR interval, QRS complex, and QT intervals were
meticulously documented and analyzed before and 6 h
after the administration of oral clonidine.

2. METHODOLOGY

This randomized clinical trial spanned over four months,
comprising 50 patients classified as ASA class | and I,
aged between 20 and 60 years, and scheduled for
rhinoplasty or FESS under GA at Shaikh Zayed Hospital,
Lahore. The ethical underpinning of this research
adhered to the principles outlined in the 1964 Helsinki
Declaration and its subsequent amendments, as well as
other standards of comparable ethical significance. The
approval of the University of Medical Sciences' Ethics
Committee, vide registration number
IR.SBMU.RETECH.REC.1395.444, was obtained.

2.1. Patient selection

Inclusion criteria were patients from both genders, ASA
class | and 1l, ages 20-60 y, normal serum creatinine,
scheduled for rhinoplasty or FESS under GA. The
patients with history of alcohol abuse, use of specific
psychotropic and p-blocker drugs, gastrointestinal
disorders affecting drug absorption, left bundle branch
block, baseline heart rate below 50 bpm before
premedication, were excluded. Patients were excluded
with a history indicating possible bleeding exceeding
10%, a need for vasoactive drugs during surgery, or
surgical durations surpassing 240 min.

A preliminary investigation was conducted, involving a
cohort of ten patients, with the primary aim of
ascertaining an appropriate sample size. PR intervals
were meticulously recorded on two occasions for each
participant, subsequently enabling the computation of
both mean and standard deviation for the entire sample.
The essential determination emerged that, at an 80%
confidence level, a minimum of 24 patients would be
required, whereas at a 95% confidence level, the sample
size escalated to 39 patients.

2.2. Procedure

In the pursuit of enhancing patient safety and optimizing
perioperative care, this study delves into the meticulous
pre-surgical assessments and interventions undertaken in
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a cohort of subjects. Prior to surgery, the researcher
conducted thorough consultations with each patient,
elucidating the nuances of the study protocol,
culminating in the procurement of written informed
consent. A universal 12-lead ECG was meticulously
obtained from all participants, setting the stage for a
comprehensive investigation.

Pre-operatively 300 pg of clonidine was administered
orally precisely 30 min preceding surgery. Ringer’s
solution infusion was initiated upon the patient's arrival
in the operation room. GA was induced with fentany! at
3 ng/kg, propofol 2.5 mg/kg, and atracurium 0.5 mg/kg.
Post-intubation, lung ventilation commenced with 100%
oxygen. Maintenance of anesthesia involved propofol
infusion at 100 pg/kg/min and remifentanil 0.2
pg/kg/min. Atracurium 0.15 mg/kg was judiciously
administered to sustain muscle relaxation.

Intraoperative ~ monitoring  included Lead I
electrocardiogram, automated blood pressure
monitoring, pulse oximetry, and end-expiratory CO-
analysis, facilitated  real-time  monitoring  of
hemodynamic and ECG dynamics. Post-surgery, prior to
tracheal tube removal, residual muscle relaxation was
reversed using neostigmine 4-8 pg/kg and atropine 2
ug/kg. Subsequently the patient was transferred to the
recovery room and, subsequently, to the ward.

Six hours post-clonidine administration, a standard 12-
lead ECG was obtained, enabling a comparative analysis
with the baseline ECG. Correcting QT intervals based on
heart rate (QTc) was paramount, prompting the
application of various correction formulas, including
Bazett, Fridericia, and Framingham. Notably, the study
highlights the pitfalls of over-correction at high heart
rates and under-correction at low heart rates associated
with the Bazett formula, advocating for the superior
accuracy of the Fridericia and Framingham formulas in
calculating QTc. The Framingham formula, in particular,
elucidates normative lower and upper limits for QTc in
both women and men, contributing valuable insights to
perioperative cardiac monitoring practices.

2.3. Data analysis

The quantitative variables are documented as mean
values plus standard deviations, while qualitative
variables are presented numbers and percentages. To
ascertain  the variance between two  distinct
measurements captured six hours prior and six hours
subsequent to the electrocardiogram (ECG), both the
paired t-test and the Wilcoxon non-parametric tests were
used. All statistical evaluations were made at a
significance threshold of 5%, employing a two-tailed
testing approach. The data analysis was conducted with
SPSS version 29 software.
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3. RESULTS

In this investigation, we enrolled a cohort comprising
fifty individuals, characterized by a mean age of 38.34 +
12.02y. The frequencies of the gender distribution, types
of surgery, ASA classification and concurrent diseases
are presented in Table 1.

Table 1: Baseline and demographic data

Parameter Result

Age (y) 38.34 £12.02
Gender

e Male 26 (52)
e Female 24 (48)
ASA class

o | 42 (84)
o |l 8 (18)
No underlying disease 42 (84)
Surgical procedure

e FESS 29 (58)
¢ Rhinoplasty 21 (42)

Data presented as mean + SD or n (%)

Examining the electrocardiographic parameters, it was
observed that, prior to clonidine administration, all
patients manifested normal PR intervals within the range
of 0.12 to 0.2 sec. The mean PR interval before clonidine
administration was 0.17 £ 0.03 sec. Following clonidine
administration, six hours later, the mean PR interval
increased to 0.19 + 0.02 sec. Within this context, 23
patients exhibited an increase in their PR interval in the
electrocardiogram, with 21 demonstrating an elevation
within the normal range (0.12-0.2 sec), while in two
patients, the increase surpassed the normal threshold (PR
> 0.200 sec). The disparity between the mean PR
intervals at the two measurement points was 0.02 + 0.02
sec, proving to be statistically significant with a P <
0.001 (Table 2).

Preceding the administration of clonidine, the QRS
duration in all patients was within the normal range,
denoted by a mean of 0.09 + 0.02 sec. Interestingly, six
hours post-clonidine prescription, this value remained
constant, with no significant variance observed between
the mean of QRS durations at the two distinct
measurements (P > 0.999).

Prior to clonidine administration, all patients exhibited
normal QT durations, with a mean of 0.38 + 0.03 sec.
Following the administration of clonidine, the mean
duration increased to 0.40 + 0.03 sec after six hours. The
statistical analysis disclosed a significant difference
between the mean of QT intervals at the two temporal
points, indicating a noteworthy increase (P < 0.001).
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Table 2: Comparison of ECG variables before and six hours after

clonidine administration
Before clonidine

PR interval 0.17 £ 0.03 0.19 £ 0.02
QRS duration 0.09 +0.02 0.09 £ 0.02
QT duration 0.38 +0.03 0.40 £ 0.03
QTc 423.08 £ 42.87 432.34 £41.03

After clonidine

comorbidities who  manifested
vertigo, syncope, sinus bradycardia,
and multiple episodes of sinus arrest

P-value in the ECG one week after initiating

<0.001 clonidine (0.45 mg/d). Ceasing

>0.1 clonidine administration resulted in
a decline in the frequency of sinus

<0.001 -

01 arrest, and within three days, the

ECG normalized.?® Furthermore, a

Data presented as mean + SD; P < 0.05 was considered significant

study in 1977 chronicled a 22-year-

At the commencement of the study, the corrected QT
(QTc) intervals were within normal limits for all
patients, marked by a mean of 423.08 + 42.87. Following
clonidine administration, 62% of patients (31
individuals) maintained normal QTc values, with the
mean QTc recorded as 432.34 + 41.03. However, the
difference between the mean QTc at the two
measurements, amounting to 47.21 + 9.26, did not reach
statistical significance (P = 0.172) (Table 2).

4. DISCUSSION

The primary objective of this investigation was to study
the impact of oral clonidine as a pre-anesthetic
premedication on the prolongation of the PR interval in
the postoperative electrocardiograms (ECG) of patients
undergoing rhinoplasty and endoscopic sinus surgery
(FESS). Notably, the PR interval exhibited increase in 23
cases (46%), with 21 cases falling within the normal
range (0.12-0.2 sec) and 2 cases surpassing the abnormal
threshold (> 0.2 sec) (P < 0.001). Subsequent monitoring
by the cardiovascular service revealed a return to the
normal PR interval range for the two patients after 12 h
of clonidine administration. The observed increase in PR
interval reached statistical significance (P < 0.001),
implying that administering oral clonidine as a pre-
anesthetic measure before GA holds the potential to
protract the PR interval.

Comparatively scant research has been undertaken to
discern the prevalence of cardiovascular complications
associated with clonidine, especially when weighed
against its beneficial effects.’? Certain studies have
researched the chronic and long-lasting complications of
clonidine among users, such as those employing the
medication for Attention Deficit Hyperactivity Disorder
(ADHD). A noteworthy study in 2011, conducted at a
North Carolina hospital, enrolled 198 ADHD patients,
segregating them into two groups: the first received
clonidine + stimulant, while the second received
stimulant + placebo.* After weeks 3, 4, and 5, the first
group exhibited a 14-millisecond increase in the QT
interval, in stark contrast to the mere one-millisecond
increase in the second group. A case report from 1987
detailed a 65-year-old patient with multiple
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old woman with lupus,
hypertension, and mild renal failure who developed
cardiac abnormalities, including atrial-ventricular block
2to 1, and eventually progressed to complete heart block
following clonidine administration. Upon
discontinuation of the drug, the ECG returned to a
normal state.?” A 2014 study on 40 patients undergoing
cataract surgeries revealed that intravenous clonidine (4
pg/kg) administered 30 min before surgery resulted in a
lower prevalence of arrhythmias and a reduced
myocardial attack rate compared to the placebo group.?®

A separate investigation encompassed five hypertensive
cases assessed four weeks after clonidine therapy (0.2
mg/day), revealing insignificant changes in
electrocardiography or echocardiography.® Similarly, a
2008 study at Isfahan University of Medical Sciences
involving 88 patients aged over 50, scheduled for
surgery, demonstrated that administering 0.1 mg
clonidine to the first group, as opposed to a placebo to
the second group, resulted in a higher frequency of
electrocardiographic changes in the second group. This
suggests that low doses of clonidine as premedication in
elderly patients could mitigate cardiovascular issues
stemming from heightened sympathetic activity.®
Additionally, a study focusing on patients aged ten years
without a history of heart disease displayed no alterations
in  electrophysiological  parameters,  specifically
atrioventricular conduction, following intravenous
administration of 150 pg clonidine at varying times post-
administration.*?

In tandem with the primary emphasis of this study, the
investigation also explored QTc, QT, and QRS intervals.
The QRS duration remained unaltered before and after
clonidine administration, indicating that the pre-
anesthetic use of oral clonidine before general anesthesia
does not extend the duration of QRS. However, it is
imperative to acknowledge that this deduction is
grounded in a limited number of case studies, warranting
further exploration for validation.

5. CONCLUSION

In summary, our investigation indicates that the
administration of oral clonidine appears to extend the PR
interval. While the use of oral clonidine may impart
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certain beneficial hemodynamic effects, such as the
reduction of blood pressure and heart rate during and
post-surgery, it is noteworthy that a singular dose of
clonidine is associated with a significant prolongation of
ECG intervals. Nevertheless, it is imperative to interpret
the findings of this study in the context of acknowledged
limitations.

6. Data availability
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available with the authors.
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