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Abstract

The hemodynamic changes after discontinuation of
propofol infusion were investigated following the
cardiac surgery. Ten patients who had undergone
cardiac surgery using propofol were studied. Changes
in blood pressure and heart rate were observed in the
hemodynamic records in the ICU retrospectively. An
increase in systolic and diastolic blood pressure after
discontinuation of propofol was observed in all
patients. Percent increase in systolic blood pressure
was 56.01+25.6% (mean=+SD). Changes in heart rate
were not uniform, increased or decreased. Anesthetists
have to be aware of an increase in blood pressure
when they stop infusion of propofol after cardiac
surgery.
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Recently, propofol has been used for the induction
and maintenance of anesthesia for cardiac surgeries’.
It produces intraoperative hemodynamic stability?,
postoperative early extubation”, and low cost.
Furthermore, propofol may avoid episodes of aware-
ness and does not affect myocardial contractility”.
Owing to those advantages, the indication of propofol
for heart surgery increases in our hospital. Previous
study indicated that induction and maintenance of
anesthesia with propofol was associated with signifi-
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cant decrease in systemic arterial blood pressure®.
However, increases in blood pressure have been noted
in many cases after discontinuation of propofol. To
our knowledge, there has been no report about such
hemodynamic changes.

Therefore, we reported the hemodynamic changes
after discontinuation of propofol infusion following

the cardiac surgery.
Methods

The study was approved by the Hospital Ethics
Committee. Ten patients (7 male and 3 female), aged
between 47 and 79 years, who had undergone cardiac
surgery using propofol were studied retrospectively.
Nine of ten patients had a history of hypertension.
Performed operations were 5 aorto-coronary bypass
graft surgeries, 3 aortic valve replacements, 1 mitral
valve replacement, and 1 closure of ventricular septal
defect.

All patients were premedicated with atropine and
midazolam or morphine. Anesthesia was induced and
maintained using midazolam (0.2-1.0 mg-kg!), fen-
tanyl (20-60 pg-kg'), and propofol. A continuous
infusion of propofol at 2-5 mg-kg!-hr'! was initiated
after induction and maintained during anesthesia
(Table 1). Dopamine at 2-5 ;g-kg'-min' was given
after cardiopulmonary bypass in all cases. The pro-
pofol infusion was discontinued in the ICU immedi-
ately after the transference. Patients did not receive
any other form of sedation in the ICU. Radial arterial
blood pressure was measured. Changes in blood

pressure and heart rate were observed in the he-
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Table 1 Patient Characteristics and Details of Surgery and Anesthesia.
patients age sex height weight h;)sat&s‘;x'y operation I\(/ixndgazl?glalr)n (}:fg [i';y,l ) (m;rig f’lf‘(;llr, )
1 79 M 167 60 HT AVR 0.2 35 4
2 78 M 157 50 HT AVR 1.0 46 2
3 70 F 135 44 HT CABG 0.4 50 4
4 68 M 160 48 HT.DM CABG 04 50 4
5 68 M 164 59 HT CABG 04 60 2
6 62 M 158 55 HT CABG 0.2 4 2
7 61 M 150 56 HT MVR 0.2 36 2
8 56 F 159 64 HT AVR 0.4 47 3
9 48 F 143 47 VSD closure 0.6 40 2
10 47 M 165 78 HT, CI CABG 0.4 40 2

HT =hypertension ; DM=diabetes mellitus ; CI=cerebral infarction ; AVR=aortic vulve replacement ; CABG=coronary artery bypass grafting ;

MVR =mitral vulve replacement ; VSD=ventricular septal defect

modynamic records in the ICU in a retrospective
manner. Baseline blood pressure and heart rate were
measured on admission to the ICU. Second measure-
ments of blood pressure and heart rate were made
20-40 min after stopping propofol. Blood pressure and
heart rate were measured every 30 min thereafter.

Change in blood pressure and heart rate were
analyzed using Wilcoxon’s rank sum test. A p value
less than 0.05 was considered significant.

Results

Systolic (P<<0.005) and diastolic (P<<0.01) blood
pressure increased after stopping propofol (Fig. 1).
Percent increase in systolic blood pressure after
discontinuation of propofol was 56.0£25.6% (mean
+SD, range; 32-122%). Dopamine was stopped and
nicardipine, diltiazem, nitroglycerin, and droperidol
were given to treat hypertension.

Heart rate was increased in six, unchanged in one,
and decreased in three adult cases (Fig. 2).

Discussion

Propofol used for sedation after cardiac surgery was
associated with a statistically greater incidence of
hypotension”. Several studies have suggested that the
decrease in blood pressure can be attributed to direct
negative inotropic action”, direct effects on venous

smooth muscle tone®, and an inhibition of sympathetic

Blood Pressure (mm Hg)

Fig. 1

BP, PRE

BP, POST
Change of systolic and diastolic blood pres-
sure measured before and after stopping
propofol.

Results are presented as each individual patient as well
as the box and whisker plots. The box represents the
25th and 75th percentiles, and median is represented
by the solid line. The extended bars represent the 10th
and 90th percentiles. Discontinuation of propofol
increased both the systolic and diastolic blood pres-
sures. BP, PRE=blood pressure on admission to the
intensive care unit ; BP, POST=blood pressure at
20-40 minutes after stopping propofol. W =systolic
blood pressure ; & =diastolic blood pressure.
*P<0.01, T P<0.005
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Heart Rate (beats/min)

HR, PRE HR, POST

Fig. 2 Change of heart rate measured before and
after stopping propofol.
Results are presented as each individual patient as well
as the box and whisker plots. The box represents the
25th and 75th percentiles, and the median is represent-
ed by the solid line. The extended bars represent the
10th and 90th percentiles. Heart rate was not changed
significantly after stopping propofol. HR, PRE=heart
rate on admission to the intensive care unit ; HR,
POST=heart rate at 20-40 minutes after stopping
propofol. @ =heart rate.

vasoconstrictor nerve activity®. However, there were
no reports for increase in blood pressure following
propofol infusion. After stopping the propofol infu-
sion, plasma concentration was reduced rapidly. Sud-
den elimination of negative inotropic effects and/or
rapid vasoconstriction following the discontinuation of
propofol might be responsible for the increase in blood
pressure. However, after stopping propofol infusion,
myocardial contractility did not recover in parallel
with the decrease in plasma propofol concentration®.
In addition, propofol did not affect myocardial
contractility adversely®. More detailed study should
be required to elucidate the interaction between
discontinuation of propofol infusion and cardio-
vascular effects.

In the present study, cardiopulmonary bypass was
used intraoperatively. Pharmacokinetic variables may
change in the period after cardiopulmonary bypass.
The elimination half-life of propofol may be reduced
and the patients could recover from anesthesia rapidly.
However, previous studies have shown that the
elimination half-life of propofol was equivalent'” or
prolonged'” compared with subjects who had not
undergone cardiopulmonary bypass. Additionally, pa-

tients were fully sedated with midazolam and fentanyl
during the increase in blood pressure because they
were no response to loud auditory stimulus. Thus,
rapid recovery from anesthesia due to reduction of the
elimination half-life of propofol would be negligible in
our study.

Propofol reduced sympathetic nerve activity, result-
ing in peripheral vasodilation and bradycardia'?.
Propofol has been reported to possess the presynaptic
effect of inhibiting norepinephrine release from pe-

rivascular nerves'®

. Therefore, after discontinuation of
propofol infusion, sympathetic nerves might be ac-
tivated and norepinephrine might be released from
perivascular nerves. Stimulation of the alpha and beta
adrenoceptor by norepinephrine may lead to the
increase in blood pressure and heart rate. However,
increase in blood pressure may induce the baroreflex
that results in decrease in heart rate. Accordingly,
heart rate does not always increase. In our cases,
increase in blood pressure and variable changes in
heart rate were noted. Sympathetic nerve activation
and consequent release of norepinephrine could be
attributed to an increase in blood pressure. Measure-
ment of plasma norepinephrine and epinephrine may
be necessary to elucidate the mechanisms of increase
in blood pressure after stopping propofol infusion.
Propofol has been reported to induce intraoperative
hemodynamic stability and early extubation in cardiac

surgery>¥,

In carotid endarterectomy, patients anest-
hetized with propofol were more hemodynamically
stable and had a decreased requirement for treatment
of hypertension than patients anesthetized with isof-
lurane'®. However, our study demonstrated that blood
pressure increased after discontinuation of propofol
following the cardiac surgery. We have to be aware of
this phenomenon when we use propofol for cardiac
surgery in adults.

Our study was performed in a retrospective manner.
Although prospective study would be preferable to
obtain the necessary data under controlled conditions,
retrospective study should be necessary for medical
research in which the consequences would be di-
sadvantageous or critical for patients. Since increase in
blood pressure that we experienced after cardiac
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surgery can be detrimental to our patients, we decided
to do the study retrospectively.

In summary, blood pressure increased after di-
scontinuation of propofol infusion following the
cardiac surgery, though the mechanism is unclear.
Further studies are necessary to elucidate the mecha-
nism of the hemodynamic changes.
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