
 

 

Introduction 
 
Propofol is a rapidly acting, intravenous agent 
used widely in both the adult and pediatric 
population for the induction of anesthesia [1]. 
Additionally, in the pediatric population, propo-
fol is frequently administered as an adjunct fol-
lowing inhalational induction with sevoflurane to 
facilitate endotracheal intubation without the 
use of a neuromuscular blocking agent (NMBA) 
[2, 3]. Propofol's cardiovascular effects gener-
ally include peripheral vasodilation and negative 
inotropic properties thereby decreasing both 
preload and contractility. These effects can re-
sult in hypotension especially in patients with co

-morbid cardiovascular diseases following its 
rapid administration or in the setting of hypo-
volemia [4]. Additional cardiovascular effects 
may be caused by augmentation of central va-
gal tone leading to bradycardia or conduction 
disturbances including heart block or asystole 
[5, 6]. The negative chronotropic effects have 
anecdotally been used to be a successful thera-
peutic maneuver to treat supraventricular ar-
rhythmias [7]. 
 
In our clinical practice, we have noted the occur-
rence of tachycardia when propofol is adminis-
tered to facilitate endotracheal intubation with-
out a NMBA in pediatric patients anesthetized 
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Abstract: Background: The common intravenous anesthetic agent, propofol, is frequently reported to have negative 
inotropic and chronotropic effects. In the pediatric population, propofol is commonly used after inhalation induction 
to facilitate endotracheal intubation without the need for a neuromuscular blocking drug agent. In this setting, we 
have noted that propofol administration is commonly followed by tachycardia. The current study prospective evalu-
ates heart rate and blood pressure changes following the administration of propofol to pediatric patients anesthe-
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in the study. After premedication with midazolam and inhalation induction with N2O in oxygen and sevoflurane, a 
bolus dose of propofol was administered to facilitate endotracheal intubation. Heart rate (HR) was measured at base-
line and at 30 second intervals following propofol administration. Blood pressure (MAP) was measured at baseline 
and 120 seconds post-administration. Results: The study cohort consisted of 40 patients who ranged in age from 1 
to 15 years. After inhalation induction, propofol (average dose of 2.6 mg/kg) was administered. The end-tidal N2O 
and sevoflurane concentrations were 62.2 ± 10.3% and 5.7 ± 1.1% respectively. Nineteen of 40 patients had a HR 
increase >10 bpm. When comparing these patients to those who did not experience a HR increase >10 bpm, there 
were no differences in the demographic data. Those with a HR increase received a greater dose of propofol when 
compared to patients whose HR change was <10 bpm (3.0 ± 0.8 versus 2.2 ± 0.5 mg/kg; p=0.0007). There was a 
significantly greater decreased in the MAP at 120 seconds following propofol administration in the group that did not 
sustain a >10 bpm HR increase. Conclusion: Tachycardia following propofol administration occurs in approximately 
50% of pediatric patients despite preceding inhalation induction and concurrent administration of N2O and sevoflu-
rane. Future studies are needed to define the mechanism for this effect. 
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with sevoflurane. The current study prospec-
tively evaluates hemodynamic changes includ-
ing heart rate and blood pressure in this sce-
nario.  
 
Methods 
 
Following approval by the Institutional Review 
Board of Nationwide Children’s Hospital 
(Columbus, Ohio), patients undergoing surgical 
procedures requiring endotracheal intubation 
without the use of a NMBA were considered 
eligible for inclusion. Exclusion criteria included 
age less than 1 year, American Society of Anes-
thesiologists (ASA) classification 3 or above, 
underlying genetic or metabolic disorder, ac-
quired or congenital cardiac disease and a his-
tory of prematurity less than 30 weeks of gesta-
tion. After premedication with oral midazolam 
(0.5 mg/kg) and placement of standard ASA 
monitors, general anesthesia was induced with 
sevoflurane in nitrous oxide (50-70%) and oxy-
gen. Following loss of consciousness, a periph-
eral gauge (20 or 22) intravenous cannula was 
placed and the bolus dose of propofol was ad-
ministered over 10-15 seconds to assist en-
dotracheal intubation without the need for a 
NMBA. The dose of propofol was at the discre-
tion of the attending anesthesiologist. Heart 
rate (HR) was measured at baseline just prior to 
the propofol injection and at 30, 60, 90, and 
120 seconds following the administration of 
propofol. Blood pressure (BP) was measured at 
baseline and 120 seconds after the administra-
tion of propofol Mask ventilation was main-
tained during these measurements and en-
dotracheal intubation was performed 120 sec-
onds after the administration of propofol follow-
ing the completion of data collection. Additional 
data recorded included the propofol dose as 
well as the end-tidal nitrous oxide and sevoflu-
rane at the time of propofol administration. 
Signs of pain or discomfort with the injection of 
propofol such as limb withdrawal, grimacing or 
movement were recorded. 
 
Statistical analysis included an analysis of vari-

ance to compare HR and BP pressure changes 
following the administration of propofol. A non-
paired t-test was used to compare the propofol 
dose, end-tidal nitrous oxide concentration, and 
end-tidal sevoflurane concentration between 
patients who had an increase in HR ≥ 10 bpm. A 
Fisher’s exact test with a contingency table was 
used to compare the size of the peripheral intra-
venous cannula and its location between the 
two groups. 
 
Results 
 
The study cohort consisted of 40 ASA 1 or 2 
patients ranging in age from 1 to 15 years (5.9 
± 3.8 years) and in weight from 11 to 50 kilo-
grams (24 ± 12.5) (Table 1). There were 16 girls 
and 24 male boys. The average dose of propofol 
administered was 2.6 ± 0.7 mg/kg. At the time 
of propofol administration the end-tidal nitrous 
oxide and sevoflurane concentrations were 62.2 
± 10.3% and 5.7 ± 1.1% respectively. No signs 
of pain or discomfort on injection of propofol, 
such as limb withdrawal, grimacing or move-
ment were noted in any of the study patients.  
 
The baseline HR was 103 ± 26 beats per min-
ute (bpm) at the time of propofol administration. 
Following propofol administration, 19 of the 40 
patients (47.5%) had an increase in HR ≥ 10 
bpm. This increase in HR was sustained at 120 
seconds by 14 of these 20 patients. The magni-
tude of the HR increase of these 19 patients 
was greatest at 30 seconds following propofol 
administration and became progressively less 
at each time interval (Table 2). When comparing 
the group of patients that had a HR increase ≥ 
10 bpm with those who either had no change, 
an increase less than 10 bpm or a decrease of 
HR, there was a significant difference in the 
propofol dose (3.0 ± 0.8 mg/kg versus 2.2 ± 
0.5; p=0.0007) (Table 3). Additionally, the BP 
decrease was significantly greater in those pa-
tients without a HR increase ≥ 10 bpm following 
propofol administration (Table 3). There was no 
significant difference in the end-tidal sevoflu-
rane or nitrous oxide concentration at the time 

Table 1. Demographics and baseline values of the entire study cohort 
Age (years) Weight (kg) Gender Baseline HR 

(beats per 
minute) 

Baseline 
MAP (mmHg) 

Propofol 
dose (mg/
kg) 

End-tidal sevoflu-
rane concentra-
tion (%) 

End-tidal ni-
trous oxide 
concentration 
(%) 

5.9 ±  3.8 24.0 ± 12.5 24 M/16F 103 ± 26 75 ± 14 2.6 ± 0.7 5.7 ± 1.1 62.2 ± 10.3 
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of propofol administration, the size of the pe-
ripheral intravenous cannula, and its location 
between the two groups.  
 
Discussion 
 
The current study examines the hemodynamic 
changes following the administration of propofol 
to facilitate endotracheal intubation without a 
NMBA during sevoflurane intubation. This re-
mains a common practice as illustrated by the 
literature on the subject as well as the clinical 
experience of practicing pediatric anesthesiolo-
gists [2, 3]. In this scenario, approximately half 
of the patients were noted to have an increase 
in HR ≥ 10 bpm following the administration of 
propofol. This is in contrast to the generally ac-
cepted notion that propofol results in a de-
crease in HR and even bradycardia especially in 
the adult population [4-6]. For patients that had 

an increase in HR, the peak effect was noted at 
30 seconds following the injection of propofol 
with a decrease over the ensuing 2 minutes. 
However, the effect persisted even at 2 minutes 
in many of the patients. 
 
The tachycardia may have been a response to 
the well documented pain which may occur with 
propofol injection [8, 9]. However, no other ob-
jective signs of discomfort were noted such as 
hand withdrawal in our study population. Addi-
tionally, there was a decrease in BP rather than 
an increase which might be expected if the 
problem were related to pain perception. Addi-
tionally, given the combination of sevoflurane 
and nitrous oxide, we believe that pain is an 
unlikely explanation. Nitrous oxide in oxygen has 
been shown to lower the incidence of pain on 
propofol injection to a comparable degree to a 
lidocaine-propofol mixture [10-12]. Additionally, 

Table 3. Comparison of results between patients with and without an increase in HR ≥ 10 bpm with pro-
pofol administration 
  Patients with HR increase ≥ 10 bpm Patients with no HR increase or 

HR increase <10 bpm 
Number 19 21 
Age (years) 6.5 ± 4.5 5.4 ± 3.1* 
Weight (kg) 24.7 ± 14.1 23.3 ± 11.3* 
Size of PIV (gauge) 22 (n=13), 20 (n=4) 22 (n=15), 20 (n=6)* 
Site of PIV 11 in hand, 3 in foot, 4 in arm, 1 NR 18 in hand; 2 in forearm; 1 NR* 
Propofol dose (mg/kg) 3.0 ± 0.8 2.2 ± 0.5** 
End-tidal sevoflurane @ propofol admini-
stration (%) 

5.5 ± 0.9 5.9 ± 1.2* 

End-tidal N2O @ propofol administration 
(%) 

63.2 ± 9.7 61.3 ± 10.9* 

MAP decrease 120 seconds post propo-
fol administration (mmHg) 

12 ± 12 21 ± 14+ 

HR change 30 seconds post propofol 
administration (bpm) 

34 ± 18 (increase) 16 ± 13 (decrease)++ 

The data are expressed as mean ± SD or as number of patients. *p= NS; **p=0.0007; +p=0.037; ++p=0.0001 when compared to 
patients with no HR increase. NR = not recorded; Et = end-tidal; N2O = nitrous oxide; sevo = sevoflurane. 

Table 2. HR and BP changes following propofol administration. 

  Baseline HR (bpm) 30 seconds 60 seconds 90 seconds 120 seconds 

HR increase ≥ 10 bpm 91 ± 24† 125 ± 18*† 118 ± 20*† 113 ± 21*† 108 ± 23* 

No HR increase 114 ± 23 98 ± 23* 101 ± 22 98 ± 23* 98 ± 24* 

  Baseline MAP (mmHg) 120 seconds 

HR increase ≥ 10 bpm 74 ± 15 62 ± 11* 

No HR increase 78 ± 12 57 ± 9* 

HR = heart rate; BP = blood pressure, bpm = beats per minute. Data expressed as mean ± SD. *p<0.05 compared to baseline 
values. †p<0.05 when compared to group without HR increase. 
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the patients were also receiving sevoflurane at 
an end-tidal concentration greater than 2 MAC. 
Further investigation as to whether pain is the 
factor responsible could include the pre-
administration of lidocaine or other agents 
shown to decrease the incidence of propofol-
injection pain or even the use of fos-propofol 
[13]. Although not FDA-approved for use in chil-
dren, fos-propofol (Lusedra, Eisai Inc, Woodcliff 
Lake, NJ), a pro-drug of propofol introduced into 
the market in 2009, is purported to cause less 
pain than propofol on intravenous injection 
[14]. 
 

Secondly, tachycardia could be a response to 
the hypotension induced by propofol administra-
tion. However, this is not supported by our study 
as there was no statistically significant differ-
ence in the blood pressure decrease following 
propofol administration between the group with 
an increase in HR and the group with no change 
or a decrease in HR. In fact, the decrease in 
MAP was less in those patients who manifested 
a HR increase suggesting that the tachycardia 
may mitigate some of the negative effects of 
propofol on hemodynamic function. 
 
In summary, we demonstrate that tachycardia 
can be seen following propofol administration to 
pediatric patients during the administration of 
N2O and sevoflurane. In our cohort of patients, 
this was a common phenomenon, occurring in 
approximately 50% of patients. Future studies 
are necessary to clearly delineate the etiology of 
this response. 
 
Address correspondence to: Dr. Joseph D Tobias, 
Department of Anesthesiology & Pain Medicine, Na-
tionwide Children's Hospital, 700 Children's Drive, 
Columbus, Ohio 43205. Tel: (614) 722-4200; Fax: 
( 6 1 4 )  7 2 2 - 4 2 0 3 ;  E - m a i l :  J o -
seph.Tobias@Nationwidechildrens.org 
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