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The Influence of Fentanyl and Tracheal Intubation on the Hemodynamic
Effects of Anesthesia Induction with Propofol/N,O in Humans
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Previous studies on the hemodynamic effects of anes-
thesia induction with propofol, a phenol derivative
(2,6-diisopropylphenol) have reported a significant de-
crease of both systolic and diastolic arterial pressure in
heavily sedated patients with coronary artery disease’
and in patients with aortic and mitral valve disorders.?
In these studies, the original cremophor formulation of
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propofol had been used. As cremophor-containing an-
esthetics are associated with a significant frequency of
anaphylactoid reactions, propofol has been reformu-
lated as an aqueous emulsion (1% propofol, 10% soya
bean oil, 2.25 glycerol, and 1.2% egg phosphatide).®
Using the new formulation for induction of anesthesia,
significant decreases in arterial pressure in combination
with a slight fall in cardiac output have been observed in
healthy patients breathing air* or 100% oxygen.®
Propofol, by virtue of its short duration of action and
rapid elimination phase,® would appear to have an ideal
pharmacologic profile for use in short surgical proce-
dures. However, the anesthetic depth achieved with
hypnotic agents may often be insufficient for surgery,
and additional agents with analgesic properties, such as
nitrous oxide or narcotics, are required. Therefore, the
hemodynamic effects of anesthesia induction with pro-
pofol (the new formulation), alone and in combination
with fetanyl, were studied in patients breathing 30%
oxygen in nitrous oxide. A second purpose of this study
was to evaluate the hemodynamic responses arising
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TasLE 1. Patient Characteristics, Data are Mean = SEM (n = 10 in Each Group)
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Group A Group B Group C Group D (Propofol,

(Propofol) (Propafol, Fentanyl) (Propofol, Intubation) Fentanyl, Intubation)
Age (years) 59.1 £3.0 575 +28 53.5 x£1.9 60.8 +2.9
Height (cm) 172.1 2.9 1756 *1.7 171.9 +2.4 168.60 + 2.1
Weight (kg) 73.8 +4.0 758 £3.7 70.2 +2.4 64.7 +4.1
BSA (m? 1.86 * 0.06 191 +0.04 1.82 +0.04 1.78 £ 0.05

from tracheal intubation during propofol/nitrous
oxide and propofol/fentanyl/nitrous oxide anesthesia.

MATERIALS AND METHODS

Forty ASA P.S. I-1I patients scheduled for major ab-
dominal or vascular surgery were studied. The study
was approved by the Ethical Committee and informed
consent was obtained from all patients. Patients did not
qualify for this study if they had a history of allergy,
were obese (>120% of ideal body weight), or had symp-
toms or signs of hepatic, renal, hematologic, or meta-
bolic disease. All patients were premedicated with 1 mg
lormetazepam (benzodiazepine) p.o. 2 h before anesthe-
sia. On arrival in the operating room, an electrocardio-
graph was attached and a modified V5 lead contin-
uously displayed. Cannulae were inserted into a periph-
eral vein and a radial artery after local anesthesia. A
continuous intravenous infusion of lactated Ringer’s
solution was maintained at a rate of 10 ml/kg per hour
for the study period. A balloon-tipped flow-directed
thermodilution catheter was inserted into the pulmo-
nary artery via the internal jugular vein. All pressures
were recorded using pressure-transducers (Gould
P23ID, Gould Inc., Oxnard, CA) and continuously dis-
played on a four-channel chart recorder. Cardiac out-
put (Cardiac output computer 9510, American Ed-
wards Laboratories, Irvine, CA) was measured by the
thermodilution technique using iced glucose solution.
For each determination of cardiac output two measure-
ments were obtained and averaged. The following base-
line data were collected 20 min after insertion of all
catheters: heart rate (HR); systolic (SAP), diastolic
(DAP), and mean (MAP) arterial pressure; pulmonary
artery systolic (PAS), diastolic (PAD), and mean (PAP)
arterial pressure; pulmonary capillary wedge pressure
(PCWP); central venous pressure (CVP); cardiac output
(CO);. arterial pH (pHa), Po, (pao,), and pco, (Pacos)-
Systemic vascular resistance (SVR), pulmonary vascular
resistance (PVR), and stroke volume (SV) were calcu-
lated using standard formulae.”

The patients were randomly assigned to four study
groups. In group A, propofol (approximately 2.5
mg/kg) was injected intravenously over 60 s. With dis-
appearance of the eyelash reflex, the patients were
manually ventilated with 30% oxygen in nitrous oxide

via a tight-fitting face mask, carefully avoiding raised
airway pressures. At 1, 3, 5, 8, and 10 min after the start
of propofol injection, the same hemodynamic variables
were again measured (arterial blood gases were mea-
sured 5 and 10 min later). In group B, the same se-
quence was used except that the dose of propofol was
immediately preceded by intravenous injection of 3
ug/kg fentanyl. Patients in groups C and D were
treated the same as in groups A and B, respectively; but,
in addition, had their tracheas intubated: 100 pg/kg
vecuronium were given intravenously after manual
ventilation had been established. Four minutes after the
start of propofol injection, direct laryngoscopy and
placement of a naso-gastric and oro-tracheal tube were
performed with 45 s, in all cases by the same person.
The time points for data collection in groups C and D
were the same as in groups A and B.

Data presented are mean = SEM. For statistical com-
parisons of means within a group, the Friedman-test was
used. For statistical comparisons of means between
group A and B, and group C and D, the Mann-Whit-
ney-Wilcoxon test was used. Statistically significant dif-
ferences were accepted at P < 0.05.%

RESULTS

The demographic data of the patients are listed in
table 1. There were no significant differences between
groups with regard to age, weight, height, and body
surface area (BSA). Table 2 summarizes the type of
surgery, preexisting cardiovascular diseases, and
chronic medication. There were no significant differ-
ences between groups. The doses of propofol required
to abolish lid reflex in groups A, B, C, and D were 2.4
+0.1, 24 = 0.2, 2.3 + 0.1, and 2.3 = 0.1 mg/kg,
respectively (NS).

The hemodynamic changes following induction of
anesthesia are listed in tables 3 and 4. There were no
statistically significant differences in baseline values
among the four groups. Blood gas data are summarized
in table 5. There were no statistically significant differ-
ences between groups at the three time-points with re-
gard to pag, and paco,.

Induction of Anesthesia Without Endotracheal Intubation
(Groups A and B) (table 3). In both groups, SV decreased
immediately following injection of the drugs and re-
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Group A
(n=10)

Group B
(n=10)

Group C
(n=10)

Group D
(n=10)

Cardiovascular disease
Ischemic heart disease*
Systemic hypertension}

Chronic medication
Antihypertensives
Antiarrhythmics
Diuretics
Beta-adrenergic-blocking agents

Type of surgery
A) Vascular
Aorta bifemoral bypass graft
Femoro popliteal bypass graft

N

— RO N =

OO = 0 W

N o

B) Abdominal
Gastrectomy
Whipple

Miscellaneous

oONN

—

— O— PO

—

O —— — v

RO o

* As evidenced by preoperative 12-lead ECG.

t Systolic blood pressure = 160 mmHg and /or diastolic blood pressure = 95 mmHg

mained at this level for the rest of the observation pe-
riod. This decrease in SV was of the order of 15-20
ml/beat. There was no change of HR in group A. The
combination of propofol and fentanyl, however, in-
duced a significant decrease in HR beginning 3 min

after injection of the drugs and lasting for the rest of the
observation period. In both groups, SAP, MAP, DAP,
and CO fell immediately following injection (P = 0.05).
These decreases in arterial pressures and CO were sta-
tistically significant 3 min after start of the propofol

TABLE 3. Hemodynamic Data (Mean + SEM) (n = 10 in Each Group) during Induction of Anesthesia in Group A (Propofol 2.4 £ 0.1 mg/kg)
and Group B (Fentanyl 3 pg/kg, Propofol 2.4 + 0.2 mg/kg)

Awake 1 3 5 8 10

Group A

HR (beats * min™") 87 (6) 89 (4) 87 (6) 85 (5) 83 (5) 81 (H)
SAP (mmHg) 166 (9) 150 (10) 124 (7)* 124 (7)* 112 (7)* 115 (7)*
DAP (mmHg) 70 (4) 65 (4) 60 (5)* 60 (5)* 57 (B)* 56 (5)*
MAP (mmHg) 102 (5) 91  (6) 81 (5)* 81 (6)* 75 (B)* 78 (6)*
PAS (nmHg) 27.5 (2.7) 23.6 (2.9) 23.2 (2.3) 25.1 (2.5) 24.3 (2.3) 26.0 (2.6)
PAD (mmHg) 5.8(1.2) 6.6 (1.5) 8.1(1.2) 7.8 (1.0) 8.1(0.8) 6.1(0.9)
PAP (nmHg) 14.9 (1.5) 15.1 (1.7) 14.9 (1.5) 14.7 (1.5) 14.7 (1.4) 15.5 (1.4)
CVP (mmHg) 2.3 (0.6) 2.9(0.7) 5.1 (1.4) 5.8 (1.3)* 4.9(1.2) 5.6 (1.0)*
PCWP (mmHg) 3.1 (0.5) 4.5 (0.9) 4.0 (0.8) 4.5 (0.8) 3.9(0.8) 3.5 (0.6)
CO (I'min™Y) 7.5(0.7) 6.1 (0.5) 6.2 (0.5) 5.8 (0.5)* 5.6 (0.4)* 6.2 (0.7)
SV (ml - beat™) 88.1 (8.0) 69.1(6.1) 73.1 (7.0) 68.8 (5.2)* 68.7 (5.5)* 78.4 (8.5)
SVR (dyn *sec+ min™%) 1135 (106) 1240 (129) 1063 (134) 1121 (139) 1070 (131) 1015 " (121)
PVR (dyn ‘sec* min™?) 137 (24) 151 (32) 148 (20) 146 (16) 162 (16) 173  (26)
Group B

HR (beats - min™?) 80 (3) 79 (3) 68 (1)*f 65 (I)*t 63  (2)*t 62 ()t
SAP (mmHg) 160 (5) 135 (8) 98 (6)*t 87 (6)*f 84 (6)*} 84 (6)*t
DAP (mmHg) 71 (3) 62 (4) 48 (3)* 43 (2*f 42 (3)*t 43 - )t
MAP (mmHg) 102 (5) 85 (6) 63 (4%} 58 (4*t 56  (4)*} 57 (4)*t
PAS (mmHpg) 23.8(2.1) 21.8(1.7) 21.7 (1.5) 21.5(1.9) 23.1(1.9) 23.9 (2.2)
PAD (mmHg) 6.4 (1.1) 8.6 (1.1) 7.6 (1.0) 8.4 (1.0) 8.1(1.2) 8.2(1.1)
PAP (mmHg) 14.1 (1.6) 14.7 (1.4) 14.1 (1.3) 14.1 (1.2) 14.5 (1.3) 14.6 (1.4)
CVP (mmHg) 2.9 (0.5) 4.2 (0.5) 5.1 (0.7)* 4.2 (0.8) 5.4 (0.8)* 6.2 (0.9)*t
PCWP (mmHg) 3.6 (0.7) 5.6 (1.1) 5.3 (0.88) 6.2 (0.8)* 6.3 (1.0)* 6.2 (0.9)*
CO (I min™?) 7.9 (0.7) 6.3 (0.6) 5.4 (0.5)* 5.4 (0.5)* 5.1 (0.5)* 5.1 (0.5)*
SV (ml - beat™) 99.4 (7.6) 79.7 (7.4)* 79.4 (7.5)* 81.9 (7.8)* 81.9 (8.3)% 83.8 (8.9)*
SVR (dyn +sec » min™5) 1078 (107) 1058 (150) 918 (74) 833 (54)* 819 (59)* 825 (b6)*
PVR (dynsec+min™%) 109 (12) 128 (15) 142 (18) 127 (15) 133 (12) 140 (16)

Comparison to awake values within the group *P < 0.05.

Comparison between the groups P < 0.05.
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TABLE 4, Hemodynamic Data (Mean + SEM) (n = 10 in Each Group) during Induction of Anesthesia in Group C (Propofol 2.3 0.1 mg/kg,
Vecuronium 100 ug/kg) and Group D (Propofol 2.3 + 0.1 mg/kg, Fentanyl 3 ug/kg, Vecuronium 100 pug/kg).
Endotracheal Intubation was Performed at the 4th minute

Awake 1 3 5 8 10
Group C
HR (beats min™!) 83 ) 84 (4) 78 (4) 90 - (5) 83 (3) 80 (4)
SAP (mmHg) 157 (6) 142 (8) 110 (7)* 173 (9)* 136 (6) 136 (7)
DAP (mmHg) 67 (2) 59 (4) 55 (3)* 84 (4)* 63 (3) 66 (4)
MAP (mmHg) 98 (4) 85 (5) 75 (5)* 115 (5)* 91 (4) 92 (5)
PAS (mmHg) 22.1(1.9) 19.5 (1.5) 18.2(1.2) 24.7 (1.8) 22,5 (1.8) 23.1(1.9)
PAD (mmHg) 6.2 (1.1) 6.6 (0.8) 5.8 (0.7) 9.3 (1.3)* 7.7 (1.2) 7.3 (0.7)
PAP (mmHg) 12,0 (1.2) 11.9 (0.8) 10.8(0.7) 15.4 (1.2)* 13.3 (1.2) 13.8 (0.9)
CPV (mmHg) 2.1 (0.6) 3.5(0.8) 4.3 (1.0)* 4.1 (0.9)* 3.8 (0.9)* 3.8 (0.9)*
PCWP (mmHg) 3.9 (0.6) 3.7(0.7) 3.8 (0.6) 5.3 (0.9) 4.0 (0.9) 4.7 (0.7)
CO (I*min™') 7.0 (0.4) 5.8 (0.5) 6.2 (0.5) 6.5 (0.5) 7.1(0.6) 6.2 (0.4)
SV (ml-beat™) 84.7 (4.5) 70.5 (5.9) 75.1(7.0) 72.9 (4.7) 86.7 (6.5) 78.1(4.4)
SVR (dyn sec - min™?) 1123 (63) 1180 (113) 957 (95) 1422 (97) 1031 (83) 1180 (98)
PVR (dynsec* min™?) 94 (12) 116 (14) 92 (7) 128 (10)* 110 (10) 122 (13)
Group D
HR (beats* min™") 83 (5) 83 (4) 72 (6)* 90 (6) 76 (6) 74 (7)
SAP (mmHg) 149 (10) 126 (7)* 92 (7> 142 (11)f 118 (11)* 107 (10)*t
DAP (mmHg) 66 (4) 57 (3) 45 (4 72 (5) 58 (5) 53 (65)%F
MAP (mmHg) 95 (5) 76 (4)* 61 (5)* 97 (7) 80 (7)* 71 (T
PAS (mmHg) 21.8(1.4) 20.1(1.6) 17.8(1.3) 24.7 (2.5) 22.5 (1.6) 20.9(1.3)
PAD (mmHg) 4.0 (0.3) 5.8 (1.3) 5.2 (0.5) 8.9 (1.8)* 6.0 (1.3)* 5.7 (1.1)*
PAP (mmHg) 10.8 (0.9) 11.4(1.2) 10.4 (1.0) 16.1 (1.9)* 12,6 (1.2) 12.2(1.2)
CVP (mmHg) 2.4 (0.5) 4.1(0.8) 3.4(0.8) 5.5 (0.8)* 5.2 (0.6)* 4.9 (0.9)*
PCWP (mmHg) 2,0 (0.4) 3.1(0.8) 3.2(0.8) 4.5 (L.1) 3.4 (0.8) 3.2(0.7)
CO(l-min™") 6.6 (0.5) 4.6 (0.2)*F 4.8 (0.4)* 6.2 (0.5) 4.7 (0.3)* 5.1 (0.4)*
SV (ml:beat™) 80.2 (5.1) 56.9 (3.0)* 68.1 (5.5)* 71.3 (7.1)* 64.2 (4.6)*t 71.2(6.0)*
SVR (dyn sec +min~%) 1172 (101) 1260 (60) 1026 (129) 1277 - (158) 1327 (151) 1083 (109)
PVR (dyn'sec:min™) 111 (1) 148 (16) 127 (14) 168 (30)* 169 (16)* 151 (18)

Comparison to awake values within the group *P < 0.05.

injection and thereafter; they were more pronounced in
group B than in group A (P < 0.05). PAP did not
change significantly in either group. SVR did not
change in group A, but decreased in group B (P
< 0.05). CVP and PCWP increased in both groups.
This trend was more pronounced in group B, in which
significant increases of CVP and PCWP were observed,;
whereas, in group A, this trend was only significant
for CVP.

Induction of Anesthesia Followed by Endotracheal Intuba-
tion (Groups C and D)(table 4). Up to the time of laryngos-
copy, the hemodynamic changes in group C are similar

Comparison between the groups 1P < 0.05,

to group A, and those of group D similar to group B: SV
decreased; HR remained unchanged with propofol
alone, while the combination with fentanyl induced a
significant decrease in HR; SAP, MAP, DAP, and CO
decreased (these changes were more pronounced with
the combination of propofol and fentanyl); PAP re-
mained unchanged; and CVP and PCWP increased
somewhat, though not significantly.

Immediately following laryngoscopy (time-point 5
min), HR was increased in both groups, but not signifi-
cantly above baseline values. SAP, MAP, and DAP re-
turned to baseline values in group D, while they were

TABLE 5. Arterial Blood Gases and pH Before and Following Induction of Anaesthesia. Data are Mean = SEM (n = 10 in Each Group)

Minutes after Induction
Awake 5 10
pH Po, Poo, rH Po, Feo, pH Poy Peoy
GroupA | 7.4(0.01) | 83(6) | 38(1) | 7.38(0.01) 162 (11) | 40(2) | 7.36(0.02) 153(11) | 41()
Group B 7.4(0.01) 78 (3) 37 (1) 7.38 (0.01) 140 (13) 38 (2) 7.4 (0.01) 138(11) | 37()
Group C 7.4 (0.01) 83 (5) 38 (3) 7.38 (0.01) 130 (14) 39 (2) 7.39 (0.02) 131(13) | 38(3)
GroupD | 7.4(034) | 773) | 37¢4) | 7.37(02) 135(13) | 37(3) | 7.37(0.04) 141 (9) 37 (3)
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significantly higher than at baseline in group C. In both
groups, PAP was significantly higher than at baseline,
immediately following endotracheal intubation. For
CVP and PCWP, no major effects of endotracheal intu-
bation were observed, with the exception of a slight
increase in CVP above baseline values in group D (P
=< 0.05). Stroke volume was unaffected and remained
reduced in both groups. Cardiac output returned to-
wards baseline values in both groups, still being reduced
by approximately 0.5 1/min. Three and five minutes
following laryngoscopy (time-points 8 min and 10 min),
the hemodynamic pattern of group C was unchanged
from the baseline pattern, except that CVP remained at
its slightly elevated level (P < 0.05). In group D, how-
ever, SAP, MAP, DAP, and CO decreased below base-
line values again (P < 0.05). These decreases in arterial
pressures and CO were also significant when compared
to group Cat time-point 10 min and 8 min, respectively.
SV remained decreased in this group (P < 0.05). PAP
returned towards baseline values, while CVP and
PCWP remained at their slightly elevated levels.

DiISCUSSION

We investigated the effect of the combination of pro-
pofol and N3O in this study, because NyO is often ad-
ministered as a supplementary anesthetic immediately
following induction with intravenous agents. To
achieve even better analgesia, the additional use of
opiates may be necessary. The effect of this combina-
tion (propofol/NoO/fentanyl), therefore, was also
studied.

Baseline arterial pressures, heart rate, and cardiac
output indicate that, despite premedication with 1 mg
lormetazepam p.o. 2 h before arrival in the induction
area, at least some of the patients were anxious prior to
induction of anesthesia. Thus, the observed changes of
hemodynamic parameters following induction of anes-
thesia may, in part, be interpreted as a “‘normalization.”
However, changes in blood pressure, cardiac output,
and stroke volume were more pronounced than those
accompanying deep sleep in normal volunteers.® Pre-
vious studies on the effects of anesthesia induction with
the aqueous emulsion of propofol have reported con-
flicting data. These can, to some extent, be attributed to
different protocols. In patients breathing air, Fahmy et
al. found a decrease in MAP due to a decrease in SVR,
while CO did not change.* In contrast, in patients
breathing 66% nitrous oxide in oxygen while receiving
a constant intravenous infusion of 54 or 108 pg/kg/
min propofol, Prys-Roberts ¢ al.,'® as well as Coates et
al.,'! reported a decrease in MAP that could be at-
tributed to a decrease in SV and CO. Similarly, in the
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present study, we observed a significant decrease in
MAP that was predominantly due to a reduced SV and
CO, while SVR showed only minor changes. Thus, the
difference in the hemodynamic patterns of propofol/
N,O and propofol/oxygen or air, are likely the result of
the cardiovascular actions of nitrous oxide in combina-
tion with propofol.

Eisele demonstrated that N,O produces a 15-20%
reduction in cardiac output as a result of both a de-
crease in HR and contractility, and a 20% increase in
SVR.'? Animal studies suggest that a rise in SVR is due
to an increased activity of the sympathetic nervous sys-
tem.'> Apart from the effects of nitrous oxide, a nega-
tive inotropic action of propofol must be considered. In
a canine model, it has been shown recently that propo-
fol exhibits negative inotropic effects. A bolus injection
of 2.5 mg/kg propofol caused a significant decrease of
myocardial mesh tension,'* whereas no decrease was
observed after injection of 0.3 mg/kg etomidate.§ Fi-
nally, the dose-response relationship of cardiovascular
depression has to be considered. Previous reports
claiming cardiovascular stability of the cremophor for-
mulation were based on smaller induction doses'®-!7
than the induction dose required with the aqueous
emulsion of propofol,'® which is generally accepted to
be 2.5 mg/kg.*!**! Briggs et al. mentioned that the
cardiovascular depression of the cremophor formula-
tion was dose related, being more pronounced above 2
mg/kg.'?

The present study confirms the absence of an in-
crease in heart rate with propofol.!#1%18-21 The change
in HR in relation to the fall in arterial pressure caused
by intravenous agents is variable.?* With falling blood
pressure, a reflex increase in HR would be expected.

Prys-Roberts has reported that propofol resets the
baroreflexes to allow slower heart rates at lower arterial
pressures.f

The additional administration of fentanyl (group B
and D) results in a further significant decrease in arte-
rial pressure and cardiac output. A significant decrease
in HR also occurred. Small decreases in HR and, possi-

§ Brissel T, Vigfusson G, Lunkenheimer P, Theissen ], Lawin P,
Influence of diprivan and etomidate on cardiodynamic parameters in
the dog (abstract). VII European Congress of Anaesthesiology Ab-
stracts 11, Beitriige zur Aniisthesiologie und Intensivinedizin Band 17.
Edited by Bergman H, Kramer H, Steinbereithner K. Wien-Miin-
chen-Bern, Wilhelm Maudrich Verlag, 1986, p 142

{ Prys-Roberts C. Haemodynamic effects of “Diprivan’ infusion
anaesthesia: Comparison with other intravenous and volatile anaes-
thetics (abstract). VII European Congress of Anaesthesiology Ab-
stracts 111, Beitréige zur Anisthesiologie und Intensivmedizin Band 18.
Edited by Bergman H, Kramer H, Steinbereithner K. Wien-Miin-
chen-Bern, Wilhelm Maudrich Verlag, 1986, p 296
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bly, blood pressure do occur after fentanyl,?*#* espe-
cially in patients who have not received atropine.?® In
addition, a negative inotropic action of propofol might
be expected to be enhanced by supplementary fentanyl,
in a manner similar to the additive negative inotropic
effect of a combination of diazepam and fentanyl.?® Our
data are consistent with observations made following
the cremophor formulation of propofol, where the
greatest decreases in blood pressure occurred when the
drug was given to patients who concurrently received
opiates.?”’

A modest hypertensive reaction immediately follow-
ing tracheal intubation occurred when propofol alone
was used with nitrous oxide (group C), and this was
attenuated with the combination of propofol and 3
pg/kg fentanyl (group D). This finding is consistent
with previous investigations of anesthetics combined
with fentanyl to blunt circulatory responses to tracheal
intubation.? However, the combination of fentanyl and
propofol produces an important hemodynamic depres-
sion before, and 3 and 5 min after, tracheal intubation.

The othér hemodynamic parameters measured in
this study (PAP, PCWP, CVP, SVR) show. only minor
and clinically insignificant changes. The increases in
CVP and PCWP can, in part, be attributed to increased
intrathoracic pressures. PAP increased transiently fol-
lowing intubation. Therefore, propofol, whether ad-
ministered alone or in combination with 3 ug/kg fen-
tanyl, did not completely suppress the hypertensive re-
sponse of the pulmonary vasculature following
endotracheal intubation. Of clinical importance is the
observation that the combination of propofol and fen-
tanyl—even in the presence of nitrous oxide, which in-
creases SVR—results in a reduction of SVR. Thus, the
pronounced reduction in blood pressure with propofol
and fentanyl must be a result of: 1) a decrease in CO
due to decreased HR and SV, and 2) vasodilation.

No direct comparison between propofol and other
intravenous induction agents has been made in this
study. Previous studies, comparing anesthesia induction
with 2.5 mg propofol and 4 and 5 mg/kg thiopental,
have reported a more pronounced cardiovascular de-
pression with propofol.>#

In conclusion, propofol in its new oil-in-water emul-
sion, with 70% nitrous oxide, is a cardiovascular de-
pressant in patients without significant cardiovascular
disease. Anesthesia induction with 2.5 mg/kg propofol,
in combination with 70% nitrous oxide, causes a fall in
blood pressure, cardiac output, and stroke volume, sug-
gesting a negative inotropic action. The cardiovascular
depressant effect of propofol-nitrous oxide is increased
when 3 ug/kg fentanyl is added. Care should be taken
in patients with cardiovascular diseases, as the cardio-

Anesthesiology
V 68, No 1, Jan 1988

vascular depression may be far less predictable and, po-
tentially, more serious.
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