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Introduction. Ketamine putatively causes in-

creases in pulmonary vascular resistance (PVR) in
adults. Clinical experience using ketamine for in-
duction of anesthesia in children with cyanotic heart
diseases contradicts this contention. Furthermore,
the studies documenting increased PYR in adults have
used nonintubated patients breathing spontaneously
despite the known effects of ketamine on airway
maintenance and respiration;! the éffect of ketamine
on PVR thus may be secondary to effects on ventila-
tion. We therefore studied the pulmonary and sys-
temic hemodynramic responses to ketamine in infants
following repair of their congenital heart diseases,
after institutional clinical research committee
approval.

Methods. We studied 14 infants (mean age 13 m,
weight 7.3 kg) one day after operation. They were
awake and ready for extubation after sedation had
been withheld for at Teast 4 hours. Baseline heart
rate, arterial blood gases (ABGs), systemic and
pulmonary arterial pressures, left and right atrial
pressures, and thermodilution cardiac outputs were
obtained with the infants quiet but responsive while
still intubated and breathing spontaneously (FiOp
0.3-0.4, IMV 4 breaths/min). Repeat measurements
were obtained 3-5 minutes and 13-15 minutes after
ketamine (2 mg/kg iv) and ABGs were repeated 5-7
minutes. A1l patients were extubated within an hour
after ketamine administration.

Results. A1l patients became unresponsive 2-3
minutes atter ketamine and generally were responsive
again by 10 minutes. Table 1 shows hemodynamic re-
sults for subgroups with normal (1.5) and elevated
(5.6) pulmonary vascular resistance index (PVRI).
ABGs did not change significantly after ketamine for
either group. No significant change in heart rate,
cardiac index (CI), or PVRI occurred with ketamine
in the whole group or in the subgroups. Only sys-
temic vascular resistance index (SVRI) changed
significantly, decreasing minimally, and only for the
whole group of infants.

Discussion. Recent studies in young animals
have shown decreases in PVRI with ketamine?:3® and
that sedation with benzodiazepines and droperidol
attenuates the acute responses to ketamine in both
young and old patients.*~% Unchanged pulmonary
arterial pressure after ketamine in children pre-
medicated with droperidol has been reported in one
anecdotal study, but PVR was not measured in this
report.’s

Infants in our study whose airways were main-
tained by endotracheal tubes and who were ventilated
at Teast minimally showed no increase in PVR after
ketamine regardless of their baseline PVR. While
this might be attributed partly to sedation, dro-
peridol was given in none, valium in less than half
6 hours before, and only morphine in most children
up to 4 hours before the study. Although mildly
sedated, our infants were responsive and ready for

extubation.

Although minimal increases in heart rate oc-
curred in our study, they were not significant, nor
did increases in mean arterial pressure occur. This
suggests that the increases in these parameters re-
ported in other studies also may be due in part to
the loss of airway, transient hypoventilation, and
hypoxia reported after ketamine.® Cardiac index was
well maintained in our study. A recent study of con-
genital heart patients also has found an unchanged
ejection fraction after ketamine; this same study
also suggests there was no change in pulmonary ar-
terial pressure with ketamine.?’

We conclude that pulmonary vascular resistance
is not changed by ketamine in infants with either
normal or elevated pulmonary vascular resistance as
long as airway and ventilation are maintained.
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Yable 1. Hemodynamic Findinas (2 SEM) with Normal & Elevated Pulmonary Vascular Resistance

A=normal PYR {ne7) Beelevated PVR {n=7)

13-15 minutes
after Ketamine

3-5 minutes

Variable Baseline after Ketamine
A 8 A 8 A B

113 118:8 11426 123:8 11325 12318 11328
HAP 75:3  72:6 7245 6916 74s4 6716

HPAP 13:1 2723 1312 293 13¢2 2724

4 3.65.4 3.4:.3 3.6¢.4 3.4:.4

SVRI (Wood Units) 1921 2021 1721 1821 19:2 1822

1.64.,4 5.5¢.9

3.8:.4 3.41,3

PYR] (Wood Unfts) 1.5¢.4 5.6¢1.2 1.5:.4 5.821.0

Ho statistically significant differences noted compared
to control for any variable in either group
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