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PATIENTS coming for surgical procedures should
be free of fear and apprehension with minimum
depression of their vital functions of respiration
and circulation. These goals have been ap-
proached in one of two ways. The first invokes
psychological preparation and entails an exten-
sive preoperative visit to answer the patient’s
questions and explain anticipated procedures.
This approach will hopefully lessen the patient’s
anxiety and allay his fears of the unknown. These
can be supplemented with the use of phar-
macologic agents for premedication. These drugs
may or may not exhibit their predicted action.
Occasionally the action of the medication pre-
scribed may prove of little benefit to the patient,
or often the effect may be more depressing to the
vital functions than is desired.

Agents administered by rectum have the ad-
vantage of involving the use of neither mask nor
needle. Most children under five or six years of
age do not object to the passage of a rectal tube.
Children between the ages of one and three years
may be considered the most excitable and best
suited for rectal premedication techniques.
Methohexitone has been reported to be a suitable
agent for rectal administration to children.!-?

Innovar® is a combination of droperidol, a po-
tent tranquillizer of the butyrophenone group,
plus the narcotic fentanyl, a derivative of
meperidine, in a 50:1 mixture. The term neu-
rolept analgesia has been applied to the use of
Innovar® because it produces a state of tranquil-
lization and intense analgesia with little hypnosis.
This drug combination has found its main use
during the anaesthetic period as part of a **bal-
anced’ general anaesthetic technique, or as an
adjunct during regional anaesthesia. Some inter-
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est has been aroused in its use for preoperative
medication for patients to be subjected to various
anaesthetic techniques.? Information regarding
the use of Innovar® for premedication in children
is limited.*

This study was undertaken to evaluate the ef-
fects of rectal methohexitone or intramuscular
Innovar® on cardiovascular haemodynamics in
paediatric patients, using echocardiographic
techniques. Ultrasound cardiography, or echo-
cardiography, is a new and useful tool for the
noninvasive evaluation of cardiac anatomy and
physiology.®% This technique relies upon the
physical properties of ultrasound, which is
acoustic energy propagated at frequencies in ex-
cess of one million cycles per second. Transduc-
ers are available that can pulse ultrasonic wavesa
minute fraction of the time (less than 1 per cent)
and act as a receiver the remainder of the time.
The ultrasonic energy pulsed through the body is
partly reflected as echoes at the interface be-
tween two adjacent biological tissues. These re-
turning echoes are sensed and transmitted into a
high-speed oscilloscope and organized with re-
spect to time to illustrate the movement of the
individual reflector interface.

The ability to calculate left ventricular volumes
and the ejection fraction during the cardiac cycle
permits the evaluation of left ventricular function
of the heart. The left ventricle approximates an
ellipsoidal configuration. Based on this fact, left
ventricular volumes at end-systole and end-
diastole can be estimated by measuring the major
and minor axes of the left ventricle directly from
the anteroposterior and lateral projections of the
left ventriculogram and then applying the formula
for calculation of volume of an ellipsoid.”® Until
recently these measurements were only obtain-
able from angiographic studies performed during
cardiac catheterization. It is now possible to es-
timate left ventricular volumes and ventricular
function parameters noninvasively using echo-
cardiographic left ventricular dimension mea-
surements. %14 These measurements have been
shown to have an excellent correlation with those
obtained by angiographic techniques.!s
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TABLE 1
PATIENT CHARACTERISTICS

Age (yrs) Wt (kg) Sex
Number of
patients Mean Range Mean Range Male Female
Group I 11 3.83 0.25-6 14.6 6.3-20 7 4
Group 1I 11 7.58 2.25-14 29.3 12.7-51.3 6 S

METHOD AND MATERIALS

Twenty-two children scheduled for elective
operations and who were rated ASA physical
status I were selected for the study. They were
divided into two groups. Group I was premedi-
cated rectally with a 10 per cent methohexitone
solution using 22 mg-kg (10 mg-ib). Group II
received Innovar?® intramuscularly 0.03 ml-kg
body weight (droperidol 75 p.g-kg, fentanyl 1.5
rg kg

The study was performed in the paediatric
preoperative holding area. The procedure was
explained to the parents and written consent was
obtained. Parents were allowed to be present
during the entire study. All patients were supine
during the examination.

The age range for Group I (methohexitone
group) was from three months to 6 years (mean
age = 3.83) (Table I). Seven were males and four
females. Group 11 (Innovar® group) ages ranged
from 2.25 years to 14 years (mean age 7.58). Six
were males and five females.

Blood pressure, pulse, respiration, and
echocardiogram were recorded on all patients
before and after the premedication was adminis-
tered.

Echocardiographic evaluation was done witha
Smith-Kline Ekoline 20 ultrasonoscope inter-
faced with a Honeywell fiberoptic strip chart re-
corder. A 2.25 MHz focused (5 cm) transducer
with an active crystal diameter of 0.5 inch was
employed. The children were studied in the
supine position with the transducer positioned
along the left sternal border of that intercostal
space from which a strong mitral valve echo was
visualized. This is usually the fourth interspace
but could be from the third to the fifth. The trans-
ducer was oriented perpendicular to the chest
wall with slight medial. but no other, angula-
tion.'* From this position the transducer was
slowly tilted in an inferior and lateral direction
until the echoes of the mitral valve were replaced
by those of the chordae tendinae. The echogram
was recorded at this level after minor adjustments

LEFT VENTRICLE

FIGURE 1 M-mode scan of the left ventricle (V)
showing the *‘standard area’" for measurement of LV
dimensions. RV = right ventricular cavity; IVS = in-
terventricular septum; LV = left ventricular cavity; CH
= chordae tendineae; DD = left ventricular short axis
dimension at end-diastole; SD = left ventricular short
axis dimension at end-systole; LVPW = left ventricular
posterior wall; CAR = external carotid artery pulse
tracing; ET = ejection time.

in transducer angulation and/or gain control to
provide optimal visualization of the endocardial
echoes from both the posterior left ventricular
wall and the left side of the interventricular sep-
tum.

The left ventricular end-diastolic dimension
(Dd) was measured as the vertical distance be-
tween the left septal echo and the left ventricular
endocardial echo at the onset of the QRS complex
of the electrocardiogram. The left ventricular
end-systolic dimension (Ds) was measured at the
point of maximal approximation of the interven-
tricular septum and the posterior left ventricular
wall (Figure 1). Using these echocardiographic
dimensions, the percent shortening of the
echocardiographic minor dimension of the left
ventricle (%AD) was calculated as:°

%AD (per cent change in dimension)
= (Dd-Ds) x 100/Dd

Statistical analysis was by Student’s t-test on
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TABLE II

SUMMARY OF HAEMODYNAMIC, RESPIRATORY AND ECHO-
CARDIOGRAPHIC DATA

31

Mean + S.E.
Group 1 Group IT
Methohexitone Innovar®
Dd
Before 3.1+0.4 3.2+0.5
After 2.7+0.5 3.0+0.5
Ds
Before 2.1+04 2.0+ 0.4
After 1.9+ 0.3 2.0+ 0.5
Z%AD
Before 37+ 6 40 + 11
After 34+9 39 + 13
Blood pressure
Systolic
Before 96 + 12 104 + 15
After 93 + 12 104 + 16
Diastolic
Before 60 + 65 + 12
After 59+ 13 58 + 8
Pulse
Before 100 + 22 92 + 21
After 111 + 14 88 + 20
Respiratory rate
Before 24+ 3 20+ 4
After 24 + 3 17+ 4

Dd, left ventricular end-diastolic dimension; Ds, left
ventricular end-systolic dimension; 9% AD, percent shortening
of minor axis of left ventricular dimension during systole.

paired values during the study for each car-
diovascular variable compared with control val-
ues.

RESULTS

Haemodynamic and echocardiographic data
for the two groups of patients are listed in Table
I1. Statistical analyses are given for the echocar-
diographic measurements, shortening fraction
calculation, blood pressure, heart rate and re-
spiratory rate.

No significant changes were noted in systolic
or diastolic blood pressure after the administra-
tion of rectal methohexitone or intramuscular In-
novar®. No statistically significant changes in
heart rate were detected in the two groups of
patients. Although the respiratory rate following
Innovar? was reduced. the difference was not
statistically significant.

The analysis of the echocardiographic data
presented in Table I shows no statistically
significant difference in the calculated shortening
fraction for the two groups of patients. This was

also reflected by no significant changes in the
end-diastolic or end-systolic dimensions ob-
served between the two groups. These findings
are consistent with the presence of adequate
myocardial contractility in the two groups of
children studied.

DiscUSSION

In this study, we evaluated the cardiovascular
haemodynamic effects of two methods of pre-
operative sedation used in paediatric anaes-
thesia. The effectiveness of these drugs as pre-
medicants has been reported previously.>™
However, in the previous studies the only car-
diovascular parameters reported were systolic
blood pressure and pulse rate.

The difficulties involved in measuring more
sophisticated haemodynamic parameters with
invasive techniques in unsedated paediatric pa-
tients are nearly insurmountable. Our use of
echocardiographic techniques allowed mea-
surement of changes in left ventricular perfor-
mance. This noninvasive measurement was well
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accepted by the children. It was not painful and
was done in the presence of a child’s parents.
This permitted stable and reproducible baseline
values. This technique gave us the opportunity to
measure cardiovascular effects of drugs in
paediatric patients without resorting to invasive
procedures.

Our results showed both methods of premedi-
cation in children to be free of significant car-
diovascular effects. No changes in left ventricu-
lar performance could be demonstrated.

Budd, Dornette, Wright? reported the effec-
tiveness of rectal methohexitone for basal nar-
cosis: however, no measurement of changes in
circulation was made. Our study demonstrates no
significant changes at the doses used, which were
22 mg-kg of methohexitone and 0.03 ml-kg of
Innovar®.

Mandelstam* used I[nnovar® for paediatric
premedication between three and 12 years of age

+and found it to be satisfactory, with minimal ef-

fects on systolic blood pressure and pulse.
Stephen!” studied droperidol as a premedicant
and could demonstrate no significant changes in
pulse rate or systolic and diastolic blood pres-
sure. Other workers investigating the cardiovas-
cular effects of Innovar® during operation found
no evidence of myocardial depression.!$!® Our
study substantiated the findings that Innovar®
(0.03 mi-kg) as premedication has no adverse
effects on left ventricular haemodynamics. Re-
spiratory rate changes were statistically in-
significant in patients who received either rectal
methohexitone or Innovar® intramuscularly.
Since no measurements of minute ventilation
were done, no comment can be made on the re-
spiratory effect of these drugs.

Theoretically the response to rectal adminis-
tration of methohexitone may be unpredictable
due to the variability of faecal pH and site of
absorption. Venous blood from the proximal rec-
tum flows to the liver through the portal system
while that from the lower rectum reaches the
general circulation through the inferior vena
cava.2® We had a very consistent effect with both
premedicant drugs.

SUMMARY

The cardiovascular effects of two premedica-
tion regimes used in paediatric anaesthesia were
studied. Eleven patients received rectal
methohexitone (22 mg-kg) and 11 patients re-
ceived intramuscular Innovar® (0.03 ml-kg). The
effect of these drugs on ventricular function was

evaluated by measuring the shortening of the left
ventricular minor dimension by echocardiog-
raphy. No significant changes in this dimension,
blood pressure, heart rate or respiratory rate
were demonstrated with either drug.

Both rectal methohexitone and intramuscular
Innovar®* were shown to have minimal car-
diovascular effects when used as preoperative
sedation in paediatric patients. Echocardiog-
raphy proved to be a valuable technique for the
noninvasive evaluation of drug effects on
myocardial contractility in children.

RESUME

Nous avons étudié les effets cardiovasculaires
de deux prémédications utilisées en pediatrie.
Onze enfants ont re¢u du méthohexital par voie
rectale (22 mg/kilo) et 11 autres ont regu par voie
intra-musculaire de 'Innovar®, a raison de
0.03 mi/kg. L’effet de ces médicaments sur la
fonction ventriculaire a été évalué par la mesure
du raccourcissement du diametre transverse du
ventricule gauche a I'échocardiographie.

On n’a observé aucun changement significatif
de ce diamétre, de la pression artérielle, des
fréquences cardiaques et respiratoires, a la suite
de I'administration de I'une ou de 'autre des
prémédications étudiées. Le méthohexital rectal
et I'lnnovar® intra-musculaire utilis€és comme
sédatifs pré-opératoires en pédiatrie ont des ef-
fets dépresseurs minimes sur le systeme car-
diovasculaire. L’échocardiographie s’est avérée
une technique non-invasive utile pour I'étude des
effets des médicaments sur la contractilité
myocardique chez 'enfant.
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