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Ketamine for Obstetric Delivery

S. GALLOON, M.B.,, CuB. (Care Towx), F.F.AR.C.S. (Exg), F.R.C.P.(C)*

Ketamine has been suggested as a suitable
general anesthetic for cesarean sections'
and vaginal deliveries®* However, little
emphasis was put on the effects of ketamine
on the fetus. Some Apgar scores were ac-
ceptable, others were not, and detailed
analysis of these reports seemed to point to
the fact that the Apgar scores were related to
the total dose of ketamine.

Kubli and Ruttgers® showed that oxytocic
drugs during labor could significantly depress
the fetus. A previous study? of the effects of
ketamine on the pregnant uterus in the
second trimester showed that it has oxytocic
effects on the uterus. However, only one dose
2.2 mykg) of ketamine was used in this study.
This investigation was designed to repeat
the measurements of uterine tone with
various doses of ketamine.

METHODS

Uterine pressure was measured in patients
having abdominal hysterotomies for termina-
tion of pregnancy. Only A.S.A. Class [ patients
were included, and informed consent was
obtained from each patient. A standard pre-
medication of Pantopon (Roche), 20 mg/70
ke, and scopolamine, 0.4 mg, im, was ad-
ministered approximately one and a half hours
before operation. Anesthesia was induced
with thiopental and succinylcholine, iv. The
trachea was then intubated and anesthesia
provided by a circle system with a flow of 31
oxygen and 6 1 nitrous oxide. d-Tubocurarine
in a dose of 24 mg/70 kg was given, and the
patient ventilated with a mechanical ventila-
tor. Anesthesia was maintained with inter-
mittent doses of thiopental, meperidine, and
d-tubocurarine as needed.

The operation proceeded until the peri-
toneal cavity was opened and the uterus
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exposed. A trochar was introduced into the
amniotic cavity and a rubber catheter (inside
dizmeter 1.8 mm) was threaded through the
trochar into the cavity. The end of the catheter
was connected to a Statham pressure trans-
ducer (P23V) and the whole system was filled
with heparinized sodium  chloride.” The
transducer was connected to a Grass amplifier
and recorder calibrated in mm Hg. Recordings
of baseline uterine activity were taken for 20
minutes: then, ketamine was injected iv
in four separate doses of 0.275, 0.55, 1.1, and
2.2 mg/ke, starting at the lowest dose. After
each injection, recordings were taken for at
least 15 minutes, or until uterine tone re-
tumed to preinjection levels. Then the next
injection was administered. The catheter was
then withdrawn, and the operation con-
tinued. During the recording period the
abdomen was covered with a sterile towel
and left undisturbed.

RESULTS

Five patients were given different suc-
cessive doses of ketamine. Figare 1 shows
the responses of one patient to these four
doses. The lower doses increased the indi-
vidual uterine contractions only, while the
higher doses increased the basal tone as well.
Figure 2 shows the average increases in
uterine tone in the five patients with each
dose; this figure shows that all four doses
increased basal tone. Doses smaller than 1.1
mgkg produced only small increases (less
than 10 per cent), while 2.2 mg/kg produced
a4 mean increase of almost 40 per cent. In all
five patients maximal effects on uterine tone
were reached within 2 to 4 minutes after the
injection.

Discussiox

Chodoff and Stella® were the first to report
the use of ketamine for vaginal delivery; they
used a total average dose of 0.15 mg/lb over
60 seconds, followed by intravenous infusion
of much lower doses. This is a low total dose,
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FIG. 1. Responses of uterine tone to ¢

and their I-minute Apgar scores in 40 infants
averaged 9.1. Akamatsu et al.? used a total
dose of 100 mg in 80 patients, and the 1-
minute Apgar scores averaged 8.0 (no score
was less than 7). Peltz and Sinclair® used 1
mgkg ketamine for cesarcan section. The
1-minute Apgar scores averged 9.0 for their
elective cases.

In 49 deliveries, Galbert and Gardner®
used various doses, ranging from less than 1.4
mg/kg to not more than 2 mg/kg before de-
livery, with an average 1-minute Apgar score
of 7.6. However, eight babies had Apgar
scores of 6 or less, and two required resuscita-
tion; there is no indication whether these pa-
tients received the higher doses. Little
et al.® used what must be considered high
doses. In five deliveries the induction dose
was 2.2 mg/kg, followed by iv infusion of 0.11
mg/kg/min. One-minute Apgar scores were 8,
4, 4, 2 and 2, and all infants required inter-
mittent positive-pressure ventilation. Even
with a lower induction dose of 1.5 mg/kg
followed by 0.08 mg/kg/min, 1-minute Apgar

lative doses of ketamine.

scores averaged only 6, with four of the
scores 6 or less; three of the nine infants in
this group required oxygen. The authors con-
cluded that this dose of 1.5 mgkyg is rea-
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sonable, but it still seemed too high to the
discussants.®

The measurements recorded in the study re-
ported here were obtained from women in the
second trimester of pregnancy, and the results
suggest that there is a dose-related effect of
ketamine on the basal uterine tone. Four
of the five patients in this study had increases
of basal uterine tone of 18, 23, 28, and 71 per
cent with 2.2 mg/kg ketamine, and three of the
five had increases of 15, 18, and 18 per cent
with 1.1 mgkg. In the previous study,® nine
of 12 patients had increases of basal uterine
tone of 50 per cent or more after one dose of
2.2 mgkg, iv. If one can extrapolate these
results to full-term patients in labor,* higher
doses of ketamine might endanger the fetus.
The clinical reports of its use for delivery
support this assumption. When the total dose
has been less than 1 mg/kg (approximately),
the Apgar scores at 1 minute have been ac-
ceptable; when the total dose has been larger
than 1 mg/kg some of the Apgar scores have
been unacceptable. These reports, and this
study, show that ketamine is less than an ideal
anesthetic for delivery of a full-term preg-
nancy, and certainly, when it is used, the
study reported here suggests that the total
dose before delivery should not be more than
0.55 mg/kg.

The author thanks Dr. R. A. Gordon, Chairman,
Department of Anaesthesia of the University of
Toronto, for his constant support and encourage-

ment, the staff gynecologists of the Toronto General
Hospital, who waited patiently while the measure-
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ments were being made, and P. S. Young. R.N,, for
technical help.

REFERENCES

—

Meer FM, Downing JW, Coleman AJ: An intra-
venous method of anaesthesia for caesarean
section. Part II. Ketamine. Br ] Amaesth 45:
191-196, 1973
3. Peltz B, Sinclair DM: Induction agents for
caesarean section. A comparison of thio-
pentone and ketamine. Anaesthesia 28:37-
42, 1973

. Chodoff R, Stella JG: Use of CI-381, a phency-
clidine derivative for obstetric anesthesia.
Anesth Analg (Cleve) 45:527-330, 1966

. Moore J, MeNabb TG, Dundee JW: Preliminary
report of ketamine in obstetrics. Br ] Anaesth
43:779-782, 1971

Little B, Chang T, Chucot L, et al: Study of
ketamine as an obstetric anesthetic agent.
Am ] Obstet Gynecol 113:247-260, 1972

. Galbert MW, Gardner AE: Ketamine for
obstetrical anesthesia. Anesth Analg (Cleve)
52:926-930, 1973

Akamatsu TJ, Bonica ]J, Rehmet R, et al:
Experiences with the use of ketamine for
parturition. I. Primary anesthetic for

caginal delivery. Anesth Analg (Cleve) 53:
284-287, 1974
. Kubli F, Ruttgers H: Physiology and Pathol-
ogy in the Perinatal Period. Edited by RH
Gever, JH Ruys. New York, Springer-Verlag,
1971, pp 57-75
9. Galloon S: Ketamine and the pregnant uterus.
Can Anaesth Soc J 20:141-145, 1973
10. Braaksma JT, Janssens ], Eskers TKAB: Ac
curate pressure recording in human uterus.
Eur J Physiol 314:142, 1970

11. Caldeyro-Bracia R, Poseiro JJ: Oxytocin and

contractibility of the pregnant human uterus.

Ann NY Acad Sci 75:813-830, 1958-59

tl

[~

N

9]

(=

=~

o

20z ludy 01 uo 3senb Aq ypd| 1L000-000909.6 L-Z¥S0000/ZE L962/22S/9/¥/iPpd-a1on1e/AB0|0ISUISaUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



