EFFECT OF CYCLOPROPANE AND VARIOUS OXYTOCICS ON
CARDIAC RHYTHM IN THE PARTURIENT WOMAN

Kunio Icmyvanacr, M.D., Luciex E. Morgis,

Postertonr pituitary preparations used as oxy-
tocids at  parturition have been reported to
cause deleterious cardiovascular effects,’* some
of which have resalted in death.* ~ Since many
of these accidents have occurred wheén anes-
theties “were - being used, ‘it “was hypothesized
that the adverse effects might be due to-an in-
compatibility -between the ~oxvtocic ~and the
anesthetic drug:* & 7~ Cyclopropane has been
especially suspect.t 59 " In an effort to deter-
mine whether such-incompatibility “exists Par-
sloe, Moris and Orth 1° studied the effects of
virious pituitary fractions combined with sev-
eral “anesthetic “agents in laboratory _animals.
They observed - that general -anesthesia “de-
creased the ‘incidence of “deleterious cardiac
effects caused by pituitrin”indogs.  They
postulated that since cardiac dysfunction from
pituitrin “was more marked: in unanesthetized
or lightly “anesthetized -animals; especially in
the presence “of “myocardial “hypoxia, that
changes in cardiovascular status would be most
likely seen “during recovery from an anesthetic,
when (a) pituitrin has béen administered just
shortly before; (b} obstruction (retching) is
most” likely, and {¢) some toxic agent (anes-
thetic) -is still “presentin the  myocardium.”
Their study showed the absence of potentiation
or incompatibility between pituitrin and cyclo-
proparne, and “emphasized the advantages of
pitoein since no - serious deleterious effects on
blood ‘pressure and cardiac rthythm were ob:-
served following its use.

In order to test the clinical applicability of
these _ observations and - conclusions, Morris,
Thornton and Harris 11 studied the electrocar-
diographic -changes following use of pituitrin,
pitocin “and ~ergonovine  during “cyclopropane
anesthesia in pregnant women at parturition.
Fewer ventricular arrhythmias’ were seen” fol:
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lowing ‘pitocin or ergonovine than-after pitui-
trin.~ On “the basis of these findings plus the
preceding laboratory -study it wis “suggested
that pituitrin be avoided in clinical practice in
favor of the less toxic pitocin.

Two case-réports have “appeared -in which
death occurred subsecuient to the administra-
tionof “pitocin” for induction_ of Tabor.1% 15
One of these followed an’ examination of a
patient with placenta previa who had ot fully
recovered " from " evelopropane - anesthésia,3
Since deaths ‘have oceurred under similar ‘¢ir-
cumstances during  recovery from  dnesthesia
and witheut the concomitant use of pitocin, it
may be questioned whether a cause and effect
relationship existed. - Howéver, the authors
who reported the case '3 believed "that “death
was most likely due to-a coronary -constrictor
effect of vasopressin contaminating the pitocin
in a patient whosé coronary arteries were found
at autopsy to have excessive atheromata.

A new chemically pure oxytocie, Syntocinion,
has been synthesized and introduced “into ob-
stetric practice.'® 1% © Syntodiiion possesses sim-
ilur pharmacological effects to those of  pito-
¢in e I order to-investigate the safety of
Syntocinon with anesthetics, Feldman, For:
gaard and Morris 22 conducted a study in dogs
anesthetized with cyclopropane, trichlorethyl-
ene; or barbiturates. - They conchided that cy-
clopropane could be safely used with Synto-
c¢inon, sinice i their study only slight changes
in blood pressure and occasional sinas brady-
cardia were found.

-

In"order to further investigate and compare
the effects of Syntocinon -and pitocin on ¢ar-
diac-rhythm- during ¢yelopropane anesthesia,
this clinical study was undertaken.

MEeTHOD
The study was - conducted in a manner sim-
ilar ‘to that ‘used by . Mortis, - Thornton and
Harris **-except in the mode of -administration
of drugs. - Their patients received drugs intra-
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muscularly, where ag in this study drugs weré
given intravenoiusly.

Observations were made during anesthesia
and delivery of 72 obstetrical patients: Fifty-
seven of these réceived -either 10 units of Syn-
tocivion “alone -or .10 units of ~Syntocinon - fol-
lowed at a later time by 0.2 mg. of Ergotrate
(ergonoving “maleate); 157 patients received
either 10 units of pitocin wlone or 10 units of
pitocin followed Jater by 0.2 mg.of Ergotrate,
Syntocinon “or pitocin was given -immediately
after delivery of the placenta allowing approxi-
mately 30 seconds for-injection.” In about one-
half of all cases Ergotrate was administéered 15
to 30 minutes” subseqiiently  beeausé of “the
obstetrician’s preference.

In every linstance “electrocardiograms were
taken before and during the -administration of
oxytocies and for-at least 10 mimites after-
wards.In the majority “of patients standard
leads were obtained before anesthesia and sin-
gle” lead “at one -minuteé intervils throughout
the procedure “and recovery: period “nitil the
patient responded to questioning.” Thé direct
writing stylus of the Sanborn Visocardiétte was
continuously” observed ind, besides “recording
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at one-minute iitervals as mentioned, tracings
were taken continmously for the first two min:
utes following the administration of -oxytocics
as well ay whenever there was suspicion “an
abnormality was présent.

Cyclopropane wis given by members of the
Anesthesia Department. . Patierits were unse-
lected -and represented “about -25° per cent ol
the deliveries daring the period of study.” The
obstetrical routine was not altered.” For the
purpose of the stady more patients than ustal
received eyclopropane,

Because the incidence “of arrhythmias is be-
lieved to “inerease” during  deep -evelopropane
anesthesia;* anesthesia was maintained in the
first - plane of "the -third stage as judged by
clinical “signs. - Efforts were mide to -avoid
hypoventilation or respiratory obstriction since
ait inereased -incidence “of _arrhyvthmias during
cvelopropanc Lanesthesia in - the presence  of
hypercarbia and/or - Kypoxia has  been re-
peatedly reported.=s 25

Four of the patients studied were delivered
by Césarean-section. - Forceps were used in 23
instances.

There were two sets of twins,” In
two patients pre-eclampsia was suspected.  Tni

TABLE 1

FLECTROCARDIOGRAPHIC TRREGULARITIES -OBSERVED AFTER -ADMINISTRATION OF SYNTOCISON OR

PreociNn DurinG CyonoPROPANE ANI

THESTA FOR- P ARTURITION

Total
Number-| Absence Wander
Pt h.r"’,f_% SAT [ RAB | SABL RATSE | M 0 VR ATV AVBE PYE VT Ot
i $ach i larities maker
CGroup
Belore drigs 57 15 23 9 2 } 12 2 1 4 4
Syntoeinon 24 8 5 i} : 5 1 3 {
Syntocinon and
Ergotrate 33 6 1510 1 7 2 1 i
Before drigs 15 9 4 1 1 I
Pitoein il 3 5 3 1 1 2 I 1*
Pitocinand
Ergotrate 4 2 i 1 1 1

SAT-=Sinoatrial tachyeardia,defined asa rate of 100 or more per minute.
SADB-=Sinoatrial bradycardia, defined as a‘rate of 60 orless per minute;

SABE=Sinoatrial block,
SAExS=Sinoatrial extrasystole.
AVR==Atrioventricular nodal rhythm.
AVERS-=Atrioventricular-extrasystole:
AVBE-—Atrioventricular block.
PV-—Premature ventricular contraction,
VI==Ventricular tachyeardia.

* Marked alternation of the amplitude of the QRS ¢omplexes and T waves.
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TABLE 2

EreetrocarpioGraruie Inreovrarimies Tasvnarmen Arrer Excnubping ALu Cases
- Warcn Respiratory  OsstrRUCTION -Was NoTED

Total
Number'| Absence Wander-
3+ of SR I . AT iTite . pe e ) 5 i ; -
l’m(ivnm Trregi- SAT1SAD | SABI ) BAExXS Pace AVRIAVExS FAVBL | PVC VT | Others
in Kach |- larities maker
Ciroup
Before drugs 47 13 2010 1 6 8 1 1 4 1
Syntoeinon 19 8 4.2 2 4 2 1
Synoteinon and
Ergotrate 28 6 153 9 i 5 2
Before drugs 14 8 47101 1 1
Pitocin 10 3 408 1 1 2 1
Pitoein and
Ergotrate 4 201 1 i 1
{

SAT-=Sinoatrial tachyeardia, defined as a rate of 100 or more per minute.
SAB-Sinoatrial bradycardia, defined as-a rate of 60 or less-per minute.

SABl—Sinoatrial block:
SAExS=Sinoatrial extrasystole.
AVR=-Atrioventricular-nodal rhythm.
AVExS-=Atrioventricular extrasystole:
AV Bl-—Atrioventrieular block.
PVC—Premature-ventricular contraétion.
Vi=~Ventricular tachyeardia.

no patients was there evidence of pre-existing
heart disease. - Tn two patients labor had been
induced with Syntocinon drip of one unit per
100 ml. coricentration.

ResvrLrs

The frequency with which-each of ‘the ob-
served - cardiac irregularities “occurred is” pre-
sented in-table 1. These data were submitted
to statistical ‘analysis by the Chi square method.
No significant difference -was - observed -ini the
incidence ~of  ventricular - irregularities  after
intravenous Syntocinon compared with: pitocin,
nor was there any difference -in the incidence
of -irrégularities after oxytocics compared with
the period ~preceding - their administration.
Neither was - there “a. significant “incredse in
irregularities observed as -compared with pre-
vious “studies during cyclopropane “anesthesia
in” which’ no ‘oxytocics were administered. . 28

Tni order to exchide as nearly as possible the
effect -of “hypercarbia  and  hypoxia all -cases
exhibiting respiratory obstruction or hypoventi-
lation were excluded from consideration.. . The
irregularities noted “in thé rémaining cases are
presented “in-table 1L In thésé latter cases
there” was nosignificant ‘difference -in the oc-

currence -of “either supravéntricular -or ventric-
ular - irregularities -~ between - Syntocinon “and
pitocin groups.

DiscussioNn

While evidence of respiratory obstruction or
hypoventilation “is frequently accompanied by
cardiac irre‘gu]urities, it seems of interest to
comment that in four of seven . cases i this
study inwhich _arrhythmias ~of _ventricular
origin -occurréd obvious obstruction” was pres-
ent. Of "the three other -cases one exhibited
ventrictilar premature contraction prior to ans
esthesia,.~ Unrecognized hypercarbia and hy-
poxia may have existed in the other two cases.

Pituitrin . and . pitressin - have “been - eon-
demned ! "because of the possibility -of hyper-
rarbia and hypoxia due to frequent episodes of
retching ~and -vorniting -~ after -itsadministra-
tion 2938 with consequent disturbance of res-
piration, - whereas - pitécin ~does _not produce
similar “respiratory “obstruction “or deleterious
cardiovascular effects 1 31" No . patient” in
éither the Svntocinon ‘or pitocin_ group in this
study ‘retched “or vomited i the 10 minute
period after the administration of the drugs.

The main advantage of Syntocinon as com-
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pared with pituitrin “appears to be its lack of
vasopressor . principle, 3292 “and - thus the “ab-
sence  of “the cotonary -constrictor - effect - re-
ported . with” pituitrin 3 “and T pitressin, 87
Little has been reported of the cardiovascular
effects ~of Syntocinon “in - the human ~ being.
Maves and Shearman '® nioted, in three of four
sases studied following intravenous injection of
25 -units “of -Synitocinon, a transient fattening
of "the T waves in the electrocardiogram . ré-
turningto normal - within - three minutes.
Woodbury et al 1 -observed -in-three of four
subjects that the injection of 3-units of pitocin
caused a transient flittening of the T waves
returning to normal “within two or three min-
utes.

In" the "present study 47 -per ¢ent of the
Syntocinon “groupand 33" per “cent ‘of-the
pitocin_group showed a -transiént flattening of
the- T -waves lasting ‘an average-of less. than
onie -minute.” All ‘patiénts \in this seéries, how-
ever, received 10 units of Syntocinon or pitocin
which was “gréater than the doses used by
Maves-and Shearman 6r by Woodbury et al.

It appears from previous studies-that pitu-
itary “extracts containing 4 vasopressor fraction
in"addition to the oxvtocic fraction should be
scrupulously avoided “in clinical obstetrie prae-
tice, —Since -pitocin s a biologie preparation
separated  from” pituitary  extract it is recog-
nized that-it may also contaii’ somée vasopres-
s This . may -explain the few reports of
untoward results “associated with the “use of
pitocin. However, in the electrocardiographic
studies reported. here no significant deletérious
effects were observed that could be attributed
to-either pitocin or -Syntoeinon,

SUMMARY

The effects of the intravenous administration
of -the oxytocies; Syntoecinon -arid ~pitocin, on
cardiac rhythm during éyclopropane anesthesia
have beeninvestigiated electrocardiographically
in- 72 obstetrical patients ‘at delivery. - Under
the _conditions -of -the investigation  there was
no difference in the incidence of “cardiac ir-
regularities between the Syntocinon and pitocin
groups. - Both drugs were "used safely with
evelopropane without  thé “sequela of serious
cardiac {rregularitics.

Syntocinon used -in “this study was supplied by
Sandoz Pharmaceuticals:
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