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Rheumat ic hear t disease, particularly mitral 
stenosis, is the principal type of hea r t disease 
d u r i n g p regnancy , 1 ' 2 and the leading, indirect 
cause of materna l mortali ty in the Uni ted 
States.3 

D u r i n g pregnancy blood volume a n d cardiac 
o u t p u t a re increased 30% to 50% and oxygen 
consumpt ion is increased 20%. These changes 
make pat ients with mitral stenosis m o r e vulner-
able to acute hea r t fa i lure a n d emergency h e a r t 
surgery is o f t en indicated. 

Mitral commissuro tomy was first p e r f o r m e d 
on the p r e g n a n t pat ient in 1952,1 and in 1958 
Leyse et al4 r epor t ed the first use of cardiopul-
monary bypass d u r i n g p regnancy . In 1967, Har -
t h o r n e et al3 r epor t ed the first insert ion of a 
S ta r r -Edwards prosthesis d u r i n g p regnancy . 
T h e y reviewed a series of 394 pat ients who had 
hea r t surgery d u r i n g pregnancy ; materna l mor -
tality was 1.8% and fetal mortali ty was 9%. T h e 
ma te rna l mortali ty of p r e g n a n t pat ients f r o m 
the same age g r o u p who were managed medi-
cally d u r i n g their pregnancies was 4.2% to 
18.7% and fetal mortali ty as h igh as 50%.3 Cur -
rently, it is believed that surgical mortality and 
morbidi ty following open mitral commissur-
otomy are not increased d u r i n g pregnancy. 5 
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Surgical experience in hear t surgery 
du r ing pregnancy was frequent ly re-
viewed; however, the anesthesia liter-
a ture lacked such in format ion . 

Case report 
A 31-year-old white woman in the 22nd 

week of gestation was admitted to the 
Cleveland Clinic for acute hemoptysis. 
She had had a heart murmur since age 3 
and in the past 3 years dyspnea on mild 
exertion and occasional tachycardia de-
veloped. She denied having any ankle 
edema or paroxysmal nocturnal dyspnea. 
The night prior to admission she sud-
denly coughed up red blood and was 
treated at a local hospital with morphine 
and furosemide. She had two additional 
episodes of hemoptysis. 

On admission blood pressure was 100/ 
70 mm Hg; pulse rate, 75 beats per min-
ute and regular. Chest examination re-
vealed scattered rales at both lung bases, 
and diastolic thrill at the apex. An open-
ing snap was heard followed by a systolic 
accentuation. Uterine enlargement was 
compatible with the gestational age, and 
the remainder of the physical examina-
tion was normal. Severe, decompensating 
mitral stenosis was diagnosed with the aid 
of echocardiography and immediate 
open mitral commissurotomy was recom-
mended. 

As premedication the patient received 
15 mg Pantopon and 15 mg promazine. 
On arrival in the induction room, the 
electrocardiogram and arterial mean 
pressure were continuously monitored. 
After preoxygenation with 100% oxygen, 
anesthesia was induced with 200 mg thio-
pental sodium and 7 mg pancuronium 
bromide. The patient was intubated and 
mechanically ventilated. Anesthesia was 
maintained with nitrous oxide and oxy-
gen in a 50:50 ratio to which was added 
0.3% to 0.5% methoxyflurane. Before 
bypass the patient received the usual dose 
of heparin. During bypass the flow of the 
pump was adjusted to maintain mean 
blood pressure of 70 to 80 mm Hg, and 
no vasopressors were used. Upon termi-
nation of bypass which lasted 29 minutes 

the blood volume was adjusted by corre-
lating the blood pressure, central venous 
pressure, and pulse rate. The residual 
effect of heparin was reversed by prota-
mine sulfate (15 mg protamine for each 
1000 USP units). During the entire proce-
dure 750 ml fresh Rh negative blood and 
1650 ml lactated Ringer solution were 
used. Arterial blood gases were analyzed 
every half hour, and the parameters of 
ventilation were adjusted to maintain a 
Pa02 of 150 mm Hg and a PaC02 of 30 to 
35 mm Hg. At the end of surgery the fetal 
heart rate was 125 beats per minute and 
regular. 

Postoperatively the patient was venti-
lated mechanically for 24 hours. She was 
sedated with Pantopon 5 to 10 mg intra-
venously every 3 hours, and arterial 
blood gases were kept at the previously 
mentioned levels. Fetal heart sounds 
were monitored every half hour; there 
was no significant change in the rate and 
there was no vaginal bleeding or abnor-
mal uterine contractions. On the first 
postoperative day the patient was extu-
bated and received 5 liters oxygen per 
minute by nasal catheter. Her recovery 
was uneventful and she was discharged 
from the hospital 10 days after surgery. 
Subsequently, the patient delivered a full-
term child without any signs of deformity 
or congenital abnormality. 

Discussion 

When anesthesia is administered 
du r ing pregnancy every e f for t must 
be made to ensure continuation of 
pregnancy, the safety of the mother , 
and no injury to the fetus. Proper 
prepara t ion of the patient as time 
permits and selection of appropr ia te 
anesthetic agents and techniques are 
mandatory to prevent miscarriage or 
affect fetal organogenesis . 

Acute, uncontrollable hear t fail-
u re , mainly in the second or third 
tr imester is usually the indication for 
emergency hear t surgery.6 Neither 
the mother nor the fe tus are ex-
pected to be in an ideal condition. 
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Pu lmonary congest ion, e d e m a , and 
both materna l and fetal hypoxia are 
expected. However , the use of digi-
talis, diuretics, or aminophyl l ine 
have no h a r m f u l effects on the fe tus , 
and these d r u g s can be used p reope r -
a t ive^ to control hear t fa i lure . 

Preoxygenat ion and the rapid in-
duct ion of anesthetic agents avoid hy-
poxia d u r i n g in tubat ion . Arterial 
blood gases a re analyzed f requent ly 
d u r i n g surgery and postoperatively 
to t reat any possible hypoxia or pul-
monary changes which can be dele-
ter ious for bo th the m o t h e r and fe-
tus. We strongly r e c o m m e n d me-
chanical ventilation for 18 to 24 hours 
following open hea r t surgery to avoid 
postoperat ive hypoxia . 7 However , in 
this par t icular situation an a d d e d ad-
vantage of mechanical ventilation is 
that it will allow general sedation of 
the m o t h e r and he lp p reven t any un -
desirable u te r ine contract ions at this 
s tage. 

Both hypotens ion and the use of 
vasopressors have deleter ious effects 
on the placental circulation and can 
lead to p r e m a t u r e separat ion of the 
placenta . We p r e f e r the muscle relax-
ant p a n c u r o n i u m b romide because it 
is f r ee f r o m hypotensive effects . 
Blood volume should be p roper ly ad-
jus ted following ca rd iopu lmonary 
bypass to p revent e i ther pu lmonary 
congestion or hypotens ion . 

Most anesthetic and analgesic 
agents used cross the placenta to the 
fe tus . T h e e f fec t and fa te of the 
d r u g s in the fe tus d i f fe r f r o m that in 
the m o t h e r because (a) fetal enzyme 
systems are still imma tu re , (b) fetal 
s e rum proteins and p H d i f f e r f r o m 
that in the mothe r , 8 and (c) the pla-
centa is a site fo r b io t ransformat ion 
of certain drugs . 9 Only fully investi-
gated anesthetic a n d analgesic agents 
f r ee f r o m any effects on o rganogene-

sis must be used in these patients. 
Unlike anesthesia fo r delivery, the re 
is no concern about the effect of an-
esthetic agents on the fetal respira-
t ion, since the fetus is still receiving 
oxygen f r o m the m o t h e r , and oxy-
genat ion in the m o t h e r is well main-
tained by mechanical ventilation. 

Curren t ly , nonpulsat i le flow is 
used d u r i n g ca rd iopu lmonary by-
pass. T h e pe r fus ing pressure d u r i n g 
bypass was mainta ined a r o u n d 70 
m m H g . Such pe r fus ion pressure is 
usually adequa te for the adul t and 
should be adequa te for the fe tus , 
since the fe tus is accustomed to a rel-
atively hypoxic state in the uterus1 0 

a n d arterial oxygenat ion d u r i n g by-
pass is h igher than that in the mo the r 
(200 to 250 m m Hg) . T h e r e f o r e , the 
oxygen available to the fe tus should 
be adequa te . However , it is impor-
tant to use flows f r o m card iopulmo-
nary bypass h igher than usual to 
compensa te for the increased o u t p u t 
needed to maintain the placental cir-
culat ion. H ighe r flows are also indi-
cated to maintain the arterial pres-
sure without resor t ing to the use of 
vasopressors. With the use of the new 
blood filters d u r i n g bypass, the risks 
of emboli reach ing the placental cir-
culation are almost e l iminated. Al-
t h o u g h we maintain opt imal condi-
tions for the survival of the fetus d u r -
ing surgery and bypass, it may be 
advisable to moni tor the fetal hea r t 
ra te d u r i n g surgery . Koh et al11 re-
cently described a simple u l t rasound 
moni to r ing system which provides 
both audible and visual display of the 
fetal hear t rate d u r i n g surgery. 

Summary 

Anesthesia can be adminis tered 
and surgery safely p e r f o r m e d fo r 
hea r t surgery d u r i n g pregnancy , 
provided that the factors which may 
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lead to miscarriage, such as hypoxia , 
hypotens ion , p H changes , vasopres-
sors, and u te r ine excitability a re 
avoided, and the possibility of fetal 
mal fo rmat ion is avoided by us ing 
only d rugs f r ee f r o m any effect on 
organogenesis . 
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