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A B S T R AC T

Heart disease can affect anyone at any time, and pregnant
women are not exceptions. Some type of cardiac pathologic dis-
ease can be seen in 1% to 2% of all pregnant women. Because
of the high fetal mortality rate and the high relative rate of
maternal mortality in surgery, medical management is the first
line of treatment. Nevertheless, when medical treatment fails,
cardiac surgery may be necessary. Here we present such a case
of cardiac valvular disease complicated by pregnancy. Current
decision-making, treatment, and trends are reviewed.

C A S E  P R E S E N TAT I O N

A 32-year-old woman gravida III para II was complaining at
20 weeks gestation of shortness of breath and dyspnea on exer-
tion. She was seen for her prenatal evaluation and found to have
a grade 3 diastolic murmur. The patient was referred to a cardi-
ologist and underwent transthoracic echocardiography. The
echocardiogram revealed severe mitral stenosis with mild mitral
regurgitation and a valve gradient of 10 mm Hg. The tricuspid
valve also demonstrated severe stenosis with a valve gradient of
20 mm Hg and mild to moderate regurgitation with a peak
velocity of the tricuspid regurgitation jet of 4.4 m/sec. Pul-
monary artery pressures were also elevated with a mean of 42
mm Hg. The left and right atria were enlarged. The fetus was
also evaluated via ultrasound examination. Multiple longitudi-
nal and transverse sections revealed a singleton intrauterine
pregnancy with normal growth of the fetus in a breech position.

The patient was not in distress, and it was decided to wait
until the pregnancy was further along before attempting any
intervention and to continue maximum medical management.
The patient started to become more symptomatic at around
30 weeks’ gestation with increased shortness of breath and
dyspnea on exertion, and the decision was made to go ahead
with elective surgery.

In a coordinated approach with high-risk obstetrics/
gynecology, the patient was taken to the operating room,
placed under general anesthesia on cardiopulmonary bypass
with bicaval cannulation, and cooled to 32°C. The aorta was

cross-clamped, and potassium cardioplegia was infused into
the aortic root and then in a retrograde manner via the coro-
nary sinus. The right atrium was opened to evaluate the tri-
cuspid valve, and the left atrium was opened. The patient had
a typical rheumatic mitral valve with a very tight stenosis, as
well as some regurgitation and subvalvular disease. The ante-
rior leaflet and a portion of the posterior leaflet were excised.
A No. 29 Mosaic (porcine) valve (Medtronic, Minneapolis,
MN, USA) was sewn in place with 2-0 multifilament sutures
reinforced with Teflon (DuPont, Wilmington, DE, USA)
pledgets. The left atrium was closed with a running 3-0 Pro-
lene suture (Ethicon, Somerville, NJ, USA). The atrium was
left partially open for later deairing as the tricuspid valve was
explored. The patient had an organic tricuspid stenosis with a
1.5-cm fixed orifice, as well as tricuspid regurgitation with
rolled edges of the valve and some shortening of the subval-
var apparatus. A portion of the anterior leaflet was excised,
and a No. 29 Mosaic valve was then sewn in place with 2-0
monofilament sutures reinforced with Teflon pledgets. The
right atrium was closed with a running 3-0 Prolene suture
reinforced with strips of Teflon felt. Air was evacuated from
the heart, and the patient was rewarmed and weaned from
cardiopulmonary bypass.

The patient’s cardiac index preoperatively was 1.4 L/min
per m2; postoperatively, it was 2.6 L/min per m2. The chest
was then closed in the usual manner.

The fetus was monitored throughout the procedure. The
fetal heart rate remained at approximately 145 to 155 during
the procedure. The patient did have intermittent contractions,
but examination of the cervix revealed that the cervix remained
at 3-cm dilation, both preoperatively and postoperatively.

The patient was taken back to the intensive care unit in
satisfactory condition on multiple pressors. In the following
hours, the patient became hemodynamically unstable with a
mean arterial pressure of 40 mm Hg and a metabolic acidosis.
The fetal heart tones had also decelerated to the 70s.

The patient was taken emergently back to the operating
room for an emergency cesarean section. An infraumbilical
vertical skin incision was made, and a baby girl weighing 1230 g
was delivered atraumatically. The placenta was removed, and
the uterus was exteriorized and closed in the usual manner.

Following the delivery, the patient regained hemodynamic
stability, was transported back to the intensive care unit, and
was noted to be in stable condition. The baby was trans-
ported to the neonatal intensive care unit.

In the following days, the patient was weaned off inotropic
support and extubated. She continued to gain strength, and
on postoperative day 9 she was discharged to home.
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The baby girl was extubated on day of life 2 and remained
in the neonatal intensive care unit until day of life 25. The
baby girl was then discharged to home with the mother on
day of life 43 with a weight of 2280 g.

D I S C U S S I O N

The first reports of cardiac surgery during pregnancy were
published in 1952 and consisted of data involving 11 closed
mitral commissurotomies [Cooley 1952]. The first report of
cardiopulmonary bypass in a pregnant woman was in 1959 in
association with a pulmonary valve commissurotomy and
repair of an atrial septal defect [Dubourg 1959]. During the
last 4 decades, there have been many published reports on
cardiac surgery during pregnancy, and except for historical
reviews most of these have been case reports.

The incidence of maternal heart disease during pregnancy
has been estimated to be 1.5% [Szekely 1974]. Most of the
pregnant women with heart ailments seen at referral centers
are women with congenital heart disease. The next largest
group includes women with rheumatic heart disease [Siu
2001]. In Latin America and Third World countries,
rheumatic valve disease is the primary cause of 60% to 75%
of the heart disease in pregnant women [Messe 1973].

Cardiac surgery during pregnancy has played a limited but
defined role alongside the accepted medical management in
the overall care of the patient. Maternal mortality associated
with cardiac surgery varies from 1.5% to 4.2%, compared
with the fetal mortality rate of 9.5% to 33% [Bernal 1986].
The maternal mortality rate parallels that of the nonpregnant
woman undergoing cardiac surgery, but the mortality rate to
the fetus is high. There have been no prospective randomized
studies looking specifically at why the mortality rate of the
fetus is so high. The gestational age of the fetus is important
in the timing of surgery; congenital malformations have been
shown to occur more commonly when cardiopulmonary
bypass is performed during the first trimester [Lapiedra
1986]. There are now many reports of fetal survival to term
after operations performed in the second or third trimesters
[Bernal 1986], but the optimum timing of surgery relative to
fetal survival has not been shown.

In pregnancy, the most common valvular problem is seen
in patients with rheumatic heart disease, and the most com-
mon valve involved in the general population is the mitral
valve [Bernal 1986]. The hemodynamic changes encountered
in pregnancy are tolerated with mild to moderate mitral
stenosis. However, in cases with lesions that are moderate to
severe, complications due to pulmonary artery hypertension
(PAH) and volume overload can result in sudden and unex-
pected deterioration.

When confronted with moderate to severe mitral valve
disease, the surgeon should make intensive efforts to control
symptoms. However, when symptoms are not controlled with
maximal medical therapy, patients will require further inter-
vention. The next step for the surgeon confronted with this
situation is percutaneous balloon valvuloplasty (PBV). Multi-
ple reports have shown that during pregnancy PBV is both
safe and effective with a low rate of mortality for both mother

and fetus. One report demonstrated up to a 95% success rate
with the use of PBV of the mitral valve in pregnancy cases
[de Souza 2001].

The course of management is less obvious when the sur-
geon is faced with a pregnant patient with severe mitral valve
disease and severe PAH. The reported mortality rate in
patients with mitral stenosis and severe PAH undergoing
PBV, open commissurotomy, or surgical valve replacement is
as high as 5.6% [Alfonso 1993]. PBV is considered difficult to
perform in patients with severe PAH because of the patient’s
precarious hemodynamic status and the difficulty involved in
crossing a tighter mitral stenosis.

Open mitral commissurotomy also carries high risks in
patients with PAH secondary to cardiopulmonary bypass
[Engelman 1999]. Closed mitral commissurotomy has been
shown to be an effective procedure for patients with isolated
mitral stenosis associated with severe PAH with little or no
calcium on the leaflets, but this procedure currently is rarely
done [Sajja 2001].

When confronted with both severe mitral and tricuspid
valvular disease with significant PAH in the pregnant patient,
the surgeon’s persistence with nonsurgical treatment is not
justifiable. After all medical treatments have been exhausted,
surgery is the only option with severe multivalvular disease
combined with PAH. All measures should be taken to protect
mother as well as the fetus. Multiple reports have outlined
strategies to decrease fetal mortality and/or morbidity associ-
ated with maternal cardiac surgery [Kawkabani 1999].

C O N C LU S I O N

Cardiac surgery during pregnancy can be performed safely
on cardiopulmonary bypass. Maternal risks are related to the
specific procedure performed, and the risks to the fetus need
to be further evaluated. Therefore, cardiopulmonary bypass
should be reserved for patients with PAH combined with
severe valvular disease, when all of the medical modalities of
treatment have been exhausted.

R E F E R E N C E S

Alfonso F, Macaya C, Hernandez R, et al. 1993. Percutaneous mitral
valvoplasty with severe pulmonary hypertension. Am J Cardiol 72:325-30.

Bernal JM, Miralles PJ. 1986. Cardiac surgery with cardiopulmonary
bypass during pregnancy. Obstet Gynecol Surv 41:1-6.

Cooley DA, Chapman DW. 1952. Mitral commissurotomy during preg-
nancy. JAMA 150:1113-6.

de Souza JA, Martinez EE Jr, Ambrose JA, et al. 2001. Percutaeous
balloon mitral valvuloplasty in comparison with open mitral valve com-
missurotomy for mitral stenosis during pregnancy. J Am Coll Cardiol
37:900-3.

Dubourg G, Broustet H, Bricaud H, Fontan F, Tarieux M, Fontanille P.
1959. Correction complete d’une triade de fallot, en circulation extra
corporelle, chex une femme enciente. Arch Mal Coeur Vaiss 52:1389-93.

Engelman DT, Adams DH, Byrne JG, et al. 1999. Impact of body mass
on morbidity and mortality after cardiac surgery. J Thorac Cardiovasc
Surg 118:866-73.



E9© 2003 Forum Multimedia Publishing, LLC

Pregnancy and Valvular Heart Disease—DeLaRosa et al

Kawkabani N, Kawas N. 1999. Case 3—1999: severe fetal bradycardia in
a pregnant woman undergoing hypothermic cardiopulmonary bypass.
J Cardiothorac Vasc Anesth 13:346-9.

Lapiedra OJ, Bernal JM, Ninot S, Gonzalez I, Pastor E, Miralles PJ.
1986. Open heart surgery for mitral prosthetic thrombosis during preg-
nancy: fetal hydrocephalus. J Cardiovasc Surg (Torino) 27:217-20.

Messe JV. 1973. Heart disease in pregnancy. J Reprod Med 10:102-6.

Sajja LR, Mannam GC. 2001. Role of closed mitral commissurotomy in
mitral stenosis with severe pulmonary hypertension. J Heart Valve Dis
10:288-93.

Siu SC, Colman JM. 2001. Heart disease and pregnancy. Heart
85:710-5.

Szekely PP, Snaith L. 1974. Heart disease and pregnancy. London, UK:
Churchill Livingstone. p 20-1.


