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Abstract

Objective: To determine the pregnancy outcome in women with cardiac disease who have undergone cardiac
surgery.

Design and Setting: Prospective study in a tertiary care hospital.

Population: One hundred and thirteen pregnant women who had cardiac surgery due to valvular disease (com-
misurotomy as well as valve replacement), or other cardiac defects. These women were followed up in 170 preg-
nancies between January 1990 and December 1999.

Results: Rheumatic heart disease (91%) affecting the mitral valve, was the commonest indication for cardiac
surgery (89%). Valve replacement with mechanical prostheses followed by anticoagulant therapy was carried out
in 45%.There was no maternal death. Maternal morbidity from complications included pulmonary oedema (16%),
cardiac arrythmias (4%), postpartum haemorrhage (3.5%). Other bleeding complications included epistaxis and
haematoma at episiotomy site (2%). Impaired functioning of prosthesis (4%), severe pregnancy induced hyper-
tension (2%) and thromboembolism (0.6%) were also observed. The abortion rate was 10.6%. There were 3 still-
births (2%), another 6.7% babies were born preterm and 28% were lighter than appropriate for the period of ges-
tation. There were no neonatal deaths. Coumarin derivatives were not associated with obvious foetal malforma-
tion.

Conclusion: With appropriate care, the outcome of pregnancy in women who have had cardiac surgery is
favourable, if their functional class is good (JPMA 53:407;2003).

Introduction surgery, more women are being seen by obstetricians during

Structural cardiac abnormalities predominate the pregnancies following cardiac surgery. As pregnancy in
spectrum of cardiac disease in the developed world.!-3 In these, high risk group of women has an enormous impact on
developing countries like Pakistan, rheumatic heart disease maternal and foetal outcome, a greater understanding of the
poses a challenge for cardiologists and cardiac surgeons.4-7 disease and its management during pregnancy is required to

With improvement in prognosis following corrective cardiac adopt better counseling and treatment strategies.



Patients and Methods

A prospective study of 128 pregnant women women
with a history of cardiac surgery was undertaken between
January 1990 and December 1999. Seven women were lost
to follow up, and were therefore excluded from the study.
Eight women who were pregnant but the outcome of preg-
nancy was not known till the end of the study period, were
also excluded, leaving a total of 113 women. Data was col-
lected about the women's age and parity, at the time of sur-
gery. The details of the nature of the cardiac lesion and sur-
gery were available in all cases and verification was also
obtained from the Cardiac Institute, when found necessary.
The details of previous pregnancies, if any and their out-
come were recorded. The number of pregnancies before and
after corrective surgery and any complications were notd.
The women were under the joint care of obstetricians and
cardiologists. The cardiac status was assessed functionally
in accordance with New York Heart Association.$
Additional investigations including electrocardiography and
echocardiography etc. were performed as and when indicat-
ed. An ultrasound examination at the initial visit for confir-
mation of pregnancy and its period of gestation, and anoth-
er one at 18 to 20 weeks gestation for exclusion of foetal
abnormality was done. All women with rtheumatic heart dis-
ease continued to receive intramuscular injection
Benzathene Penicillin G 1200 000 units every month
throughout pregnancy.4 Those on anticoagulants were
administered Injection Heparin 10,000 units subcutaneous-
ly twice a day, on confirmation of pregnancy, till 13 weeks
gestation when they were prescribed Warfarin tablets. The
coagulation profile was monitored by Prothrombin time
(PT) and activated partial Prothrombin time (APPT) on
alternate days, and the dose adjusted to keep the APTT two
and a half times normal. Oral anticoagulants were stopped
and Injection Heparin restarted at completion of 37 weeks,
or earlier if delivery was anticipated. Heparin was witheld
in labour and resumed 6 to 12 hours following delivery.
Warfarin was recommenced 48 hours postpartum and
Heparin was discontinued 12 hours following that. Other
medication like Digoxin, beta blockers or diuretics were
prescribed and the dose adjusted as advised by the cardiol-
ogists. Iron and folic acid supplements were prescribed for
all.

Miscarriage was defined as foetal loss before 20
completed weeks of gestation. Premature delivery was con-
sidered a delivery between 20 and 37 weeks of gestation.

If the cardiac status allowed it, these women were
given ambulatory care till 36 weeks of pregnancy. After this
they were given the option of hospitalization. In the absence
of an obstetric indication, spontaneous labour was awaited.
During labour, they were kept propped up and given oxygen

by face mask as needed. If oxytocic stimulation was
required, concentrated solutions were used to minimize
intravenous fluid load. Six hourly intravenous injection of
500 mg. Ampicillin/Cephradine alongwith 8 hourly injec-
tion of 80 mg. Gentamycin were given following amnioto-
my or spontabeous rupture of membranes.# Injection
Pentazocine 30mg alongwith Injection Promethazine 25
mg. was given intramuscular for analgesia, as required. The
second stage of labour was shortened by applying outlet for-
ceps or Ventouse after local perineal infiltration. If indicat-
ed, Pudendal block using 10-20 ml. Of 2% Lignocaine was
also carried out. The third stage of labour was managed
actively after intravenous administration of 10 units syn-
thetic oxytocin at the time of delivery of the anterior shoul-
der. The baby was received by a Paediatrician. Its weight,
Apgar score and detailed examination was recorded in the
notes. All babies were given intramuscular injection of vita-
min K, 1 mg. soon after delivery. Early breastfeeding and
rooming in were encouraged. The mother continued to
receive injectable antibiotics for 48 hours, which were then
replaced by a broad spectrum oral preperation, Cap.
Ampicillin/Cephradine 500 mg. 6 hourly for another five
days.

These women were advised to remain in hospital for
at least five days after a vaginal delivery and seven days
after a Caesarean Section. Barrier methods were advocated
for birth spacing. If tubal ligation was requested for, it was
performed by mini laparotomy under local anaesthesia at
least six days following delivery, and patients were allowed
home after another day.

General anaesthesia using Thipentone, Halothane or
Nitrous Oxide was administered when a surgical interven-
tion was required.

Results

One hundred and seventy pregnancies in 113 women
were reported, giving a mean pregnancy rate of 1.5 per
woman. Of them 18 ended in spontaneous abortion, giving
arate of 0.16 per woman. Pregnancies were analysed seper-
ately in each diagnostic group and compared between
groups. Valvular heart disease was the predominent lesion
in 103 of 113 women (91.15%), with mitral valve being
involved in 92 (89.32%). Table I shows the characteristics
of all the pregnant women in different diagnostic groups.

Table 2 shows the outcome of these 170 pregnancies
following cardiac surgery. A total of 150 (88.24%) went
beyond 20 weeks gestation and vaginal delivery was possi-
ble in 132(88%). Caesarean section was required in 18
deliveries (12%). These included two elective procedures,
one done because of two previous sections, and the other for
a previous section with an inadequate pelvis.

Table 3 shows that repeat emergency cardiac surgery



Age at surgery (yrs.)
<20

21-25

26-30

>30

Pregnancies before
Surgery (n=30)

Pregnancies after
Surgery (n=160)

Table 1. Profile of pregnant women with previous cardiac surgery (n=113).

Valvular disease (n=103) Repaired septal
defect
Mitral Aortic Pulmonary Atrial Ventricular
Valvotomy  Replacement Valvotomy Replacement Valvotomy Replacement

54 38 2 5% 1 3 1 4
8 6 - - - 1 - 1
28 7* 1 1* - 1 - 2
16 22 1 2 - 1 1 1
2 3 - 3 1 - - -
15 6 2 - 3 - - 1
73 51 7 7 3 7 3 9

*One woman had mitral as well as pulmonary valve replacement.

**Tetrology of fallot

Abortion (n=18)
Tubal pregnancy
(Laparotomy n=2)
Vag. Delivery (n=132)
SVD

Outlet forceps
Ventouse

Assisted breech
Caesarean section
(n=18)

Table 2. Pregnancy outcome and mode of delivery after cardiac surgery (n=170).

Valvular disease (n=103) Repaired septal
defect
Mitral Aortic Pulmonary Atrial Ventricular

Valvotomy Replacement Valvotomy Replacement Valvotomy Replacement

4 8 - 2 - 1 1 1
- 1 - - - - - 1
14 2 1 2 - - 1 1
47 30 2 2 1 4 - 1
6 1 - - - - - 2
1 2 - - 1 - -

7 1 - 1 - 1

Corrected
TOF**

Corrected

TOF

—_ = N A

Repaired
aortic
aneurysm

Repaired

aortic

aneurysm



Repeat surgery
in pregnancy
- Repeat valvotomy
- Repeat replacement
with C/Section
During peurperium
Epistaxis
Haematoma at
episiotomy site
Thromboembolism
(hemiplegia)
Abruptio placentae
Pulmonary oedema
Postpartum
haemorrhage
Pre-eclampsia

Arrythmias

Still birth (3)
Preterm delivery (10)
Small for dates (42)

Table 3. Maternal complications in pregnancy following cardiac surgery (n=170).

Valvular disease (n=103) Repaired septal

defect
Mitral Aortic Pulmonary Atrial Ventricular
Valvotomy  Replacement Valvotomy Replacement Valvotomy Replacement
1 - - - - - - -
- 1 - - - - - -
- 1 - - - - - -
- 2 - - - 1 - -
- 1 - - - 1 - -
1 - - - - - - -
1 1 - 1 - - - 1
16 1 1 - - - -
3 2 - - - 1 - -
- - 1 1* - 1 - -
3 2 - - 1 - - -

Table 4. Foetal outcome after 20 weeks in pregnancy following cardiac surgery.

Valvular disease Repaired septal
defect
Mitral Aortic Pulmonary Atrial Ventricular
Valvotomy Replacement Valvotomy Replacement Valvotomy Replacement
- - 1 - - - -
3 2 1 - 1 - 1 -
22 13 1 - 1 - 2 1

Corrected
TOF

Corrected
TOF

Repaired
aortic
aneurysm

1*
1*

Repaired
aortic
aneurysm



pregnancy. She went into spontaneous labour fol-
lowing this and delivered a live baby by outlet forceps. Her
condition improved on conservative measures and the
valvular function was not compromised on follow up. There
was no case of infective endocarditis or maternal death.

The foetal outcome is shown in Table 4. There were
three stillbirths (2%). These women were on Warfarin at the
time the intrauterine death was confirmed, in two of these
cases there was placental abruption but without evidence of
coagulopathy. There was no apparent congenital malforma-
tion in these stillborn babies. Autopsies were requested to
determine the exact cause of foetal demise, but were not
allowed by the family. There was no intrapartum foetal loss.
Ten infants delivered preterm (6.67%). In two of these
cases, delivery was undertaken in view of deteriorating
maternal condition due to severe pregnancy induced hyper-
tension. Forty two (28%) infants were lighter than appropri-
ate for the period of gestation. There was no obvious foetal
abnormality or intracranial haemorrhage. No death was
reported in the neonatal period.

Discussion

Despite improvements in cardiac surgery and subse-
quent prognosis, pregnancy in these women requires vigi-
lant care. The haemodynamic changes of pregnancy put
additional circulatory burden on the heart, which is maxi-
mum during labour and immediately following deliv-
ery.49.10

In Pakistan, most of the women in childbearing age
who have cardiac surgery, suffer from rheumatic heart dis-
ease, and therefore mitral valve commisurotomy or replace-
ment are the commonest procedures carried out in them.
The majority of women had surgery between 20 and 30
years of age, this indicates the severity of their symptoms
preoperatively. Still it is possible for valvular heart disease
to be undetected when the woman is pregnant.* Even then
these symptoms may be attributed to physiological changes
of pregnancy. This occurred in six previous pregnancies,
when the symptoms were thought to be related to pregnan-
cy by care givers. In these cases, the diagnosis had first been
made by cardiologists in early puerperium, when symptoms
had worsened instead of improving. The same is evident
when one looks at the number of pregnancies before and
after surgery. Marriage, child bearing and rearing are con-
sidered essential components of a woman's life in Pakistan.
Those with mitral valve disease that required valve replace-
ment, presumably had severer disease and symptoms. In
this group of women, there were only six pregnancies prior
to and 50 after surgery. In comparison there were 15 preg-
nancies preoperatively and 69 after surgery in women who
required mitral commisurotomy. In these women, perhaps
the symptoms were less of a deterrant and surgery was

deferred by patients and their families till after marriage and
childbearing.

The functional status of the woman in the prepreg-
nancy state is considered a better predictor of maternal and
foetal outcome as compared to the type of lesion requiring
surgery.% 1213 This was true for patients in this series also.
However it is worth noting that patients who had surgery for
correction of cogenital defects like isolated septal defects,
tetralogy of Fallot or cardiac manifestations of Marfan's
syndrome, had relatively few problems. This is in accor-
dance with similar finding from others.14

Valve replacement was performed using mechanical
prostheses which, as compared to bioprosthetic valves, have
a lower risk of deterioration in function due to additional
burden of pregnancy.!5.16 Pregnancy being a hypercoagula-
ble state, has an increased risk of thromboembolism and
thrombosis of prostheses, therefore anticoagulant therapy is
indicated in these women.!2:17 Administration of heparin in
the first trimester, oral coumarins thereafter till term, and
Heparin again till after delivery, has the advantage of mini-
mizing the teratogenic effects of Coumarins in period of
organogenesis, particularly between 6 to 12 weeks.18.19
Coumarins in the second trimester are advocated because of
the ease of their administration, avoiding non compliance.
Substitution with Heparin once again before labour is a pre-
caution against postpartum haemorrhage, and foetal or
neonatal complications like neurologic sequelae due to
intraventricular haemorrhage. Alternative regimes are food
for thought but their effectiveness and complications, apart
from limited clinical experience, make them less accept-
able.16,20-26

The abortion rate was 10.5%, which is comparable to
the general population.27-28 Vaginal delivery was possible in
88%. This corroborates that increasing rates of Caesarean
section do not imply better care, and should be reserved pri-
marily for obstetric indications . The cardiac patient who
can tolerate Caesarean section is likely to tolerate labour
and vaginal delivery just as well.29.30

If unavoidable, commisurotomy during pregnancy is
well accepted and has relatively few maternal and foetal
risks.31-33 Recently percutaneous mitral valve commisuroto-
my has been recommended as the procedure of choice in
pregnancy.3440 Some women perceive the risk to be over
with the end of pregnancy, or tend to neglect themselves
with the additional responsibility of looking after a newborn
baby. The patient who required a mitral valve replacement
of a thrombosed prosthesis on the 13th postnatal day, had
stopped anticoagulant therapy on being allowed home 7
days earlier. This underscores the significance of appropri-
ate counseling after delivery.

Anticoagulant therapy can also predispose to haem-



Anticoagulant therapy can also predispose to haem-
orrhage.12.13 Problems like haematoma at the episiotomy
site can be minimized by attention to suturing technique and
haemostasis, in addition to good control of coagulation sta-
tus.

Pulmonary oedema can be an extremely distressing
life threatening emergency. Of those who it occurred in,
almost all had mitral valve valvotomy. Except for the three
cases that required emergency repeat cardiac surgery, the
condition responded to conservative measures, diuretics,
digitalization and beta blockers. Beta blockers are effective
recommended agents for controlling tachycardia and pul-
monary oedema in pregnancy.4142 The risk of associated
foetal bradycardia and growth restriction is not significant
with minimal exposure in the latter half of pregnancy.3

Cardiac arrythmias were a cause of concern, due to
their increased association with thromboembolism and
death.#! Fortunately, the one patient who had thromboem-
bolism, responded favourably to conservative measures.
The prevalence of pre eclampsia in this series is not more
than others30:45.46, or the general population.

Twenty eight percent newborns in this series were
lighter than appropriate for the period of gestation. This
does not compare unfavourably with the incidence of low
birth weight in the general population of Pakistan or the
region.#7-49 Although abruptio placentae occurred in women
on Coumarins, but cannot be attributed solely to anticoagu-
lants because their haematological profiles were all well
controlled. All neonates had a detailed clinical assessment
including that for congenital anomalies. It is worth remem-
bering that absence of an apparent congenital abnormality
in the newborns does not completely exclude these. The
stillborn babies too, were apparently normal but the parents
didnot consent to autopsy. Echocardiography of the new-
borns was not carried out for congenital cardiac malforma-
tions. This is recommended especially when the mothers
have a congenital cardiac lesion.>0:5! Haematological com-
plications were not observed in any newborn.

Concerns remain about the outcome of pregnancy in
this high risk group of women.5253 There is however some
encouraging news. In conformity with similar findings
from other centers>#, it is observed that if the functional
class is favourable and the care administered during preg-
nancy and confinement is of the recommended standards,
these women can be reassured.
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