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Unrepaired cyanotic heart disease is considered a high-risk lesion owing to the consequent  increase in maternal and fetal complications. 
In the presence of pulmonary hypertension, maternal mortality approaching 50% has been reported, and pregnancy is therefore considered 
contraindicated. We present a case of a 32-year-old woman presenting at 34 weeks’ gestation in heart failure due to newly diagnosed 
cyanotic complex cardiac disease. The diagnosis of left atrial isomerism with a common atrium, single atrioventricular valve, and a 
restrictive ventricular septum defect was made. Cyanosis was due to mixing at atrial level, without features of Eisenmenger’s syndrome. 
Her intrapartum multidisciplinary management is described in detail. The patient was discharged home in a condition similar to her 
baseline, together with her healthy neonate. 
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Unrepaired cyanotic cardiac lesions are considered a high-risk 
(World Health Organization class 3) maternal condition, but 
pulmonary hypertension, irrespective of the cause, is a class 
4 disease, and pregnancy is considered contraindicated. The 
presence of pulmonary hypertension in pregnancy is associated 
with adverse outcomes for both the mother and the fetus, with 
a maternal mortality risk historically ranging between 30 and 
50%. Even with modern treatment, mortality is still very high, 
and ranges between 17 and 33%.[1] We report on the successful 
outcome of a pregnancy in a 32-year-old woman with newly 
diagnosed complex cyanotic heart disease, presenting with 
progressive shortness of breath at 34 weeks’ gestation. 

Case presentation
A 32-year-old pregnant woman was admitted to hospital because of 
severe shortness of breath, at 34 weeks’ gestation. She was referred 
to our unit from her local midwife obstetric unit after she presented 
with a 1-week history of a dry cough, swelling of the lower limbs 
and progressive shortness of breath associated with all activities 
(including lying down). The initial observations and blood gas 
are recorded in Tables 1 and 2. There was no history of fever. She 
had no previous medical diseases, and tested negative for HIV and 
syphilis. There was no surgical history of note. She reported normal 
effort tolerance (New York Heart Association Grade I) prior to 
her presentation. She was married, and had a healthy 8-year-old 
child. Remarkably, this son was born in 2008 at term, with what 
was described as an uncomplicated antenatal period and a normal 
vaginal delivery. Her further obstetric history included four first-
trimester losses without an identifiable cause. She booked early for 
antenatal care in the index pregnancy at her local clinic. 

On examination, she was cyanotic with an oxygen saturation of 
85%, with no improvement with use of a 40% fixed performance 

device oxygen mask. She had prominent clubbing in both her 
upper and lower extremities. Her jugular venous pressure waveform 
was raised, and marked peripheral oedema was present. She 
had prominent features of pulmonary hypertension, including a 
parasternal heave and a loud second heart sound (P2). Her apex beat 
was displaced laterally, and a 3/6 pansystolic murmur was audible 
over the left sternal border. Her abdominal examination confirmed 
a 34-week pregnancy of a well-grown baby, and she showed no signs 
of preterm labour. 

Her electrocardiogram revealed a sinus rhythm with an abnormal 
P-wave axis (–30°), dilated left atrium with a superior QRS axis and 
features of right ventricular hypertrophy (dominant R wave V1, 
RV strain pattern) (Fig. 1). An echocardiogram was performed, 
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Table 1. Maternal vital signs
Observations
Blood pressure 131/66 mmHg
Respiratory rate 28 breaths/minute 
Pulse rate 92 bpm
Temperature 36.7°C
Oxygen saturation 85% (on 40% facemask) 

Table 2. Initial blood gas
Blood gas (arterial) 
pH 7.42
paCO2 4.5 kPa
paO2 6.4 kPa
Lactate 1.1 mmol/L
Base excess -1.7 mmol/L
Bicarbonate 23.2 mmol/L
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and revealed the presence of left atrial isomerism (common atrium, 
interrupted inferior vena cava and bilateral left atrial appendages). 
In our patient, left isomerism resulted in the presence of two left 
symmetrical bilobed lungs, polysplenia, a transverse liver (centrally 
positioned) and a left-sided stomach bubble (Figs 2 - 4). Two 
morphological left atria with complete absence of the interatrial 
septum were visualised. Additional findings were that of a single 
atrioventricular (AV) valve with a restrictive ventricular septal defect 
(VSD) (Fig. 2). Both the right and left side of the AV were functioning 
well, and she had normal systolic function of both ventricles. There 
was echocardiographic evidence of severe pulmonary hypertension, 
with an estimated peak pulmonary pressure (based on mild right AV 
valve incompetence jet) of 55 mmHg plus atrial pressure. The left 
AV valve was competent, and there was normal ventriculoarterial 
concordance, with no abnormality of the semilunar valves or great 
arteries. We concluded that the cyanosis was caused by mixing 
of blood in the common atrium. Unfortunately, she declined 

postdelivery imaging and invasive haemodynamic assessment, and 
the presence of right-to-left shunts at the arterial level (patent ductus 
arteriosus) is still a possibility.

Fig. 1. The ECG demonstrates sinus rhythm (although P-wave axis 
abnormal at –30°), dilated LA, superior QRS axis with features 
of right ventricular hypertrophy (dominant R wave V1). (ECG = 
electrocardiogram; LA = left atrium.)

Fig. 2. Echocardiogram (maternal). A: Subcostal short axis view (situs 
view) suggesting situs solitus, with the aorta (Ao, arrow) to the left of 
the vertebral column. B: Subcostal view with the inferior vena cava  
(arrow, IVC) not connecting to an atrium, taking a course posterior 
to the atria to connect to the azygos system. C and D: An apical four-
chamber view demonstrates a common atrium, two morphologically 
left atrial appendages (arrows, LAA) and single AV valve. (Images 
courtesy of the Department of Cardiology, University of Stellenbosch 
and Tygerberg Hospital, Cape Town, South Africa.)
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Fig. 3. Computed tomography (chest) A: Centrally positioned (transverse) 
liver. B: Polysplenia is apparent. C: The right main bronchus divides 
into two lobar bronchi instead of three as seen in normal bronchial 
development. (Images courtesy of the Department of Cardiology, 
University of Stellenbosch and Tygerberg Hospital, Cape Town, South 
Africa.)

Fig. 4. X-ray (chest) A: The stomach bubble is visible under the left 
hemi-diaphragm (arrow). (Images courtesy of the Department of 
Cardiology, University of Stellenbosch and Tygerberg Hospital, Cape 
Town, South Africa.)
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The patient was admitted to the obstetric critical care unit 
(OCCU). Diuretics (furosemide) were administered, as well as 
non-invasive ventilation with continuous positive end expiratory 
pressure on inspiratory oxygen concentrations of 80 - 95% (FiO2). 
A multidisciplinary team managed the patient and planned the 
delivery. Once the patient was stabilised, a fetal cardiotocograph was 
performed, and was normal. The decision was taken to deliver by 
caesarean section. Comorbidities were excluded.

Perioperative management
The patient received premedication including: 30 mL sodium citrate 
per mouth, 10 mg metochlopramide and 1.2 g of amoxicillin-
clavulanic acid intravenously. A central venous line was inserted 
through the internal jugular vein, and an arterial line was placed, 
under local anaesthesia. A dobutamine infusion was commenced 
at 5 µg/kg/min. An infusion of Ringer’s lactate at 50 mL/h was 
commenced before the lumbar (L2-3) epidural was loaded over 
30 minutes, with 15 mL 2% lignocaine in 5 mL incremental boluses. 
The patient was positioned supine, wedged 30° left lateral and 
received oxygen via a 40% facemask. An adequate T4 sensory block 
was obtained.

Systemic arterial blood pressures were maintained around 
120/60 mmHg, pulse rate 80 - 100 bpm, while central venous pressure 
readings ranged from 10 - 17 cmH2O. Phenylephrine was given in 
50 µg boluses targeting the baseline blood pressure (total 300 µg). 

The caesarean section proceeded without event. Once the 
umbilical cord was clamped, an oxytocin infusion at a rate of 10 IU/h 
resulted in good contraction of the uterus, and was continued in the 
early postpartum period. 

At the uncomplicated caesarean section, a 2 040 g male baby 
was delivered, with Apgars of 9/10/10 (1 min, 5 min, 10 min). A 
sterilisation procedure was performed at the time of surgery.

Postpartum
The patient was admitted to the OCCU for postoperative 
monitoring and supportive care. Further management included 
epidural regional pain relief with an infusion of bupivacaine 
0.1%, and fentanyl 2  µg/mL at a rate of 10mL/h. Phenylephrine 
infusion maintained normotension and a mean arterial pressure 
above 90 mmHg. Intravenous trinitroglicerine (1 - 3 µg/min) and 
oral sildenafil (10 mg 8-hourly per os) were administered to reduce 
pulmonary vascular resistance. The patient remained in OCCU for 
7  days for observation. The patient recovered well, and was able 
to take care of her baby and breastfeed. She was fit for discharge 
from the hospital 15 days after delivery, in a stable condition with a 
baseline oxygen saturation on room air of 86%. 

Her follow-up at 6 weeks was unremarkable, and both mother 
and baby were well. Future imaging with left and right heart studies 
were planned. The patient, however, declined further investigation or 
intervention.

Discussion
South African maternal mortality due to cardiac conditions 
comprises 34.5% of all medical and surgical causes of maternal 
deaths. Medical and surgical causes together make up the 4th most 
common cause of such  mortality, and are also responsible for 11.3% 
of total maternal deaths. In developing countries, complex cardiac 
abnormalities may present with delayed diagnosis.[2] On presentation, 
prompt critical care monitoring, multidisciplinary management and 

planned delivery may increase the likelihood of a good outcome in a 
patient with an expected high risk of mortality.

Heterotaxy (hetero ‘different’ and taxy ‘arrangement’) refers to 
the abnormal assembly of the thoracic and abdominal organs with 
regards to the left-right axis of the body. In these patients, the normal 
asymmetry of the thoracic and abdominal organs is lost, resulting in 
an unusual degree of symmetry of organs and veins. This complex 
syndrome presents with complex cardiovascular anomalies, and 
describing the specific variation in the specific patient is important, 
including the morphology of the spleen and intra-abdominal 
organs. The spleen should, however, not be used to assign sidedness 
of the heterotaxy, as it is not as accurate as the atrial appendages or 
bronchial tree morphology in predicting left- or right-sidedness 
correctly. It is important to assign situs being solitus (normal), 
inversus (mirror-image) or ambiguous.[3] 

Right atrial isomerism (iso ‘equal’ and meros ‘part’) is diagnosed 
when two morphologically right atria are associated with their right-
sided atrial appendages. There is absence of a morphologically left 
atrium and coronary sinus. Other cardiac abnormalities include 
anomalous pulmonary venous drainage and variable degrees of 
pulmonary outflow obstruction, and the heart usually functions 
as a single ventricle.[4,5] In left atrial isomerism, both atria are 
morphologically left atria, and are accompanied by left atrial 
appendages, an interrupted inferior vena cava, two bilobed lungs, 
enlarged azygos vein and variable cardiac abnormalities.[4-6] More 
than half of all patients with either right or left isomerism have a 
single AV valve.[7] Our patient demonstrated the most common 
abnormalities encountered in left atrial isomerism, namely a single 
AV valve, interrupted inferior vena cava and a ventricular septal 
defect.[8]

Atrial isomerism is rare, and occurs in approximately 1.1/1  000 
live births.[9] Of all congenital heart defects, heterotaxy has the 
highest risk of familial recurrence.[10] The exact molecular mechanism 
of heterotaxy/isomerism is still under investigation.[11] Multiple 
gene mutations (transforming growth-factor beta family) have 
been identified as associated with this syndrome.[12] Heterotaxy is 
also more common in offspring of women with maternal diabetes 
mellitus (pregestational).[13] 

Only one case report of heterotaxy in pregnancy could be found 
in a literature search. The 26-year-old patient’s specific anomalies 
included: a persistent left superior vena cava draining into the left 
coronary sinus, an interrupted inferior vena cava, absent azygos 
vein, bilateral bilobed lungs and polysplenia. This patient presented 
at 13 weeks’ gestation with sudden collapse due to massive, bilateral 
pulmonary emboli. She survived, and at 20 weeks, evidence of fetal 
ischaemic injury (ventriculomegaly/hydranencephaly and hydrops) 
was noted. Her pregnancy was terminated at 25 weeks owing to 
hypertensive complications.[14] 

Our patient had an uncomplicated antenatal history, and 
presented unwell for the first time at 34 weeks’ gestation. Pregnancy 
is a cardiovascular challenge to all cardiac patients, in view of 
the haemodynamic changes (50% increased plasma volume due 
to haemodilution) occurring from the first trimester, gradually 
increasing into the third trimester, and peaking in labour and 
immediately postpartum. These physiological changes led to our 
patient’s presentation of shortness of breath.

Cyanotic congenital heart disease occurs in 9.5% of all congenital 
cardiac defects, and 62% of these patients are women.[15] Women in 
their reproductive years face special risks, in view of the potential 
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for pregnancy complications. The outcomes of pregnancies in 
patients with cyanotic lesions found fetal survival to be 92% if the 
maternal arterial oxygen saturation was 90% or more, but with 
saturation below 85%, the fetal survival was only 12%. Miscarriage, 
preterm birth and low birth weight are also more common in 
pregnancies complicated by cyanotic heart lesions. Thrombotic 
complications (pulmonary and cerebral) may ensue, but routine 
anticoagulation is not advisable, although in the single other case of 
heterotaxy in the literature thrombosis did occur, with an uncertain 
aetiology.[14,16] Having a cyanotic cardiac lesion is considered an 
independent risk factor for poor maternal, neonatal and obstetric 
outcome (p<0.0001).[17]

Most cases of cyanotic congenital heart disease in the literature 
had concomitant Eisenmenger’s syndrome (ES), which in itself 
increases the risks of the pregnancy. ES (right-to-left shunt across an 
interatrial/interventricular defect or aortic-pulmonary shunt) has a 
predicted risk of mortality in pregnancy from 16% (newer data) to 
36% (older data).[18,19] Our case did not have ES, and can therefore not 
be directly compared with these cases. 

Long-term outcome and survival depend on the specific cardiac 
lesion. Left-sided heterotaxy generally has an increased survival 
rate compared with right-sided heterotaxy, as the cardiac lesions are 
frequently less severe,[4] which is illustrated by this patient surviving 
pregnancy with good maternal and neonatal outcomes.

Conclusion 
Ideally, patients with complex cardiac defects should present before 
conception. This would allow the correct diagnosis to be made, and 
an understanding of the physiology and extent of the cardiac lesion 
prior to pregnancy. Meticulous planning of optimal medical and 
surgical management in a multidisciplinary team is imperative. It is, 
however, still important to discourage patients with severe cardiac 
anomalies from embarking on pregnancy. 
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