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Subaortic Stenosis in Association with Patent Ductus Arteriosus in a
Young Woman from the Andes Region
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Background

Defects affecting the left ventricular outflow tract (LVOT)
are considered major congenital heart defects accounting for
6 out of 10,000 live births.” Subaortic stenosis accounts for
approximately 1% of all congenital heart defects and 15% to
20% of all LVOT obstruction defects.? Subaortic membrane
stenosis (SMS) is the most common type of subaortic stenosis,
although it is a rare condition scarcely reported in the medical
literature.?? Previous studies have reported its association
in some cases with other congenital heart defects such as
ventricular septal defects and patent ductus arteriosus (PDA).>*
Its association with PDA is particularly rare, to the extent that
a case series published in 2020 mentioned only 3 previous
cases.® The objective of this article is to report a case of SMS
in association with PDA in a woman from the Andes region.

Case description

A 24-year-old female patient from the Andean region of
Peru, who had previously been diagnosed with severe SMS
and PDA at age 13, was evaluated by the cardiology service
of our hospital because of dyspnea and pain in left upper
limb on exertion. At age of 5, she was diagnosed with heart
murmur and remained without further medical assessment
until she was 13 years old. At baseline clinical assessment 10
years prior, physical examination revealed faint second heart
sound (52), systolic aortic heart murmur I11/VI, apical impulse
displaced toward the sixth intercostal space, and palpable
liver T cm below the right costal margin. Echocardiogram
showed SMS, PDA sized 13 mm in length with bidirectional
flow in diastole, enlargement of the left ventricle and left
atrium, preserved ejection fraction (60%), left ventricular
hypertrophy, and severe pulmonary hypertension. At that time,
the proposed management comprised subaortic membrane
resection, PDA closure, and new atrial septal defect creation.
However, the patient lost adherence to the management plan,
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and she sought a new medical approach 10 years after the
first cardiovascular assessment.

In our hospital, her physical examination findings were
dyspnea classified as NYHA I, systolic aortic heart murmur
1I/VI1, along with systolic murmur in the pulmonary, tricuspid,
and mitral valves. Electrocardiogram showed normal
sinus rhythm, 75 bpm, and left ventricle systolic overload.
Echocardiogram findings were consistent with enlargement
of the left ventricle and left atrium, ejection fraction 57%,
left ventricle diastolic dysfunction type Ill, preserved right
ventricular function (tricuspid annular pulmonary systolic
excursion = 25 mm), moderate mitral valve insufficiency,
mild mitral valve stenosis, moderate aortic valve insufficiency,
severe subaortic stenosis with mean transvalvular gradient
73.6 mmHg, peak aortic velocity 5.34 m/s, moderate tricuspid
valve insufficiency, and pulmonary hypertension (pulmonary
artery systolic pressure = 76 mmHg) (Figure 1A and 1B).
It was not possible to characterize the PDA through the
echocardiogram due to an inappropriate acoustic window.
Therefore, the patient underwent computed tomography
angiography (Figure 2A and 2B). The angiogram showed PDA,
Krichenko angiographic classification type A (conical ductus)
sized 28 X 29 mm at aortic opening and 18.7 X 23.3 mm
at pulmonary opening (Figure 2B). Cardiac catheterization
findings showed severe mixed pulmonary hypertension,
right ventricle-to-pulmonary artery shunt, ratio of pulmonary
blood flow (Qp) to systolic blood flow (Qs) of 3.5, resting left
ventricular-aortic systolic gradient (AP) of 100 mmHg, and
pulmonary vascular resistance (PVR) of 3.79 WU. The patient
was transferred to a specialized cardiovascular health center
in Lima in order to undergo surgical procedure.

Discussion

SMS in association with PDA is a particularly rare
pathological condition mostly diagnosed during childhood.?
We have reported the case of a young female patient seeking
care for this cardiovascular condition, who was diagnosed
when she was 13 years old. Our patient was diagnosed later
than other previous cases reported in the literature, in which
the latest diagnosis age was 8 years old.? On the other hand,
there is not a probable association between male or female
sex and the presence of these heart defects. We found that
Steinherz et al. reported that the majority of their cases of
SMS and PDA were female, with a ratio of 5:1 in New York,*
but Mofa et al. reported the predominance of male patients
at a ratio of 4:3 in a city in Saudi Arabia.?

Aortic stenosis is frequently associated with other heart
defects.*® For instance, Xie et al. reported that 11 out of
213 children who underwent PDA closure also had aortic
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Figure 1 - Transesophageal echocardiogram findings. (A) Subaortic membrane stenosis (arrow), fibromuscular ridge arising in the left ventricular outflow tract
attached to the ventricular septum. (B) Doppler echocardiography shows aortic valve insufficiency and subvalvular stenosis. Ao: Aorta; LA: left atrium; LV: left

ventricle; RV: right ventricle.

Figure 2 - Computed tomography angiography findings. (A) White arrow showing subvalvular aortic stenosis, membranous type. (B) Patent ductus arteriosus
type A (conical ductus) arising after the origin of left subclavian artery and running from the descending aorta to the pulmonary trunk. Ao: Aorta; LV: left ventricle;

PA: pulmonary artery; PDA: patent ductus arteriosus; RV: right ventricle.

stenosis during a 6-year follow-up in a Chinese cohort.’®
Other case series from Beijing Anzhen Hospital reported the
concomitant finding of aortic stenosis and PDA in 20.6% of
children initially diagnosed with aortic stenosis.° However, the
previously mentioned Chinese case series did not mention the
type of subaortic stenosis that their patients presented.>® Few
published reports focused only on the concomitant finding of
SMS and PDA.#

Few epidemiological studies about the incidence or
prevalence of concomitant SMS and PDA are available in
the literature.”® Moreover, the only epidemiological studies
available were published in the late twentieth century.
Therefore, we are able to recognize an important gap in our
knowledge nowadays, which highlights the need for new
studies on this topic.

Our patient presented Qp/Qs 3.5, AP 100 mmHg, and PVR
3.79 WU. These findings were similar to those reported in other
studies where Qp/Qs ranged between 3.0 to 4.6, and AP ranged
from 38 mmHg to 139 mmHg.>* Due to the echocardiogram

and angiogram parameters found in our patient, suitable
surgical correction was a recommendation for her heart defects,
according to the European Society of Cardiology guidelines for
the management of cardiac defects in adults.™

Finally, the prompt intervention in these heart defects
should be addressed as the primary objective, as soon as they
are diagnosed, because of highly probable complications, such
as pulmonary hypertension and further aortic valve damage
leading to aortic insufficiency, as previously described in this
case report and other previous studies.*

Conclusion

In conclusion, SMS and PDA is a very rare association of
heart defects rarely reported in the literature that can progress
to more complex cardiovascular pathology by adolescence or
early adulthood. Therefore, it requires special consideration
by cardiologists in order to preserve the functionality of the
heart and lungs in patients affected by this pathological entity.
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