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Managing Challenges in a Symptomatic Patient with 
Moderate Pulmonary Stenosis: A Case Report
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SUMMARY

Introduction: Pulmonary stenosis is a common 
form of obstruction in the right ventricular outflow 
tract, characterized by the narrowing of the 
pulmonary valve, which results in obstructed blood 
flow.  Case Presentation: A 17-year-old female 
presented with recurring shortness of breath, chest 
pain, and palpitations, especially during physical 
activity.  On examination, a grade III/VI continuous 
murmur was heard at the upper left sternal border.  
Echocardiography confirmed moderate pulmonary 
valve stenosis, a left-to-right patent ductus arteriosus 
(PDA), and mild to moderate pulmonary regurgitation.  
Treatment involved intravenous normal saline, 
ceftriaxone premedication at 2 grams/24 hours 

intravenously, and oral propranolol at 10 mg every 8 
hours.  Subsequently, a successful balloon pulmonary 
valvuloplasty (BPV) was performed, and the patient’s 
symptoms improved.  Conclusion: Timely intervention 
with BPV is the primary therapeutic approach, 
emphasizing the importance of early treatment, 
irrespective of symptom onset.

Keywords: Balloon pulmonary valvuloplasty, 
congenital heart disease, case report, pulmonary 
stenosis, symptomatic moderate pulmonary stenosis.

RESUMEN

Introducción: La estenosis pulmonar es una forma 
común de obstrucción en la vía de salida del ventrículo 
derecho, caracterizada por el estrechamiento de la 
válvula pulmonar, lo que resulta en un flujo sanguíneo 
obstruido.  Presentación del caso: Una joven de 
17 años se presentó con episodios recurrentes de 
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falta de aire, dolor en el pecho y palpitaciones, 
especialmente durante la actividad física.  En la 
exploración física, se escuchó un soplo continuo 
de grado III/VI en el borde esternal izquierdo 
superior.  La ecocardiografía confirmó una estenosis 
moderada de la válvula pulmonar, un conducto 
arterioso permeable de izquierda a derecha (PDA) 
y una regurgitación pulmonar leve a moderada.  El 
tratamiento incluyó suero fisiológico intravenoso, 
premedicación con ceftriaxona a 2 gramos/24 horas 
intravenosamente y propranolol oral a 10 mg cada 
8 horas.  Posteriormente, se realizó con éxito una 
valvuloplastia pulmonar con balón (BPV), y los 
síntomas de la paciente mejoraron.  Conclusión: 
La intervención oportuna con BPV es el enfoque 
terapéutico primario, enfatizando la importancia del 
tratamiento temprano, independientemente del inicio 
de los síntomas.

Palabras clave: Valvuloplastia pulmonar con balón, 
enfermedad cardíaca congénita, informe de caso, 
estenosis pulmonar, estenosis pulmonar moderada 
sintomática.

INTRODUCTION

Right ventricular outflow tract (RVOT) 
obstruction is an anatomic blockage in the 
right ventricular output and is typically caused 
by pulmonary valve stenosis, a condition 
characterized by the narrowing of the pulmonary 
valve, leading to restricted blood flow.  This 
ailment is most frequently congenital, generally 
benign, and can affect both pediatric and adult 
patients (1,2).

While pulmonary stenosis may occur 
independently in 8 %-10 % of congenital heart 
diseases, it is frequently observed in conjunction 
with other congenital anomalies.  Congenital 
pulmonary stenosis is commonly associated 
with genetic syndromes like Noonan syndrome, 
Alagille syndrome, Williams syndrome, and 
congenital rubella.  Additionally, it can manifest as 
an acquired condition, resulting from factors such 
as rheumatic heart disease, carcinoid syndrome, 
infective endocarditis, or trauma.  Pulmonary 
valve diseases often coincide with pulmonary 
regurgitation, attributed to valve irregularities 
or prior interventions (2).

Therapeutic strategies are determined based on 
the hemodynamic severity of the obstruction.  In 

cases of severe pulmonary stenosis, intervention 
is warranted.  Furthermore, it is essential to 
consider intervention in instances of non-severe 
stenosis accompanied by symptoms such as 
congestive heart failure, right-to-left interatrial 
cyanosis, and exercise intolerance.  Balloon 
pulmonary valvuloplasty (BPV) stands as the 
primary intervention for pulmonary stenosis and 
should be promptly administered upon diagnosis, 
regardless of the presence of symptoms (3-5).  
In this present case, we report our approach to 
managing symptomatic moderate pulmonary 
stenosis in a young female patient.

Case Illustration

A 17-year-old female patient has presented 
with a chief complaint of experiencing shortness 
of breath, especially during physical activities.  
Additionally, the patient reports a history of chest 
pain and palpitations over the past two years, 
with intermittent symptoms.  The patient has a 
background of recurrent cough, fever, chest pain, 
and palpitations.  Furthermore, the patient has 
been diagnosed with a congenital heart disease 
since the year 2020 and is currently undergoing 
propranolol treatment.  There is no evidence 
of cyanosis, and there is no family history of 
congenital heart disease.

The patient is the oldest among four siblings, 
born after a full-term pregnancy, and cried 
immediately upon birth.  She had a birth weight 
of over 2500 grams.  During the pregnancy, the 
mother attended regular hospital check-ups, 
followed a vitamin regimen, and consistently 
took iron supplements.

Upon physical examination, the patient 
presents with a weight of 44 kg and a height of 
163 cm.  She is alert, and fully oriented, with 
vital signs within the normal range, including 
a blood pressure of 115/66 mmHg, a heart rate 
of 86 beats per minute, a respiratory rate of 24 
breaths per minute, a temperature of 36.8°C, and 
oxygen saturation consistently ranging between 
97 %-99 % in all extremities while breathing room 
air.  There were no observable signs of jaundice 
or anemia during the head examination.  The 
chest x-ray displayed normal findings (Figure 1).  

Echocardiography findings indicated the 
presence of moderate valvular pulmonary 
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stenosis (maximum pressure gradient (maxPG) 
of 46 mmHg, a left-to-right shunt through a 
patent ductus arteriosus (PDA) (sized 2.1 mm, 
with systolic PG of 12 mmHg and diastolic PG 
of 2 mmHg), and mild to moderate pulmonary 
regurgitation (PR PHT 151 ms, width >1/3 RVOT) 
(Figure 2).  

During auscultation, vesicular breath sounds 
were observed, with no signs of rhonchi, 
wheezing, or retractions.  Cardiac examination 
revealed a single S1 and a continuous murmur 
graded as III/VI at the upper left sternal border.  
Abdominal examination showed no dullness upon 
percussion and no organomegaly.  Examination 
of the extremities did not reveal any peripheral 
edema, cyanosis, or clubbing of the fingers.  Table 
1 provides the laboratory findings of the patient 
conducted on July 13, 2023.Figure 1.  Chest X-ray examination of this patient.

Figure 2.  Echocardiography findings of the patient.

Table 1

Laboratory findings in this patient

Laboratory Results Normal range

Routine Haematology
WBC 6.1 4.00 – 10.0
RBC 4.92 4.00 – 6.00
HGB 14.1 12.0 – 16.0
HCT 42 37.0 – 48.0
PLT 380 150 – 400
NEUT 49.6 52.0 – 75.0
LYMPH 41.4 20.0 – 40.0
Coagulation
INR 1.05 -
PT 11.3 10-14
APTT 31.3 22.0 – 30.0
Blood Chemistry
Urea 19 10 – 50
Creatinine 0.88 M(< 1.3);F(< 1.1)
ALT 22 < 38
AST 20 < 41
Electrolyte
Sodium 140 136 – 145
Potassium 4.0 3.5 – 5.1
Chloride 107 97 – 111
Hepatitis Markers
Hbs Ag (Elisa) Non-Reactive Non-Reactive
Anti-HCV (Elisa) Non-Reactive Non-Reactive
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Previously, the patient underwent an RHC 
procedure on April 12, 2023.  The RHC findings 
indicated the presence of moderate subvalvar 
pulmonary stenosis and a left-to-right shunt 
through the PDA characterized by low flow 
and low resistance.  A BPV procedure with 
an estimated balloon size of 25 to 28 mm was 
scheduled.  During hospitalization, the patient 
received intravenous administration of normal 
saline (NaCl 0.9 %) at a rate of 500 cc over 24 
hours, intravenous ceftriaxone at a dosage of 2 
grams every 24 hours as premedication, and oral 
propranolol at a dosage of 10 mg every 8 hours.  
The patient then underwent the BPV procedure 
on July 26, 2023.  Following the RHC, which 
revealed the presence of pulmonary stenosis 
(pulmonary artery annulus 20.75 mm) and a 
small PDA, the BPV procedure was successfully 
performed using a nucleus balloon sized 25 x 40 
mm.  Oxygen saturation improved from 76 % to 
91 % at the pulmonary artery (Figure 3).  

DISCUSSION

Pulmonary stenosis represents a relatively 
prevalent congenital heart disease, occurring in 
approximately 8 % to 10 % of the population and 
frequently co-occurring with other congenital 
anomalies.  In the current case, the patient’s 
primary complaints include dyspnea on exertion, 
chest discomfort, and intermittent palpitations.  
These symptoms are consistent with the 
documented clinical presentations associated 
with pulmonary stenosis.  These manifestations 
typically tend to emerge and, in many cases, 
progress over time in patients with moderate to 
severe stenosis.  In conditions marked by severe 
stenosis, the incapacity of the right ventricle to 
enhance cardiac output can lead to chest pain 
during physical activity, instances of fainting, and, 
although uncommon, sudden cardiac death (2).

Figure 3.  Comparison of oxygen saturation at pulmonary 
artery before and after BPV.

Following the percutaneous BPV (Figure 4), 
the patient has reported a significant improvement 
in her symptoms, and the shortness of breath has 
disappeared.  A physical examination conducted 
before discharge showed normal vital signs, with 
oxygen saturation consistently ranging from 98 % 
to 99 % while breathing room air.

Figure 4.  Percutaneous balloon pulmonary valvuloplasty 
was performed in patients with symptomatic moderate PS.

During the physical examination, the patient 
showed a singular S1 heart sound, a regular cardiac 
rhythm, and a continuous grade III/VI murmur at 
the upper left sternal border.  As indicated in the 
existing medical literature, pulmonary stenosis 
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commonly presents with a systolic ejection 
murmur, primarily audible at the left cardiac 
base, with accentuation during inspiration.  
With increasing severity of pulmonary stenosis, 
the ejection click progressively approaches S1, 
eventually becoming inaudible in instances 
of severe pulmonary stenosis.  In cases of 
pronounced pulmonary stenosis, jugular venous 
pressure (JVP) demonstrates conspicuous waves, 
and manual palpation may uncover an enlarged 
right ventricle; however, this was not observed 
in our present case (6).

Echocardiography serves as the primary 
diagnostic method for evaluating pulmonary 
stenosis (7).  In this examination, the patient was 
diagnosed with patent ductus arteriosus featuring 
a left-to-right shunt, moderate valvular pulmonary 
stenosis, and mild to moderate pulmonary 
regurgitation.  Consequently, the patient is 
scheduled for a balloon pulmonary valvuloplasty 
procedure.  In cases of moderate pulmonary 
stenosis, it is advisable to undergo regular follow-
up assessments, ideally on an annual basis.  If there 
is evidence of right ventricular (RV) enlargement 
or the emergence of symptoms indicative of RV 
dysfunction, intervention becomes necessary (5).  
In the present case, the patient displays symptoms 
associated with pulmonary stenosis and an RV 
pressure exceeding 50 mmHg, necessitating 
intervention (8).

According to the American Cardiology 
College/ American Heart Association (ACC/
AHA) guidelines, our patient meets the criteria 
for undergoing balloon pulmonary valvuloplasty.  
This procedure is recommended for patients 
who show symptoms and have been diagnosed 
with either moderate or severe pulmonary 
stenosis, as well as those with valvar pulmonary 
stenosis.  In our patient, who has been diagnosed 
with symptomatic moderate valvar pulmonary 
stenosis, the indication for balloon pulmonary 
valvuloplasty is fulfilled.

CONCLUSIONS

Balloon pulmonary valvuloplasty is the 
first-line treatment for pulmonary stenosis and 
should be performed promptly upon diagnosis.  

Intervention is not only considered in patients 
with severe pulmonary stenosis but also in non-
severe cases with symptoms.
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