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INTRODUCTION

Scimitar syndrome is a rare congenital anomaly with an
estimated prevalence of 1-3 per 100,000 live births." It is
characterized by partial or total anomalous pulmonary
venous drainage of the right lung to the inferior vena
cava, forming a scimitar-shaped shadow on chest radio-
graphs. The anomalous pulmonary vein often drains into
the inferior vena cava just below the diaphragm. The
syndrome is commonly associated with hypoplasia of the
right lung and signs of pulmonary hypertension.’
Scimitar syndrome can be complicated by pulmonary
arterial hypertension (PAH).> PAH results from
increased pulmonary blood flow due to the left-to-right
shunt created by the anomalous venous drainage. The
pathophysiology behind this combination is not well
understood. There are limited reports on the diagnosis
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Scimitar syndrome is a rare congenital anomaly characterized by partial or
total anomalous pulmonary venous drainage of the right lung to the inferior
vena cava. We report a case of a 67-year-old female who presented with cough
and dyspnea and was diagnosed with scimitar syndrome and pulmonary
arterial hypertension based on comprehensive imaging and hemodynamic
evaluation. This case highlights the importance of considering scimitar

syndrome as a cause of pulmonary hypertension even in adult patients.
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and management of scimitar syndrome with PAH in
adult patients. We present a rare case of an adult female
diagnosed with scimitar syndrome and PAH.

CASE PRESENTATION

A 67-year-old female presented to our hospital with a
1-month history of dry cough and progressive shortness
of breath. She had no other respiratory or cardiac
symptoms. Her past medical history was unremarkable
with no prior diagnosis of congenital heart disease. She
was a lifelong nonsmoker and had no exposure to
environmental toxins.

On examination, her vital signs were normal but
oxygen saturation was 89% on room air. Chest ausculta-
tion revealed decreased breath sounds on the right side.
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The rest of the clinical examination was normal. Routine
blood tests showed no significant abnormalities.

Chest X-ray showed a smooth curving structure
projecting across the right pulmonary hilum toward the
lung base. (Figure 1). Subsequent computed tomography
angiography of the pulmonary arteries showed enlarge-
ment of the pulmonary artery and its branches, and the
right pulmonary veins were not visualized in their
expected location (Figure 2). There are multiple ways
to demonstrate dilation of the right pulmonary veins, and
abnormal drainage into the right atrium (Figure 3).
Cardiac ultrasound demonstrated an enlarged right
ventricle (Figure 4a), prominent pulmonary artery
dilation (Figure 4b), with tricuspid regurgitation jet
velocity measured at 3.4 m/s, suggestive of PAH. Right

FIGURE 1
projecting across the right pulmonary hilum toward the base of

Chest X-ray findings: A smooth curving structure

the lung.

FIGURE 2 Computed tomography angiography imaging: The
image reveals an enlargement of the pulmonary artery and its
branches. Notably, the right pulmonary veins are not visualized in
their expected location (circled). LA, left atrium; LDPA, left
descending pulmonary artery; LPV, left pulmonary vein; RIPA,
right interlobar pulmonary artery.

ventricular contrast echocardiography demonstrated
retrograde flow from the right pulmonary vein into the
right atrium via the superior vena cava, consistent with
the findings of scimitar syndrome (Figure 4c). No
intracardiac shunting was seen, ruling out atrial or
ventricular septal defects. Right heart catheterization
demonstrated a mean pulmonary artery pressure of
40 mmHg, confirming the diagnosis of PAH.

Based on integrated findings from multiple diagnostic
modalities, a diagnosis of scimitar syndrome with PAH
was made. The patient was started on sildenafil 20 mg
three times daily. She reported improvement in her
symptoms at follow-up visits.

DISCUSSION

Our case highlights two important learning points.
Firstly, scimitar syndrome should be considered in the
differential diagnosis even in adult patients presenting
with respiratory complaints. Although more commonly
diagnosed in childhood, some cases escape early detec-
tion and remain undiagnosed until later in life.*

Second, scimitar syndrome can be complicated by
pulmonary arterial PAH, though the true incidence is
unclear. Previous studies have reported the incidence of
PAH in scimitar syndrome ranges from 10% to 50%.>*®
The incidence may differ between adult and pediatric
populations. Reports indicate PAH complicates approxi-
mately 10%-30% of adult scimitar syndrome cases*
whereas 30%-50% of infantile scimitar syndrome patients
develop PAH.”'® The presence of the left-to-right shunt
allows increased pulmonary blood flow which causes
endothelial dysfunction and remodeling of distal pulmo-
nary arterioles, resulting in PAH.”

The pathophysiology behind the development of PAH
in scimitar syndrome is not fully understood, but several
potential mechanisms can be inferred. The anomalous
pulmonary venous drainage in scimitar syndrome results
in a left-to-right shunt, which increases blood flow to the
pulmonary arteries. This increased blood flow can cause
endothelial dysfunction and remodeling of the pulmo-
nary arterioles, leading to PAH.”!' Additionally, the
hypoplasia of the right lung and pulmonary artery
commonly seen in scimitar syndrome may contribute
to the development of PAH by creating an imbalance in
blood flow distribution."?

The management of scimitar syndrome with PAH poses
a therapeutic challenge. It warrants a multidisciplinary
approach with input from interventional cardiology, pulmo-
nary medicine, and cardiothoracic surgery. Treatment
options include surgical repair of the anomalous pulmonary
vein, transcatheter device closure of the shunt, medical
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FIGURE 3 (a) CTA imaging shows the right pulmonary vein is dilated, with abnormal reflux into the right atrium. (b-d) Clear visualization of
abnormal reflux of the right pulmonary vein into the right atrium is evident in the 3D reconstructed images from CTA, multiplanar reformation
reconstructed images from CTA, and vascular reconstruction images using Mimics Research 20.0 software. 3D, three-dimensional; CTA, computed
tomography angiography; RA, right atrium; RPV, right pulmonary vein; RV, right ventricle; SVC, superior vena cava.
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FIGURE 4 (a) Parasternal long axis view shows an enlarged right ventricle (arrow). (b) Suprasternal view depicts dilation of the main

pulmonary artery (arrow). (c) Apical four chamber view on right ventricular contrast echocardiography demonstrates retrograde flow from
the right pulmonary vein into the right atrium via the superior vena cava (arrow), correlating with scimitar syndrome anatomy.

management of PAH, or lung transplantation in refractory In conclusion, this case highlights the importance of
cases.”® The choice depends on the anatomy, shunt size, considering scimitar syndrome as a rare cause of pulmonary
severity of PAH, and presence of other comorbidities in the hypertension even in adult patients with no prior diagnosis
patient population. of congenital heart disease. Increased awareness of this
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association can help guide appropriate diagnostic workup 5. Wang K, Xu X, Liu T, Gao W, Guo Y. Treatment and prognosis
and management. Further research is warranted to better of scimitar syndrome: a retrospective analysis in a single
understand the pathophysiology and improve the manage- center of East China. Front Cardiovasc Med. 2022 Aug

ment of scimitar syndrome with PAH. 24;9:973796. https://doi.org/10.3389/fcvm.2022.973796
6. Chowdhury UK, Anderson RH, Sankhyan LK, George N,

Pandey NN, Chauhan AS, Arora Y, Goja S. Surgical
AUTHOR CONTRIBUTIONS management of the scimitar syndrome. J Card Surg.
Yang Liu, Weiliang Ruan, and Ziye Li contributed 2021;36(10):3770-95. https://doi.org/10.1111/jocs.15857
equally to this work. They were involved in patient care, 7. Rosenzweig EB, Kerstein D, Barst RJ. Long-term prostacyclin
data collection, and manuscript writing. Hua Wang, for pulmonary hypertension with associated congenital heart
Shenghai Chen, Yuhong Ding, and Jianfeng Jin were defects. Circulation. 1999;99(14):1858-65. https://doi.org/10.
involved in patient care and data collection. All authors 1161/01.CIR.99.14.1858

read and a pprove d the final manuscri pt. 8. Sahay S, Krasuski RA, .Tonelh AR. Partial ar.lomalous
pulmonary venous connection and pulmonary arterial hyper-

tension. Respirology. 2012;17(6):957-63. https://doi.org/10.

1111/j.1440-1843.2012.02180.x

Bonnet D, Szezepanski I, Delacourt C, Malkezadeh-Milani S,

Lévy M. Multifactorial pulmonary hypertension in infantile

scimitar syndrome. Arch Cardiovasc Dis. 2022;115(3):142-50.

https://doi.org/10.1016/j.acvd.2022.01.004

10. Wang H, Kalfa D, Rosenbaum MS, Ginns JN, Lewis MIJ,
Glickstein JS, Bacha EA, Chai PJ. Scimitar syndrome in
children and adults: natural history, outcomes, and risk
analysis. Ann Thorac Surg. 2018;105(2):592-8. https://doi.org/
10.1016/j.athoracsur.2017.06.061

ACKNOWLEDGMENTS
None. 9.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflict of interest.

ETHICS STATEMENT
Not required.

ORCID 11. Javadrashid R, Samadi M, Akbari H. Total pulmonary artery
Yang Liu © http://orcid.org/0000-0003-2357-2071 atresia associated with abnormal pulmonary venous drainage

as a rare presentation of scimitar syndrome. J Cardiovasc
REFERENCES Thorac Res. 2013;5(3):129-31. https://doi.org/10.5681/jcvtr.

2013.028
12. Parappil H, Masud F, Salama H, Rahman S. Scimitar
syndrome with absent right pulmonary artery and severe

1. Dupuis C, Charaf LAC, Breviere GM, Abou P, Rémy-Jardin M,
Helmius G. The “adult” form of the scimitar syndrome. Am
J Cardiol. 1992 Aug 15; 70(4):502-7. https://doi.org/10.1016/

0002-9149(92)91198-d

pulmonary hypertension treated with coil occlusion of
aortopulmonary collaterals in a term neonate. BMJ Case

2. Robledo GC, Yamile Jurado Herndndez M, Gomez Gonzales A, '
Alejandro Gomez Lucas S. Scimitar syndrome associated with Rep. 2015 Feb 25;2015:bcr2014208743. https://doi.org/10.
arterial pulmonary hypertension. report a case and literature 1136/ber-2014-208743
review. Curr Probl Cardiol. 2022;47(6):100855. https://doi.org/10.
1016/j.cpcardiol.2021.100855

3. Midyat L, Demir E, Askin M, Giilen F, Ulger Z, Tanag R, How to cite this article: Liu Y, Ruan W, Li Z,
Bayraktaroglu S. Eponym. sc%mltar syndrome. Eur J Pediatr. Wang H, Chen S, Ding Y, Jin J. A rare case of
2010;169(10):1171-7. https://doi.org/10.1007/s00431-010-1152-4 .. . .

4. Jarroumi-Sellak I, Arenas-Gordillo M, Garcia-Sanchez MA, scimitar Syndrome with pulmonary arterial

Luque-Romero LG. Sindrome de la cimitarra en la edad
adulta. Atencién Primaria. 2020;52(10):789-91. https://doi.
org/10.1016/§.aprim.2020.02.010

hypertension in an adult female. Pulm Circ.
2024;14:12332. https://doi.org/10.1002/pul2.12332


http://orcid.org/0000-0003-2357-2071
https://doi.org/10.1016/0002-9149(92)91198-d
https://doi.org/10.1016/0002-9149(92)91198-d
https://doi.org/10.1016/j.cpcardiol.2021.100855
https://doi.org/10.1016/j.cpcardiol.2021.100855
https://doi.org/10.1007/s00431-010-1152-4
https://doi.org/10.1016/j.aprim.2020.02.010
https://doi.org/10.1016/j.aprim.2020.02.010
https://doi.org/10.3389/fcvm.2022.973796
https://doi.org/10.1111/jocs.15857
https://doi.org/10.1161/01.CIR.99.14.1858
https://doi.org/10.1161/01.CIR.99.14.1858
https://doi.org/10.1111/j.1440-1843.2012.02180.x
https://doi.org/10.1111/j.1440-1843.2012.02180.x
https://doi.org/10.1016/j.acvd.2022.01.004
https://doi.org/10.1016/j.athoracsur.2017.06.061
https://doi.org/10.1016/j.athoracsur.2017.06.061
https://doi.org/10.5681/jcvtr.2013.028
https://doi.org/10.5681/jcvtr.2013.028
https://doi.org/10.1136/bcr-2014-208743
https://doi.org/10.1136/bcr-2014-208743
https://doi.org/10.1002/pul2.12332

	A rare case of scimitar syndrome with pulmonary arterial hypertension in an adult female
	INTRODUCTION
	CASE PRESENTATION
	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES




