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artery presenting with hemoptysis and mimicking
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Abstract Congenital unilateral absence of a pulmonary
artery is a rare anomaly most frequently accompanied by
other cardiovascular anomalies. We report a 10-year-old
girl presenting with fatigue and recurrent hemoptysis who
was initially misdiagnosed with idiopathic pulmonary
hemosiderosis. Her symptoms did not resolve despite
treatment so she was referred to our center for further
evaluation. We carried out an angiography which revealed
the absence of the right pulmonary artery and multiple
collaterals originating from the right subclavian and right
internal mammary arteries supplying the right lung. During
the follow-up the patient developed a severe episode of
pulmonary infection and pulmonary hypertension which
responded well to medical treatment. Physicians should be

aware of the congenital absence of the right pulmonary
artery especially in patients presenting with recurrent
respiratory symptoms. Although this condition is generally
considered to have a good prognosis, close observation is
mandatory in order to prevent further complications and
comorbidities.
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Abbreviations
FVC Forced vital capacity
FEV1 Forced expiratory volume in the first second
CT Computed tomography
ACE Angiotensin-converting enzyme
IV Intravenous
MRI Magnetic resonance imaging
UAPA Unilateral absence of a pulmonary artery

Introduction

The isolated unilateral absence of a pulmonary artery
(UAPA) is a rare condition with a diverse clinical
presentation [16]. Congenital absence of the left pulmonary
artery is often complicated by cardiovascular anomalies
such as; Fallot’s tetralogy, septal defects and right aortic
arch [14], whereas congenital absence of the right pulmo-
nary artery is less often associated with other anomalies and
is generally considered to have a better prognosis [13, 15].
The diagnosis of UAPA is often delayed due to the
presence of few symptoms and only non-specific physical
findings. Patients may have severe pulmonary hypertension
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and a worse prognosis [16]. We report a case of right
pulmonary artery agenesis without any significant cardiac
anomalies which was misdiagnosed as idiopathic pulmo-
nary hemosiderosis. The angiography revealed the absence
of the right pulmonary artery and multiple collaterals
supplying the right lung. The patient developed pulmonary
hypertension during the follow-up which was treated
medically.

Case report

A 10-year-old girl was referred to our clinic with complaints
of exercise intolerance and recurrent hemoptysis. A diagno-
sis of idiopathic pulmonary hemosiderosis was considered in
another medical center because of the presence of iron
deficiency anemia, hemosiderin-laden macrophages in the
gastric aspiration sample and chronic respiratory symptoms
accompanying diffuse pulmonary infiltrates in the chest
radiograph. Her symptoms did not resolve despite two
months of systemic corticosteroid therapy so the diagnosis
was questioned and she was referred to our clinic for further
evaluation.

On her referral her physical examination revealed the
following; weight 32 kg (25th–50th percentile), height

136 cm (25th–50th percentile), blood pressure 90/60 mmHg,
and diminished breath sounds on the right hemithorax. Her
oxygen saturation was 93% in room air. Pulmonary function
testing revealed a forced vital capacity (FVC) of 72% and
forced expiratory volume in the first second (FEV1) of 64%
of the predicted normal value. Chest radiograph revealed
mild bilateral intersititial infiltration and displacement of the
heart to the right side of the thorax (Fig. 1). Thoracal
computed tomography (CT) displayed an absent right
pulmonary artery (Fig. 2). Echocardiography did not show
any abnormalities other than a prolapsed mitral valve.
Ventilation perfusion scintigraphy showed absent perfusion
and reduced ventilation on the right lung. Angiographic
examination confirmed the absence of the right pulmonary
artery (Fig. 3) and revealed multiple collaterals originating
from the right subclavian and right internal mammary
arteries supplying the right lung. There was no pulmonary
hypertension. The diameter of the mentioned collaterals were
not conducive to an intervention so embolization or the
procedure of reanostomosis were not considered. Since the
patient’s clinical symptoms were mild, she was followed
clinically with no medication and systemic corticosteroid
therapy was terminated.

On the seventh month of her follow-up she was admitted
with complaints of fever, tachypnea, an increase in dyspnea
during exertion and another episode of hemoptysis. Echo-
cardiographic evaluation revealed tricuspid insufficiency
with a velocity of 4 m/s and pulmonary insufficiency with
a velocity of 3 m/s. The patient underwent another
angiographic evaluation in order to identify any active
bleeding sites of the previously mentioned collaterals.

Fig. 1 Posteroanterior chest radiograph displaying moderately de-
creased pulmonary vascular markings, mild bilateral interstitial
infiltration, displacement of the heart to the right side of the thorax,
and hypoplasia of the right lung

Fig. 2 Thorax computed tomography (CT) scan displaying the
pulmonary artery with a diameter of 2.9 cm, the left pulmonary artery
with a diameter of 2.0 cm, and displacement of the heart and
mediastinal structures to the right side of the thorax
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Pulmonary artery pressure was 69/40 mmHg (systolic and
diastolic, mean 52 mmHg) when the simultaneous aortic
pressure mean was 106 mmHg. The right upper pulmonary
vein and aortic oxygen saturation was 95% and 83%,
respectively. Her pulmonary function testing revealed FVC
48% and FEV1 47% of the predicted normal value. No active
bleeding sites were detected during the angiography, but
pulmonary hypertension was clearly evident (Table 1). The
patient was treated for pulmonary infection, pulmonary
hypertension, and accompanying congestive heart failure.
She was given oxygen, antibiotics, inhaled prostacyclin,
digoxin, diuretic, and an angiotensin-converting enzyme
(ACE) inhibitor. Pulmonary hypertension findings were
followed by serial echocardiographic examination. Inhaled
prostacyclin was given for seven months (0.5 mcg/dose, six
times daily) and was terminated in the first line as soon as
the findings of pulmonary hypertension resolved. Digoxin
(5 mcg/kg/day), furosemide (1 mg/kg/day), and captopril
(1 mg/kg/day) were continued for a year, since the findings
of heart failure persisted for some time. On her last
outpatient control, she was almost symptom-free. Her
echocardiographic evaluation was normal and pulmonary
function testing revealed FVC 71% and FEV1 65% of the
predicted normal value.

Discussion

Isolated UAPA is a rare congenital lesion. It was first
reported by Fraentzel in 1868 [6]. The first review of 98
cases, of which 32 were isolated UAPA, was published in

1962 [15]. The exact prevalence is unknown, but the current
estimate is 1:200,000 individuals [2]. While this defect may
be associated with other congenital cardiac defects [7, 9, 11,
16], almost 40% of patients have this as an isolated anomaly
[3, 15]. The most common symptoms are recurrent pulmo-
nary infections, decreased exercise tolerance, and mild
dyspnea during exertion [15, 16]. Hemoptysis, pulmonary
hypertension and pulmonary edema are less frequently
found on admission [5, 15, 16]. Our patient presented with
hemoptysis and dyspnea on exertion. Pulmonary hyperten-
sion was not evident on admission but evolved later during
the course.

Embryologically, this defect results from the involution
of the proximal sixth aortic arch and persistence of the
connection of the intrapulmonary pulmonary artery to the
distal sixth aortic arch [1, 4]. In the case of an absent single
source of inflow such as the right pulmonary artery, the
pulmonary arterial circulation is derived from the aorta,
including a subphrenic contribution from the celiac axis.
These vessels undergo hypertrophy, become ectatic and
may rupture within the bronchial submucosa to produce
hemoptysis [5]. Hemoptysis may be self-limiting over
many years [10, 12], but it may also lead to pulmonary
hemorrhage and death [8, 17].

During diagnostic workup chest radiograph and echocar-
diogram is the first step. Anatomic details can be discerned by
magnetic resonance imaging (MRI) and high-resolution CT
scanning [16]. The presence of hilar arteries can be demon-
strated by cardiac catheterization and pulmonary venous
wedge angiography. During the differential diagnosis some
other disorders such as bronchiectasis, thrombosis or embo-
lism of a pulmonary artery, coarctation or other anomalies of
the pulmonary artery system should be considered.

The treatment of patients depends on the severity of
symptoms [3]. For individuals with severe, recurrent
hemoptysis or infection, pneumonectomy of the affected
lung is indicated [12]. But severe pulmonary vascular
disease with pulmonary hypertension in the contralateral

Table 1 The normal range of pressures for the aorta, left ventricle,
left atrium, pulmonary artery, right ventricle, right atrium, and
pulmonary capillary wedge

Circulatory pressure (mmHg)

Systolic Diastolic Mean

Aorta 120 80 100
Left ventricle 120 8 –
Left atrium* 7 10 4
Pulmonary artery 15 7 12
Right ventricle 15 2 –
Right atrium* 4 4 0
Pulmonary capillary wedge* 7 10 4
* A wave V wave

Fig. 3 Aortography in the anterior view showing the absence of the
right pulmonary artery
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lung precludes the consideration of pneumonectomy of the
affected lung [3]. Pulmonary hypertension eventually
develops in untreated cases and it is associated with a
worse clinical prognosis [15, 16]. Since the left pulmonary
vascular bed has insufficient elasticity to cope with the
increased blood flow, it eventually develops pulmonary
hypertension [15]. In this case, management involves
exercise restriction and medically coping with pulmonary
hypertension by using long-term vasodilator therapy,
calcium channel blockers and prostacyclin. The incidence
of pulmonary hypertension is 19% in isolated UAPA cases,
whereas it is up to 88% in cases associated with
cardiovascular shunts. Therefore, it is important to recog-
nize the patients at an early age and correct the associated
shunt to prevent or reverse the pulmonary hypertension, if
possible. Patients with isolated UAPA who develop
pulmonary hypertension generally do so at an early age
and die from the failure of the right side of the heart.
However if pulmonary hypertension does not develop at an
early age, it is unlikely that it will develop later [15].

As a conclusion, an absent pulmonary artery is rare and
may escape clinical detection especially if the condition is
unilateral and isolated. The diagnosis should be kept in
mind in patients presenting with recurrent respiratory
symptoms. Early diagnosis can prevent further deterioration
and associated comorbidities.

References

1. Apostolopoulou SC, Kelekis NL, Brountzos EN, Rammos S,
Kelekis DA (2002) “Absent” pulmonary artery in one adult and
five pediatric patients: imaging, embryology, and therapeutic
implications. Am J Roentgenol 179:1253–1260

2. Bouros D, Pare P, Panagou P, Tsintiris K, Siafakas N (1995) The
varied manifestation of pulmonary artery agenesis in adulthood.
Chest 108:670–676

3. Campbell KR, Krasuski R, Wang A, O’Laughlin MP, Harrison JK
(2000) Congenital agenesis of the right pulmonary artery. Catheter
Cardiovasc Interv 51:460–463

4. Cucci CE, Doyle EF, Lewis EW Jr (1964) Absence of a primary
division of the pulmonary trunk. An ontogenetic theory. Circula-
tion 29:124–131

5. Farghly E, Bousamra M 2nd (2002) Hemoptysis resulting from
unilateral pulmonary artery agenesis. Ann Thorac Surg 74:255–
257

6. Fraentzel O (1868) Ein fall von abnormer communication der
aorta mit der anterior pulmonalis. Virchow Arch Path Anat
43:420–426

7. Gamba A, Villani M, Tiraboschi R, Annecchino P, Crupi G,
Vanini V, Brunelli F, Parenzan L (1984) Surgical treatment of the
tetralogy of Fallot with a single pulmonary artery. G Ital Cardiol
14:499–504

8. Herraiz Sarachaga I, Pérez González W, Vergara Rodríguez F,
Alonso Lastra MJ, Acerete Guillén F, Bermúdez-Cañete Fernández
R, Díaz García P, Quero Jiménez M (1993) Unilateral agenesis of
the pulmonary artery. Experience with 4 cases. An Esp Pediatr
38:139–144

9. Jucá ER, Carvalho Júnior W, de Oliveira FM, Araújo JA,
Mont’Alverne R, Paes Júnior JN, de Sousa JR (1982) Surgical
treatment of tetralogy of fallot with left pulmonary artery agenesis.
Report of 2 cases. Arq Bras Cardiol 38:39–43

10. Krall WR, Ploy-Song-Sang Y (1980) Unilateral pulmonary artery
aplasia presenting with chest pain and pleural effusion. South Med
J 73:233–236

11. Kucera V, Fiser B, Tůma S, Hucin B (1982) Unilateral absence of
pulmonary artery: a report on 19 selected clinical cases. Thorac
Cardiovasc Surg 30:152–158

12. Lin YM, Liang KW, Ting CT (1999) Unilateral pulmonary artery
agenesis with presentation of hemoptysis: a case report. Zhonghua
Yi Xue Za Zhi (Taipei) 62:644–647

13. Mimura S, Kobayashi H, Shinkai M, Kanoh S, Motoyoshi K
(2005) A case report of congenital isolated absence of the right
pulmonary artery: bronchofibrescopic findings and chest radio-
logical tracings over 9 years. Respirology 10:250–253

14. Pfefferkorn JR, Löser H, Pech G, Toussaint R, Hilgenberg F
(1982) Absent pulmonary artery. A hint to its embryogenesis.
Pediatr Cardiol 3:283–286

15. Pool PE, Vogel JHK, Blount SG Jr (1962) Congenital unilateral
absence of a pulmonary artery. The importance of flow in
pulmonary hypertension. Am J Cardiol 10:706–732

16. Ten Harkel AD, Blom NA, Ottenkamp J (2002) Isolated unilateral
absence of a pulmonary artery: a case report and review of the
literature. Chest 122:1471–1477

17. Thompson JW, Nguyen CD, Lazar RH, Stocks RM, Schoumacher
RA, Hamdan F, Van Nguyen K (1996) Evaluation and manage-
ment of hemoptysis in infants and children. A report of nine cases.
Ann Otol Rhinol Laryngol 105:516–520

220 Eur J Pediatr (2009) 168:217–220


	A case of congenital agenesis of the right pulmonary artery presenting with hemoptysis and mimicking pulmonary hemosiderosis
	Abstract
	Introduction
	Case report
	Discussion
	References



