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Unilateral Absence of a Pulmonary Artery in
Absent Pulmonary Valve Syndrome: A Case Report
and Review of Literature

A six-year-old boy presented to the Cardiology clinic with history of mild cyanosisand dyspnea
on exertion from age 1. He had a to-and-fro murmur at the middle left sternal border. Chest
examination was normal but chest x-ray showed a small left lung. Echocar diography estab-
lished the diagnosis of tetralogy of Fallot (TOF) and absent pulmonary valve with severe pulmo-
nary regurgitation and moder ate stenosis at the pulmonary valve site. There was severe dilata-
tion of themain and right pulmonary arteries. Theleft pulmonary artery (L PA) could not be
seen. Angiography failed to show a L PA. This case of an absent L PA associated with absent
pulmonary valve syndromeisdiscussed and theliteratureisreviewed. (Ann Thorac Cardiovasc

Surg 2006; 12: 368-72)
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I ntroduction

Absent pulmonary valve syndrome is an uncommon form
of congenital heart disease. It occursin 2.4 to 6.3% of
patientswith tetralogy of Fallot (TOF).2 The main symp-
toms are recurrent wheezes and dyspnea due to compres-
sion of the trachea and bronchi by the aneurysmal pul-
monary arteries. This syndrome was first reported in
1830.3% Calder et al.” analysed 245 patients with this
syndrome, and found 17 cases of TOF with absent pul-
monary valve associated with absent “origin” of the left
pulmonary artery (LPA). They established that blood to
itsdistal part was probably supplied through a patent duc-
tus arteriosus in some and through pulmonary collatera
channelsin the others. They also reviewed 12 cases of
the syndrome with anomalous origin of the LPA from the
ascending aorta. The true (complete) absence of amain
pulmonary artery (PA) branch was not critically reviewed.
McCaughan et a.® reported a 14.3% incidence of absent
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LPA inagroup of 35 patientswith absent pulmonary vave
syndrome. Thisincidence of absent LPA is much higher
than in patients with classical TOF (1.9%).9

In this report a patients with this combination is dis-
cussed and compared to 15 similar cases reported in the
literature.

Case Report

A six-year-old boy was referred to King Faisal Specialist
Hospital and Research Center for cardiac evaluation. He
was aresult of anormal pregnancy and normal delivery.
He had been well until one year of age when he started to
develop mild cyanosis and dyspneaon exertion. On physi-
cal examination, the patient had mild cyanosis and club-
bing of the fingers. There was no respiratory distress at
rest. His weight was 15.6 kg (just below the 5th percen-
tilefor hisage). Heart rate was 104 beats/minute and blood
pressure was 100/55 mmHg. Cardiovascular examination
revealed normal peripheral pulses, left parasterna heave,
and to-and-fro murmur at the middle left sternal border.
The second heart sound was single. Chest examination
was normal, and there was no hepatomegaly. The elec-
trocardiogram showed sinus rhythm, right axis deviation
and right ventricular (RV) hypertrophy. Chest x-ray
showed mild cardiomegaly, moderate prominence of
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Fig. 1. Pulmonary artery (PA) angiogram demonstrating absence
of the left pulmonary artery (LPA) and aneurysmal dilatation
of the right pulmonary artery (RPA). Theleft lung is oligemic.

the main PA and a small left lung. A 2-dimensional
echocardiography and Doppler study confirmed the di-
agnoses of TOF and absent pulmonary valve. There was
severe pulmonary regurgitation and a peak systolic gra-
dient of 70 mmHg across the RV outflow tract (RVOT).
There was severe dilatation of the main PA and right pul-
monary artery (RPA); the RPA diameter was 29 mm.
Accurate assessment of the LPA was hindered by the se-
vere dilatation of the main PA and RPA. The aortic arch
was left sided and no patent ductus arteriosus was seen.
At cardiac catheterization, RV systolic pressure was at
systemic level and there was a peak systolic gradient of
77 mmHg across RVOT. The main PA pressure was 23/
10 mmHg. The pulmonary flow to systemic flow (Qp/
Qs) was 0.83. The catheter could not enter the site of LPA.
PA angiography failed to show aLPA (Fig. 1) but clearly
showed severe aneurysmal dilatation of the main PA and
RPA and moderate pulmonary regurgitation (Fig. 2). An-
giography following pulmonary vein wedge injection in
the left lung failed to show LPA, confirming its absence.
Aortography failed to show a patent ductus arteriosus,
collaterals supplying the distal segment of LPA or anoma-
lous origin of the LPA. The diagnosis of TOF, absent pul-
monary valve and absent LPA was established.
Operative findings revealed large mal-alignment-type
ventricular septal defect (VSD), overriding aorta, in-
fundibular obstruction with hypertrophic muscle bundles,
hypoplastic pulmonary valve annulus and absent pulmo-
nary valve leaflets. The LPA was absent while the RPA
was very dilated. The VSD was closed with a patch of
bovine pericardium and the hypertrophic muscle bundles
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Fig. 2. Pulmonary artery (PA) angiogram demonstrating aneurys-
mal dilatation of the main and right pulmonary arteries, and
pulmonary regurgitation.

in the infundibular area were resected. Rudimentary
granular tissue, present in the area of the pulmonary valve,
was excised and a transannular patch of bovine pericar-
dium was used to enlarge the RVOT. The RV pressure
was 50% of the systemic pressure at the end of the proce-
dure. The patient came off the cardiopulmonary bypass
successfully. He was extubated on the first postoperative
day and discharged home 6 days later. On follow-up, it
was noted that his symptoms had improved significantly.
However, 3 years after surgery, his chest x-ray showed
moderate cardiomegaly and echocardiography showed
dilated RV with impaired function, dilated RPA (5cmin
diameter) and free pulmonary regurgitation. Cardiac cath-
eterization revealed RV systolic pressure of 36 mmHg,
end-diastolic pressure of 5 mmHg and RPA pressure 24/
4 mmHg (mean 12). Four months later, the patient had a
valved pulmonary homograft placement to avoid further
impairment of RV function; the postoperative course was
uneventful, and the patient was asymptomatic 5 years|ater.

Discussion

The combination of absent pulmonary valve syndrome
and absent LPA is extremely rare. The literature was re-
viewed with regards to the occurrence of unilateral ab-
sence of aPA in patients with this syndrome. Only cases
of “complete” unilateral absence of aPA (absence of both
proximal and distal segments) were included. Casesin
which the proximal segment of the PA branch was miss-
ing, with the distal segment being supplied through a
ductus arteriosus or collateral, and cases of severe hypo-
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Table 1. Data on patientswith unilateral absence of pulmonary artery associated with absent pulmonary valve

Age a which Hemodynamics  Theabsent =~ DIanosis
Authorg/ref. no. syrr?ptoms stated e T e PA branch .conflrmed by Courses
Angio Surgery Necropsy
Nadas et al.”) 6h NA LPA + + + Died on 2 d postop., 1 mo old
(extracardiac palliation failed)

Dixon et al.® 2d 80 32 48 NA LPA + + NA Died 1y postop., 11y old

Nagao et al.% NA NA LPA + NA NA NA

Macartney NA 80 25 55 17 LPA + NA NA Alive, 13y old

and Miller? (symptomatic)

Pinsky et al .19 NA 0 25 65 14 LPA + + NA Died 6 mo postop., 5y old
(symptomatic)

Arensmaneta.  9h NA NA 70 17 LPA + ND NA Died unoperated upon (infant)
4d NA NA 40 33 LPA + + NA Died 4 d postop., 5 mo old
1d NA NA 58 18 LPA + + NA Died 1 d postop., 13y old

Preshiteroet al.®? 3 mo 100 28 72 03 LPA + + + Died 10 d postop., 9y old
1w 130 50 80 25 LPA + ND ND Still aive, 43y old

McCaughan et a.® NA NA NA * NA LPA + + NA
NA NA NA * NA LPA + + NA
NA NA NA * NA LPA + + NA
NA NA NA * NA LPA + + NA
NA NA NA * NA LPA + + NA

Our case ly 100 23 77 0.83 LPA + + - Still aive, 4y postop.

RV, right ventricule; pr, pressure; PA, pulmonary artery; RV-PA, peak systolic gradient across RV outflow tract; Qp/Qs, ratio of
pulmonary to systemic blood flow; LPA, left pulmonary artery; NA, not available; ND, not done; postop., postoperative; h, hour; d,
day; mo, month; w, week; y, year; *, present but severity is unknown.

plasiaof the PA branch were excluded. Fifteen caseswith
absent LPA%2 were found and the patientsin this report
was added to them (Table 1). A true absence of RPA in
association with absent pulmonary valve syndrome could
not be found.

With respect to clinical features, al patients in whom
data could be obtained were symptomatic with respira-
tory difficulty and or cyanosis and the symptoms started
inthefirst week of lifein 6 of them”®1112 and at 3 months
of age in one.’? The patient in this report was symptom-
atic by 1 year of age. The diagnosis of absent LPA was
(or could have been) suspected from plain chest x-ray
filmin 10 patients,> 12 asit showed hypoplasia of the
left lung and significantly reduced vascul arity.

Cardiac catheterization and angiography confirmed the
absence of LPA and the marked dilatation of RPA in all
patients. There was a gradient across the RVOT in 14 of
them®®12 and it ranged from 40 to 80 mmHg; in the re-
maining 2 patients,5” this was not addressed. The direc-
tion of the shunt was stated only in 8 patients. It was left
toright in 6 of them,**? Qp/Qs ranged from 1.4 to 3.3.
The shunt was right to left in the remaining 2. PA systolic
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pressure was mentioned in 11 patients and it did not ex-
ceed 52 mmHg in any of them (McCaughan et al.> gavea
range of 18 to 52 mmHg for the whole group including
those with normal PA branches). There was only one pa-
tient with documented significantly elevated systolic PA
pressure (50 mmHg) in whom cardiac catheterization was
done at 38 years of age and shewas still alive at 43 years
of age.*?

Surgery was performed in 12 cases; intracardiac re-
pair was performed in 11 of them. The result of total cor-
rection was documented in 6 of the 11 patients; there were
5 deaths,®1%12 3 died within 30 days of the surgery,'+*? 2
died at home 1 year and 6 months after the surgery (sud-
denly).19 The present patient is till alive 5 years post-
operatively. One female patient was still aive at 43 years
of age without having had any surgery.*? One infant died
prior to surgery.

The main symptoms are usually recurrent wheezes and
difficulty breathing due to external compression by the
aneurysmal pulmonary arteries on the trachea and bron-
chi. This aneurysmal dilatation most likely occurs as a
result of increased RV stroke volume. Thisis caused by

Ann Thorac Cardiovasc Surg Vol. 12, No. 5 (2006)



Unilateral Absence of a Pulmonary Artery in Absent Pulmonary Valve Syndrome: A Case Report and Review of Literature

severe pulmonary regurgitation associated with absence
of the pulmonary valve. In the absence of a main PA
branch, the aneurysmal dilatation of the remaining PA
may be exaggerated as the whole output from the RV is
directed to it, and such patients are more symptomatic
than those with normally developed RPA and LPA. Most
of the patients reviewed were symptomatic.

Surgical correction of absent pulmonary valve syn-
dromein genera is challenging and controversial. It has
been met with high mortality especially when performed
in infants who are significantly symptomatic, 58.3%.5
Calder et a.? in their review of theliterature demonstrated
a13.3-40% mortality following intracardiac repair in al
age groups, with a higher mortality in infants. In the last
decade the operative mortality has decreased to 11%.%
In minimally symptomatic patients surgery can be de-
layed and intracardiac repair has arelatively low mortal -
ity rate, 5.0%.9 The surgical correction of absent pulmo-
nary valve when associated with absent main PA branch
is even more challenging and probably carries a higher
mortality rate; at least 5 of the 11 patientswere dead within
1 year following the intracardiac repair, 3 of the deaths
occurred within 30 days following surgery. It should be
noted that in 4 of the deaths the age ranged from 5 to 13
years.

Although total correction to one lung without place-
ment of avalvein the RVOT is possible, the long-term
outlook is still unclear. It has been noted that pulmonary
regurgitation following correction of absent pulmonary
valve and TOF is well tolerated.>'% However, some pa-
tients may develop RV dysfunction secondary to long
standing pulmonary regurgitation.*¥ One factor that may
enhance this complication in the unilateral absence of a
PA is the development of pulmonary hypertension. Pool
et al.’® demonstrated a 19% incidence of pulmonary hy-
pertension in unilateral absence of a PA in patients with-
out a shunt and 88% incidence in patients with a shunt.
Therefore, developing pulmonary hypertension may
worsen pulmonary regurgitation and RV dysfunction. Ini-
tialy in patients with minimal symptoms, insertion of a
pulmonary valve may not be necessary but close follow-
up is essential as valve insertion may be needed should
RV dysfunction develop before this becomesirreversible.
Another factor that should be assessed when considering
the need for pulmonary valve insertion is the degree and
course of the aneurysmal dilatation of the main PA branch
as this can be progressive and severe enough to cause
significant compression on the trachea and bronchi. A
valve insertion (with total correction) cures pulmonary
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regurgitation, which is the main stimulus for the contin-
ued pulmonary dilatation. It may at least ameliorate the
dilatation of the proximal PAs and improve the symp-
toms. McCaughan et al.® recommended avalve insertion
in all patients with this syndrome who have associated
absence of one PA. The durability of avalved conduit in
the RVOT islimited and has its own complications.*®
Homograft replacement of the central PA has been rec-
ommended for young infants with this syndrome when
associated with severe respiratory distress as it improves
survival ¥

Fortunately, the incidence of unilateral absence of a
PA in patients with absent pulmonary valve syndromeis
not high. Only 16 cases are documented in the literature,
including our case. Patients with absence of “origin” of a
main PA branch must be differentiated from those with
true (complete) unilateral absence of PA as the manage-
ment is different. Angiography following pulmonary vein
wedge injection and aortography may be needed to ex-
clude an abnormally developed (but present) PA such as
an anomalous origin.

It has been suggested that the absence of a PA results
from involution of the proximal 6th aortic arch (equiva-
lent to extrapulmonary segment of the PA) in utero fol-
lowed by regression of the fetal ductus arteriosus after
birth leading to severe hypoplasia of the related intrapul -
monary segment of the PA.Y")

In conclusion, absent LPA is rarely associated with
absent pulmonary valve syndrome and this combination
carries higher morbidity and mortality. Although avalve
insertion could be avoided during intracardiac repair in
minimally symptomatic patients, it may eventually be
needed because of RV dysfunction and therefore, close
follow-up iscrucial.
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