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Table 2 Baseline characteristics {n=24) Table 4 Catheter-related characteristics and complications (n=24)
Age lyear] Number of procedures

Median 34.5 Total indicated cavity/trials 34/42(1.23)

Interquartile range 29.3-36.8 Total success rate per cavity 1 39/42 (93%)
Gestational age af the first operation (week Number of fime-lag reintervention 8/24 (33%)

Median 27.4 Catheter displacement :

Interquartile range 26.2-3 Iy 2 Per case 4/24(16.7%)
Hydrops 17 {70.8%) Per procedures L 4/42(9.5%)
Polyhydramnios 13{54.2%) Pregnancy complications
Side of pleural effusion Polyhydramnios after operation* = ;‘é/ 11(55%)

Right 4(16.7%) Intrauterine infection ’ 0(0%) -

Left g s ‘ ) 10 (4 1.7%) Pregnancy-induced hypertension 1(4.2%)

Bilateral 10 (41.7%) Abruption of placenta 0 (0%)
Location of placenta Mirror syndrome 3{12.5%)

Anterior 12 (50%) PROM )

Posterior 12 (50%) Within 7 days after TAS 0 (0%)

Within 28 days after TAS 1(4.2%)
PROM date after operation (N=7)
Median {interquartile range) 62 (33-96)

Table 3 Perinatal outcomes (n=24)

Survival rate at 28 days of life

12/17 (70.6%)

Hydrops
Without hydrops 7/7 [100%)
Total 19/24 (79.2%)

Gestational age af delivery (week)

Median 34.8
Interquartile range (32-36.9)

Birth weight {g); mean {SD) 2272 1553.7)

Changes of skin edema after TAS neonatal death (n)
Complete remission 7 143.8%) 0
Partial remission 4 (25%) ]
No change 2 (12.5%) 0
Progression 31{18.8%) 3*

SD, standard deviation; TAS, thoracoamniotic shunting.
*Included the refused case.

might be dependent on the interval between the fluid
accumulation and the fluid drainage by the catheter. In severe
cases where the catheter did not function adequately,
there may have been other causes of fetal pleural effusion
that are difficult to control by shunting alone. The rate of
polyhydramnios after the operation seemed to be high that
we confirmed additional polyhydramnios 6/11(55%) after the
shunting. As we encountered cases in which polyhydramnios
developed after resolution of the skin edema and effective
drainage of the pleural effusion, we do not have any clear
explanation for this phenomenon at present.

The survival rates and safety exceeded the acceptable level,
as compared with previous reports. A double-basket shunt
could be a useful alternative device for thoracoamniotic
shunting in the treatment of fetal pleural effusions.

Prenatal Diagnosis 2012, 32, 1282-1287
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PROM, preferm rupture of the membranes; TAS, thoracoamniotic shunting.
*Diagnosed polyhydramnios (Deepest vertical pool; DVP > 8 cm) after operation.
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o Severcl refrospective  reviews have reported ' the efficacy  of
thoracoamniotic shunting for pleural effusion in fetuses with hydrops.
However, fetal death related to the  shunt, - including - infrathoracic
displacement and preferm rupture of membranes have been reported
as complications.: However, no systematic prospective studies have
been conducted vet, and the efficacy and incidence of adverse effects
[AEs) of thoracoamniotic shunting using a doub!ebosket catheter are still
unknown. ~

e This is the first prospective trial describing the survival rate and adverse
effects (AEs) associated with thoracoamniotic shunhng usmg a thin
double-basket catheter.

o Qur prospective registered trial also clarified the true frequency of AEs.
No fetal deaths or fatal materal AEs were encountered; preterm
rupture of the membrane before 37 weeks of gestation: occurred in
7/24(29%) cases, whereas in 1/24{4.2%) cases, it accurred within
28days after the shunting procedure. The reinfervention rate was
around 23-33%, and the indications were obsiruction; dislodgement,
and shortived effect of the initial shunting procedure.

© 2012 John Wiley & Sons, lid.
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Tetralogy of Fallot (TOF) associated with an absent pul-
monary valve (APV) is a rare variant accounting for 3—6 %
of all patients with TOF [7]. Although several cases of left
hemitruncus (anomalous left pulmonary artery originating
from the ascending aorta) in TOF with an APV have been
described [2, 6], the prenatal diagnosis of this condition has
not been reported previously.

A 33-year-old woman, gravida 1 para 1, was referred to
our hospital at 38 weeks of gestation with the diagnosis of
fetal congenital heart disease. Fetal echocardiography
showed a ventricular septal defect with overriding of the
aorta, an APV with both stenosis and regurgitation, and an
enormously dilated pulmonary trunk (Fig. la, b). The right
pulmonary artery also was dilated, whereas the proximal
portion of the left pulmonary artery was not observed. The
distal part of the left pulmonary artery connected with the
ascending aorta (Fig. Ic). The diagnosis was TOF with an
APV, absent left pulmonary artery, and anomalous origin
of the left pulmonary artery from the ascending aorta.

At 39 weeks of gestation, a female neonate weighing
2,816 g was delivered vaginally with Apgar scores of 8 at
1 min and 9 at 5 min. Neonatal echocardiography and
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three-dimensional computed tomography confirmed the
prenatal diagnosis of TOF with an APV and the anomalous
origin of the left pulmonary artery from the ascending aorta
(Fig. 2a, b). Symptoms of respiratory and circulatory fail-
ure gradually progressed over time. On day 36 after
delivery, the infant underwent a total corrective operation
with the Rastelli operation, plication of the right pulmonary
artery, and reconstruction of the left pulmonary artery.
Postoperatively, the infant did well.

A prenatal diagnosis of TOF with an APV has been
reported in several case studies [4, 7]. The most frequent
form is characterized by an absent pulmonary valve, a
severely dilated pulmonary trunk, and branches associated
with a ventricular septal defect and overriding of the aorta,
as shown in our case. On the other hand, hemitruncus is an
uncommon congenital cardiac malformation in which one
pulmonary artery branch originates from the ascending
aorta. Although left hemitruncus is less common than right
hemitruncus, the former is more commonly associated with
either TOF or right aortic arch [3]. To date, 17 cases of
TOF with left hemitruncus have been described [3].

Diab et al. [3] reported a case of left hemitruncus
diagnosed by an anomalous origin of the left pulmonary
artery from the ascending aorta in a fetus with TOF. Aly
et al. [1] reported pre- and postnatal images of left hemi-
truncus in a fetus with TOF and an APV. Fetal echocar-
diography showed that the main pulmonary artery and the
right pulmonary artery were markedly dilated, but the
origin of the left pulmonary artery was not clearly estab-
lished. A postnatal echocardiogram of the neonate showed
an abnormal origin of the left pulmonary artery from the
ascending aorta. Thus, failure to recognize the bifurcation
of the pulmonary trunk should lead to a search for an
anomalous origin of one pulmonary artery from the aorta in
a fetus with TOF and an APV, as shown in our case.

@ Springer
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Fig. 1 Fetal echocardiography at 38 weeks of gestational age.
a Ventricular septal defect (arrow) with overriding of the aorta in
the four-chamber view. b Fetal echocardiography (left) showing the
absence of a pulmonary valve, a narrow pulmonary annulus, and
enormous dilation of the main and right pulmonary arteries. The
proximal portion of the left pulmonary artery is absent. Fetal color

Fig. 2 Neonatal three-
dimensional computed
tomography showing the
anomalous origin of the left
pulmonary artery from the
ascending aorta. a Anterior view
showing enormous dilation of
the right pulmonary artery.

b Posterior view. aAo ascending
aorta, MPA main pulmonary
artery, LPA left pulmonary
artery, RPA right pulmonary
artery, BCA brachiocephalic
artery, dAo descending aorta

The outcome of TOF with an APV is closely related to
the degree of airway obstruction and subsequent broncho-
malacia due to bronchial compression by the dilated pul-
monary trunk [4, 7]. In cases of hemitruncus, there is a
characteristic circulatory abnormality, with the affected
lung perfused at systemic pressure and the remaining lung
exposed to the entire output of the right ventricle [5]. As
pulmonary vascular resistance is decreased in the early
neonatal period, the blood pressure and flow into the
anomalous pulmonary artery is increased, leading to pul-
monary hypertension, edema, and eventually congestive
heart failure. Thus, early diagnosis and surgical correction
are imperative in hemitruncus with TOF and an APV
because early surgical repair results in a favorable out-
come, as shown in our case and previously reported cases
[1, 31

@ Springer

Doppler echocardiography (right) shows severe pulmonary regurgi-
tation (dashed arrow). ¢ Fetal echocardiography showing that the
distal part of the left pulmonary artery is connecting to the ascending
aorta. LV left ventricle, RV right ventricle,; Ao ascending aorta, MPA
main pulmonary artery, RPA right pulmonary artery, LPA left
pulmonary artery, BCA brachiocephalic artery
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