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Pulmonary Hypertension in Newborn In-
fants with Vein of Galen Malformation

Objective: Vein of Galen malformation (VGM) is a rare cerebrovascular malformation. Children with
VGM presenting in newborn period demonstrate various clinical courses from normal development
to severe neurologic impairment or death. The aim of our study was to describe the characteristics of
pulmonary hypertension and its treatment response in newborn infants with VGM.

Methods: We retrospectively reviewed medical records of newborn infants with VGM who were
antenatal diagnosed and treated with endovascular embolization in a single tertiary center. Clinical
characteristics including echocardiographic data were described.

Results: A total of six patients were diagnosed with VGM. Endovascular embolization was perform-
ed early postnatal days (median, 6.5 days) in four patients who required cardiorespiratory support.
Echocardiography revealed pulmonary hypertension in the four cases and two of them received
targeted therapy against pulmonary hypertension including inhaled nitric oxide and other pulmo-
nary vasadilators. Incomplete occlusion of VGM failed to reverse the pulmonary hypertension. Mor-
tality occurred in two patients with severe pulmonary hypertension in whom incomplete occlusion
for VGM lesion. The cause of death was multi-organ failure secondary to right heart failure.
Conclusion: Pulmonary hypertension was a common manifestation in newborn case with sympto-
matic VGM. The efficacy of early embolization and management for pulmonary hypertension in
the newborn cases with persistent pulmonary hypertension of the newborn requires further large
studies.
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Table 1. Characteristics of the Study Subjects
Birth  Apgar Prenatal . . Respiratory [.)ahysat Final Final Follow- Clinical
Case GA . . . Bicétre Heart support initial . results of L
ex weight score 1/5 diagnosis . . . emboli- . imaging . out-
No. (weeks) : score failure (mechanical emboli- - emboli- . duration
(g9 minutes (weeks) - - zation ) studies comes
ventilation) zation zation (months)
1 F 34 3,071 6/7 33 14 Y Y Mural 4 2 Incomplete  IVH 4 NA
2 F 39 3,460 7/9 38 18 N N Mural 93 1 Complete  Decreased HDC 4 4
3 F 39 3,724 8/9 34 18 N N Mural 155 1 Complete  Resolved HDC 30 4
4 M 38 3554 6/8 31 17 Y N Mural 9 2 Complete  Resolved IVH, 27 3
HDC
5 F 34 2,070 4/6 29 10 Y Y Choroidal 5 2 Incomplete  IVH, parenchy- 3 0
mal
hemorrhage
6 F 38 3,230 5/8 30 19 Y Y Choroidal 8 3 Incomplete Dilated lateral 4 0
ventricles

Yasargil classification of clinical outcome 5-point scale14 (score of 0: death; score of 1: severe neurological impairment; score of 2: moderate neurological impairment;

score of 3: mild neurological impairment; score of 4: normal).

Abbreviations: No.,, number; GA, gestational age; F, female; Y, yes; IVH, intraventricular hemorrhage; NA, not applicable; N, no; HDC, hydrocephalus; M, male.
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Fig. 1. Representative images of mural type vein of Galen malformation in patients in whom complete (A-D; case
4) or incomplete (E-H; case 6) endovascular embolization was performed. Pre-treatment brain imaging (T2
weighted MRI; A, E) and post-treatment brain imaging (T1 weighted MRI; B, F) and pre-treatment (C, G) and post-
treatment (D, H) angiography with microcatheter approach to the vascular lesion was shown. MRI, magnetic
resonance imaging.

Table 2. Pre and Post-Embolization Echocardiographic Findings and Treatments in 4 Newborns with Heart Failure

Right to left or Tricuspid regurgitation Ventricular septal Ejection fraction/fractional
Case bidirectional shunt (m/s) flattening shortening (%) Inotro- Diure- PuImonary
. . hypertension
No. Pre- Post- Pre- Post- Pre- Post- Pre- Post- pics  ftics treatment
embolization embolization embolization embolization embolization embolization embolization embolization
1 Y Y 35 NA Y Y NA NA Y Y N
4 Y N 28 N Y N NA 493/234 N Y N
5 Y Y 40 425 Y Y 64.2/32.7 65.0/33.2 Y Y Treprostinil, sildenafil,
bosentan, INO
6 Y Y 42 36 Y Y 62.9/32.3 53.1/259 Y Y Treprostinil, sildenafil,

bosentan, iNO

Abbreviations: No., number; Y, yes; NA, not applicable; N, no; iNO, inhaled nitric oxide.
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Fig. 2. Representative chest radiographs and echocardiography images of the patients with severe pulmonary
hypertension (case 5). Chest radiographs immediately after birth (A) and at 2 days after initial embolization (B)
demonstrate severe cardiomegaly. A pre-embolization echocardiography shows a right to left shunt through
patent ductus arteriosus (C), tricuspid valve regurgitation (D) and interventricular septum flattening (E).
Pulmonary hypertension and right heart failure persisted despite endovascular embolization of vein of Galen
malformation, ductus ligation and aggressive pulmonary hypertensive medications including inhaled nitric oxide
and other pulmonary vasodilators. A post embolization echocardiography shows enlarged right atrium (F), right
to left shunt through atrial septal defect (G), tricuspid valve regurgitation (H).
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