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出生前：並列循環	
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出生後：直列循環	
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図2.並列循環と直列循環	



 脳AVshuntを合併した胎児循環.右室からの血液は動脈管
を通じて血管抵抗の低い胎盤にむけて下行大動脈へ流入. 
頭部の血管抵抗も低いため、下行大動脈と大動脈を逆行す
る血流に２分される .このため、上大静脈に還流する血流が
増加し、右室への著明な容量負荷がかかる. 

図３.	  脳AV	  shuntを合併した場合の胎児循環	
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三尖弁逆流	
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表1	



表2	

already be irreversible. Spontaneous thrombosis should not be
considered a favorable outcome. Expecting it to occur does not
represent a therapeutic strategy and now constitutes an unac-
ceptable choice.

Developmental delay is part of the natural history of un-
treated VGAM. Careful evaluation of neurocognitive perfor-
mances shows that most children with macrocrania present
some degree of mental retardation. In view of the poor prog-
nosis of the disease, specialists and parents tend to accept as
normal a child with mild retardation (up to 20% of normal for
the chronological age). Such delay allows the child to attend a
normal school, albeit with support. To measure the neurocog-
nitive status during the follow-up period, the pediatric neu-
rologists in Bicêtre have recommended the Denver test and the
Brunet-Lezine test, which are easy to perform and are repro-
ducible (10). However, one should interpret the developmen-
tal status of a child at one point in time with caution. It is more
important to look at the rate of development over time and to
interpret the results together with what is known about the
child’s background.

The specific evaluation score in neonates cannot be used for
clinical follow-up in infants. We have chosen a more global
clinical initial outcome assessment (Table 5). Although this

score may lack certain details, it has been sufficient to observe
the evolution in a given child. With this score, we have been
able to rationalize and compare our decisions and to verify
their stability over the past 20 years.

PROBLEMS IN THE MANAGEMENT OF
VGAM

Cardiac Manifestations
Cardiac manifestations have been reviewed for neonates

(11) and antenatally diagnosed VGAM (24). In contrast to the
cardiac failure observed in large hemangiomas, where they
occur at infancy at the proliferative stage of the disease, the
congestive cardiac failure (CCF) in VGAM can be present
during the neonatal period.

In most cases, there is a brief period of stabilization, after
which the CCF worsens during the first 3 days of life, then
stabilizes again and improves with appropriate medical man-
agement. Severe CCF in neonates requiring mechanical venti-
lation usually is associated with poor outcome (6). None of the
babies referred to us developed de novo cardiac failure after
the third week of life. However, cardiac function can decom-

TABLE 4. Bicêtre neonatal evaluation scorea

Points Cardiac function Cerebral function Respiratory function Hepatic function Renal function

5 Normal Normal Normal — —
4 Overload, no medical

treatment
Subclinical, isolated EEG
abnormalities

Tachypnea, finishes bottle — —

3 Failure; stable with medical
treatment

Nonconvulsive intermittent
neurologic signs

Tachypnea, does not finish
bottle

No hepatomegaly,
normal hepatic function

Normal

2 Failure; not stable with
medical treatment

Isolated convulsion Assisted ventilation, normal
saturation FIO2 ! 25%

Hepatomegaly, normal
hepatic function

Transient anuria

1 Ventilation necessary Seizures Assisted ventilation, normal
saturation FIO2 " 25%

Moderate or transient
hepatic insufficiency

Unstable diuresis
with treatment

0 Resistant to medical therapy Permanent neurological
signs

Assisted ventilation,
desaturation

Abnormal coagulation,
elevated enzymes

Anuria

a EEG, electroencephalogram; FIO2, fractional inspired oxygen. Maximal score # 5 (cardiac) $ 5 (cerebral) $ 5 (respiratory) $ 3 (hepatic) $ 3 (renal) # 21.

TABLE 5. Bicêtre admission and outcome scorea

Score Condition

5 Normal (N)
4 Minimal nonneurological symptoms, not treated (MS), and/or asymptomatic enlargement of the cardiac silhouette
3 Transient neurological symptoms, not treated (TNS), and/or asymptomatic cardiac overload under treatment
2 Permanent minor neurological symptoms, mental retardation of up to 20%, nonpermanent neurological symptoms under treatment

(MNS), normal school with support, and/or cardiac failure stabilized with treatment
1 Severe neurological symptoms, mental retardation of more than 20% (SNS), specialized school and/or cardiac failure unstable

despite treatment
0 Death (D)

a Does not apply to neonates.
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図7.出生後、肺血管抵抗が低下し肺血流が増加する。大量の短絡による肺血流増大は肺うっ
血を生じ、肺うっ血は反射性の肺小動脈収縮をもたらす。肺高血圧は持続し、動脈管を右-左
短絡することになる。また右房圧も高い状態が続き卵円孔を右-左短絡する。いわゆる胎児循
環遺残となりチアノーゼを生じる。  
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図８.動静脈短絡量が多い最重症例. 肺血流量増加し、肺高血圧を生じる.卵円孔、動脈管の
血流は、右左短絡となり、更なる右室へ容量負荷がかかる.この状況で、動脈管が閉鎖すると、
体血圧を上回る肺高血圧(suprasystemic PH)となり非代償性右心不全に陥る. 
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