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Brain Maturity Lags in Infants With Heart Defects

BY DOUG BRUNK

San Diego Bureau

SaN DIEGO — Brain develop-
ment at birth is significantly de-
layed in full-term neonates with
complex congenital heart defects,
both on magnetic resonance
imaging and by mean head cir-
cumference.

These observations “should
stimulate discussion on the opti-
mal timing of labor induction
for those infants with prenatally
diagnosed heart defects,” Dr.
Daniel J. Licht said at the annual
meeting of the American Asso-
ciation for Thoracic Surgery.

“Historically, the timing of de-
livery for neonates with prena-
tally diagnosed congenital heart
disease was determined by lung
maturity and surgical logistics.
The current study suggests
neonates with complex CHD
should be delivered as close to
term as possible,” said Dr. Licht,
a child neurologist at Children’s
Hospital of Philadelphia.

Previous studies have shown that
atbirth, term infants with complex
congenital heart defects have small-
er head circumferences and, on
MRI, have been shown to have

structural simplicity of the brain as
seen by open operculum. These in-
fants “also have an unexpectedly
high proportion of preoperative
and postoperative white matter in-
jury in the form of periventricular
leukomalacia,” he said.

This finding has been corrob-
orated by a report of biochemi-
cal immaturity of the white mat-
ter in infants with congenital
heart defects as shown by MR
spectroscopy (N. Engl. J. Med.
2007;357:1928-38).

Dr. Licht and his associates hy-
pothesized that term infants with
complex forms of congenital
heart defects have structurally
delayed brain development as
measured by smaller head cir-
cumferences and a lower total
maturation score (TMS), a vali-
dated MRI metric for assessing
full brain maturity. The TMS is
composed of four MRI charac-
teristics: myelination, cortical
folding, germinal matrix, and mi-
grating bands of glial cells.

A 3-Tesla MRI was used to
evaluate 29 full-term infants with
hypoplastic left heart syndrome
(HLHS) and 13 with transposi-
tion of the great arteries (TGA)
just prior to heart surgery. In-

Open operculum, indicating structural simplicity of the brain, was
seen in 86% of neonates with complex congenital heart defects
on magnetic resonance imaging.

fants with evidence of perinatal
distress, shock, or intrauterine
growth retardation were exclud-
ed from the study “as these were
felt to be independent risks for
brain injury,” Dr. Licht said.
Clinical studies were reviewed
by a single neuroradiologist who
was blinded to the clinical data,
and TMS was rated by two MRI
readers who also were blinded to
the data. Findings were compared
with published normative data of

similar gestational age. The mean
gestational age of the 42 infants
was 39 weeks and 64% were boys.
Average birth weight was 3.4 kg.

The average head circumfer-
ence for infants in the study was
34.5 cm, which is a full standard
deviation below the expected nor-
mal of 35.5 cm. In addition, open
operculum was seen on MRIin 36
of the infants (86%), and would
be expected in less than 5%-10%
of normal full-term infants

IMAGES COURTESY DR. DANIEL J. LICHT

The average TMS for infants in
the study was just over 10, which
is significantly lower than re-
ported normative TMS of 11.1 in
noncardiac infants with a gesta-
tional age of 36-37 weeks.

“This average TMS ... places
our term infants with congenital
heart defects at 35 weeks of ges-
tational age, when white matter
remains vulnerable and myelina-
tion is just beginning,” Dr. Licht
said. “We conclude that this
group of otherwise healthy term
babies with congenital heart de-
fects has immature brains as evi-
denced by the high prevalence of
small head circumferences and
open opercula and corroborated
with the finding of reduced TMS
scores, suggesting a delay in brain
maturity of a full month.”

He noted that the relative im-
maturity of the central nervous
system in these term neonates
“may provide the substrate for
the vulnerability to white matter
injury in the pre-, intra-, and post-
operative periods.”

The study was funded by the
National Institute of Neurologi-
cal Disorders and Stroke and by
the Dana Foundation. Dr. Licht
had no conflicts to disclose. MW

Prognosis for PAD
Linked to Stenotic
Lesion Location

BY BRUCE JANCIN

Aortic Root Surgery in Marfan Patients
Amplifies Their Predisposition to Migraine

Denver Bureau

MUNICH For peripheral arterial disease, like
real estate, it’s all about location.

In a review of 400 patients, those with proxi-
mally located peripheral arterial disease (PAD)
within aortoiliac vessels, were more than twice as
likely to die or have a cardiovascular disease event
during follow-up as patients with peripheral artery
disease lesions located exclusively in distal, in-
frailiac arteries, Dr. Victor Aboyans reported in a
poster at the annual meeting of the European So-
ciety of Cardiology.

The study reviewed all 400 patients who un-
derwent an initial, lower-limb angiography ex-
amination at the hospital during 2000-2005. Their
average age was 68 years, and 78% were men. Ar-
terial stenoses of 50% or more were located by
two experienced vascular physicians.

Aortoiliac lesions were found in 211 patients.
Many of these patients had lesions in distal ar-
teries, too, although 56 of these patients only had
aortoiliac stenoses. The other 189 patients in the
study had stenotic lesions confined to distal parts
of the lower vasculature, including femoro-
popliteal disease and infragenicular disease.

During follow-up through April 2007, the rate of
total death in the patients with aortoiliac stenoses
was about 2.5-fold higher than those PAD patients
who only had distal lesions in an analysis that ad-
justed for differences in patient age, gender, smok-
ing status, diabetes, heart failure, prescribed drug
use, and several other comorbidities and variables,
said Dr. Aboyans, a senior physician at Dupuytren
University Hospital in Limoges, France.

—Mitchel L. Zoler

MuNICH — Patients with Marfan syn-
drome have a sharply increased prevalence of
migraine, especially migraine with aura, ac-
cording to Dutch investigators.

Moreover, Marfan syndrome patients who
undergo aortic root surgery experience a dou-
ble headache of sorts; that is, an independent
further increase in the risk of migraine, Dr.
Jeroen C. Vis reported at the annual congress
of the European Society of Cardiology.

The explanation for the association be-
tween aortic root surgery and a high rate of
migraine in Marfan syndrome patients is un-
clear. One possibility is that the aortic graft
throws off microemboli, which trigger
headache attacks, according to Dr. Vis of Aca-
demic Medical Centre, Amsterdam.

He reported on 97 adults with Marfan syndrome who had
amean age of 39 years and 80 age- and gender-matched con-
trols. All underwent a clinical interview in which migraine
diagnosis was based on International Headache Society cri-
teria. Migraine was diagnosed in 44% of the Marfan patients,
compared with 28% of controls. Thirty-seven percent of Mar-
fan patients had migraine with aura, as did 10% of controls.

The prevalence of migraine among controls was higher
than usual. This is most likely due to the influence of familial
migraine; 16 of the 80 controls were first-degree relatives of
participating Marfan syndrome patients, Dr. Vis said.

In this study, Marfan syndrome was an independent risk
factor for migraine overall, and conferred an adjusted 2.4-fold
increased risk, along with a 6.2-fold increased risk for mi-
graine with aura. Thirty-five percent of the Marfan patients
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A: Lateral angiogram of the ascending aorta shows dilation of the
sinuses of Valsalva and proximal ascending aorta and normal
ascending aorta. B: Lateral MRI of the same patient is shown.

underwent aortic root surgery. A history of the surgery was
independently associated with a 3.9-fold increased risk of mi-
graine and a 4.5-fold greater risk of migraine with aura.

The investigators also looked at other cardiovascular
features of Marfan syndrome. Neither mitral valve surgery,
aortic dilatation, aortic dissection, mitral valve prolapse, nor
mitral regurgitation showed to be independently associat-
ed with an increase in migraine. Aortic root surgery was
unique in this regard.

Dr. Vis said that he and his colleagues plan next to look
at headache patterns in patients without Marfan syndrome
who have undergone aortic root surgery.

The goal of the study will be to determine whether a his-
tory of the surgery is also a risk factor for migraine and mi-
graine with aura. [ ]
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