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COMMENTARY

The Needed Studies Trying to Untangle the Complex Nature
of Neonatal Intracranial Bleeds Occurring around Birth

The challenge of understanding mechanisms beyond insults
and the resulting brain lesions in term or near-term neo-

nates facing delivery time is far from being fully untangled. We
believe considering together near-term and term neonates is
justified because major achievements in brain maturation have
been obtained for fetuses after 34 weeks of gestation.1 Karamian
et al2 produced this very useful and large single-center retro-
spective study on intracranial hemorrhages that we know are
highly heterogeneous with a complex and often unclear nature.
Data on the multicompartment character of intracranial hemor-
rhages emerges as one of the principal findings of the study,
reinforcing a generic hemodynamic identity of these intracra-
nial bleeds but minimizing the contribution of instrumented
delivery and of coagulopathy favoring bleeding.

Intraventricular hemorrhages (IVHs) also remain well-repre-
sented in this population of neonates close to or at term gestation.
IVH in very premature neonates is undoubtedly due to the vascu-
lar vulnerability at the caudothalamic notch of the remaining
germinal matrix, so prone to bleed into the ventricles in the first
3–4days of life, making obvious the origin of the IVH.3 At term
gestation, many cerebral developmental features are changing; the
germinal matrix undergoes anatomic involution, though IVH also
remains rather frequent in less premature neonates as this study
confirms. Knowledge of the origin of IVH in such neonates near
or at term is only based on pioneer and very old postmortem stud-
ies4 showing the likely origin from the choroid plexus.

The present work further highlights the role of brain venous
thrombosis phenomena, because we know IVH may disclose
cerebral sinovenous thrombosis (CSVT) in term neonates5 and
also in near-term preterm neonates.6 In these mildly premature
neonates, a late appearance of IVH (in very preterm neonates
IVH occurs in the first 3–4 days) reveals the phenomenon of
progression of CSVT into the deep, venous system of the brain
with frontal medullary vein involvement, an anatomic area that
is the last one to mature.1 In these neonates, thrombophilic
abnormalities are more significantly represented.7 Conversely, it
is not so uncommon to also find medullary vein involvement in
the brain of term neonates in the first days of life, mimicking

local venous thrombotic phenomena without evident CSVT and
potentially representing a different form of neonatal encephal-
opathy that we have already described.8 These abnormalities
despite possibly resulting in “linear” periventricular leukomala-
cia–like lesions, again atypically more frequent in the frontal
part of the brain, represent a different entity from the better
known white matter diseases of premature neonates first
described by Banker and Larroche in 19629 and clinically identi-
fied exactly one hundred years before by William J. Little.10

We believe one of the major merits of the present study is to
stress the important role of periventricular, medullary, and corti-
cal vein involvement, a phenomenon described as thrombosis by
the authors and perhaps a potential sign of a venous congestion
in the pathogenesis of an intracranial bleed occurring around the
time of labor and delivery. This sequence of events may repro-
duce what already observed decades ago for understanding the
pathogenesis of IVH from the germinal matrix of premature neo-
nates, originally thought to be an arterial kind of bleeding more
than a venous one, the “venous hypothesis” we all trust currently.
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