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— ABSTRACT —

The diagnosis of fetal cerebral hemorrhage (HCF) is less reported (0,9/1000 births) in comparison to the post-
partum one. We presented 2 cases of fetal intraventricular hemorrhages diagnosed.

Case 1: HCF diagnosed by ultrasound at the gestational age of 28 weeks and confirmed after birth by the pres-
ence of erythrocytes (significant number, pathological aspect) in the spinal fluid and by the modifications sig-
naled by the transfontanellar ultrasound (severe internal hydrocephaly, minimum cerebral tissue). The death
occurred after 24 hours postpartum (pathological exam: intraventricular cerebral hemorrhage). We mention the
apparent lack of maternal risk factors, negative TORCH tests.

Case 2: internal hydrocephaly at the age of 37 gestational weeks and confirmed in newborn (after cesarean
section) by the clinical characteristic modifications, severe neurological impairment with modification at the
transfontanellar ultrasound and the hemorrhagic and hypertensive aspect of the spinal fluid. We did not encoun-
ter maternal risk factors. Also, apparently, there were not any fetal risks: weight 2,820 grams at 37 gestational
weeks, negative TORCH tests, negative cultures and CRP. The hydrocephaly had a progressive evolution im-
posing ventriculotomies and cysternotomies; the placement of a ventriculoperitoneal shunt during the third
neurosurgical intervention improved the vital prognosis.

Conclusions. The presence of hydrocephaly was a faithful ultrasound sign for the diagnosis of HCF. The evo-
lution and the prognosis are influenced by the severity of hemorrhage and the gestational age. The survivors
benefit from neurosurgical treatment. The multifactorial etiology, of the HCF incompletely elucidated leads to
difficulties in establishing a target group of screening, in order to identify this lesion.
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INTRODUCTION

Neonatal intracranial hemorrhage is a well-
known phenomenon, especially in preterm babies,
when the most common is the ventricular or subep-
endymal hemorrhage (1). According to Vergani, the
maximal incidence is of 0.9/1,000 cases among the
monitored pregnancies (2). The classification of se-
verity of fetal intraventricular hemorrhages, as well
as the neonatal ones, includes: first degree — de-
fined as limited to the subependymal matrix; sec-
ond degree defined as image of ventricular hemor-
rhage, with less than 50% refilling of the lateral
ventricle and not bigger than 15 mm ventriculo-

megaly measured in the atrium; third degree — 50%
filling or more in one or both lateral ventricles,
with ventriculomegaly, but without obvious paren-
chymal impairment, ventriculomegaly over 15 mm
being also included in this category; and fourth de-
gree — manifestations included in the 1-3 degrees
associated with image of hemorrhage in the peri-
ventricular parenchyma (3). The ultrasound is the
most important tool in establishing the diagnosis of
fetal intracranial hemorrhage. The suggestive ultra-
sound signs are: asymmetrical ventriculomegaly,
ipsilateral thalamus atrophy, signs of restate blood
in the spinal fluid, unregulated echoic areas around
the ventricles or intraventricular “echoic foci”, uni-
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lateral hemorrhage in the germinal matrix with cys-
tic resorption (4). These unregulated echoic areas
can be intraventricular, periventricular, subependy-
mal, in the parenchyma, subdural, intracerebellar.
Magnetic resonance is another important diagnos-
tic method of intracranial hemorrhage which pro-
vides increased sensibility and specificity in com-
parison to ultrasound. The treatment of severe cases
involves usually neurosurgical interventions with
ventriculoperitoneal shunt placement. Regarding
the mild forms, they usually require only monitor-
ing. The evolution and prognosis of the fetal cere-
bral hemorrhage depends on multiple factors, espe-
cially on hemorrhage severity.

CASE PRESENTATION

We present two cases of fetal cerebral intraven-
tricular hemorrhage diagnosed by antepartum ul-
trasound in the Obstetrics and Gynecology Clinic 1
from Targu-Mures.

Case 1 — a 26-year-old pregnant woman, secun-
digesta and secundipara, without relevant patho-
logical history before and during the pregnancy,
monitored by ultrasound, with the last evaluation at
22 gestational weeks, presented for the 28 weeks
check-up. At the beginning of the 3™ trimester of
pregnancy, the ultrasound pointed out unilateral
ventriculomegaly, with the image of the fetal lateral
cerebral ventricle with medium echogenicity, un-
regulated aspect, suggesting an intraventricular clot
and minimum remaining cerebral tissue. After the
steroid administration, we performed a cesarian
section and the newborn weighted 1,200 grams,
Apgar 4/1 minute. Lumbar puncture performed at 6
hours postpartum, revealed over 1,000 abnormal,
deformed erythrocytes/microscopic field in the spi-
nal fluid and confirmed the old intraventricular
hemorrhage from the intrauterine life. The trans-
fontanellar ultrasound confirmed the severe inter-
nal hydrocephaly 4" [according to Lustig Gillman
classification (3)], with minimum remaining cere-
bral tissue. The evolution of the intubated newborn
in neonatal intensive care unit was unfavorable,
with death after 24 hours postpartum, associating a
severe hyaline membranes disease. Tests for identi-
fication of a TORCH syndrome were negative.

Case 2 — a 26-year-old female, first pregnancy,
without pathological history, with a monitored
pregnancy, ultrasound without modification at 33
gestational weeks presented for the regular check-
up at 37 gestational weeks. The fetal ultrasound re-
vealed an internal hydrocephaly, with moderate
echogenicity image, unregulated in the lateral ven-

FIGURE 1. Case 1 (left image) and case 2 (right image) —
fetal ultrasound axial cranial section — dilated lateral
ventricles and unregulated image with medium
echogenicity — intraventricular hemorrhage

tricle, and breech presentation of the fetus. After 24
hours, we delivered the fetus by cesarean section.
The fetal Apgar score was 9/1 minute with macro-
cephaly, cranial perimeter 38.5 cm, a birth weight
of 2,820 grams, anterior fontanella 5x6 cm, poste-
rior fontanella 1x5 cm, both in tension with dehis-
cent sutures, newborn with tonus and reflexes im-
pairment, diminished reactivity. Transfontanellar
ultrasound — 3™ degree right intraventricular hem-
orrhage [according to Lustig Gillman classification
(3)], secondary hydrocephaly (diameter of the right
lateral ventricle 2.6 cm, the left one 2.0 cm, the di-
ameter of the 3™ ventricle 0.7 cm, resistivity index
of the anterior cerebral artery above 1. Evacuator
and diagnostic lumbar puncture, performed imme-
diately postpartum, revealed a hypertensive hemor-
rhagic spinal fluid, with a number of 117,600/field
erythrocytes, leukocytes 514/field, bacteriological
exam of the spinal fluid without bacterial growth,
negative TORCH test, blood culture and CRP. The
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evolution in the following 3 months was with pro-
gressive hydrocephaly and intracranial hyperten-
sion, and he underwent 2 ventriculotomies and cys-
ternotomies; during the 3™ neurosurgical intervention
performed abroad, a ventriculoperitoneal shunt was
placed, with favorable evolution until the present
moment (the last check-up at the age of 3 years).
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FIGURE 2. Case 2 — Postpartum transfontanellar
ultrasound coronal section with obvious ventriculomegaly
of the occipital horn of the lateral and 3 ventricle

DISCUSSIONS

The etiology of the neonatal intraventricular
hemorrhage is related to: intravascular factors —
control of pressure inside the microcirculation from
the germinal matrix, fluctuations in the cerebral
flow that lead to the impairment of the placental
function and coagulation; vascular factors — related
to matrix microcirculation, the site of the initial
hemorrhage, impairment of the matrix vessels mat-
uration with ischemia; extravascular factors — mes-
enchymal and support glial factors for the matrix
vessels involved in the fibrinolytic and proteolytic
activity of the germinal matrix (5). The incriminat-
ed predisposing factors of the fetal intracranial
hemorrhage are: maternal — idiopathic or autoim-
mune thrombocytopenia, von Willebrand disease,
the use of warfarine or cocaine, seizures, severe
abdominal trauma that involves the fetus, amnio-
centesis, pregnancy cholestasis, febrile diseases; or
fetal ones — deficiencies of the coagulation factors
V and X, tumor hemorrhages, twin-to-twin transfu-
sion syndrome, multiple pregnancy with dead fe-
tus, feto-maternal hemorrhage (6,7). In a review of
the literature on 47 cases, Ozduman considers that
half of these fetal intracerebral hemorrhages are
due to autoimmune thrombocytopenia or trauma
(8). The two cases presented above did not present

either autoimmune thrombocytopenia or trauma. A
study performed on a group of 113 fetuses found an
association between fetal intracranial hemorrhage
and intrauterine growth retardation in approximate-
ly 13% of the cases (9), but in our cases we did not
find this relationship. Gould et al (10), in 2005, de-
scribed for the first time, in mice, the genetic muta-
tion that can lead to cerebral “in utero” hemorrhage,
namely the mutation of COL4A1 gene which is
known to codify collagen 4A1 (10). COL4ALl is a
gene that codifies the alfa-1 chain of the collagen
type IV, a membrane protein that is found widely in
all tissues including the vessels. It seems that the
impairment of this protein predisposes to hemor-
rhage (11-13). However, the certain involvement of
this mutation in the etiology of fetal intracranial
hemorrhage remains unclear according to the 2 cas-
es presented by Garel: first fetus with intraventricu-
lar hemorrhage and the termination of the pregnan-
cy at 30 gestational weeks, and the second one with
amniocentesis and fetus with the same mutation,
but without any disorder until the age of 9 months
postpartum (14). Hydrocephaly is considered the
most frequent ultrasound sign associated with in-
traventricular or subependymal signs of hemor-
rhage (15). The cases presented above were diag-
nosed by ultrasound during intrauterine life, and
both presented hydrocephaly. Vergani and colab.
(2) analyzing the clinical signification of the fetal
intracranial hemorrhage (41 cases) correlated unfa-
vorable evolution with the parenchymal hemor-
rhages (12/13), subdural and subarachnoid ones
(7/8), while intraventricular hemorrhages has a
mild better prognosis (11/20). On a series of 4 cases
of intraventricular hemorrhage diagnosed “in ute-
ro” of 3" and 4™ degree, the perinatal death pro-
duced in 3 of 4 cases, the 4™ one had a normal evo-
lution after vetriculoperitoneal shunt placement
(4). From the two cases presented above, the first
died shortly after birth, while the second one pre-
sented a favorable evolution after ventriculoperito-
neal shunt placement.

CONCLUSIONS

The presence of hydrocephaly was a faithful ul-
trasound sign for the diagnosis of fetal cerebral
hemorrhage. The evolution and prognosis of these
lesions depend on hemorrhage severity and gesta-
tional age. The survivors benefit from the neurosur-
gical treatment. The multifactorial and unclear eti-
ology of this fetal disorder leads to the difficulty in
establishing a “target” screening group in order to
identify these lesions.
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