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ABSTRACT

Six term newboms, presenting with seizures,

~in whom cranial sonogram showed isolated
periventricular hemorrhage (SEH) are described.

Age of onset of seizures ranged from day one of

birth to day twenty-one. Seizures appeared spon-

taneously in previously healthy newboms in three

cases. All but one survived, and three have near

normal development. Isolation of hemorrhage to

the penventricular area suggests germinal matrix

to be the source of hemomhage in these cases.

These cases also emphasize the need to consider

diagnosis of IVH in term-newboms presenting
with seizures.

Key words: Periventricular hemornhage, Genm-
nal matrix.

From the Department of Pediatrics, Maulana
Azad Medical College and Department of
Radiology, GB Pant Hospital, New Delhi-
110 002.

Reprint requests:  Dr. V. Chadha, B-9,
Panchwati, Azadpur, Delhi-110 033.

Received for publication April 23, 1990;

Accepted February 12, 1991

Isolated periventricular hemorrhage
also known as subependymal hemorrhage
(SEH) is Grade-I, intraventricular hemor-
rhage (IVH) of grading system described
by Papille ef al.(1). In infants born at term,
intraventricular hemorrhage (IVH) has
been considered a rare event(2-4). With
the advent of non-invasive modalities like
ultrasound and computerized tomography
(CT), IVH is now being increasingly
reported in term infants(2,4-7). It 1s well
established that the hemorrhage originates
from the germinal matrix in preterm
infants(1,3,8). However, the source of the
bleed in term neonates is not well under-
stood. Most workers have postulated
choroid plexus to be the site of the hemorr-
hage(4,5,9,10). The hemorrhage has, rarely
been shown to be isolated only to the
periventricular region(6,11), suggesting
germinal matrix as the site of the hemorr-
hage. We report six term newborns with
SEH suggesting germinal matrix to be the
origin of the hemorrhage. -
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Case Reports

The salient clinical profile of the six
cases is summarized in the Table. All the
cases except Cases 1 and 2 where feeds
were not yet started, were on breast feeds.
All had received Vitamin K immediately
after birth. Case 1 had hypothermia at 4
hours of birth, from which she improved by
rewarming and had a normal examination
at 6 hours of birth. The baby, however, .
started convulsing at 18 hours of birth.
Case 2 suffered from severe birth asphyxia
and Case 5 had culture proved septicemia.
There were no apparent high risk factors in
Cases 3, 4 and 6. Diagnosis of SEH was
made by Cranial sonogram which showed
hemorrhages isolated to periventricular
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Fig. 2. Right parasagittal scan of Case 3 showing periventicular hemonhage
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TABLE--Pertinent Profile of the Six Cases
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Case/  Birth  Perinatal Seizure Presentation  Cranial Follow-up
Sex weight  history onset sonogram
(8 (days)
1/F 2600  Hypothermia 1 Gen. szs R-SEH szs ceased
1.5x1.7 cm after 5 days, SEH
disappeared at
i B : 3 weeks, Development
normal at 7 months.
2/F 2800 Post-term 2 Depressed B-SEH szs ceased after
asphyxia R-focalszs  R-09x1.2cm 3 days, SEH
1-08x1.0cm  disappeared at
8 weeks Development—
Tl e mild delay at 4 months.
3/M 3250  Normal 11  Gen.szs R-SEH szs controlled with
1.8x1.5cm difficulty, lost to
2 _ follow-up.
4/M 2500  Normal 4  Microcephaly R-SEH At 8 months—
jittery 1.1x1.5 cm microcephalic
Gen. szs developmental delay
. on anticonvulsants
5/M 2350  Normal 5 Poorfeeding R-SEH &  Expired after

Poor NNR 1.0x1.2 cm 10 days

Tonic szs

Icterus

" till legs
6/F 2500  Breech 21 Poorfeeding L-SEH szs ceased after

Fever 1.0x1.5 cm 7 days,

Gen. szs SEH disappeared
after 4 weeks social
smile present at
2 months

szs-seizures, Gen.-Generalized, R-right, L-left, B-bilateral, SEH-subependymal hemorrhage, NNR-

neonatal refiexes.

area with no extension into the ventricles
(Figs. 1 & 2). The hemorrhage disappeared
in 3-8 weeks time in Cases 1, 2 and 6.

from cranial
investigations

Apart
additional

included complete hemogram, blood sugar,
S. electrolytes, S. Calcium, blood culture
and lumbar tap. Zumbar tap was not done

sonogram,
performed

in Case 2, who had severe birth asphyxia.
Biood culture grew Kiebsiella in Case 5,
who had septicemia. This baby also had
significant bandemia and S. bilirubin values
of 16 mg/dl (total) with 7 mg/dl (direct).
In the remaining infants, all these
aforementioned investigations were within
normal range.
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Discussion

The association of IVH with prema-
turity is a known event(1,3,8). Papille et
al.(1) stated that germinal matrix and IVH
are lesions of prematurity and occur in
43% of infants weighing less than 1500 g at
birth. In infants born at term, IVH is con-
sidered to be a rare event(2). Autopsy
studies of the perinatal period include only
a small number of term infants with
IVH(2,12). Isolated periventricular hemor-
rhage (SEH) is still rarer in term new-
borns(4,11). Leech and Kohnen(8) in 184
autopsies found SEH in preterm infants
only.

IVH in preterms classically emanates
from small vessels, principally capillaries,
in the subependymal germinal ma-
trix(1,8,13), which is a richly vascular struc-
turc and is more pronounced in the fetus of
six to eight months gestation(1). The he-
morrhage can remain isolated to the
subependyma or it can rupture through the
ependymal lining into the ventricles. Upto
82% of SEH rupture into the ventricles to
give rise to higher grades of IVH(8).

There has, however, been a total lack of
agreement about the origin of hemorrhage
in the full-term newborns. Most of the au-
topsy studics(9,10,14) have suggested cho-
roid plexus to be the commonest site of
IVH in full-term infants. Larroche(15) in-
dicated that the posterior tufts of the cho-
roid plexus at the glomus are frequent sites
of hemorrhage in the full-term infant.
Studies based on CT(2,4,5) have not given
a conclusive result because CT does not
reliably determine whether intraventricular
blood lies within or on the surface of cho-
roid plexus(16). Even on ultrasound one
can seldom recognize the origin of the IVH
unless it arises from the germinal ma-
trix(17). The observation becomes more
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reliable when the hemorrhage is localized
to either inside the ventricles or to the
subependyma. In all our cases, the hemor-
rhage was restricted to subependymal area
(Grade-1 IVH). It is therefore logical to
assume that the source of the hemorrhage
was the germinal matrix, Germinal matrix
becomes an uncommon source of hemor-
rhage with progressively increasing gesta-
tion because of its remodelling and gradual
regression by term, but there are still some
scattered istands of matrix cells in the ven-
tricular wall and a thick cushion in the
region of the caudate nucleus and thala-
mus(18). Some autopsy studies have also
confirmed bleeding from this persistent
germinal matrix(13,14). These full-term
infants may represent one end of the
spectrum of germinal matrix hemorrhage
often associated with prematurity.

In contrast to TVH in preterms where it
occurs @arly in life, IVH in term newborns
has been reported at upto three months of
age(7,11). The pathogenesis of IVH in
term newborns is not yet clearly deter-
mined(4). High risk factors like asphyxia,
hypernatremia, hypoxemia, acidosis and
hyperviscosity have been repeatedly impli-
cated in the reports of IVH in term
infants(4-6). Lately there are reports of
resurgence of association of IVH with
hemorrhagic disease of newborn(11).
However, there have been many cases of
IVH in term infants, where no identifiable
medical risk factor could be found(4,5,7).

Outcomes of IVH range from hydro-
cephalus and severe neurologic damage to
essentially complete recovery(7). Unrup-
tured SEH is a milder form of IVH and
has a favorable outcome(3). All our cases,
¢xcept Case 5, who had septicemia
survived. Case 1 and 6 are developing
normally, Case 2 has mild delay but also
had birth asphyxia in addition. Case 4 with
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developmental delay has primary micro-
cephaly also.
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consider IVH as a potential diagnosis in
the full-term neonate who has acute neu-
rologic findings in the immediate pcrmatal
pericd or even later.
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