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Cerebral Venous Distention
Associated with Cardiac
Failure in Infants

Three infants with congestive cardiac failure demonstrated dilated and hyperdense
intracranial veins and sinuses on noncontrast cranial CT. Intracranial venous thrombosis
and arteriovenous malformation were excluded in two infants by autopsy and in one
infant by MR imaging. We believe the CT findings were secondary to an elevated central
venous pressure caused by the cardiac failure. This CT pattern suggests venous
congestive failure, and it should alert the clinician and radiologist to the risk of subse-
quent sinus thrombosis.

A previously unreported CT pattern of central venous distention in three infants
with congestive cardiac failure is described. An arteriovenous malformation (AVM)
or dural sinus thrombosis may create a similar CT pattern, but the clinical history
of the three infants in this series favored congestive failure as the cause. Autopsy
correlation was available in two cases. Sinus thrombosis and AVM were excluded
in the third case by MR imaging. We present and discuss the three cases, review
the literature on dense, nonthrombosed dural sinuses, and speculate on a possible
mechanism.

Subjects and Methods

The cranial CT examinations of the three infants were performed on either a Picker 1200
SX or a Technicare HPS 1440. The MR images in one case were obtained on a Technicare
Teslacon operating at 0.15 T, using a spin-echo technique. Relatively T1- and T2-weighted
images were obtained with a TR of 550 msec and a TE of 32 msec (550/32), and with a TR/
TE of 2000/120, respectively. The two autopsies were performed by the Indiana University
Medical Center, Department of Pathology. In each case, the clinical presentation, hospital
course, and laboratory and consultation results were obtained from the hospital records.

Case Reports
Case 1

An 8-hour-old boy was transferred to the medical center after an uncomplicated cesarean
section. The infant was hypotonic and cyanotic, requiring intubation. Cardiologic consultation
revealed congenital heart disease, including dextrocardia, pulmonary stenosis, and atrial
septal defect. By age 4 days he was exhibiting signs of biventricular congestive heart failure.
A cranial CT without contrast, obtained at age 5 days, demonstrated a hyperdense (relative
to the brain) and dilated vein of Galen and straight, transverse, superior sagittal, and inferior
sagittal sinuses (Fig. 1A). These findings raised the possibility of intracranial venous sinus
thrombosis or AVM. A contrast-enhanced cranial CT scan demonstrated intense enhancement
of these dilated intracranial veins and sinuses (Figs. 1B and 1C) without evidence of
intraluminal filing defects or thrombosis. Because of the abnormally large size of these
vessels, a vascular malformation was considered, but venous distention secondary to cardiac
failure was favored. The cardiac failure worsened, the infant developed bilateral pulmonary
infiltrates, and died at age 16 days. An autopsy performed the same day demonstrated
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Fig. 1.—Case 1. 5-day-old boy.

A, Noncontrast cranial CT. Note presence of hyperdense, dilated inferior sagittal sinus (thick arrow) and superior sagittal sinus (arrowhead).

B and C, Contrast cranial CT. Intense contrast enhancement of dilated straight sinus (B, thick arrow), vein of Galen (B, arrowhead), superior sagittal
sinus (C, arrowhead), and inferior sagittal sinus (C, thick arrow) without filling defects or thrombosis.

cardiac anomalies, including common atria and a hypertrophied right
ventricle. There was evidence of pulmonary and liver congestion
secondary to the elevated pulmonary and systemic venous pressures.
Intracranially, there was no evidence of an AVM or venous sinus
thrombosis, but a dilated inferior sagittal sinus was found.

Case 2

A 7-day-old girl was brought to the emergency room by ambulance
in complete cardiac arrest. According to the infant’s mother, the child
was found cyanotic and without respirations lodged between her bed
and the wall after falling out of bed. Forms of suspicion of child abuse
were filed at that time. Upon arrival to the emergency room, the infant
was intubated and countershock was performed, which initiated a
sinus rhythm. Physical examination revealed fixed and dilated pupils,
no spontaneous respirations, and lack of withdrawal to painful stim-
ulus. A noncontrast cranial CT scan was obtained and demonstrated
dilated and hyperdense vein of Galen and straight, transverse, and
superior sagittal sinuses (Figs. 2A and 2B). The brain death protocol
was initiated the next day. The infant was 10 days old when the
mechanical support was removed and she died. An autopsy per-
formed the same day revealed extensive cardiac hemorrhage and
necrosis of the posterior walls of the right and left ventricles and
intraventricular septum. There were multifocal bilateral posterior pul-
monary contusions in all lobes, with congestion. Intracranially, normal
venous sinuses were observed without evidence of thrombosis or
vascular malformations.

Case 3

This 2-month-old girl was referred to the medical center for evalu-
ation of a heart murmur, edema, and respiratory distress. That
evening she required intubation because of worsening pulmonary
congestion. Cardiac catheterization was performed the following day
and revealed dextrocardia, patent foramen ovale with left to right
shunt, and right ventricular dilatation with moderate tricuspid insuffi-
ciency. A craniel CT scan was obtained because of changing mental

status. The noncontrast scan revealed hyperdense, dilated transverse
and superior sagittal sinuses, which raised the question of venous
sinus thrombosis. A contrast-enhanced cranial CT scan was not
obtained because of the infant’s renal failure. Axial and sagittal MR
demonstrated lack of signal due to flow artifact in the transverse and
superior sagittal sinuses without evidence of filing defect or throm-
bosis. The cardiac failure slowly responded to therapy, and the patient
was extubated the following week. She was subsequently discharged
to home on oxygen after a 3-month hospital stay.

Discussion

In all three cases presented, the noncontrast cranial CT
examinations demonstrated similar findings—hyperdense
and abnormally dilated venous sinuses and intracerebral
veins. These findings suggested the possibility of intracranial
venous thrombosis, particularly when one considers that
congestive failure, a predisposing factor for sinus thrombosis,
was present in each infant [1-5]. The possibility of sinus
thrombosis can generally be excluded by the demonstration
of homogenous contrast enhancement in the central venous
sinuses. In our series, further confirmation of the absence of
intracranial venous thrombosis was obtained at autopsy or
on MR. Both autopsies revealed anatomically normal cranial
venous sinuses without intraluminal thrombus. In case 3, MR
demonstrated transverse and superior sagittal sinus intralu-
minal signal loss in both the T1- and T2-weighted images in
the axial and sagittal planes, characteristic of rapidly flowing
blood [6].

Osborn et al. [7] and Segall et al. [5] reported that elevated
density in the region of the vein of Galen, straight, superior
sagittal, and inferior sagittal sinuses can be visualized on
noncontrast cranial CT scans in “normal” children without a
history of trauma or intracranial hemorrhage. These authors
inferred that such visualization could be accounted for by the
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Fig. 2.—Case 2. 7-day-old girl

A and B, Noncontrast cranial CT. Grossly di-
lated and hyperdense vein of Galen (A, thick
arrow) and superior sagittal sinus (A and B,
arrowheads).

circulating blood. However, unlike the three infants presented
here, there was no discussion of enlarged or dilated intracer-
ebral veins or dural sinuses.

Nelson et al. [8] studied the cranial noncontrast CT scans
of 15 patients (11 neonates) with hyperdense dural sinuses
in which all had an elevated hematocrit. This dural sinus
radiodensity was considered a sign of increased blood vis-
cosity. Again, unlike our cases, they did not describe associ-
ated dilated dural sinuses. Also, in each of our three cases,
the hematocrit was within normal limits for age.

Each of the three infants presented here had cardiac ab-
normalities with associated venous congestion. Cases 1 and
3 had congenital cardiac anomalies with a left to right shunt
and biventricular cardiac failure. In case 2 the infant sustained
severe cardiac contusions of the left and right ventricles
resulting in infarction and pump failure. We believe the ele-
vated right heart and systemic venous pressures were trans-
mitted to the intracranial veins and sinuses causing “back
pressure” engorgement and dilatation. This dural sinus en-
largement was associated with an increase in the relative
intraluminal blood volume and was manifest on the noncon-
trast CT as increased sinus attenuation. The presence of
dilated intracranial veins with cyanotic congenital heart dis-
ease has been reported as long ago as 1942 [9]. Cottrill and
Kaplan [4] studied 29 children with cerebrovascular accidents
complicating cyanotic congenital heart disease. They found
that almost three-fourths of the children had abnormally di-
lated and engorged intracranial veins at autopsy. In a large
proportion of these children (72%), they found coexistent
venous sinus thrombosis.

The presence of dilated, hyperdense intracranial veins or
sinuses on noncontrast CT scans in infants with cardiac
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abnormalities should suggest congestive dilatation of the
dural sinuses in addition to sinus thrombosis and vascular
malformation. Contrast-enhanced CT or MR should exclude
sinus thrombosis. To our knowledge there have been no
previous reports of the CT appearance of dilated intracranial
veins or sinuses caused by cardiac failure in infants. Recog-
nition of this CT pattern may aid in the correct diagnosis of
cardiac failure. Because of venous stasis, these children are
at risk for developing sinus thrombosis, and careful clinical
and radiographic monitoring should be performed as long as
the venous congestion persists.
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