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Unilateral Ventricular Reflux and Asymmetric Ventricular 
Distribution of Intrathecally Introduced Contrast Medium 
or Tracer 
E. Deisenhammer1 and B. Hammer2 

Fourteen cases of totally or predominantly unilateral ventric
ular reflux and stasis of intrathecally injected radioisotope or 
contrast medium were domonstrated by scintigraphy or com
puted tomographic cisternography. All showed asymmetric en
largement of the lateral ventricles and nine had ipsilateral brain 
lesions. Four case reports are presented. The pathophysiologic 
mechanism of communicating hydrocephalus and possible 
causes of unilateral ventricular reflux are discussed, as well as 
indications for ventricular shunt installation. 

Communicating hydrocephalus (the so-called normal pressure 
hydrocephalus) is usually caused by subarachnoid hemorrhage, 
trauma, or meningitis with consecutive meningeal adhesions and 
obstruct ion of the cerebrospinal fluid (CSF) flow into the superior 
sag ittal sinus. The flow of intrathecally injected tracer or contrast 
medium into the lateral ventricles is called ventricular reflux. In 
1975 we reported a case of ventricular reflu x of radioisotope [1]. 
Since then we have seen 13 other cases of totally or predominantly 
unilateral reflu x of tracer or contrast medium. 

Subjects and Methods 

Examinations were conducted as a diagnostic test for possible 
ventricular shunting in patients with suspected communicating hy
drocephalus. Tracers used for the scintigraphic examinations were 
radioiodinated (iodine-131) serum albumin or technetium-99m-la
belled protein or complex salt ; con trast media used for computed 
tomographic (CT) c isternography were metrizamide or iopamidol. 

Representative Case Reports 

Case 1 

After subarachnoid hemorrhage and surgical clipping of a left 
pericallosal artery aneurysm, a 24-year-old man had a left frontal 
brain infarct and a right frontal men ingeal empyema. After further 
surgery, moderate symmetrical hydrocephalus developed. CT cis
ternography with metrizamide 4 months later demonstrated reflux 
of contrast medium in the right lateral ventricle. Periventricular 
lucency ""as seen on th e right side and periventricular attenuation 
increased after 24 hr. Marked psychoorganic syndrome developed. 

Case 2 

A 51-year-old woman had a left middle cerebral artery infarct 
after removal of a left sphenoid wing meningioma. Left-sided hydro
cephalus developed. After lumbar injection of technetium-99m 
DTPA, unilateral ventricular reflu x occurred with an accumulation 
of isotope at the site of surgery after 24 hr. The ventricular dilatation 
was confirmed by autopsy. 

Case 3 

A 2-year-old girl, mentally retarded, was born with left spastic 
hemiparesis. Pneumencephalography demonstrated marked dila
tation of the left lateral ventricle. After lumbar injection of radioio
dinated serum albumin , right-sided ventricular reflu x and stasis 
occurred (fig . 1). Direct injection of radioisotope into the left lateral 
ventricle produced tracer in the right lateral ventricle within 20 min . 

In four other cases a similar unilateral ventricular reflux was 
demonstrated. These patients all had prenatal or early childhood 
brain damage. 

Case 4 

A 1 O-month-old boy had developed retardation with epileptic 
seizures at 4 months of age. CT demonstrated severe dilatation of 
the left lateral ventricle. Marked hypodensity around the occipital 
horns and small bilateral frontal hygromas were seen. CT cistern
ography with metrizamide resulted in marked, predominantly uni
lateral ventricular reflu x with stasis of contrast medium on the left 
side (fig . 2) . Biopsy revealed demyelinization. 

In six other cases a predominantly unilateral ventricular reflux of 
contrast medium was seen . 

Discussion 

The pathophysiologic mechanism of communicating hydroceph
alus is unclear. One theory is that ependymal or subependymal 
damage caused by dilatation of the lateral ventricles permits 
transependymal migration of CSF into the brain parenchyma and 
resorption of the CSF into the periependymal layer [2-5]. Other 
theories are based on reports of CSF flow from the dilated ventricles 
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Fig . 1 .- Case 3. Scintigram 2 hr after lumbar intrathecal injecti on of 10 
!lCi (370 kBq) rad io iodinated (iodine-1 3 1) serum albumin . Complete reflux of 
tracer into right ventric le. 

into the spinal subarachnoid space and resorption in this region [6-
8]. 

Our cases, characterized by asymmetric ventricular dilatation 
and unilateral ventricular reflux with stasis of the tracer or contrast 
agent , are difficult to explain . In nine of 14 cases, the unilateral 
ventri cu lar dilatation and reflu x was seen in combination wi th an 
ipsilateral brain lesion. Brain lesions (e.g ., arachnoid cysts, poren
cephalies, cerebral hemiatrophy, scars , demyelinization) produce 
changes in brain consistency, which can lead to intensification of 

intracranial pressure due to arterial pu lsations and respirations, 
resulting in hydrocephalus [9 , 10]. In cases of a unilateral brain 
lesion, an asymmetri c intensification of intracranial pressure may 
occur, resulting in unilateral ventricular dilatation . However, the 
possibility of unilateral brain atrophy with ventricu lar dilatation e 
vacuo cannot be ruled out. In two cases, where radioisotope was 
injected into the narrower lateral ventric le, the tracer flowed quickly 

into the wider lateral ventric le, with stasis. This would indicate a 
transependymal migration of the CSF from the wider lateral ventri
cle . 

We cannot explain the asymmetric distribution of contrast mate
rial in normal or symmetrically dilated lateral ventric les in th e 
absence of evidence of tran sependymal CSF resorpt ion. An asym
metric diffusion of contrast medium [11] without an active bu lk flow 

of CSF is possible. 
We believe that ventri cular reflu x and stasis of tracer or contrast 

medium, together with a periventricular lucency and typ ical c linical 

Fig. 2 .- Case 4. CT c istern ogram 3 
hr after lumbar intratheca l injection of 4 
ml metrizamide (150 mg iodine / ml) . CT 
attenuation value in lett lateral ventricl e. 
11 8 H; in right lateral ventric le, 38 H. 
Ventricu lar reflu x predominantly unilat
eral. (H = Hounsfield units. ) 

findings, are indications for a shunt installati on [1 2]. If there is no 
stasis, a shunt operation is not necessary . But the occu rrence of 
totally or predominant ly unilateral ref lux with stasis requires inser
tion of an intraventricular shunt catheter in the affected ventric le. 
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