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The value of power Doppler ultrasonography in 
the differential diagnosis of intracranial extraaxial 
fluid collections

Mehmet Noyan Zenger, Serdar Kabataş, Seda Zenger, Handan Çakmakçı

Pericerebral fluid collections are relatively common in infants and 
might present as benign enlargement of the subarachnoid space, or 
enlargement of the subarachnoid space due to parenchymal atro-

phy, subdural hygroma, subdural effusion, or subdural hematoma (1–6). 
Magnetic resonance imaging (MRI) is generally adequate for differential 
diagnosis with various pulse sequences, contrast media enhancement, 
and the cortical vein sign, which is the visualization of cortical veins 
in the intracranial extraaxial space. Visualization of these veins in the 
fluid collection proves that the extraaxial fluid collection is secondary 
to subarachnoid space enlargement and points to the non-existence of 
subdural pathology. Power Doppler ultrasound (US) might demonstrate 
cortical veins in the fluid collection among the superficial gyri and sulci 
(7–12). The aim of this study was to detect the availability of the cortical 
vein sign of MRI with power Doppler US. 

Materials and methods  
We prospectively evaluated 11 infants (5 females and 6 males; mean 

age, 7 months; age range, 3–18 months) in the radiology department of 
our hospital between April 2001 and February 2002.

 Pericerebral fluid collections detected with computed tomography 
(CT), MRI, and gray-scale transcranial US were evaluated with power 
Doppler US. We looked for the cortical vein sign with power Doppler US 
during transcranial sonography. Images were acquired with gray-scale 
and power Doppler US (HDI 5000, Philips, ATL Ultrasound, Bothell, WA, 
USA) using a 4–7 MHz linear probe. A water pad was not used. Infants 
were evaluated in the supine position without sedation. Images were 
acquired from the anterior fontanel, and the frontoparietal pericerebral 
space in parasagittal and coronal planes. One of the patients was also 
examined using posterior fontanel and transtemporal approach to visu-
alize the frontoparietal fluid collection that was seen on MRI. 

Results    
Positive cortical vein signs were detected in 8 of 11 (72%) infants who 

were diagnosed with benign extraaxial subarachnoid space enlargement 
(Fig. 1). There was an epidural hemorrhage-mimicking image due to mir-
ror artifacts secondary to a cephalhematoma in one of the 3 (28%) cases 
in which the cortical vein sign was not detected. Displaced cortical veins 
were detected in both of the 2 cases with subdural effusion demonstrat-
ed in MRI (Fig. 2).    

Discussion 
Abnormal pericerebral fluid collections are generally detected in 2 

spaces in infants: the potential subdural space and the subarachnoid 
space. Cortical veins are stretched or displaced secondary to the enlarge-
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PURPOSE
The aim of this study was to determine the value of 
power Doppler ultrasonography in the differential di-
agnosis of intracranial extraaxial fluid collections in 
enlarged subarachnoid spaces.

MATERIALS AND METHODS
The study included 11 patients referred to our hospi-
tal’s radiology department between April 2001 and 
February 2002 who were determined to have intrac-
ranial extraaxial effusion based on the results of cra-
nial ultrasonography (US), computed tomography 
(CT), and magnetic resonance imaging (MRI). Trans-
fontanel examinations of the enlarged subarachnoid 
spaces, including cortical vascular structures, with a 
4–7 MHz linear probe were used to make differential 
diagnoses of extracerebral fluid collections.

RESULTS
In 8 of the 11 patients, the diagnosis was an enlarged 
benign extraaxial subarachnoid space. In one case, 
the differentiation of mirror artifacts of an epidural 
hematoma from a cephalhematoma was constructed 
by the cortical vascular structure with power Doppler 
US. In 2 cases, subdural hematomas were seen.

CONCLUSION
Power Doppler US is a safe and complementary 
method to cranial US that is useful in the differential 
diagnosis of extraaxial intracranial fluid.
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ment of these spaces. The cortical vein 
sign is actually used for discrimination 
of enlargement in the subarachnoid 
space secondary to atrophy due to sub-
dural hygroma. Cortical veins are vis-
ualized as displaced toward the brain 

parenchymal surface as a result of in-
ternal shifting of the arachnoid mem-
brane in subdural hygroma. Displaced 
cortical veins medial to the hygroma 
drain into the superior sagittal sinus by 
piercing the neighboring dura (13,14).  

The cortical vein sign was adapted to 
power Doppler US in this study. Dis-
placement of superficial cortical veins 
due to different localizations of patho-
logic conditions was detected. An echo-
genic neomembrane (arachnoid mem-
brane) neighboring displaced veins in 
gray-scale and negative cortical vein 
sign in subdural collections have been 
described in the literature (7, 9). This 
membrane was not visualized in any 
of the two cases with subdural collec-
tions in our study. Additional find-
ings described in gray-scale were gyral 
and sulcal displacement, ventricular 
enlargement, and a thick-echogenic 
pia-arachnoid membrane. Previous 
gray-scale findings detected in benign 
subarachnoid enlargement were sulcal 
dilatation, normal gyrus configuration, 
and normal ventricular system (9–12, 
15, 16).   

Cranial gray-scale US and power 
Doppler US examinations might be 
performed before closure of fontanels 
and both are quite effective methods 
for demonstrating neonatal intracra-
nial pathologies. The advantages of US 
are that it is a non-invasive and easy-
to-perform technique that does not re-
quire sedation like other imaging tech-
niques (e.g., CT, MRI). Power Doppler 
US is complementary to cranial gray-
scale US and we think it is a reliable 
technique for the differential diagnosis 
of intracranial extraaxial fluid collec-
tions. 
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Figure 1. a–d. Positive cortical vein sign on axial T2-weighted MR image (a) and cortical 
veins visualized with power Doppler US (b–d) in the subarachnoid space in a case of benign 
subarachnoid space enlargement.  
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Figure 2. a, b. A case of subdural hematoma in which cortical veins were not visualized 
on axial T2-weighted MR image (a). Cortical veins are visualized as displaced toward the 
parenchyma on power Doppler US examination of the same case (b).
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