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Abstract

Background- To identify the relationship between hemoglobin (Hgb) or hematocrit (Hct) level and dural sinus
density using unenhanced computed tomography (UECT).

Methods-100 Patients who were performed UECT and had records of a complete blood count within 24 hours
from UECT were included. We measured the Hounsfield unit (HU) of the dural sinus at the right sigmoid sinus,
left sigmoid sinus and 2 points of the superior sagittal sinus.

Results-The mean densities of the dural sinuses ranged from 26.00 to 58.75 HU (mean= 48.13 HU). There was
a strong correlation between mean density and Hgb level (r=0.52) and between mean density and Hct level
(r=0.84).

Conclusion- Dural sinus density on UECT is closely related to Hgb and Hct levels. Therefore, the Hgb or Hct
levels can be used to determine whether the dural sinus density is within the normal range or pathological
conditions such as venous thrombosis.
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I.  Introduction

Computed tomography (CT) uses a computer to reconstruct a cross-sectional image of the body from
measurements of x-ray transmission through thin slice of patient tissue. * One or more detectors ? are used for
detection of the x-ray beam attenuated by absorption and scatter as it passes through the patient. CT numbers are
assigned to each pixel in the image by a computer algorithm that uses as data these measurements of transmitted
x-rays °. CT pixel numbers are proportional to the difference in average x-ray attenuation of the tissue within the
voxel and that of water. A Hounsfield unit (H) scale, named for Sir Godfrey N. Hounsfield, the inventor of CT,
is used. Water is assigned a value of 0 H, with the scale extending from 1,024 H for air. *

Pathological conditions involving the dural sinuses are uncommon, but cases of dural sinus thrombosis
(DST) or cerebral venous thrombosis (CVT), with an annual incidence of 3 to 4 cases per million adults, are not
unusual. These cases account for approximately 1-2% of all strokes in adults and affect all age groups. DST
often presents with highly variable symptoms such as headache, dizziness, visual disturbance, focal neurologic
deficits, seizures, and impaired consciousness. DST has a wide clinical spectrum and onset is often subacute;
therefore, the average delay from the onset of symptoms to diagnosis is 7 days®

In this study, we quantitatively measured the density of dural sinus including the sigmoid sinuses (SS)
in normal populations and evaluated the effect of hemoglobin (Hgb) or hematocrit (Hct) on variability of dural
sinus density on UECT.

1. Material And Methods
Inclusion and exclusion criteria

The 100 patients included in this study were admitted to JLN Medical College, Ajmer. Inclusion
criteria consisted of patients with UECT of the brain and a complete blood count (CBC) test acquired within a
24-hour period, regardless of patient symptoms or signs. However, patients who were clinically suspected to
have DST were excluded.

Exclusion criteria included intracranial hemorrhage or skull fracture adjacent to dural sinuses, an
increased intracranial pressure condition such as hydrocephalus, severe brain swelling, intra-axial or extra-axial
mass, recent interventional or surgical treatment, intravenous or intraarterial iodinated contrast media
administration within the previous 24 h. Patients receving a blood transfusion within the previous 24 h were also
excluded.
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UECT imaging protocol UECT was performed using a 16-detector row CT scanner (Philips CT
machine) using axial or helical methods. In the axial method, the gantry tilt was parallel to the orbito-meatal
line, and in helical method, the images were reconstructed parallel to the line. The following parameters were
used: a peak kilovoltage of 120 kVp, variable tube currents (179-450 mA) from an automatic exposure system,
section thickness of 5 mm, and a reconstruction increment of 5 mm.

Image interpretation

Axial UECT scan were retrospectively reviewed. Axial scans that showed the fewest beam hardening
artifacts were selected for analysis. The dural sinus densities were measured using the circle regions of interest
(ROI) method at 3 or 4 points including the right SS, left SS and 2 points of the SSS (upper 1/2 and lower 1/2 of
dorsal SSS) on axial sections. One or both SS were required for use in the ROl measurement. The ROI area was
set to a limit of 10-20 mm2 and we used a circular ROI area as large as possible that could be measured at three
or more points. Identical circular ROIs in one patient were used by copying and pasting. The exclusion criteria
of UECT during image interpretation were as follows: cases in which the ROI could not be measured in both SS
and in at least 3 points because of significant artifacts such as beam hardening or partial volume,
undifferentiated sinuses with brain parenchyma, or small dural sinuses.
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Fig. 1. Figure illustrating measurement of region of interests (ROI) - ROI is measured at 3 or 4 points including
right sigmoid sinus (SS), Lt. SS and 2 points of superior sagittal sinus.
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I11. Results
Table 1. Demographic profile
Mean age + SD in years 51.23+ 12.35 Yrs
Male : Female 68 : 32

The total population (n=100) consisted of 68 men and 32 women (range, 16-78 years; mean age, 51.23 years).
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Fig. 2. Graph illustrating the correlation between mean HU and Hgb. There was a strong correlation between
mean HU and Hgb levels (r=0.0.52).
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Fig. 3. Graph illustrating the correlation between mean HU and Hct. There was a strong correlation between
mean HU and Hct levels (r=0.84).

IV. Discussion

MRI with MR venography is commonly considered, the noninvasive “gold standard” in diagnosing
CVT However,® DST often presents with highly variable symptoms, so UECT is usually the first imaging
modality for most of them. The hyperattenuating signs in UECT are occasionally observed when an acute clot
has formed in a vessel and can be seen in various vascular diseases, including acute arterial occlusion, acute
arterial dissection, aneurysm rupture and acute venous thrombosis.” As a thrombus retracts, water content
decreases, Hct concentration increase, and its attenuation value subsequently increase to 50-80 HU.2 In our
study, the mean densities ranged from 26.0 to 58.75 HU with a mean of 48.13, and these results showed a
relatively low attenuation compared with previous quantitative study of SSS (32-69 HU) by Black, et al.’® One
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study of a pediatric population found that SSS attenuation measurements ranged between 50 and 68 HU."
Another study of adults revealed the attenuation values were distributed with a mean of 50 HU and SD of 7.5.%
Fanous, et al.”® suggested that the lack of a strong correlation between attenuation values and Hgb levels may be
due to the dural sinus complexity. The lateral venous lacunae and cavernous spaces contribute to structural
heterogeneity. Therefore, if the dural sinus attenuations are measured at larger and more numerous points, then
the mean values will be more precise.

V. Conclusion
In conclusion, dural sinus density on UECT is closely related to Hgb and Hct levels. Therefore, Hgb or
Hct level can be used to determine whether the dural sinus density is within the normal range or pathologic
conditions such as venous thrombosis, polycythemia vera or severe anemia. Quantitative assessment of the dural
sinuses is easy and less time-consuming work in clinical practice without additional radiation exposure,
therefore, when grossly hypodense or hyperdense dural sinuses are observed on UECT, radiologists should
measure dural sinus attenuation and check Hgb or Hct levels.
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