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[Abstract] Objective To investigate the diagnostic value of susceptibility-weighted imaging (SWI)
in grading diffusely infiltrating astrocytomas. Methods Forty - three patients with pathologically proven
diffusely infiltrating astrocytomas were collected, and underwent preoperative MRI conventional sequences
(including axial T\WI, TWI and FLAIR) and axial SWI. The ability of showing intratumoral small vessels
and hemorrhagic focuses were compared between SWI and conventional techniques. The signal intensities,
distribution of venules and bleeding incidence of the tumors were observed respectively on SWI, and the
numbers of intratumoral small vessels and cerebral microbleeds, and the sectional areas of bleedings were
compared within the three grades of astrocytomas. Results There were significant differences between
SWI and conventional sequences in displaying numbers of small vessels and microbleeds and sizes of
bleedings (P < 0.01, for all). Low-grade astrocytomas (WHO II') displayed mainly as hyperintense, while
high - grade (WHO I, IV) ones showed mainly equisignal or low intensities; venules inside low - grade
astrocytomas were sparse, but abundant inside high-grade ones; the incidence of hemorrhage in low-grade
astrocytomas was less frequent than that in high-grade ones. The numbers of venules in three groups were
377 + 1.11, 11.86 = 1.22 and 20.00 + 1.32, respectively. The numbers of cerebral microbleeds were 0.47 +
0.39, 3.32 + 0.42 and 4.38 + 0.46, respectively. The sectional areas of bleedings were (0.78 + 1.31) c¢m’,
(3.05 = 4.40) cm® and (4.23 = 4.55) cm’, respectively. The differences among the three groups were all
statistically significant (P < 0.01, for all). Conclusion SWI was more sensitive than conventional
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techniques in showing small vessels and bleeding sites in astrocytomas. The signal intensities, distribution

of venules and bleeding incidence of tumors were significantly different between low-grade and high-grade

astrocytomas. The numbers of small vessels and cerebral microbleeds, and the sectional areas of bleedings

may help to facilitate the grading of astrocytomas in clinical practice.
y help to facilitate the grading of astrocyt 1 I pract
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Table 1. Intratumoral vessels and hemorrhage shown in SWI and conventional MRI sequences
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WHIT S
T\WI 43 73 1.69+ 1.57 22 0.51+1.04 63.76 1.48 +2.46
T.WI 43 85 198+ 1.62 14 0.31+0.77 60.83 1.41+£2.38
FLAIR 43 89 2.06+ 1.68 14 0.33+0.77 60.77 1.41+£2.38
CE-T\WI 35 167 477+ 4.14 18 0.51+0.99 51.89 1.48 £2.58

SWIF51
SWI 43 470 10.93+91.90 107 2.49+2.78 106.85 2.48 £3.81
CE-SWI 35 409 11.67+ 9.14 89 2.53+2.51 88.38 2.53+4.07

T B SWI 5 CE-SWI X it /I8 L4 A i Ik 28 BE 1 FLAE P > 0.05 A1, 45 75 470 6 fify /0N I 285 0 4 ok 5875 BB 7 L3089 P < 0.01 . SW,
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Figure 1 Diffuse astrocytomas (WHO 1) located in right frontal lobe and insula. There are a few intratumoral small vessels shown in
FLAIR and contrast enhancement (CE)-T/WI. SWI clearly shows more small vessels (arrow indicates) in sparse distribution. The solid
portion of tumor displays mainly as hyperintense, and no hemorrhage signal is shown. Axial FLAIR (Panel la). Axial CE-T\WI (Panel
1b). Axial SWI (Panel 1¢) Figure 2 Anaplastic astrocytomas (WHO 1II) located in genu corpus callosum. The enhanced tumor solid
portion restricts the display of detailed tumor vessel in CE-T\WI, while SWI clearly shows abundant small vessels in areatus distribution
(arrow indicates). The solid portion of tumor displays mainly as slightly low intensity, and peritumor edema reveals hyperintense in SWI.
Axial CE-T\WI (Panel 2a). Axial SWI (Panel 2b) Figure 3  Anaplastic astrocytomas (WHO III) located in the right frontal lobe with
stroke. TiWI and T.WI show hemorrhage signal covering a large part of the lesion. SWI clearly shows bleedings of larger scale and
adjacent cerebral microbleeds (arrows indicate) which can not be shown in conventional sequences. Axial T\WI (Panel 3a). Axial T,WI
(Panel 3b). Axial SWI (Panel 3c) Figure 4 Glioblastomas (WHO IV) located in the left frontal lobe. CE-T,WI only displays a few
tumor vessels in the tumor solid portion, while SWI clearly shows uneven and tortuous venules in abundant distribution (arrow indicates).
Axial CE-T,WI (Panel 4a). Axial SWI (Panel 4b) Figure 5 Glioblastomas (WHO V). SWI clearly shows tumor venules and cerebral
microbleeds in abundant distribution and tumor solid portion with slightly low-intensity signal. CE-SWI reveals the obviously enhanced
solid portion of tumor with hypointense, more clear tumor veins (thick arrow indicates) and microbleeds (thin arrow indicates). Axial
SWI (Panel 5a). Axial CE-SWI (Panel 5b)
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Table 2. Signal intensity in SWI sequences among the
three grades of astrocytomas
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Table 3. Distribution of small veins in SWI sequences
among the three grades of astrocytomas
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Table 5. Numbers of intratumoral small vessels and
microbleeds and sizes of hemorrhage in SWI sequences
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