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[Abstract] Objective To evaluate the role of three-dimensional arterial spin labeling (3D-ASL) in
the diagnosis of viral encephalitis. Methods MRI [T\WI, T.WI, diffusion-weighted imaging (DWI) and 3D-
ASL] was performed in 41 patients with clinically diagnosed viral encephalitis, including 28 cases in acute
phase and subacute phase with duration <10 d and 13 cases in late subacute phase and chronic phase with
duration = 10 d. The positive outcomes of each MRI sequence for each patient were accounted and
compared. The cerebral blood flow (CBF) and apparent diffusion coefficient (ADC) images were extracted
from 3D - ASL imaging and regions of interest (ROIs) were selected. CBF and ADC values between
ipsilateral side and contralateral side, between normal brain regions of ipsilateral side and contralateral side
were compared respectively. Results  Among 41 cases, 28 (68.29% ) showed abnormalities: T\WI
hypointense signal in 3 cases, T.WI hyperintense signal in 8 cases, DWI hyperintense signal in 14 patients,
3D-ASL hyperperfusion in 27 cases and hypoperfusion in one case. The positive rates for 3D-ASL [68.29%
(28/41)] were significantly higher than that of T\WI [7.32% (3/41); x*=32.416, P =0.000], T-WI [19.51% (8/
41); x> =19.807, P =0.000] and DWI [34.15% (14/41); x* = 9.567, P = 0.004] respectively. CBF value of
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ipsilateral side in acute phase and subacute phase (< 10 d) was significantly higher than that of contralateral
side [(83.61 £ 7.19) ml/(min- 100 g) vs. (63.32 + 4.83) ml/(min- 100 g); ¢t =2.690, P =0.012], while there was
no significant difference in ADC value (P > 0.05). There was no significant difference for both CBF and
ADC values in late subacute phase and chronic phase (= 10 d) between ipsilateral side and contralateral
side (P > 0.05, for all). There was no significant difference for both CBF and ADC values between normal
brain regions of ipsilateral side and contralateral side (P > 0.05, for all). Conclusions The main
manifestation of viral encephalitis in 3D-ASL imaging was hyperperfusion in the early stage. 3D-ASL is

superior to conventional MRI sequences in detection of encephalitis lesion and may contribute to the

diagnosis of early viral encephalitis in clinical practice.
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Electron spin resonance
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Figure 1 A 47-year-old male patient had suffered paraphasia for 7 d, and was clinically diagnosed as viral encephalitis. Head MRI
findings  Axial T\WI showed irregular flaky mind hypointense signal located in bilateral temporal and occipital lobes (arrow indicates)
and cerebral sulci swelling (Panel la). Axial ToWI showed mild hyperintense signal in bilateral temporal and occipital lobes (arrow
indicates) and cerebral sulci swelling (Panel 1b). Axial DWI showed high signal of the lesions (arrow indicates, Panel 1c). CBF pseudo-
color map on the same level showed the lesions demonstrated prominently high perfusion (red areas indicate, Panel 1d).
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Figure 2 A 50-year-old female patient had suffered confusion for 4 d, and was clinically diagnosed as viral encephalitis. Head MRI
findings  Axial T\WI, ToWI and DWI showed no abnormal signal of bilateral hemispheres (Panel 2a-2¢). CBF pseudo-color map on the
same level displayed high perfusion of the lesion in left insular lobe (red areas indicate, Panel 2d).
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Figure 3 A 46-year-old female patient had suffered fever, headache, nausea and vomiting for 4 d, and was clinically diagnosed as viral
encephalitis. Head MRI findings Axial T/WI, T, WI and DWI showed no abnormal signal of bilateral hemispheres (Panel 3a-3c). CBF
pseudo-color map on the same level showed high perfusion of the lesion in right fronto-temporal lobe (red and yellow areas indicate,

Panel 3d).
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Table 1. Comparison of CBF and ADC values between
ipsilateral side and contralateral side in different phases
(duration <10 d and = 10d, x +5)

Group N CBF [ml/(min-100 g)] ADC (x 10 mm®/s)

Duration< 10 d

Contralateral side 7 63.32+ 4.83 0.85+0.02
Ipsilateral side 21 83.61+ 7.19 0.79+£0.03
t value 2.690 -1.623
P value 0.012 0.117
Duration = 10 d

Contralateral side 6 6491+ 6.98 0.89+0.01

Ipsilateral side 7 74.37+10.72 0.87+0.03
t value 1.149 -2.018
P value 0.284 0.078

CBF, cerebral blood flow, fili Ifil % it ; ADC, apparent diffusion
coefficient, WY B R AL . The same for Table 2
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Table 2. Comparison of CBF and ADC values between
ipsilateral side and contralateral side in different lobes
except the lesion located (x +3s)

Group N CBF [ml/(min- 100 g)] ADC (x 10°* mm?/s)
Frontal lobe
Contralateral side 21 51.52+15.10 0.82+0.07
Ipsilateral side 12 54.83 +15.50 0.82+0.05
t value 0.708 -0.126
P value 0.483 0.901
Temporal lobe
Contralateral side 21 57.94 +19.95 0.84+0.07
Ipsilateral side 16 60.49 +16.53 0.82+£0.05
t value 0.482 -1.053
P value 0.632 0.297
Parietal lobe
Contralateral side 21 56.18 +£20.27 0.80+0.05
Ipsilateral side 18 58.77+19.98 0.80+0.06
t value 0.436 -0.265
P value 0.665 0.792
Occipital lobe
Contralateral side 21 53.57 = 14.06 0.85+0.08
Ipsilateral side 19 56.41+15.47 0.84+0.08
t value 0.671 -0.262
P value 0.505 0.794
Cerebellum
Contralateral side 21 61.22+21.00 0.68 +0.04
Ipsilateral side 20 60.52 +19.44 0.67+0.03
t value -0.129 -0.930
P value 0.898 0.794
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