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[Abstract] Objective To investigate the clinicopathological features of central nervous system
diffuse and multifocal lesions in the cerebral white matter. Methods The clinical and radiological data of
27 cases of diffuse and multifocal lesions in the cerebral white matter were collected from January 2015 to
December 2020. The pathological features of these cases were retrospectively analyzed. Results All
cases ranged from 10 to 73 years old, female 12 cases, male 15 cases. Clinical manifestations included
dyskinesia and paresthesia (17 cases), headache and dizziness (10 cases), cognitive decline and language
dysfunction (3 cases each), sleep disorder, visual impairment and epilepsy seizure (2 cases each). They
showed diffuse and multifocal lesions in the cerebral white matter involving three or more lobes. Twenty-
four cases performed stereotactic puncture, and 3 others accepted craniotomy. Pathological findings
included 11 tumoral lesions, such as diffuse glioma 8 cases, lymphomatosis cerebri 2 cases, intravascular
large B cell lymphoma one case; as well as 16 cases non-tumor lesions, such as idiopathic inflammatory
demyelinating diseases 10 cases, primary angiitis of central nervous system 3 cases, progressive multifocal
leukoencephalopathy one case, leukoencephalopathy with cerebral calcifications and cysts one case, and
adult-onset leukoencephalopathy with axonal spheroids and pigmented glia one case. Conclusions Diffuse

and multifocal lesions of the cerebral white matter includes tumor and non-tumoral diseases with no specific
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clinical manifestations. Stereotactic puncture is needed to reach a correct clinicopathological diagnosis, and

ensure the precision treatment.
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Table 1. Clinical, radiological and pathological data of 27 cases with diffuse and multifocal lesions in cerebral white matter
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Figure 1 Radiological and histopathological findings of diffuse glioma Axial FLAIR showed increased signal of the white matter of

bilateral occipital lobes and the splenium of corpus callosum.

Nodular hyperintensity was seen in right basal ganglia region (Panel la).

Tumor cells diffusely infiltrated along the myelinated axons (Panel 1b).

HE staining

%X 200 Accumulation of neoplastic cells around

neurons and vessels, forming the "secondary structure" (Panel lc).

HE staining

X 200 Tumor cells showed Olig-2 positive (Panel

1d). Immunohistochemical staining (EnVision) X200

RS Gl 4 SF

RN AR C 988 5 ) 524 2 A g B2 A 2

‘ i
wedht e ;
FEUL 2a  BEWGAIATIE FLATR A8 s, SO %5 5% B i 3 5% R0 35 JEE 5 0 i X ] D S

,9‘". W !

£
LY

® 8
‘ . * .
.!&o‘lﬁ\. l! R =

*SQ

¥

& 2 =
FSR 2b MURANIE DO S O AE R IR R AR R HE Y x 100 2¢ ORI 4N ML CD20 s 4l Ak Y 4 (EnVision
) %100 2d MU ANMTFEIE MUMT  SRE ALY 5 (EnVision — 267 )  x 200

Figure 2 Radiological and histopathological findings of lymphomatosis cerebri
the white matter of bilateral frontal, insular and occipital lobes, as well as the basal ganglia thalamic area (Panel 2a).
accumulated around vessels and infiltrated along the myelinated axons (Panel 2b).

(EnVision)

Immunohistochemical
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positive (Panel 2c).
Immunohistochemical staining (EnVision)
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Figure 3 Radiological and histopathological findings of intravascular large B cell lymphoma Axial fat suppression FLAIR showed
increased signal of the white matter of bilateral frontal, parietal, temporal and occipital lobes, as well as the corpus callosum and basal
ganglia (Panel 3a). Tumor cells filled the vessles in the white matter (Panel 3b). HE staining X 200 Tumor cells showed CD20
X 200  Tumors cells showed MUMI positive (Panel 3d).

positive  (Panel 3c).
Immunohistochemical staining (EnVision) X200
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Figure 4 Radiological and histopathological findings of idiopathic inflammatory demyelinating diseases  Axial fat suppression FLAIR
showed increased signal of the white matter of bilateral frontal and parietal lobes (Panel 4a). Demyelanating plaque in the white matter,
with abundant foamy macrophages (Panel 4b). HE staining x50 Myelin pallor with most of the macrophages containing myelin debris
(Panel 4c¢). LFB staining X 50 Relative preservation of axons demonstrated by NF (Panel 4d). Immunohistochemical staining

(EnVision) X 50
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Myelin loss within the lesion (Panel 5¢). LFB staining
Immunohistochemical staining (EnVision) X 100

B 6 AT 22 hk V11 0 114 5 15 2 i B K A T DL

& HE¥E  x500

Figure 6 Radiological and histopathological findings of progressive multifocal leukoencephalophathy — Axial fat suppression FLAIR
showed multiple patches of abnormally high signals of the white matter of right frontal, parietal, temporal and occipital lobes, left temporo-
Myelin loss in the white matter (Panel 6b). LFB staining X 50
Immunohistochemical staining (EnVision) X 50 Giant astrocytes with
bizarre hyperchromatic nuclear, and oligodendrocytes with enlarged nuclear containing Cowdry A type vial inclusions (Panel 6d). HE

occipital junction as well as splenium of corpus callosum (Panel 6a).

Relative preservation of axons demonstrated by NF (Panel 6¢).

staining X 500
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Figure 5 Radiological and histopathological findings of primary angiitis of the central nervous system Axial fat suppression FLAIR
showed increased signal of the bilateral frontal, parietal cortex and subcortical cortex, centrum semiovale and focal cortex, and the signals

strength were not uniform (Panel 5a). Perivascular lymphocytic cuffing, with brain tissue necrosis (Panel 5b). HE staining X 100
X 100  Loss of the axons demonstrated by NF (Panel 5d).
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Figure 7 Radiological and histopathological findings of leukoencephalophy, cerebral calcification, and cysts  Axial CT showed
abnormal low density shadow in the cerebral white matter, cystic degeneration was seen in right frontal lobe and left parietal, occipital
lobes white matter, and punctate calcification was seen in bilateral lateral ventricles (Panel 7a). Angiomatous proliferation of the vessels
in the white matter (Panel 7b). HE staining X 50 Reactive astrocytosis with abundant Rosenthal fibers (Panel 7¢). HE staining X
100 Thrombosis in part of the vessels (Panel 7d). PTAH staining X 50
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Figure 8 Radiological and histopathological findings of adult-onset leukoencephalophy with axonal spheroids and pigmented glia  Axial
fat suppression FLAIR showed symmetrically distributed patchy abnormally high signal shadow of the bilateral periventricular white
matter and splenium of corpus callosum, especially the posterior (Panel 8a). White matter loosen with reactive astrocytosis (Panel 8b).
HE staining X 100 Numerous spheroids in different sizes by NF (Panel 8c). Immunohistochemical staining (EnVision) X200 The
NF was positive in part of the lesion area (Panel 8d). Immunohistochemical staining (EnVision) X100
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Mini-Mental State Examination(MMSE)
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progressive multifocal leukoencephalopathy(PML)
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Kyoto Encyclopedia of Genes and Genomes(KEGG)

L2 B transcranial Doppler ultrasonography (TCD)
RBAEEHE N, polymerase chain reaction(PCR)
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[ 9" KM Virchow-Robin [A] P dilated Virchow-Robin space
(dVRS)]
T 2 FR PN 6 ) tyrosine kinase inhibitor( TKI)
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K FF I M A pulse oxygen saturation(SpO,)
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