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Table 1 PACNS subtypes®.

Granulomatous angiitis of the CNS
Lymphocytic PACNS
Angiographically defined PACNS
Mass-lesion presentation
Amyloid-B-related cerebral angiitis

PACNS, primary angiitis of the CNS; CNS, central nervous system.
*Modified from Hajj-Ali RA, Singhal AB, Benseler S, et al. Primary
angiitis of the CNS. Lancet Neurol 2011;10:561-572.
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Fig. 1 Magnetic resonance imaging of the brain obtained before treatment.

(A) A T,-weighted image (axial, 1.5 T; TR/TE, 4,000/90 ms) at the level of the centrum semiovale shows abnormal
hyperintense signals in the deep cerebral white matter. (B) A T,-weighted image at the level of the inferior horn reveals
a hyperintense lesion in the left medial temporal gray matter. (C) A gadolinium-enhanced T,-weighted image (axial,
1.5 T; TR/TE, 470/12 ms) and (E) the magnified image of the square in panel C reveal multiple linear-enhanced lesions
converging to the lateral ventricles in the deep cerebral white matter (arrow). The biopsy specimen was obtained from
the right middle frontal cortex (arrowhead). (D) A gadolinium-enhanced T,-weighted image (coronal, TR/TE,
577/10 ms) and (F) the magnified image of the square in panel D show fan-shaped multiple linear lesions converging to
the posterior horn of the lateral ventricle (arrow).
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Fig. 2 Biopsy specimen obtained from the right middle frontal gyrus.
(A) The parenchymal vessels (arrowhead) and meningeal vessels (arrow) show perivascular cuffing of lymphocytes. (B) Multilayered mononu-
clear cells without atypia infiltrate the perivascular spaces and the wall of a small vessel. (C) CD3-positive lymphocytes infiltrate the perivascular
spaces and scatter in the brain parenchyma. (D) CD20-positive lymphocytes predominantly infiltrate the vascular wall. Panel A and Panels B to
D show different parts of the specimen (A, hematoxylin and eosin staining, scale bar = 500 um; B, hematoxylin and eosin staining, scale bar =
50 um; C, CD3 immunostaining, scale bar = 50 pm; D, CD20 immunostaining, scale bar = 50 pm).

Fig. 3 Magnetic resonance imaging of the brain obtained after 5 months of treatment.
Gadolinium-enhanced T, weighted images of (A) axial section (TR/TE, 470/12 ms) and (B) coronal
section (TR/TE, 625/10 ms) reveal resolution of the abnormal fan-shaped linear enhancement.
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Table 2 Previous case reports of lymphocytic PACNS with fan-shaped multiple linear gadolinium-enhanced lesions in the cerebral white matter.

Age/sex  Onset to Clinical MRI with gadolinium Angiography Biopsy findings Treatment Prognosis
diagnosis characteristics enhancement
Vascular Granulomatous  Parenchymal
Infiltrated cells  inflammation infltrated cells
38/F® 1mo Incoherent mentation, Diffuse abnormal contrast negative T- and B- -) T-lymphocytes IV and oral Returned to normal
tremor, ataxia, bilateral ~ enhancement distributed in lymphocytes prednisone, oral mentation
optic disc edema, status ~ a linear pattern radiating cyclophosphamide
epilepticus from the ventricular borders
into the deep white matter
62/F" 8mo  Confusion, focal TIAs, Linear areas of enhancement — negative Lymphocytes -) Lymphocytes  Oral prednisone Improved mRS 0
headache, fatigue, that converge adjacent to
anorexia, weight loss the body of the right lateral
ventricle. (Figures were not
shown.)
46/M 6mo  Cognitive impairment, Linear gadolinium negative T- and B- =) T-lymphocytes IV and oral Improved and
(present anterograde amnesia, enhancement converging lymphocytes prednisolone returned to his
case) postural tremor of hands ~ from deep white matter to previous occupation

the bodies of the lateral
ventricles

PACNS, primary angiitis of the central nervous system; MRI, magnetic resonance imaging; TIA, transient ischemic attack; mRS, modified

Rankin Scale; IV, Intravenous

Salvarani 5 1%, MEMIZC PACNS & 2 & UL B w212

TR ED BP0 P EWME L. 205, WX
RENTW o lzny, 1HITHIKNED S BEHRIZIED 2 #

ﬁﬁ%ﬁ%ﬁﬁﬁéntm'MM2’$M%&<bt3m@
B eRd. wihd, RAEREE T A LD, TSRS

Eﬁ%&kbf,%E@ufﬁiﬁﬁ%ﬁ®&WU/ﬂﬁ
MEIME %% AL D7z 72720, WEFPRERT oL 2
o7z Dok, lymphocytic PACNS 0)%%‘( EHEEHLT
BY Y, WMEIZERT 2 FROMIREFIFZE L, lymphocytlc
PACNS (2 B389 % T 5 C b 5 WA 5. iBHRIC B

T, Rz s<te36lE D, UEXEZ 427 aA ]\ﬁﬁlit
Z a7 3 277 I Fe il L72GHIC T A28
WH LTz

bitbi EEjI?MRI TR E 2 S RN E IR 5
IR DOFIRGEFZIRZ % A & 72 lymphocytic PACNS @ 1 %1%
FEER L 72, SO E 2 5 L 72 BE AR R ' A

7ziEH v, BRSNS lymphocytic PACNS % 5 &R & T
5B LRI
RWEOEE L, %07 HHAMREERT R R THEEL, K1
TR

HECHGTROZGIIH )V BEELR ZERE W22, K
& A DHEITIE B TR SR S SR, M IR B & O &
TV 77207z, Bl T U KE X A SHIFRITR ek kg s e
DI TAZRB 2L T

PN L, BRTRE COLIREE
z;tw@“h%m%‘ DEEA.

Bl2dH B3k, Ml FE

X

1) Cravioto H, Feigin I. Noninfectious granulomatous angiitis with
a predilection for the nervous system. Neurology 1959;9:599-

2

=

3

=

4

=

g

5

6)

7)

8)

9)

10)

11)

12)

13)

609.

Calabrese LH, Mallek JA. Primary angiitis of the central nervous
system. Report of 8 new cases, review of the literature, and
proposal for diagnostic criteria. Medicine (Baltimore) 1988;67:
20-39.

Hajj-Ali RA, Singhal AB, Benseler S, et al. Primary angiitis of
the CNS. Lancet Neurol 2011;10:561-572.

Alrawi A, Trobe JD, Blaivas M, et al. Brain biopsy in primary
angiitis of the central nervous system. Neurology 1999;53:858-
860.

Miller DV, Salvarani C, Hunder GG, et al. Biopsy findings in
primary angiitis of the central nervous system. Am ] Surg
Pathol 2009;33:35-43.

Osborn AG, Salzman KL, Barkovich AJ. Diagnostic Imaging:
Brain. 2nd ed. Salt Lake City: Amirsys; 2010. p. 50-53.

Zhang Y, Metz LM. Dominant perivenular enhancement of
tumefactive demyelinating lesions in multiple sclerosis.
Neurology 2010;75:1396.

Williams DW 3rd, Elster AD, Kramer SI.
gadolinium-enhanced MR imaging. J Comput Assist Tomogr
1990;14:704-707.

Sostak
four patients with chronic GVHD. Bone Marrow Transplant
2010;45:1181-1188.

Tateishi U, Terae S, Ogata A, et al. MR imaging of the brain in
lymphomatoid granulomatosis. AJNR Am ] Neuroradiol 2001;
22:1283-1290.

Salvarani C, Brown RD Jr, Calamia KT, et al. Primary central

Neurosarcoidosis:

P, Padovan CS, Eigenbrod S, et al. Cerebral angiitis in

nervous system vasculitis: analysis of 101 patients. Ann Neurol
2007;62:442-451.

Kiiker W. Cerebral vasculitis: imaging signs revisited. Neuro-
radiology 2007;49:471-479.

Duna GE Calabrese LH. Limitations of invasive modalities in
the diagnosis of primary angiitis of the central nervous system.



54 : 714 BEPRfIRE 544 9% (2014:9)

J Rheumatol 1995;22:662-667. Arthritis Rheum 2013;65:1-11.
14) Osborn AG. Osborn’s Brain: Imaging, Pathology, and Anatomy. 18) Hassan AS, Trobe JD, McKeever PE, et al. Linear magnetic
1st ed. Salt Lake City: Amirsys; 2013. p. 219. resonance enhancement and optic neuropathy in primary angiitis
15) Okudera T, Huang YP, Fukusumi A, et al. Micro-angiographical of the central nervous system. ] Neuroophthalmol 2003;23:
studies of the medullary venous system of the cerebral hemi- 127-131.
sphere. Neuropathology 1999;19:93-111. 19) Salvarani C, Brown RD Jr, Calamia KT, et al. Angiography-
16) Lie JT. Classification and histopathologic spectrum of central negative primary central nervous system vasculitis: a syndrome
nervous system vasculitis. Neurol Clin 1997;15:805-819. involving small cerebral vessels. Medicine (Baltimore) 2008;
17) Jennette JC, Falk R], Bacon PA, et al. 2012 revised International 87:264-271.

Chapel Hill Consensus Conference Nomenclature of Vasculitides.

Abstract

Lymphocytic primary angiitis of the central nervous system with fan-shaped linear
enhancement converging to the lateral ventricles: a case report

Taro Okunomiya, M.D.", Takashi Kageyama, M.D., Ph.D.”, Kanta Tanaka, M.D.",
Daisuke Kambe, M.D.", Akiyo Shinde, M.D., Ph.D." and Toshihiko Suenaga, M.D., Ph.D."

UDepartment of Neurology, Tenri Hospital

We report a case of lymphocytic primary angiitis of the central nervous system (PACNS) with a characteristic
gadolinium-enhancement pattern on magnetic resonance imaging (MRI). A 48-year-old, right-handed man presented
with a 3-month history of tremor and progressing dementia. Neurologic examination revealed cognitive decline with
anterograde amnesia and postural tremor of the fingers. Except for the positive result of serum antinuclear antibody,
intense investigations for infectious, rheumatic and neoplastic diseases were negative. Analysis of cerebrospinal fluid
showed mild pleocytosis (14 cells/u/). Brain MRI revealed diffuse hyperintense areas in the deep cerebral white matter
on T,-weighted images. Gadolinium-enhanced T,-weighted images demonstrated fan-shaped multiple linear enhance-
ments converging to the body of the lateral ventricles. Brain biopsy showed intense infiltration of small lymphocytes
without atypia or granuloma mainly within the vessel walls and perivascular spaces. The diagnosis of lymphocytic
PACNS was made. Administration of corticosteroid markedly improved the tremor and cognitive dysfunction. MRI after
the treatment showed resolution of the abnormal fan-shaped linear enhancement. He returned to his previous occupa-
tion. PACNS should be included in the differential diagnosis for fan-shaped linear enhancement converging to the lateral
ventricles on MRI in patients with unexplained progressing dementia.

(Clin Neurol 2014;54:709-714)
Key words: primary angiitis of the central nervous system (PACNS), vasculitis, MRI, cerebral veins,
encephalopathy




