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Fig. 1 Time course of brain MRI findings.
Susceptibility weighted images (SWI) (Axial, 1.5 T, TR = 54 ms, TE = 40 ms) (A, D, G), DWI (Axial, 1.5 T, TR = 4,500 ms, TE = 80 ms,
b value = 1,000 s/mm®) (B, E, H), and FLAIR images (Axial, 1.5 T, TR = 6,000 ms, TE = 85 ms, inversion time = 2,030 ms) (C, E I) were
acquired on admission (A-C), on the tenth hospital day (D-F) and after the course of chemotherapy (85th hospital day) (G-I). Initial MRI
findings were normal, whereas a subsequent MRI revealed dot and strip-shaped low signal intensity lesions on SWI disseminated mainly within

the cerebral cortex. DWI and FLAIR images showed only a few small, high-intensity lesions in both hemispheres. The SWI findings persisted

but did not increase after the initiation of chemotherapy.
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Fig. 2 Clinical course.
Administration of high dose methyl-prednisolone (mPSL) did not improve the patient’s symptoms. However, the combination
of R-CHOP chemotherapy (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone) and intrathecal injection
of methotrexate dramatically improved his general condition, consciousness and cognitive function. GCS: Glasgow Coma Scale,
MMSE: Mini Mental State Examination.

Fig. 3 Histological findings of the second bone marrow puncture and lung biopsy.
Hematoxyline-eosin (H-E) staining of the bone marrow specimen showed large atypical lymphocytes within the vessels (arrowheads) (A) that
were more clearly demonstrated by silver staining (B). Those lymphocytes were positive for CD20 immunostaining (C). H-E staining of the
lung alveolar walls also showed large atypical, CD20 positive lymphocytes within the vessels (arrowheads) (D, E). Scale bar = 25 pm. The
combinations of [B, C] and [D, E] correspond to the same section, respectively.



MRI A L= i ] (5 C ORI (2 AAE 538 & 3200 72 A ORI 2 B Ml ) > 7Sl oD 1 61

Bl % o2 10 BICEWNEE LSS S, 2oL 0EE
MFICER LB OWTIE, 1668 HlIcE & E 5%,
SWLIZDWTIE, WA RIFS ) o /S E Tl &
FANCAHERE SN, F -SSR ) o SHEBETE
PO THFEREEY LB L CAREF 23 nE MG shTns

LoD ®, IVLBCL IZHF 2N TIZid A\,

AENTILEGRF (% %> FLAIR Bi{§ Tl & A EFTRA R
H RV =7 AL BHEEREDBD Lholz—F, SWI T
KR B X OB B T2 FR R 09 I i B ABAS 538005 45 A
LTz, SWHERELRZAICHBETH V), T, star Hal {4
(TyWD) &) & SRR IS 2 I PR L & fif i © &
2 RENII AR IEIT O 720, KK SWHRAE S A5
W HIREEALE B L 72 b O EHEH L 2 o7z L
W LALF LRI AR RS EGE L, & 5% % SWI
AESIROBIIMN G D L h o722 LM A, T 2 /G
AR FEAE PRI N RE R - MUMAETE AR AE 7 & 0 B
RREERGHF L CWihh o2 &5, ARFTRIE IVLBCL 12 &
B /e 2L & e & 7z,

IVLBCL O HR AR ZE X, JWEEA A E 2 E 0 S5 HE 12
b72 B OEIE - HETH B P, BAIE LB 2R
FTREY) S IEM S IS B Z L AT H B 75, B
HROD A7z & FEIRPIFEIC S 780 S, LI LIZRIBHLC At
ELBEEND PP HIMAEZELDERIZOWTIE, BB
Fa & s N R AR & ORI AR s © IS BE D 28 14 R0 RAE - 18
FEASE T, BER L 72 M55 LN 2SR 5, 5 Wit
JESSAII B ARIC & ) N COIRMEELELILE, 2D
BWEAHEE SN TWE ™ —F, Zhs oy 21l
% MRI THiH U 2 72ERNE, 13 & A EHEZ2v, A D
LY, TWI TRINEEO—FHIRGE S 2 Rz &
T BIEGIHED D 527, KN E B X R EE T O g
P 22 SWHRAE S8 72 2 R Tdh - i id, AplA
MOTTH 5.

REIL Y, SWIHRAZ 538 F 72 IVLBCL o A iR 2 ¢
ABLNDLMRIFTRO—D &%z S, FRH 2% s
T5HO LM SN BIRTEHR L D BEMIZ IVLBCL 2%
HNDIEGNZ BT, SWIHRAE 53513 IVLBCL 0 HAEH#E
BREEIMMIZ D 9 B EEZ LN

RELOFE T L4 145 Bl H ARG LML T £ (BE) 12
BWTHEERL.

MORFRSCICBIE L, FHR$XE COLIRAEL
FOFNLHED A

IHHaSE, Mk HE

X "

1) Nakamura S, Ponzoni M, Campo E. Intravascular large B-cell
lymphoma. In: Swerdlow SH, Campo E, Harris NL, et al,
editors. WHO classification of tumours of haematopoietic and
lymphoid tissues. 4th ed. Lyon: IARC Press; 2008. p. 252-253.

2) Murase T, Yamaguchi M, Suzuki R, et al. Intravascular large
B-cell lymphoma (IVLBCL): a clinicopathologic study of 96
cases with special reference to the immunophenotypic hetero-

57 : 507

geneity of CD5. Blood 2007;109:478-485.

3) Yamamoto A, Kikuchi Y, Homma K, et al. Characteristics of
intravascular large B-cell lymphoma on cerebral MR imaging.
AJNR Am J Neuroradiol 2012;33:292-296.

4) Williams RL, Meltzer CC, Smirniotopoulos JG, et al. Cerebral
MR imaging in intravascular lymphomatosis. AJNR Am ]
Neuroradiol 1998;19:427-431.

5) ¥FEOGLL, ILCHERk, MRS WK & 5 < Sl
R % O W5 AR AE 23 T b o 72 MAEN ) > /S HEED 1)
Bl BRIARHHE 2006;46:707-711.

6) Imamura K, Awaki E, Aoyama Y, et al. Intravascular large B-cell
lymphoma following a relapsing stroke with temporary fever:
a brain biopsy case. Intern Med 2006;45:693-695.

7) HREER, HHER SH F5. JERBIRRIRAETT R
P2 R L7 RRIMAE AR ) >/ SJE. Brain Nerve 2008;60:
181-185.

8) it ki, AL R S HAMOEMREEL 1#
& L 7z intravascular lymphomatosis @ 62 j& 251, R
2008;48:328-332.

9) WIoAl, MEMEE, fitE 26, £3%7 7 FHigEL Ebh
7oMENY ¥ SEO—B. S FRRIIE T 2009;8:116-120.

10) Fr KW, A R, BB PO, B4R XD e
SNEINAL R & G S 2B ) > osiEo 161,
Neurol Surg 2009;37:369-374.

11 WEHET, feds=, g 55, ZR MR E )
18 UBNAER CHRESERZ I L 72 A NS B Mg ) 2 SfE
DO—Hl. A 2010;32:406-412.

12) WM, il AMELS . BN oo SHEEE.
fEIHEERE 2010;58:347-351.

13) ZdiHEE, ERIER, SRS, BN AR A O
A TBC A& ikic & 0 IR S8 & HERR L T B i
F§%¢ intravascular large B-cell lymphoma. FRFRIATE 2011;52:
1876-1881.

14) WEHL, MHEEE, SILPRES. BN R & i
SEIRCHGEE L 7 M N ) o 8IED 161 &MY ERS
206 2012;26:13-26.

15) Momota H, Narita Y, Miyakita Y, et al. Intravascular lymphoma
of the central nervous system presenting as multiple cerebral
infarctions. Nagoya ] Med Sci 2012;74:353-358.

16) MRSy, FRIRSER, NEIICS . HETTIES BRI OE &
DEFRNEARBATZ AT H T d o 72 & N KA R B M
v > 8o 160, HERSRESES 2014;37:111-115.

17) GEAHE, RO F R S, PICMEHERE & b 7%
WA RIS THESERZ I & 2 72 N2 B Al ) > o3
JE> 1. REARFHE 2014;54:484-488.

18) JlMHE, &ARBA, SARER S, LIEUMEZEL 2 LG
T E Lo f:[t[["él’\]knﬂiﬂ’ﬂ?j! B >/ SIED 14610, Fi
RA#E 2015;55:101-106.

19) Ding Y, Xing Z, Liu B, et al. Differentiation of primary central
nervous system lymphoma from high-grade glioma and brain
metastases using susceptibility-weighted imaging. Brain Behav
2014;4:841-849.

20) Ginat DT, Purakal A, Pytel P. Susceptibility-weighted imaging
and diffusion-weighted imaging findings in central nervous
system monomorphic B cell post-transplant lymphoproliferative
disorder before and after treatment and comparison with



57 : 508 FRPR#iZE 574 9% (2017 :9)

primary B cell central nervous system lymphoma. ] Neurooncol 22) WEEEES. MM » /3 EO¥%EE. Brain Nerve 2011;63:459-466.

2015;125:297-305. 23) JREPEL, AGIPER, MR, Intravascular lymphomatosis
21) Sehgal V, Delproposto Z, Haacke EM, et al. Clinical applications OB, Brain Nerve 2014;66:927-946.
of neuroimaging with susceptibility-weighted imaging. ] Magn 24) Passarin MG, Wen PY, Vattemi E, et al. Intravascular lymphomatosis
Reson Imaging 2005;22:439-450. and intracerebral haemorrhage. Neurol Sci 2010;31:793-797.
Abstract

Low signal intensity lesions on brain susceptibility-weighted MRI
in a patient with intravascular large B-cell lymphoma

Yo Tsuda, M.D.", Takuya Oguri, M.D., Ph.D.", Keita Sakurai, M.D., Ph.D.?, Tomohiro Kajiguchi, M.D., Ph.D.?,
Hideki Kato, M.D., Ph.D."” and Hiroyuki Yuasa, M.D., Ph.D."”

YDepartment of Neurology, Tosei General Hospital
“Department of Diagnostic Radiology, Tokyo Metropolitan Geriatric Hospital
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A 71-year-old man was admitted to our hospital because of abnormal behavior and generalized convulsion. Brain MRI
revealed no abnormalities upon admission. Levels of serum lactate dehydrogenase and soluble interleukin-2 receptors
were significantly elevated, whereas the initial bone marrow puncture and random skin biopsy findings were non-
malignant. On the tenth day of admission, brain MRI revealed dot and strip-shaped low signal intensity lesions on
susceptibility-weighted images (SWI) disseminated mainly within the cerebral cortex. Administration of high dose
methyl-prednisolone improved neither his condition nor these MRI findings. Ground-glass opacities within the bilateral
lungs later emerged on the chest CT. The results of a transbronchial lung biopsy and second bone marrow puncture were
consistent with a diagnosis of intravascular large B-cell lymphoma (IVLBCL). Despite the lack of histopathological
confirmation, the low signal intensities on brain SWI in this case were also considered IVLBCL lesions, reflective of
micro-hemorrhagic changes.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:504-508)
Key words: intravascular large B-cell lymphoma (IVLBCL), hemorrhagic change, magnetic resonance imaging (MRI),
susceptibility-weighted imaging (SWI)




