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axial (E) The tumor in the frontal lobe existed strong

fluorescence under violet-blue excitation light (B)

el0 BFENFHER vol.31 no.2 2021.3. © MEDICUS SHUPPAN,Publishers Co., Ltd.All Rights Reserved.



ell

MR imaging of primary central nervous
system lymphoma with atypical feature
of ring-enhancement in an immunocom-
petent patient. Case report

Hidefumi AMISAKI ", Satoshi MURAI ¥, Ken KUWAHARA ", Naoya KIDANI *,
Mitsuo KURIYAMA ", Naomi SASAKI ?, Kaoru TERASAKA "

1) Department of Neurosurgery, Kure Kyosai Hospital
2) Department of Pathology, Kure Kyosai Hospital

3) Department of Neurosurgery, Okayama university Hospital

4) Department of Neurosurgery, Hiroshimashimin Hospital

Primary central nervous system lymphoma
(PCNSL) is a rare form of non-Hodgkin
lymphoma that is confined to the CNS. Although
survival rates in clinical studies have improved
over the past 20 or more years, long-term survival
is complicated by devastating delayed
neurotoxicity after whole-brain radiotherapy and
high dose MTX-based chemotherapy. Most lesions
in PCNSL show marked homogenous contrast-
enhancement on magnetic resonance (MR)
imaging, but occasionally the enhancement is
mild or absent. Ring enhancement has been
reported to occur in more than 50% of lesions in
AIDS-related PCNSL, but rarely in non-AIDS
ones. We present a case of PCNSL in an
immunocompetent patient with an atypical
feature of ring-enhancement on MR imaging.
This 77-year-old male presented with progressive
dementia and was transferred to our department.
MRI revealed a ring-like enhanced mass with
surrounding brain edema in the left frontal lobe.
Under the preoperative impression of malignant
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glioma, the patient underwent 5-Aminolevulinic
acid (5-ALA) -induced fluorescence-guided
surgery. Pathologically, the tumor was diagnosed
as diffuse large B-cell lymphoma. After a partial
resection of the frontal tumor, he received
adjuvant chemotherapy.

Spectrum imaging characteristics of PCNSL has
widened, and we should be aware of the variable
appearance in patients with atypical ring-
enhancement on MR imaging. Together with
previous reports, this case also suggests the
efficacy of surgical application of 5-ALA for
PCNSL.
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R A R B IS B ) N i (primary central nervous system lymphoma :
PCNSL) (24725 # W ESECTH D, non-Hodgkin V) /3D 1 A TH L. 4
HFACHRERIERE DS HD 2 ~4%% 505 L 3NTBY, 465wl LoEig
THNMEINIZH 5. PCNSL OMHTZWIIC MRI 23S S, WA 20281, s
ST B L) IHEL, Bl Eh, PEEOREZ MY, BIEzEbRna
Ehmishcwa Y. F72, acquired immunodeficiency syndrome (AIDS) %
ZILDETHREAEZ T E LTPCNSL 2% L7246, 5 MRI T ring
enhancement % 232 2 &A% WL SHTW5S > Y S|, BRICBEASE - PIREEDS
ZWIZH A 5T, ring enhancement Z % L 72 PCNSL @ 1 ] 2 &8k L 7272
W3 5.
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DIEZ 2 L, SHER MRI T/ il SR IS W 2 & 3840 S M7z 720 BB & /i
Sh, ABtlZo/:. b, ABRRNCATOA PRt oNREZZR <, A
Biteb 2704 FONRIIATDZRH o7

ARSI © /KR 36.4C, 0% 62/ 4, IE 108/78 mmHg TH 1), EHATR
WCRFah ol MREFAINICIE, EHGEY TR %  EERE 2 0 )
> 7278, BRFE O TEEVEFEAE 2 726, MMSE 19/30 MO AR T 2 580 72.

BRAET AL« Bilids X ONERS CT CAERTHEEI R 2 1F 9 35 mm KO HFEVE A
HY, V) TIRICEF X N7, MRI T, gadolinium-enhanced T1 weighted image
(Gd-T1IWI) T open-ring iR ® ring enhancement % 7. &, [ #B471& T1 weighted
image (T1IWI) TIME5, T2 weighted image (T2WI) - fluid attenuated inversion
recovery (FLAIR) image T3 %, diffusion weighted image (DWI) THEEERAE
%, apparent diffusion coefficient (ADC) map TEIEZTH Y, JEIFAIZ)AHFH DT
iz THY, T2WI TIENEOIEEZHIR THIM 2 RR T 2 i &b o 72
(Fig. 1A~J). MEWE T, WS LG ORBIAD Lh ol HEFEE CT
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TH S EEMRE 2RO, MismA T, 5380/ ul (WFHEk551%, Y~
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Computed tomography (CT) and magnetic resonance (MR) imaging on admission

Axial CT image (A) , T1-weighted image (T1WI) (B), T2-weighted image (T2WI) (C), fluid-attenuated inversion recovery (FLAIR)
image (D), axial (E) and coronal (F) and sagittal (G) contrast-enhanced T1WI, axial diffusion weighted image (DWI) (H),
apparent diffusion coefficient (ADC) map (I) , T2*WI (J). MR imaging demonstrated a ring enhanced mass in the left frontal
lobe with surrounding brain edema (B-G) . The solid tumor component restricted to water diffusion (H, I). T2*WI demonstrated
no intra-tumor hemorrhage (J). Sagittal contrast-enhanced T1WI showed localizations of the mass collected without violet-blue
excitation light (white circle) and with violet-blue excitation light (black circle).
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[EZ®] Intraoperative photographs
After unilateral craniotomy, a small corticotomy was performed and the tumor could be identi-
fied in the deep white matter (A). The tumor in the frontal lobe existed strong fluorescence un-
der violet-blue excitation light (B).

BERZEDZ T o, Wb X O H I CRISEIES 2Rl 2479 st & L7z, fiid
WS WTDSENE ) S JE RN PRI 7 IXEMRO A TR T L, BB
RS CTh L 2 HIXZTDE EMILT L8 TH Y, BEHEMREBETH - 72
LA ORMERN EZHMIZS- 73 /L 7Y Y (5-aminolevulinic acid : 5-ALA)
G- LCEME T 72,

M R CIE, ZERiEEE 2 OIS ERIREZ £72 L) ICHBEZ 1TV, ALRTEEE
DREFE L OB E %2 OB U CHESS I L7z, S22 oMK & iy o st i W ot
R (ARD) & LTI L7z (Fig. 16 O IR . TESE O WL I 2048 bk
OWEW %R0, WH$ 5 L NERICHETHOE (OPMI® PENTERO® 900 (7 —v
VT ARARXT ATy 7)) THREDRNEIEE T ZER 220 (Fig. 24, B), H#06
= B9 5 MR E M AEZ R ISR B L. (BA@) (Fig. 16 0 BILER). Mefk
OTIXIEF BRI ET A b a4 b oG E OB ¥ N BROEHEE B 7z
AUEM RIZEED T (Fie. 3A~D), MK TIEMNY v o8EdgEbNz720, T
YIBEDOATTM AT L7-.

fiH U 72 R o A W Cug, i R P & A D SRS s L <l ), —
MRS MNIC S IEE L Tz, JEEMEO R E SZIEH /NN 238k 2 5L ETH
D, BREMEDZVIZUONMPERSNMBERIDETH 72 RIEGHRMD TIE
CD20, BCL2, BCL6, MUMI 25k, CD3. CDI0 iZRBtTH ), Ki67 i2NfE
KO 90% L EE DSk T db - 72 (Fig. 4A ~ G). ISH #:12 & 2 EBER 1Bt CH - 7.
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Intraoperative histopathology collected without violet-blue excitation light.

Hematoxylin and eosin staining showed proliferating reactive astrocytes (black circle) (A, X 200), and it was expressed GFAP
(B, X 200). Immunochemical examination showed there were small reactive lymphocytes expressed CD3 in perivascular area
and cerebral parenchyma (C, X 200), and small reactive lymphocytes expressed CD20 in perivascular area (D, X 200).

PLEX D, diffuse large B-cell lymphoma of the central nervous system & 2l &
7z, Hans % Tld non-GC type IZHHH S N7z, ZD%, MPEMIENEHI =B &
%Y, A b FLFEY—MRERE (HD-MTX) HMrbihi.
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PCNSL i%, W HEMFRICHRFAICAE L2 EEY Y ED 1 HRTHY, 28
TAERC, SEREARAN T BFICE W CEHF ICHINMEMICH 5. PCNSL
FRITKIBICEE L TET0205, MOEEY o E L T 2 L RIZICFEAR
Tdhs. PCNSL 2 W3 % LCEAITRERBL LT, BHMRIEIE SEEN
Wiy, BIBRECHE, PR RBYUES BT SN Y. BRiOT— L FRF vy —
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Hematoxylin and eosin staining of the specimen showed a
high cellular malignancy composed of large cells with
round or irregular nuclei (A, X 200) (B, X 400). Immu-
nohistochemical examination showed the tumor cells ex-
pressed CD20 (C, X 400), MUM1 (D, X 400), BCL2,
and BCL6 (E, X 400). Ki-67 showed a high proliferation
index (G, X 400).
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ZEMINAERTS Y, WRROHEIIIET ShTwian .

PCNSL ORI Z M OB, D AHLES Y TAIEMRITHL L SIND. JH
M, EBEMRIEEL TSI L XL CDWIIEFEHEERE T2~ L,
TIWI TE~ZE 5, T2WI TR~FE 5 %2R L, &% MRI TEE—I&ER I
%% 0 FH—-IEREND, $72@F o ER SRR VERD, 6~ 17%DE
BTHIEL TS * Y 451, AIDS 8% PCNSL % 56 L 72554, AT 75%
DIBHFHA, HWIEEHED 2 LIZ LD ring enhancement 22T 5 & FbhTwa * Y,
— T, SIERORR- N BE T, ring enhancement & 23 A FEHNIE —HAIC
WEHTHEH, WRKTIT%RD L EOHMERDH L. T2, D H B ring DEEICDH
72 B W NR DB B W FE L, BRI & —HIZZ L. Ring ®
HULER I HAL CT THWINZ 2D 5. ZRERIRIC, REREEHED ring ©
INEVIY e LoV

F7:, ToMiZd, MRS T, choline : creatine 233 L E o E5 % 39,
lipid & lactate ® A% EH 5B 90% DE A TR 5. Perfusion MRI Tlx,
AR BIE R ds A MR IE RS & X T cerebral blood volumes (CBV) #MEwZ & A3
5N TH Y, maximum relative CBV 28 1.10 ~ 233 & #HE I Tw5b. Zhidi
BHENBN EERL TS ”. F72, " Fluorodeoxyglucose (FDG) -PET
TlX, FDG O Y AARDEEMT 2 LHBMONTEY, BEMHE L OERHIH
JicHs "

FIEARIEPCNSLDOY A2 7725 =D 1D2THH Y, ZDOY;# Epstein-Barr
virus (EBV) 25 LT3 A%’ —5T, EiEomzhzBHC
BV TIE, PCNSL 2 %HET % #FIC EBV 2553 2089 A ST,
HIV o PCNSL @ 55 FEBIIC BT, EBV B 10 FEBI D 9 © 80 % 2° ring
enhancement % £ L7 7. PCNSL 2B\ T, SuEMEEI MR/ T T EBV B
PEOJEBITIE, AIDS B & AARISIEIAIY 2 MiRAT 2 B9 A HIICH 5. T 72,
BB 2 VRIS TlX, EBV BIETH 2 BENBWENICH Y, ZhidElt
BRZDb OV RERDET 23 ERILTVAI L EZRBLTHS * 1.

AIEBI TIEHIEAEE & 72T & ) GHIFRBLNIRED 2 <, #i#&Z W T EBV
etcdh D), ML openring JRD ring enhancement % 2 L 72 PCNSL T& - 7-.
— #7912 open-ring 13 B AR BICH R L S EE Ry THY
PCNSL 1285\ T open-ring Ik® ring enhancement % & L 72#ti51%, BT A D
Tl Zhang HAHE LTV 5 2B A L 1RO Ld o727, ks RN T
W52k k GA-TIWI D3EE/ N7 — ¥ HiRd TIEMAI 2 FEF Th - 72.
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Dandan Liu 5 @2 X % &, PCNSL OHFZ 2 B\ THES LR O/ 72 B BRIk
PAS BP0 #4E, BN, reticulin fibers DAL WIHZ T & 3% MRI D155
RIRDSE D > 72, T D ORI IME NI D 22 WIREREZTEIR T 52 LT,
KERREITE A2 % I NICHHE LTw b 729, PCNSL 235 {4 I
hypovascularity T 2 ENZHIE % £L ) I A% < P, ZNnass8ise % 8 A
BRI TRV ESDbUATUTH L E-BbNS. LaL, EHEORERCAHICE
BolMtz M TERITNIERICHA EEX O, THIIRELEREIIERE
BB EFD LN Z EALFFLTWwA. Dandan Liu 5 O#E T, 25cm MLk
%% L HIE RS T .

AFEBNZ BT, FRICS N7 RS N B8 O JE S RIS O K70 A 5 RN
N7z, MBEFMIEREZ RET 2T RITRO T ro7z. L L, EEIEEY
TR O PRI IR % 58 9 W TH Y, MRICBWTH % 5EH
iR E2RBDLehor. FRESHEFIT B mm KEREL, BEEOKRERRHIICHE
S Z AT TE R R VBB E S LW S NG,

F72, REFTHC SN 5-ALA L, — 8IS BRI R O JE 55 Y) Bl DB 2
JEGAHRRZ LT 5 2 L TYRELZMEIELILZHWE LTINS,
PCNSL o B SFIE 5 A AT 2DV T D 5-ALA ORENIARHTH 5 7200F 5 L7z,
5ALA LIZRRD ST I VBRO—FET, HIZEFDOI P FY THTHEREN
T2 W S ALA RSN L 2 EIZEIE S D D%, £ OE BT O R BT,
ZFa RV 74 X (Pp X) (2 2fli#kAHA S CTALICH2 Y. B
BOTIIRHEROEEIMET LT ) 2MligkSA R L TW72) 3§52 L TPp
XA 5 AMALH Sz < <, Pp KIZEE M IBIRMIC B/ T2 .

Pp K25%Mk L= Bl 1E, Hawdbtr i shs bRaioie 3o .
COWEEFMMA LT, HEONIIFHZIICHS51E. PCNSL @ 41 FEBI 0 &
AR DB 5-ALA 2R L72#&E23H 1, BRVEDE - RV E06 - HOhE RS %
o TREBNZZE e 30 EB] (73%) - 29EH] B%) - 9ER] (21%) THDH, &
Ko B U729 N T OMBII ARSI B VR BT X 2 Y RIEBNE B
VB AR 2 AT o 7288, Sz RELVHIRTRBMITE Lah o 2—T, #
ZRL7CHBECEMICE 72, EfWARI TO 5-ALA A H TH - 720 & [k
(2, BHBH RS AT \Z 3 T JE AR & A 2 & F e W & o8I
SALAERTHLLELZONS.
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&# MRI (2B T ring enhancement % £3 4 JEMHTI Y 722 PCNSL @ 1 S Bl 2 #%
BrL72. BRICE#E 2B W T ring enhancement & 29 4 WIES; Tld, SRR REATIE
WTHo THEMW) U FEEZENICHTLLENH L LEBbNI:. T2, EROE
WCIE5-ALADBHHTH B Z BRI .
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