S8 : Gk AN TR EPH] T A4 I WA F3A7 ATF) ATl £

& FE71o tisjol dobuuzt Bk,

CHA & g - 91 Adell ool 2415 799 QX T4 2% 3] 5 A 8
o

45 ANTYRE Qokngkom, Sk AN FREDR 242

o m 2 4

% BAS gslo], AlgaEsdHe] A#lE=ell4] Choline(Cho), N -acetyl aspartate
(NAA), 18] lipid-lactate(Lip-Lac)®] creatine (Cr)olltgt A3 el gh-& Feigict.

21 : Cho/Cre HF2 1.80+0.95, NAA/Cre] #-& 1.34+0.41, Lip-Lac/Cr& 1.12
+0.16 gk Al A Lip-Lac/Cre] SAI o2 f-o)3t 7} 2748 B3}, 7d] F 249
7% A3k A NAA/Cr 9] 203 2405 BPAT E2lg4e] Balslr] ke A%

NAA/Cre] R gisiet.

AE A FHEFHAA Lip-Lac &2 FdoE BAtsta NAA F]=e] A3t 2471

BkElA ohe 27 B

WL 1T o

Aoz A7k},

& YA b w0y W YIS Aol B28 R &

o] A Ge 588 T Aol o ¥ GFst Ao
A S8H gk (4, 5). A FHNAN LA FHAAEA
dxFo a4 A7|FH £3H(proton MR spectroscopy:
'H-MRS)¥] Aol did A7t et 2 Aol w29,
lipid (Lip)¢t choline(Cho)®] &7 N-Acetyl Aspartate
(NAA) S} creatine(Cr)9] Z+AE Huslgon olgdlt 47
& BFA Hol= AHERF FHY AAS BYE Havt
AATE (6, 7). 1Y FFARA F=2FY A THE B4
b HYFAQ A59 FHE HolA Pof HAMo| Y BEfx
A% 53 7do] o nAF A ALt Qo ol e
'H-MRS®] A% uldgkzte] et obg = glrh

oo AAEL thE HE o] zhdo] oy HH

ge Aol A
& H-MRSE F3H02 2A3te] A 33474 A=E
FEHE 288 Fo} U] g & sl tisre] 2o}

tHEHx7 | 20| mfats|x] 8:86-93(2004)
3 Ehet a9 AR A
A 912004 84 259, A 200449 1149 29

FAARL 1 olBlF, (700-412) 735 WA S 41927} 52, A5 NgsE 9 AhdAsz
Tel. (053)420-5390 Fax. (053)422-2677 E-mail: knuhrad@yahoo.co.kr
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Table 1. Synopsis of Clinical and Imaging Findings and Results of Metabolite Ratios in Seven Patients with CNS Lymphoma

Patient S°¥/Age  Chief Location Mass Morphology/ Cho/Cr NAA/Cr Laclipid/Cr
{yrs) complaint effect™ enhancement pattern
1 M/63 Headache Right frontal, + No obvious mass/ 0.94 1.42 1.07
splenium of strong inhomogeneous 0.94 1.42 1.07
corpus callosum enhancement
2 M/43  Left hemiparesis, Right crus cerebri, + Well demarcated mass/ 2.46 1.57 1.10
gradual symptom right periventricular Stipple and
aggravatio white mattern inhomogeneous
3 F/58  Right hemiparesis,  Left crus cerebri, + No obvious mass/ 3.29 0.96 1.02
dysphasia left globus pallidus strong and homogeneous
4 F/26  Left hemifacial Right parietal + No obvious mass/ 2.45 1.53 1.47
numbness periventricular with strong and
white matter, homogeneous
left external capsule,
Left aspect of pons
5 F/63 Dysphasia Left globus pallidus - No obvious mass with 1.00 1.94 1.05
Right arm weakness Caudate nucleus strong and homogeneous
6 M/51 Memory impairment Right striatum + Strong and homogeneous ~ 0.84 1.26 1.03
7 F/61  Right hemiparesis Left parietal ++ Well demarcated mass / 1.61 0.69 1.08
periventricular strong and homogeneous
white matter
Mean 1.80+£0.95 1.34+0.41 1.12+0.16

* — none, =+: trace, +: regional architectural distortion, + +: midline shift

T A - u T T +
“8 3§ 28 25 29 LS 1.8 &5 0B

Fig 1. Typical pattern of 'H-MRS in diffuse infiltrative type of primary central nervous system lymphoma. The MR
spectroscopy with lymphoma shows dual peak at 1.3 ppm suggestive lipid-lactate peak with mild reduction of NAA
peak at 2.0 ppm.
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Fig. 2. Presence of NAA in multivoxel '"H-MRS in the patient with lymphoma. T2 weighted images shows increased
signal intensity in precentral gyrus of right frontal lobe {above four images of @} and post contrast images {below left t-
wo images of a) show inhomogeneous parenchymal enhancement which make it difficult to differentiate with post
infarction BBB break down. But diffusion weighted images (below right two images of @) show slight increased signal
intensity in the lesion and reveals another lesion in the corpus callosum. Multi-voxel 'H-MRS (b) reveals presence of
dual peak at 1.3ppm suggestive lipid-lactate peak with presence of NAA peak at 2.0 ppm.

— 88 —




Germany)ol{th. AH8& 71%H& PRESS(point-resolved
spectroscopy)©11e8, TR=1500 ms, TE=270 ms. voxel
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spectroscopy) 71%®
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o] g3t o, AzANA AFE A7F
185t h 'H-MRSZHE 4%9] ¥ 9 of
Cr Cho, 28] 11 lipid - lactate(Lip-Lac)
4 S 742} 2.0 ppm, 3.2 ppm, 3.0 ppm L
i 1.201]/‘1 pm°ﬂ*1 F1skde}. deldE gArEde 3
D ‘?‘i’ﬁ.&iprﬂ A dArEdy &E 24 ¥, Cr 7
a9 HAE BEZ st Z gAlEZ ] o€l wxHE T
gAY, gxToR FYE #AY wE S 78

W, paired t-test ZA-L 3 HH S vws}
A kel 28} 5= o) @e 7HE A

-
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[

o
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_“E. 23 o U
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P
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Nl

9 24 H-MRSOIA #3289 NAAZ 79 A4
THS 4SS SR W] A3k, 55 54 HRS
Er ]'33}» k. NAA/Cr 2 Lip-Lac/Cr H|¢ AZE
T2 % AN BRHE FF welY ARHL o-gorw

270z

. )
c; : ,vw Lof “51 .
‘ |

] It
H fH, ',sL'é‘,w

B4 RE O BR AR ¥ BE ik BE #B

Fig. 3. Well demarcated typical
! lymphoma. Mass forming lesion
show low signal intensity with per-
itumoral high signal intensity on T2
weighted image (@) and strong en-
hancement after gadolinium injec-
| tion (b). 'H-MRS (¢} shows marked-
| ly decreased NAA peak. NAA/Cr
map (d) reveals decreased ratio of
NAA/Cr in the central core of mass
! (blue colored) and relatively in-
creased ratio in the peritumoral
area (red to greenish colored) repre-
sent increased ratio of NAA/ Cr ra-
tio. However, Lip-Lac/Cr map (e}
divides region of interest into area

of normal and lesjon (red to greenish colored) which corresponds high signal intensity of T2 weighted image.
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o g s F& 5 UA2eH, Cho/Cro] 1.80£0.95,
NAA/Cro) 1.34+0.41, Lip-Lac/Cre] 1.12%+0.16 It}
g A4 2H X = Cho/Crol 1.2840.40, NAA/Cro]
2.58+1.05, Lip-Lac/Cre] 0.38(0.21 ¢]%ith (Table 1).
NAA/Cre Ba2 frostA HaRdoA ZLE 244
(p=0.005, paired t-test). 74l 5 T2 ZZIGAdA AANZ

A BWF E95 wole 204 NAA/Cr &9 2
H% o) olgon, o] Qi Aaz 4
190191 ool e} FZ wol
£z AR 2% olstelA
Aoz ov) g Aa2 FESch 1 BRRS 154
Ak F98 WA e AN $9E YA

[o}

AA

A NAA/Cro] 571 5of it (p=0.016,

FHE JAA = A9 T A 2Fo2REHY &
S Feste] AdE thF 54 'H-MRSAA = NAAS 9
£ BolA estt} (Fig. 2). Cho/Cre A% B# vl

A BAH Fole Holx ¥t Lip-Lac/Cr& Hi
ol 712 2¥th (p=0.001, paired t-test). &)
Lip-Lac/Crel 9 %7} 24 () 2 standard deviation)&
2.

HAF £4 dlof] B2 AEE MR 7]7]0 AFd X213
o] &3te] 78 = grt. NAA/Cr Aol NAAY AL
T2 2 iz G3oA AddH o A4HE 74 & ofy
g, W2 AZtE e RYoa e a2 5 AUt 95
g = F9 FAESAA NAA/Cr v|9] T4 s
B9 old wa] Lac/Cr AEolAM+E Lac Ao £33 &

tlo o

! &
W g oo
' A S T
R I &
+ . §i * ¥
|

-~ Fig.-4. MRI-'H-MRS -Pathology cor-
g ‘ﬂ relation. MR T2 and post contrast
a5 %, T1 weighted images () show well

’ defined basal ganglia lesion mimic-
PN king lenticulostriate artery territory
&%«w infarction. '"H-MRS (b} show rela-
v o g4 tively preserved NAA peak and p-
P resence of dual peak around 1.3
! ppm. Pathologic photography (c):
hematoxylin and eosin, magnifica-
tion, X 200, (d): immunohisto-
chemical stain for CD20 -pan B cell
o marker magnification, X 200) show
perivascular aggregation of lym-
phoma cells and infiltration into

)
1

-
8 ,

I £

G e

X
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DACE A

normal brain tissue, which is asso-
ciated with increased Lip-Lac peak
« -+ without marked reduction of NAA
' peak.
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Table 2. Comparison of Metabolite Ratio to Creatine with Previously Published Data

Author Number of patient Choline/Cr NAA/Cr Lac-Lipid/Cr Reference
Our data Lymphoma N=7 1.80+0.95 1.34+0.41 1.12+0.16
Contralateral N=7 1.28+0.40 2.58+1.05 0.38+0.21
Chinn et al. - N=8 2.21+1.13 1.184+0.78 2.05+3.61 27
Harting et al. N=7 4.25+1.65 1.70+0.95 5.2443.33 16
Burtscher et al. N=2 1.631+0.13 1.46£0.51 5.35+6.24 26
AFE AR S7HE S BYoy, T2 Fx2gddA 2 15). HF A e B SR ZeHR A, T34
AZZAE G T e Aoz By (Fig. 3) BA AEZFA did 'H-MRSY &A% A=A Y. o5 7t
Aol B4 A& Adstged, ATy #0228 & FmoAe &7 Lip-Lac 329 371 o} (16, 17). 1.2
B A4 AR Aol & Agdhs 32 AXE #2F £ YUe dA 1.3 ppmollA olFY AR #RHE AHEYD F2
o, AP 34U AA gZF o2 AdHUS (Fig. 4) AEe Lip A2 &84 7198= Aoz 484 9o
o, AFGEY F7he TFAAA dEFo] HEA9 A2
n & QAAEE PHE AZESHEY FYolnE AAGES 2
AET #E TAZ T AR AAZY (18, 19). o]l ¥
FTFAAA d2Fe A% RS s w4 & I HA AN BEHE Lac T d2E EAe A
e, AAHEL AlolE AFshe e Holy] wlEd ¢ A AE3 55 (oxidative respiration)d] 71557 7
of 98 22 HY Ao vl T3 gFHE Hon YA (glycolysis) ] F7He AAkeRL §lon, AR LMo} 3
& vjxe 3719 b2 F Higtd ZAujd 48 Bl AN AT Gt (20). webAd winbg AEA 49 7
AOR delA v}, FFAEA AT FxFe] X g & § Lip-Lac a7t AT E B3t HAZ & NAA
st s B A7 9o Aot gty 2 oAb 9o A 5L 242 EUeA ¥ Ao Agdd,
Ag7t S APANTIE Aoz FHHANeH, way x7) A5 #25 gier & FH RN Lip H29 F749
ko] 8ale] o %o £ & A o2 AZHE (8). A NAAS Zhav) SHbElE 202 Bl Hof §ou o] &9
WhatdeR o g dAd 29574 BolAY, HAFHA A FHE T2 A2 ddA ANSHA Y SAR-EAA B4 AH
Ak, H el 2R A, B T uA SA HEel d & **E”ﬂ -4t (21-23). & FHdAAME 2919 ¥ A
28 A JEFS NASIE Adojyt & 5 AR o]# & FEZFo MR NAAY F31 247 ddeH, T2 &2 29
Ae g A AioA Yeiyr] biol E44 Lol et F4 T1 229344 F3ld $3E Bojx g UrA 54
W g8 44, ASA FHE Bolv wfoy gz 28 o EFAAE ofH NAA 747 §1%iTh Harting 5(16)2
a8 HEF T3 2ol e Wyt ¥t (9, 10) PEZF T8 g2z g Ao NAA/Cro] 1.70£0.95%
2 Ao TFE #xle] Aoz, vE g @t Aoke g A B9dA 543 1.361£0.329 AolE HeolA &
Agde] AR, HEFS AASE 2 AAES AAY vk kot NAAY 7hA7F E4A 44 HEFA|A o] AFE
Az A veht HEF 252248 2 uEH 2L e F¥ 29 olfE NAA Z4¥W ohlg Cr A&7t 58 7] i
o] zhdo] o E A7t weken), webs YLEo] Fhdd olgti sttt zEy tiAbh ket FxFo N Cro #HAE
ARA g ofeiztA ARAAE T Aol et ddst7] g9 m, & dFelME FIHE o BB &
NzFdEe F7He T2 3 84 Ax 94 2504 2o, = v 3=Fe 35 72 'H-MRSHA 2.0ppmelld 2%
T2 Zzx @RelM NsA=e S77 o S8l e 4 g F3s BAT F d%len, NAA/Cr A EFHAEe 20
Tl JZFAM ADCY Zadt GARzAA F7HE AEZ WA dart don, dE o =29 A E H&F
S HAuA sGon, 1 offEE FxF AxY AfFer  ARE HAFI Yot (Table 2).
Adaf 99 F9 F AT STl W ME | Aede] Frhok TR FHE P 42 A5 HB Yol v ord
A, S BF FolR AT HAZ AE F-Fo] opr|E Ao wEH o] oyt NAA 937t FAE 29EYL g
2hal st olel] wha] G H{ wE @ FHAo] FAEE FE P S FE 2FoE A" 1.294 1.3
Ak AE 54 55 2 A7) g it B gdelE ppm oA BEFHE Lip-Lac A8 o ¥, 9=F, 13
NE BEY F7F T2 B2 @3 vla) € TR o A 3 HAN 5o WM BT #Ed ¢ gled 4259 4
ZbT (11) Lip el ogt =dEgdor A74H, oA wFE HAH
#HT 'H-MRS7F 7AW $% e 3 ooy WA o Ags tE 7)dd AF Aor AZ4H, 2 Lacd 9
A g A ARE ALed §88 Aoz A (12- 3 2HEZen (20), ol& NAA 939 fA7F HHHe=z
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showed preserved NAA/Cr.
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'"H Magnetic Resonance Spectroscopy of Primary
Central Nervous System Lymphoma

Hui Joong Lee, M.D., Yong Sun Kim, M.D.
!Department of Radiology, Kyungpook National University Hospital

Purpose : We evaluated 'H MR spectroscopy improves the preoperative diagnosis of diffuse infiltrative
type of primary central nervous system lymphomas.

Materials and methods : After review of conventional MR images and medical records, we retrospectively
reviewed proton MR spectra in seven patients with primary central nervous system lymphoma diag-
nosed by means of biopsy. Relative ratio of choline {Cho}, N-acetylaspartate {NAA), and lipid-lactate [Lip-
Lac) to creatine {Cr) were measured for quantitative analysis.

Results : The average ratio of Cho/Cr was 1.80+0.95, NAA/Cr was 1.34+0.41, and Lip-Lac/Cr was 1.12
£0.16. All cases of lymphomas showed increased Lip-Lac peak. Two case of mass forming lymphoma
showed decreased NAA/Cr significantly, whereas five cases of lymphoma without mass formation

Conclusion : We thought the presence of Lip-Lac peak without significant reduction of NAA on the MR
spectroscopy was helpful for diagnosis of diffuse infiltrative type of central nervous system lymphoma.

CNS tumor, Magnetic resonance spectroscopy
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