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Correlation between MR Imaging and
Histopathological Findings of
Cystic Metastatic Brain Tumors

Akio Fukusumi', Satoru Iwasaki?,
Naosumi Ohkawa®, Hiroshi Maruyama®,
Hiroyuki Nakagawa', Toshiaki Taoka',
Masato Nakane'’, Katsutoshi Takayama'’,

Kimihiko Kichikawa'’, Hideo Uchida"
and Hajime Ohishi®’

To clarify the correlation between the histopathological
findings and MR signal intensity of the cyst wall, fifteen cystic
metastatic brain tumors of eleven patients were imaged us-
ing a 0.5T MR unit just before surgery, and the MRI find-
ings were correlated with the histopathological findings of
resected lesions. On T2-weighted images, all cyst walls
showed hypointensity. On T1-weighted images, the inten-
sity of the cyst wall could be classified into three groups,
compared with the cerebral cortex. Walls with hyperintensity
on T1WI(group H; n = 6) consisted of ample tumor cells,
blood vessels and connective tissues, suggesting viable tu-
mor cells. Iso-intense walls on TIWI(group I ; n =3)had
abundant reactive glial tissues. Hypointense walls on TIWI
(group L; n = 5)revealed hemorrhage and/or hemosiderin
in the wall, suggesting hemorrhagic necrosis. Thus a good
correlation was demonstrated between the MR signal inten-
sities and histopathological findings of cyst walls of cystic
metastatic brain tumors. This may contribute not only to more
precise diagnosis on MRI but also to more planning for treat-
ment of cystic brain metastases.
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SERE AR DI 2 BT AMRIDA M+ 5 i
12, ZOBMBEEICET 2 b00% L, EYBHCREEDS
Wiz ful b L72=MR1E & RERAERHESE L DAEBIIZ DV THRET
L7 DB WY L L, YWEYBREROBEIG &
UIRHF O PER, o, RIS ORI O IR A
WHENRTWVEH v+ 4 7125 BHEHEHEO#Y) 7 FBE
PR OPE I, MR ERNZEICIZ T, EEMiniR
RGP R A 8 A MRIE D AR5 Z L L ETH
5. HERSVERRIE S O R BRI LR TH A5, itk
VGRS OIZEFDOEEEM L, MRIZIZBWTIHEBEL A
BHLETEERETRELYET S, FITMRIED S %
£ 9 SRR MANE 5 O FERG BE DALEL & AL 2 5 NI 3N
MEFHEE L T, MROZEREOR EIZHEVTAZ L2 HBY
& LT, MRI& & mEMARG 2 0 et L7z,

MRELVHE

MHRIZ19914E 1 AD519954E12 H T 5 FERHIZFHHIC
LY —8E LTRSS & N7 MR N~ DI
fEHE B E25BI3SHED S b, REFEARIZBWTER LD
ZEERMEETEINBNSRETH S, Hiifiddl ~T765% (CFH
60.05%), St 7 6, &tk4 T, FERERENL, BE3 (R
8, WP LR 2, AEHE 3), AWdE 1, HikiE 1 ©
# 5 (Table 1). WEDRBIEIZFBEBROERERE 11,
M3k 4 T, BAEIZ10~50mmTdH - 7o,

MR (2 H70.5THB{ZER % BV, spin echoi: T, T158
1% (TR/TE 400/25), T2i##{% (TR/TE 2500/100) % matrix
size 256 x 179, fields of view 25cm, slice/& 5 mm& 5 \»
137.5mmT, FHAET2 ~19H (F¥H 8 H) ISHkig L7z 1061
14952512Gd-DTPA (0.2 ml/kg) % 5-12 & B MR 24T\,
T15ERE THE L 7.

i S O KT Ohematoxylin-eosine Jx B AR D )L —
~MEB L USEEEE, MRIOT & T256{%, 4FT15RHE
X LT, BEluBEORREALRES: & MRIZOE 558 DAHBE
M RE L7, BRI IR AL O BCY & RE NE O
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Table 1 Summary of 15 Cystic Metastatic Brain Tumors BEHIREE, AN NEEEHRE O 4
Tumor  agelsex  primary (Histopathology) MR Signal Intensity D IZHEE L ESENE B AL
No. cyst wall content b A o1 b s B |

TIWI T2wi TIWI T2WI A G TR S L, BT 51
1 41/M lung (adenoca.) H L L H AR AL & O RS 3REE0
2 47/M lung (adenoca.) H L L H MEMEL I 707) 7O HBA
3 54/M lung (sq. cell ca.) H L L H AN, ZOMAIL—fET 2~

; jj{m :””9 Esq- ol "aJ : . : : 3 mmOE %4 L7 (Fig.2 D).

/ ung (small cell ca. . AT e N
6 72/M lung (adenoca.) H L L H b) SFa i (1 ¥ © JE#No. 7~9)

~ i

7 53/M lung (adenoca.) I L L H ,}H@%Piol_ ?E 9(}@‘_‘ . Tﬂ:: i, %
8 49/M lung (small cell ca.) | L L H R BE X T 15R (% T LK HE & %15
9 76/F thyroid (adenoca.) I L H H 5 (Fig.3 A), T2ilif{gE Tl

10 49/M lung (small cell ca.) L L H H {825 12 & 7z (Fig.3 B).
11 69/F lung (adenoca.) L L H H BE O S5 PRS2 2 FEE O FisE g

12 72/F lung (adenoca.) L L H H (BY 122 207 7) D

13 68/F lung (adenoca.) L L H H AB(BoIcI 707 7) Ok
14 76/M colon (adenoca.) L L L H MO, FEEMNE, REE I
15 54/F lung (adenoca.) = = H H RO Lo, BB L

H: Higher intensity than cerebral gray matter
I: Iso-intensity as cerebral gray matter  ca: carcinoma
Tumor No. 3;Fig.2 Tumor No. 7; Fig.3
Tumor No.13;Fig.5 Tumor No.15; Fig.6

A, REEMINL M OR G MRS & OB kot 7 &
BaREDHE N EI, I
BEDRKIHG I S 1B slice 128\ CTprofile curve Z1EHK L,

DR L Z P LITRET L.

FENLBE DAF 550 % & A — Wi _E o KM UKAE)
EHBL, MEBEZMNETAILICEST, &,
&, RO3EBETRIALL. BRENEOESTHRED
FRRICH, K02 BERSIZTTHIEL, L7238
R PNZ X PIRRAY (2 I P IR 5> % W L 725,
4 FREZ OV TIEANLEE, S b5 (i, &A
&, |ESHE, CIONVE Y, $il), EEv—h—
DERZITV, MRIE DML RS L7,

B R

1. BRABEDISEME (Table 1)
MRITHii H S L7 BERBE D5 508 (X T 1SR (E T
a5 6 7% (HNo.1~6), 55 3 % (i
#iNo.7~9), 55 5 #% (IEHNo.10~14) TH 1,
T2UFR% T3, BB I SRETIRES Tho70.
72 BHE#ENO. 1513 BEHSH 728, profile curve % {E
LT, BOFEFHMELHETELh o7,
2. BRI DOMRK &RIBMMSR & O (Table 2,
Fig.1)
1) T156 1%
a) B {55 (I © [E%No.1~6)
JEHNoO.1~6 O 6 FHEDIENIRE LT 5HFRE TIKEA
HIWEESER2L (Fig2A), FOROERIZ, T2
MG TERETICHEB SN ZbD L WAL
(Fig.2 B), #EEETIIHEICHLEL B IR
(Fig.2 C). FEMIEEOIRIDMMIGIZ, P &5 2 I

L: Lower intensity than cerebral gray matier

Tumor No.10; Fig.4

TRETERTETIR I IR VTSR 43 %
HY, ZoFSE—EIcBigs
PO EFHEETH o7, Tb
b, JERIINESS 2 BEEE L 7o BEAL
\ZFF7E L 7 (Fig. 3C, D).

o) AF 5 HE (LB © [E%iNo.10~14)

JEHiNoO. 10~ 14 5 JiFZs wiﬁﬁ’lﬁcirlﬁaﬁfsfmﬁ’ X

Table 2 Correlation of MR Imagings and Histopathological Findings in

Cyst Wall

Group MR Signal Intensity Histopathology of Cyst Wall

hemosiderin tumor cell connective reactive

Tiwi hemorrhage tumor vessel tissue glial tussue

H  High (n=86) - ++ ++ ++
S +

| Iso (n=23) - - - ++

L  Low (n=5) n=3 - ++ + +
+ +-

n=2 + + + +
+ +

Giroup' H Group: | Group: L

N NG
L/ Ei})/) 5

No O\
o
1 Non- hemorrhaglc fluid 1" Hemorrhagic fluid 1" Hemorrhagic fluid
Necrosis
2 Tumor cell
Tumor vessel

Connective tissue
3 Reactive glial tissue

2' Hemorrhage
Hemosiderin

Fig.1 Schematic drawing of tumor's structure

HARER SR #56% 5145



D {&fE%5 (Fig. 4A, 5A), T2RiETHRES ITHH s
(Fig.4 B, 5B). FEHIBEDHIBMMEZIZIE, a) OTIHHFET
BT ORENIRERE A S WA NEHAIN, TEEMAE, &AM
oA Z T, ARSI & mAg L U 72 A& A58 &
7z (Figd C). 25125 LN 2 954 (EHNo.13, 14)
TRBENOHMIZEE L TAEYF) YikERRD 5,
fEE MR O RCF BT, MEBHINE M OF G koM EICZ
L <, ME# oo IEFEME R % R L T\ 7 (Fig.5 C).

2)T 2 whi{%

FEROBE I T2 TR ET N THRES 2R L, K
B5 OB ONM S B IZFMIlCIEE T Z
B DEZRHED b DI 2 ks - 72 (EHNo.2, 14).

3) FENARE DAF 755 BE ¥ E A REHI

E#ENo. 151dprofile curve 7 VERE L T ¥ 2ELRE 2 {55 0
WELTELZAIENTET, BIINELNFEEOMIZ
NFET 2 MBSV & 9 IZAZ 72 (Fig.6 A, B). fiHiEAR

(Fig.6 C) TIIZERLBEHSE €, FiH
AL TP PR L B L 7o
WREIRONEGMIE OB T, il
RANETY T O IIMERTE
% 7r- 72 (Fig.6 D).
3. RIANEDIES%E (Table 1)

FENANZE OS5 IR (T 15RH(E
TIMEE 5 9 W% (FEHNo. 1~
8, 14), ®EH 6 HWEL (HEH
No.9~13, 15)Tdh b, T25EiE
TlIeEWERfETTHo 7.
4. BRABDESHEE EATK
A& DIFEE (Table 3)
1) T158F{%

a) 15 5 8 (JE%5No. 1 ~8, 14)

BNADTIHRE TRETE 2
L 722N IAR 3 3 BB D JE H I
PR (FEHNo.1~6) L AIRAYIZIZ
HWiif 2 Bbe b BB a ol
(FE#No.7, 8, 14)® 2 FiH O
Wd o 7275, W#H DOMRAE 556 A
IZ#& & & Ao 72 (Fig.2 A, Fig.3
A). JEHNo.2, 3128 HNAEH
DEHA RN 5~6 g/dITINYE & [
JETH o7z, JEFENo.2 TIEHEN
DCEADIE S, 483.1 ng/ml&
% R L7z (P i B2 138.0 ng/
ml).

b) & fE 58 (EHN0.9~13, 15)

AT EFNE CRE B DR
(Fig4 A, 5A, 6 A)IZBVTIT,
FERANEF LMD 5 i i
LEDLNLBBHEOWTH o 7.
E#EN0.9, 15SOHNEED T Tl

ER 84 12 H25 H

BEE BB\ 1

(A)

(8

miE Wk o % 1021

FEHEIX14~19 g/dITMEE L ) 242 E <, EENo.9OTiE
YV Y5.4mg/dl, #:1,394 we/dl & HIMEOAMATRLE X
NA&HETH -7z,
2) T25dA1E

TSI BV TIEEIAIIISTRE TR THES Tho
7ohs, BREREHE & I L CRAREDOFE S MED b 0 (JEH
No.3, 4, 7, 9, 12, 14)(Fig.2 B, Fig.3 B) LRREH VS
ot b O (fEHHNo.1, 2, 5, 6, 8, 10, 11, 13, 15)
(Fig4 B, SB, 6 B)IZKBITEZ., LaL, NERESH

Fig.2 Tumor No.3. 54-year-old male.

Non-hemorrhagic cystic metastatic brain tumor with a high signal intensity wall on T1WI

(squamous cell carcinoma of lung).

(A)T1-weighted image

(B) T2-weighted image

(C)Gd-DTPA enhanced T1-weighted image

(D) Pathological specimen (hematoxylin-ecsin stain x 40)

The tumor's capsule has an irregular shaped thin wall with thickened part like a mural nodule.
High signal intensity rim on T1-weighted image (A)seems to corresponds to low signal inten-
sity relative to the cerebral gray matter on T2-weighted image (B), which shows inhomogeneous
enhancement on a Gd-DTPA enhanced T1-weighted image (C).

The microscopic observation (D)shows that the capsule consists of cluster of tumor cells
(1) and connective tissue (2)with ample tumor vessels among the tumor nests. Proliferation
of blood vessels (3)occurs within the reactive glial tissue surrounding the tumor.
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Fig. 3 Tumor No.7. 53-year-old male.

Hemorrhagic cystic metastatic brain tumor with an iso-signal intensity wall on T1WI

(adenocarcinoma of lung).

(A)T1-weighted image

(B)T2-weighted image

(C)Resected specimen (hematoxylin-eosin stain x 2)
(D)Pathological specimen (hernatoxylin-eosin stain x 100)

The tumor consists of solid (1)and cystic components (2) (A,B,C). The cyst wall is iso-signal
intensity as cerebral gray matter on T1-weighted image (A)and slight lower signal intensity relative

to gray matter on T2-weighed image (B).

Resected specimen (C)has sclid component (upper portion) (1)and a cystic hemorrhagic cavity
(lower portion) (2), whose wall is torn in the operative procedure.The microscopic observa-
tion(D)reveals that the cyst wall consists of only reactive glial tissue, and no tumor cells and
tumor vessels are found. Hemorrhage seems to occur in the extratumoral space.

lrorz, TRPNEORES OS5I HEAR T IS m
(RE#No.7, 10, 13, 14) (Fig.3C, 4C), HIRDORE (E
#HNo.11, 13, 14, 15)i2—5 L7z (Fig.5C, 6C).
5. EFHIETNER

1001149 DEEHFE GBI B VT, $_TTIRIAE
T S AL72BE X ) R RSN A S ML (Fig.2 C), R
T, BEfEONEEHING & MR M O A, MEHEOR
FE L7285y, PIEROIERED—E, B X UL OB
WA L 7e, BB % L) B AR R A AR (VR IR B

"
i 1

ek

DIzay) T EMEREDIEEH
A b7z (Fig.2 D).

E =B

RSP E R OB R 72 & O
IR EE % g ST 5 2 &
BB SHCRITH Y, IhF
TM&EES, RI, CT, MRIZ: &0
4 DEGZINE L BRETH %
SNTELY, LaL, 2oiFEH
MGV EHTH L0, WigED
Wi X B o RRIER AR & 0k
BASHEETH Y, £ PRk
SEASTHI{E S X OFEEE ML T
AN ADIZOWTHHREIZZNT
Wip\, SETEPERNIEE & SR 12
T 5RO UIIREE O gL,
WAE, RAITE N TWwAE I =<
FA 712 & B BURSRGERE O BRST§E
FOPEIC BT, Mo
#2253 AF 182 MRICTHIE T 5
CEEEETHLH. ElREiEor
ERBMERIESE OMRIZ B O THH
SN 5% HHIRAR O &
Ot L%, SRRSO MR
S b UNCIESAIN & 7 DHEE
D IMER MO & B
ESEEBVWTHE L,

1. BREOESEE L S UCICMR
16 LIRERHE S & ORLEM
DTU#ERECE LT

a) fES B

BREATIERECRES T E
TAIEEIZ, HIRABRE 2 L R
MENKBLLTWAZ LiZMR
T, w7077 - YREaEEH%
TIABBICHELBRA—N—FF L F
(0%) %, MHANERS 2558435
7= IV ANVERHEF*FH
S 25T B VIZGF) DT li%
EfSEa-0EELLONTWS, B LEBEEED
B OMFEERIC, AERECIERREExb > 077
— VBT LELRGHD I 70l THESHAS NS
cix, 7=V HNEOME ST ARBEREEZS
N597 (Fig.2). MMIRSEASCRIERES S MRIZASELIL, &
AAHELNZ EADHLDIL, REEFRESLETIET
&Y, ZOBOBEOEBIZIZEHROT 07 7 — I H
BL, BREFHZIToTCwA EHEIRTWEY,

b) S5 FHE

HARERSE $56% #1145
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Fig. 4 Tumor No.10. 49-year-old male.
Hemorrhagic cystic metastatic brain tumor with a low signal intensity wall on T1WI(small cell carcinoma of lung ).
(A)T1-weighted image
(B)T2-weighted image
(C)Pathological specimen (hematoxylin-eosin stain x 20)
The tumor has an irregular shaped capsule, which is low signal intensity on either T1-weighted image (A)or T2-weighted image (B).
The microscopic observation (C)reveals that the layer of hemorrhages (1)and group of thrombosed vessels (1') correspond to the low
signal intensity area. In the outer layer, cluster of tumor cells and connective tissue (2)with ample tumor vessels are found. Proliferation of
blood vessels (3)occurs within the reactive glial tissue surrounding the tumor.

e
i

.l.

TN S
il (-..; ,?p 3
ﬁ:&.é‘f L

‘&

¥ o

N

i

e
ps

iy
»
L

(c)

Fig.5 Tumor No.13. 68-year-old female.

Hemorrhagic cystic metastatic brain tumor with a low signal intensity wall on T1WI(adenocarcinoma of lung).
(A)T1-weighted image
(B) T2-weighted image
(C)Pathological specimen (hematoxylin-eosin stain x 100)

The turnor has an irregular shaped thin wall, which is low signal intensity on either T1-weighted image (A)or T2-weighted image (B).
The microscopic observation (C)reveals the layer of hemosiderin (2)around the vessels corresponds to the low signal intensity rim on MR
imagings. The inner layer consists of loosely arranged tumor cells(1)and the outer layer is reactive glial tissue(3).

ER 812 H25 H _ 5
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Fig.6 Tumor No.15. 54-year-cld female

Hemorrhagic metastatic brain tumor with a thin wall (adenocarcinoma of lung).

(A)T1-weighted image

(B)T2-weighted image

(C)Resected specimen (hematoxylin-eosin stain x 2)

(D) Pathological specimen (hematoxylin-eosin stain x 100)

The tumor consists of solid (1)and cystic components (2). The thin wall of the cystic part of

the tumor cannot be detected on MRI(A, B).

The microscopic observation reveals that this tumor consists of solid cluster of tumor cells
(1), coagulated necrosis (2)and cystic hemorrhagic cavity (3) (C). The cyst wall consists of
one layer of tumor cells(4)and reactive glial tissue with fibrotic change (5) (D).

FNABEAT AT CIKAE L iDVES OBEAZ T 5 3 ik
(FE#ENo0.7, 8, 9)IZBWTIXHiIm % HL Y B BEASRE M O
BERBHMBOA» WK ENTBY, BB
o7e{ RY7:6 kot L L, SBliZBEO—EhBElERE
ERRICE C 2 ), Z O il & R ) BB AL STEAE L
TWe, L7chtoT, —REEEPHIMIC R 2 72 fiE 3 EEs
Il EMERRESDTH S 2 LA L7 (Fig.3).

o) AT 5 B

BEIZAKE 5 O HEEN A S N7z 5 5% (B No. 10~ 14)
1, EFIERPMISNEOHET, BEIEIC X 2SN E IOk

RLEZEZ LN, ZOBERIEOR
PRSI, JRH M SER & @
C & 9 IZHE AL 18 4 =2 FE 01
FEBALR O BUCEZE LD A7
B, NETVF) OED DI
I & % O FBFO I AT 124
WICHER SN, ThSOFEED
MRID{E 5 |25 < - L T
b E#EZ b7 (Figd, §).

2)T25RIROESIZBL T

THEBE AT 2R TR % &
THERE LCI3EEANTm, A
AL, SRS, paramag-
netic 2B OTFE LR Eh g s h
TV M RERE D S -
T b BRI RERE A T2 i0 A% T
BEEFETAHZLIEIHESh T
Y, Hinshaw &'V I~NE D5 ¥
LA & 4D IR 5 DOFEZE 20
FEIZZTTW B A, Carrier '
W LF 2, IiED S DY, 8,
BN Ll EOETE E R
<, BBEOEBIEOME O
FEDTGN T & ASFRAIRER 2 SO L
TV ELTWA,

L L, MEEHER TR g
/Ml CLIRES 235
b DAFTE L (JEHNo.3~5, 8,
10), AL X OWHELR LR
W o fz - F oM, AN
DTN, LTl EOIREN
CTHTHARGETHEFT BT 2
b DOHE SN (EFNo.1~5), =
NHERTIHRGETEES 2L,
NEEAIALTE % B ) PH €0 6 ALk
B A M DB EE & I SAHBE A
HaEEEbR.

3) BERABE DAZ B HREE O FI EAHES]

JiE#ENo.15 (Fig.6) DEEfEEDMR
B OHENEETH - 72014,
FENIBEAS S DO THO—R OIS & SBMAL L 72k
BRI L o TSN TV A 20T, 4EIHW-#E45
FT@ HFOV 25cm, matrix size 256 x 179, Smm slice @
S RRETIE, | mmU T OS2 ESREORVE LT
AR 5 2 L DTS o 72,

2. BRRABTDESHEEL 5> FICMRIREARBK S & D
HERSME

TURIHE TR T OB S E, T2 B\ ThE
R L D DTICEHEFTH 2O E ShTWwaY, =
DILIZDWT, Hackney 5 (ZIERIPIOE I EE BITHNTE

HAERESE H564% #1455
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Table 3 Correlation of MR Signal Intensity and Histopathological
Findings of the Contents

MR signal Intensity

TIWI TOWI Histopathology of Cyst Contents

Low High (n=6)  Non-hemorrhagic fluid

Low High (n=3)  Hemorrhagic fluid
Necrosis

High High (n=6)  Hemorrhagic fluid
Hemorrhage
Necrosis

TR, MEOTHER (X PANETIE L )IAES R
BERMAROEIEICD LB L LTWAY, SEOKFFITY
TR TIAS 5 D% 9 Heh (If%No. 1 ~8, 14)3 1 (jf
#iNo.2, 5, S)IZT25RFIE THREREE L V b DIIRETD
boMESNAE, e, BitEoNFEOWTO
BIZb AN, BRABHEOSHD S II0ES OB % L
TR AHERFEON Do,

FANEDOMRIE S DT IR THEHET TH o 72 6 THED
WAERIZT XTI TSH - 7. BRAOHIMERS OE 55k
EOARYE—4 Z £ 122\ T, Destian b I3 B0 R4 5
WIORENZORE L E 2 72H 7D, FE S ORIEHES
EMRIE O D 6 1Z, Hifl, BEIE & RSN O RE DR
JE R L L T b & # 2 67 (Fig.6).

AT RERE PR A A, FEFEtEA, HM LA O
IR A 2 L1d, MAEADTURMG CHES % 23 5 K
IZIIBESTH DD, TIHRGETRET L 2T 5% (5
No.7, 8, 14)IZBWTIIREiCtHA. Lo L, HEiENE
FUREEAT G THE~KET, T2HAGETRETEZRL
THiuL, MM LR L2 REEOR W T & ARIE
éhtmgss}

EREIEAERICDONT

ﬁ%ﬂ?%r@mén&ﬁ@mﬂmﬁﬁﬁﬁ&énaﬁ
IR S ND5EH %\ (Fig2 A, C). kstElEdy
DRI FUREZELE LT, B 58 1| mmOERED
AR IBALEE P B E D A S R, Z OBRS TII M TN
FIDSHEGE L TV B 2 EHHONTWAY, TIMRFHE T &
NBHEE, NIEMOEEMBEESH ISR LI L2
Sl ORER ML L I E ICECHSHBORICHLS L, &F
ISR RO A S N DM, ZORSICnA T, BEE
5 B O U O MERED A LN L H5 F THE
FNTWDE#EZ N7 (Fig2 D).
4, GEBMRIEEICH T3 BIBHROMEE

R MERER - B W TIZEROEELZE) bDid 2.6~
11% & i SN TV A9 SEOREHRER 2 IS L 7
5 SRS FF & Mo in R RIS OfF I RAS 35 LD ) B,
15925 (439%) 12 B % o T e, BRIEE O O TRk
AT BN N D EAL AR AT ORER D S, MLHE - KEBIF
OWAEIZ & A M2 6 08, AHOITE, B X UTEEAH
M DBE - AT N T 0, FaMREREOBED

SER84E 12 H25H

ML & FERDHL 0D 28 F1 531 % LR L 724 300 & I 2 5
R ERTH A L SN TWwaA2 2 - B Tk
SHICEREONESE~ — %5 — (CEA, CA19-9)DifllzE'® %
CEA, SCCHUR X 5 IEHEHLEE D Rk AR 0
K, BB ORI 2 CHEBFRE AR T A ERHI 20 5
DEEBIRY B 3D A Z EDTRIESNT WD,

AR L7 3T, NAROELEN ST S h
72IEHENo0.2, 3 T, #IZMAERIZEBLTB Y, Mg
5 DiEEY L& btz 72 MEEN0.2 T HPCEA IXIE
W ERTH L2000 6T, HEEOCEAITEERZRL,
HESEHREL A & OREBIY 2 43ih % BAH T BHER TH o 7218,

IERERER A M OF R E 25 2 b L {AISIT
WA AT Al LRERI TR, SR oS X

RAEBRIEIZ & ZFAETIE R {, WEERANES: B ko
BRI & L CORERICBE S N ThH D6 Led o 2 EH A
VZBRE L7z R4 { A b,

Zimmerman 527 (3 2P RS 2 M O CTIE % #iT L,
973G DUEZEPINEEE D356 (3.6%) | THILASA S, iR
B3 26 A BEATE 2, EMMOERE 1. Bk
U, 2, ACGERHA IR, 3, i H Y B AT kA
FEAPE MO 3 RNIHEL, RO BT i,
AT —2OERBEETIZ 1 O, WiEOEBIETIE3 of
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