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Three-dimensional Dynamic MR Imaging with a
Volumetric Interpolated Breath-hold Examination for
Solitary Pulmonary Lesions: Correlation of contrast
enhancement pattern with pathological features

Mitsuhiro Tozaki', Masafumi Suzuki?,
Hiroshi Takeda®, Hisakazu Tai®, Jun Asakura®,
Isao Miyoshi*, Hiroyuki Katou®’, Masaharu Fukunaga®,
Kouichirou Naruo", and Yasushi Fukuda"

Purpose: To evaluate the clinical feasibility of dynamic MR
imaging of solitary pulmonary lesions (SPLs) using a fat-sup-
pressed three-dimensional gradient-echo technique with a
volumetric interpolated breath-hold examination (VIBE).
Correlation between the enhancement pattern and the histo-
logical characteristics of the nodules was also assessed.
Materials and Methods: Dynamic 3D-VIBE was performed
in 16 patients with pathologically proven SPLs. Each lesion
was analyzed for its internal enhancement pattern, dynamic
enhancement pattern, and peripheral enhancement (PE).
Results: A heterogencous pattern of internal enhancement was
well correlated with histological observation of necrosis, cystic
changes, and variously sized air spaces. The washout pattern
was seen in the medullary parts of the nodules with little fi-
brous stroma. The progressive pattern was seen at foci of
collapse in the alveolar structure, central scars, and promi-
nent fibrosis. PE was also seen in 6 malignant lesions (43
%), and was well correlated with the medullary growth of
adenocarcinoma and marginal fibrosis with lymphocytic in-
filtration of squamous cell carcinoma. The presence of PE was
statistically significantly related with tumor size (p<0.05).
Conclusion: Dynamic 3D-VIBE allows assessment of the
histological characteristics of SPLs. It is also thought that this
technique may be a promising method for differentiation be-
tween benign and malignant lesions.
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IRST PR S ZE (solitary pulmonary lesion, ELTFSPL)®
E{EZ WL, WEEMEELCT, MRI, PET% &% <
DEF) T4 HFHALNT WS, FEIZESEEECT (HRCT)
DALY, FEROFEZE % O N ICEZENIC BT 5
CTOHREIIZLELVWIDER->TWVA, —F, WWERHE
W AMRIE, EWZERSERE, 70 b CEEOEKS
2 & BENEFIRE, RO X 2487 —F 7 7
7 b, &5ICRROMFEI X B RATHERS O —ISRE
FTAHEWILERT —F 777 bR EORENEHD., LirL,
MRIDEEN 7= AR ERE R FIUH L C, BB R IR 2L 0 B 19
SO R OIS B AFEESRE S h Ty
B7 8 B IR PR O BT, MR ORERME
G R AR DR 4 LIRERB WY O FH L ER NS
A5, REMNZ REREAN & 4T O 13+ e 22 iRRe & 1w 2
I,

IT4E, three-dimensional (3D)spoiled gradient-echo: %
R L, zero filling interpolation (2 X V) ¥fuifi{# % " FE 12
L7278V A — % I.2 A (three-dimensional volumetric in-
terpolated breath-hold examination, ELF3D-VIBE) %5k
JE SR RE IR T H S S 7. Semelka 5 133D-VIBE# vy
T, 4mmA T 4 AJECHIEFHHZAS (28 U 7o 8f% 4tk % s
L, BEREICHOIREMER LA W F T en
1) A1 VCTR 4 23 RICT (Multidetector-Row CT, LA
TMDCT) & OREIZBWT, FEROEBEICITHE
OB R HEEFFMICEN TS Z ARG S D 3,
A AL RS PRl A 8 O B I IS B3V T3D-VIBE % H\»
125453y JMRIOARENEIREE N EH, 2OEE
NE = VI LTHIWERZHRED 2w, hhubidSPLD
Hzire i omigz B e U<, BRI5H0HIBFH
DFAF 3 v 7MRIZHE L 7zEH3D-VIBE (L Fdy-
namic 3D-VIBE) D#f%5:tk % 7 7 ~ b A EBRTHRET L 72
14, 4A-[liddynamic 3D-VIBE % J{ifT L 72SPLIZxF L T,
F DR — v EREMESERPT R & DB 7 BE L
DTHRET S,
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1. R

LEEZBT, 20014E10 H A 520034 4 A ORIZHTRTIC
dynamic 3D-VIBEASHifT S L 7zdiki16B] 2 008 & L7z, I
UL, BB, ik 7B, Fl3s~795k (Fiedms) TH
5. BEHEIZ10~100mm ((F¥29mm) TH 5. HkZ 0
&, BELUERSED 2 ) (BRIBMERSE 1 I, RN 1 6), BN
FitiftE 13451 (BE o B, Fe~F_ReHE 3 B, MR 1 6), iz
MVERTIESS 1 61 ORBE) TH 4. FFEHERRHE 9 Hilh 6 61
&, BRI B A A E S (LT

bronchiolo-alveolar carcinoma; BAC) T# - 7z.

2. BEHE

2% IIMAGNETOM Symphony (Siemens Medical
Solution, Erlangen, Germany, 1.5TZEE)% H\iz, g
FEklE, T15&#{% (2D FLASH#, TR/TE = 150/4.2msec,
AZARE =Tmm, AT A4 ARE=1.4mm), T.iHFH{%
(turbo spin echoi®, TR/TE =3000/100msec, AJ 4 AJE =

14

|

#

contrast material by dynamic 3D-VIBE.

1: Homogeneous Pattern

A 67-year-old wornan with adenocarcinoma.
2: Mixed Pattern

A 58-year-old woman with adenocarcinoma.
3: Heterogeneous Pattern

A 71-year-old man with adenccarcinoma.

1 2

3
Fig. 1 - 8 Internal enhancement pattern of pulmonary le-
sions, obtained 50 seconds after intravenous injection of

Tmm, A7 A A[ME = 1.4mm), B I OIEHIGIGHdy-
namic 3D-VIBE% ffifT L 7z. 3D-VIBED#R{£4MF1E, TR/
TE=4.5/19msec, 7' v 7 15°, 73~ Nl 390Hz/pixel,
FOV 320 x 220mm (phase 68.8%), ~¥ b1 v 7 A 256 x
176, A3 7TE 48~60mm, AT A4 AJE 3mmé& LT, #15
WM CHEEIT o /2. @& HlGadoteridol [ProHance
(Syringe), T4 #&A&4:] 0.1 mmol/kg % 3ml/seciZ T
HENREAL, #ivCAEBAERK20mIZ HBVEA L.
WGy 4 22703, EEREARE208% (55 1 48), 50
WaEE2M) BLO3EGE 3 M) »OIREL G L.
WM O S IR IR T CHEAT L, SRR L ACERT
L7z F7z, FE3MICHIEHTHEREZ bl & L7zl
Wz fRfg L7z,

3. B
1) PEREE S 7 — v L IRERALER & Oxtit
dynamic 3D-VIBES 2 #HOWE{E T, MERNEED &K/
¥ — & TOZE {FH L 72 (Fig. 1~3).
None | AR Z RO 2,

HAERE®E Feddk £15
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Table 1 MRI and pathological features of solitary pulmonary lesions
Pathology MRI
Patient
No./Age/Sex Diameter . . Internal Peripheral
(mm) Riagnesis Enhancement Enhancement
1/79/F 10 Focal infarction None No
2 /38'M 14 Tuberculoma None No
3/48/M 10 Adenocarcinoma: BAC Homogeneous No
4 [75/M 10 Large cell carcinoma Heterogeneous No
5 /76/F 15 Adenocarcinoma: BAC Homogeneous No
6/51/M 17 Adenocarcinoma (metastasis) Mixed No
7 162/M 20 Squamous cell carcinorna Homogeneous No
8 /67/F 23 Adenocarcinoma: BAC Homogeneous No
9 /58/F 25 Adenocarcinoma: BAC Mixed Yes
10 /75/F 25 Adenocarcinoma: BAC Mixed Yes
11/57/M 25 Squamous cell carcinoma Mixed, Ca* Yes
12 /74/F 28 Adenocarcinoma: BAC Heterogeneous No
13 /66/M 32 Adenocarcinoma Mixed Yes
14 /71/M 50 Adenocarcinoma Heterogeneous No
15 /57/M 60 Squamous cell carcinoma Mixed, Cy** Yes
16 /66/F 100 Adenocarcinoma Heterogeneous Yes

BAC: bronchiolo-alveolar carcinoma; *: central cavity; **: large cystic change
Y gecy g

Homogeneous (¥)—) : PSRRI —IC@E SN 5.
Heterogeneous (A#)—) | N EHRAICAY — 2R s
5b.

3 61T, MEBAERIZER Y — DR B HEENS, B
PR E S o THET 5 b D% Mixed (RE) LEEL,
NENDEAL D35 — > % 5l L7z

NS DR, &SRB AR R A M L7z, AR
BN NESE O L PO L, SmmbL_Eo duls
RRHFER DA E L BIFL L 72,
2RI E Ry — v LB & DX

dynamic 3D-VIBE® 2 O W& CHEREZ /Y7 — »HH
— EHIE SN TOIMMIZBWT, M EE Iy — >
TR L7z, REEp9ERE/ Y5 — ~1d, dynamic 3D-VIBE#;
1@&%3ﬁfuTm e CHRERICHEL.

Washout type © %5 | HTEF SN, 43 # Twashout % 7R 7.
Plateau type . 5 | i CiEig S, 3 M TEILERD 0,
Progressive type © %5 1 #1745 88 3 AHIZ Do 1 Tl R o by
MEERT,

WEALE IR E T, BB PSR I E 45 Ak (fibrous
stroma : FS)DZHEZLUTHOITE LML, (RIRAER <
y— &: DI & Rt L7,

FS 1. B SR GRAEIL) AT L A LD S (BE).
Fsszltm3®¢%%Hd%¢%Eh

FS 3 | ZHW % MRS ML) 220 5 (FE).

3) peripheral enhancement & FEELA#E & DX

dynamic 3D-VIBEZ 1 i THERL&IEED 6 h 5 B
%¢% peripheral enhancement (LLFPE) & 3 L, D H I

FHE164E 1 H25H

BEaRME Lz, 72, PEORAHIC & A2t B X UREE ML
FHEEE AT L7z, %3, PERBOMCHEE DT >~ b
FAMES o TllEAE S, &N TR THPE
Fatd & e L7,

LREOMRIFT R OFHili 13 3 24 OWEZHE (M. T., K.
N., Y.E)#»%7\v, EHli0o 2B E80C L 0 B
EE L7 7, REHARFEARETAEGITRE DS 2w
FHEELE (M. S.) Ahematoxylin-eosin (HE) #efa ) 7 L 235 —
;DA THHM L 7.

B/ R

1) RERERS /¥ 2 — > EFRIRAEHEE & DL

dynamic 3D-VIBEZ 2 AHOWi{% T, PR O HE A %hH
& ABBWT £ Table 1IZART. BEEREEII WG HEEEDHR
TROLRM o7z, 1 Pl LS N HERE TH h AERIC
FHERDOAPE RO, A SRIKBOII~DEADF N EFZ
Mrafzz, Mo 1 BHIBIAERERC, NERICERE A W
FHETHo 7.

NfifE 133 —2% 4 B, RED6 Bl, RE—2 46 TH-
7z, ¥—olEHEIF10~23mm (FE1Tmm), BEIF17~
60mm (*F#31mm), % L TA¥E—IL10~100mm (S-IZii‘]
47mm) THh o7z, RAIINRAE 3 B, TP _ERHE 2 45,
TR 1 Bl CH -7z, FhEh 2 HEORET, 4 u1'12
EALDSRBITTRE T o 72, 2 SRR REZFROT, 9
AT B —, 1 EBALIZPIER AR — L fIE ST,
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Table 2 Internal enhancement and pathological characteristics of lung cancer

Pathological Features

Squamous cell carcinoma
7 l62/M Homogeneous

Large cell carcinoma

Lung metastasis

6/51/M Homogeneous Solid growth

Patient Internal
No./Age/Sex ~ Enhancement correlation with MR Findings Focal scar (z5mm) Focal necrosis (Z5mm)
Adenocarcinoma
3 /48/M Homogeneous Uniform proliferation with mucin production - -
5/76/F Homogeneous Uniform proliferation of tumor cell, Uniformly sized air spaces - -
8 /67/F Homogeneous Medullary proliferation and fibrous stroma - -
9 /58/F Homogeneous Focus of collapse of alveolar structures (20mm) - =
Homogeneous  Medullary proliferation {(12mm) = -
10 /75/F Homogeneous Medullary proliferation and fibrous stroma - -
Homogeneous Focus of collapse of alveolar structures (9mm) = =
13 /66/M Homogeneous Medullary proliferation and fibrous stroma - -
Homogeneous Central scar 10mm -
12 /T4/F Heterogeneous  Variously sized air spaces, Non neoplastic bronchiole and vessels - -
14 /T1/M Heterogeneous  Multiple fibrosis, necrotic foci and cystic changes - 5mm
16 /66/F Heterogeneous  Massive necrosis with garland appearance - 95mm

Solid growth and fibrous stroma

11 /57/M Homogeneous Solid growth and fibrous stroma
None Central cavity (11mm)

15 /57/M Homogeneous Solid growth
None Massive necrosis with cystic change

4 /75/M Heterogeneous  Multiple small necrotic foci (=2mm)

Heterogeneous  Multiple hemorrhagic necrosis

- 11mm

- 40mm

- 5mm

EENL OBTRRY R & UG T A HEHEHLERTT L% Table
2TTRT. HERAD R & D 7\ 2 ERALIL 2o & BENYEZ AL
T, WIFhbRFLERETH 7.

PR — 1 XBRHE 6 B (9 ERAL), R LRz 3 51 (3 ¥56L),
Z L CHHERS 1 B (1 5B60) IcA B, AEF1061 (138k7) T
otz WHE 6 SL, R LM 36, # L TliER 1
HALIE, WD SmmZE 2 5 REMEORHELEEICH 1352
DM ofz. 2 EALIZBACD B O ME LI 12—
L, 59 1 SAIIRBO R ORHEE TH - 7.

PIERANIE — I ZBRRE 3 61 (3 3R00), ACHIREHE 1 %1 (1 #56E),
Z L CHfigz®2 1 40 (1 #860) T, &85 6 (5 &hr) TH - 7-.
4 WAL 56 A BGLH R W2 AL 2 80 7 (Fig. 4). 5%
DD 13— % FLIARFEE £ RIBACTH o 7275, AH
A 2 SAEVEM B OBEIC X D EREOKE SIIARY—TH
27z (Fi_g‘ 5).

2)BBFHERL/Y 2 — L CIRIBMRRL & DITHE

TERAER D&/ 5 — > Hiy— & FHil & L7z 1380,
RERFHOIE RS/ ¥ 8 — 2 & WU AE SRR ODAHBI % Table 31277,
55N — 1%, Washout type#® 4 &Bfi, Plateau type#d® 4

16

#R0L, Progressive typed® 5 ERETaH o7z, MIEHE ASHkIZFS
1A% 4 F7, FS 27576 #3407, FS 3753 i TH ~72. Wash-
out typelEBAC 2 ¥Bfir, FF LR 1 860, FhiEE 1 &2
THh, WIFhLFS 1 TH o7z, Progressive type? 5 #H{r
TR TH Y, FS24%2 &5k, FS3A 3 #iiTH -
7z. FS 30 3 FRALIZBACOHli R BLE OEHELHE & droOE
JREBIZ—H L TV 72 (Fig. 6). Plateau type® 4 #{HL 13§
NWHFS2TH o7z,

3)peripheral enhancement & F5EE# 4 & DAt

PED BRI 6 B (19 4 B, R F LK 2 61) T,
Wi D43% T o7z, PEDIST — &, TGS 55
L D IR R & Table 4127R. IRIED 4 B9 3 Hi3,
AR T O BEAEIERGB 51— L (Fig. 6), $FiCN 2 Blo
BACI3Hifila bz |2 B 1A 4 23013 L T,
DD 1 B1IZ10cm KOESLBIET, +OKRES DB
WICEE, BB - 72ERICH 5. FRAFIESH LB S PIE
&R IRBERRITHAFAE L, TEERAB AT 4 2RO EMLIC
PEIZ—3t LC\vi/z. R EReHE 1 BN, R o8
1) 2 SEREE & R ) BUCHE DM LT3 IZPEDS—F L Tw

HAERSE Hodk 515
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Fig. 4 A 51-year-old man with metastatic adenocarcinoma.

A: Dynamic 3D-VIBE obtained 20 seconds after intravenous injection of contrast
material demaonstrates heterogeneous and homogeneous (arrow)enhancing areas.
B: Dynamic 30-VIBE obtained 3 minutes after intravenous injection of contrast ma-
4% terial demansirates washout pattern at the homogeneous enhancing portion (arrow).
@¥ C: Histological diagnosis is lung metastasis from colon cancer. The heterogeneous
pattarn is well carrelated with multiple hemorrhagic necroses, and a homogeneous
pattern |s seen in medullary growth with little fibrous stroma(H & E stain).

Fig. 5 A 74-year-old woman with bronchiolo-alveolar carcinoma.

A: HRCT demonstrates a peripheral nodule, 28 mm in diameter, with a well-defined
margin and dense attenuation domain in the central area of the lesion.

B: Dynamic MR image obtained 50 seconds after intravenous injection of contrast
malerial demonstrates a heterogeneous enhancing nodule resulting from parenchy-
mal aeration. Marginal greund-glass opacities on HRCT, correspanding to histologi-
cal bronchiolo-alveolar carcinoma, cannol be depicted by enhanced MRI.

C: Histological specimen reveals variously sized air spaces, corresponding to het-
& aroganeity on MAI{H & E stain).

FE 6% 1 A25H :
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Table 3 Enhancement patiern and pathological features of lung cancer

Patient Internal Enhancement Fathological Features
MNo./Age/Sex Enhancement Pattern Fibrous stroma
Adenocarcinoma
3 /48/M Homogeneous Washout FS1
5 /T6/F Homogeneous Plateau FS2
8 /B7IF Homogeneous Piateau F52
9 /58/F Homogenaous Prograssive F513
Homogeneous Washout F51
10 /75/F Homogeneaus Progressive F52
Homogeneous Prograssive FS3
13 f66/M Homogeneous Progressive F52
Homogenaous Progressive FS3
Squamous cell carcinama
7 a2 Homogenaous Plateau Fs2
11 /57 Homogenaous Plateau FS 2
15 /57/M Homogeneous Washaout FS51

Lung mealastasis
6/51M Homogeneous Washout FS1

Bactoggr by I e T iy i

Fig. 6 A 66-year-old man with adenocarcinoma.

A - C: Dynamic MR image obtained 20 seconds after intravenous injection of contrast material (A) demonstrates
peripheral enhancement (PE). Dynamic MR image obtained 50 seconds after Intravenous injection (B) shows a
mixed enhancement patiern with central poorly enhancing area. MR image obtained 3 minutes after intravenous

injection (C) demonstrates a progressive enhancement pattern without PE. D E F
I?: Histological specimen reveals medullary growth afl the tumar margin, corresponding to PE on dynamic MRI

(H & E stain).

E: Histological specimen reveals prominent fibrous stroma of the tumor, corresponding to a progressive enhance-

ment pattern on dynamic MRI (H & E stain).

F: Histological specimen reveals central scar of the lesion, corresponding to a progressive enhancement pattern at

the central poorly enhancing portion on dynamic MRI(H & E stain).

e R ait Foddl o1
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Table 4 Peripheral enhancement and pathological features of lung cancer

Patient Peripheral Enhancement
Mao./Age/Sex  first phasa third phase
Adenocarcinoma
4 /58/F Peripheral Entire
10 /75/F Paripheral Entire
13 /66M Penpheral Entire
16 /66/F Perpharal

Sguamous cell carcinoma
11 /57/M Peripheral
15 57/M Peripheral

Peripheral medullary proliferation with minimal fibrous stroma (Replacement of alveolar structures)
Peripheral medullary proliteration with minimal fibrous stroma (Replacement of alvealar structures)
Perpheral medullary proliferation with minimal fibrous stroma

Peripheral  Peripheral residual tumor with garland appearance

Pathological Features

correlation with Peripheral Enﬁém::ament-

Peripheral  Marginal fibrosis with lymphocytic infiltration
Peripheral  Pseudocapsule with lymphocytic infiltration

fz(Fig. 7). WP LRI | FIX, Foliaorias
k- TE N, IR ZRETER AR S S T &
afz, MRS EATE S 2mmB BRI B b, F0OF
FHIZEGRE 2 1) 2 23R - T, TR L ¥
D ERBRAPEIL—F LT, PEREDLEVEHT
&, e & PR T R e e T E o
PEORFHIIC L 58 TiE, a3tz LT
Ml R L, B ISR LA, Sy —
YRR A E, PEOWETS 3 HIEV3 I b Progressive

TRE16% 1 A25H

f e Flg. 7 A 5T7-year-old man with squamous cell carcinoma.
7 -.‘?_#“" A-B: Dynamic MR image obtained 20 seconds after intravenous injection of contrast
ey > material (Aldemonstrates peripheral enhancement (PE). MR image obtained 3 min-
g/ Wpa Ules after intravenous injection (B)demansirales a plateau enhancement pattern of
g 1he lesion with remaining PE.
C: Histological specimen reveals surrounding inflammatory area with fibrosis and
_ lymphocytic infiltration (arrows), correspanding to PE on dynamiz MRI(H & E stain).

typeD/ 37— T ET AR ThH o7 PEIR SR
IXWashout type, Plateau type, & L THMAH—DER
T, WPELEMSEGTRAPENRET Ly — T
7.

i, PERMED R VSPLOMEEIZ10~50mm (B
22mm) Td 0, PE% P SPLONEHFEIZ25 ~ 100mm ()
45mm) Th-o7F, HEEEPEOFEIZM L TMann-
Whitney D U-Fi g 12 THBHEMT EEBEO Sz (p <
0.05).
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z =

SRR BT AMRIZ, R8I X AT 20
T—=F777 b, BROFEIZLIEET—F 772 b
&, MOFRIZL SRTRELRHR D 5. HILOHERE
&) M RRE DB R L BN D T L TR}
REASHEME(C S, SPLOIZIEZW 217 ) 1IdT4Tid e b
27z, Semelkab ' Wi FEERGEE THE S 723D-
VIBE % B\ THlEFAE 2R 128 L7 RfG et 2 Lz, 97
EFB RIS, fEREEER, IERE X Ok O REE
flilcHH EHE LY, SHIZERFAZENL, 4mmA T A
AR CHEHRE O EB R ~OFHE 2 @ L2, Zh

(signal-to-noise ratio: SNR) %35 728 12/8 > Fiig# 3 { %
EL, BEFOEGETRLTAMBHRELIa L FF A
FEnzo, 70y THEFI12H 5151 BT TEROE
FEELTERFEINTVWE, T/, EEMHRES XU
JEEEMEFRE L S DLV ARZ PV ERSRE L THEY,

BEAIENIPE LCwiwve, L L, MR >~ /38
DFHEI SRR O ETH B Z L IREL TV
%', Karabulut 5'?{X, MDCT &2D GREZE®D 1541 OHIH:
HIRH 1 BT, NEWHEDHIOEH 3D-VIBE AR s 82 A
BHAGHETHH Z L FWE L. FBiederer5'™id, CT
THRE S N5 10mmEL T O Wl ET A, HEE0H)6F H 3D-
VIBET67% (10/15) DfiRTH o7z Z &R L7z 72
smmbh LD 3 #HiE T TR RETH o 72, S HICT2LL
Lo 8 DNl Tk, MHEOFHEACT L FS%SThHbI L
LML LaL, EEREZTL TV ADIL2S
Flp e IDARTHD, ¥4+ 3 v 7#REOHTFTIEILEENT
Vi,

bivbiud, HMOFESE 2 5 CITBESNNIC &S
JRRECT AN b EBEDH V), 3D-VIBED HESNLHH %
THHRO—2ODWEFOMIMIKETH 5 L2 72, & L CTHE
JCANZSEEA T, LR T 0 WA T 123 2 BRI
il FHdynamic 3D-VIBED Bl 5:b% 7 7 > b 4%
BTHI LAY, ZhFET, ¥4+ 3 v 27 MRIZH W
SPLDIERE/N Y — BT A Piwv. Lo L,
)N — 2 LR R L OIS B EELRERIC L B L%
Abihhb,

FRE T, MfEONEBOER (Y — 13—, RE,
BLUARY—IZHHETHETH Y, M, BIEF L CRMEL
% EOMBAR R EALEFFM T A 2 LA RETH o7, 2
NI TOMRIDHETIE, MifIIH—IcEEEns e
SVEEZOLNTBY, FOMHEIZ60%(12/20)Y, 67%
(46/69)%, 76% (19/25)9 TdH AH. AHTIE29% (4/14) &
<, K& &% 3emPl T O L TH40% (4/10) & fc b %
oz, ZEMSREEDEVED-VIBED, il OALg— 72 M
A FHETRE Th o 2720 L E 2 Sz, JEEE10mm
DRMIRE TIE 2mmEL F DE 5 S B /NEFER D 72 D12
AE— I S EHEN LA, F 7, IS Tmm O il

20

BT, NES— AR —0 2 BORETH- 7. HER
B)— 3B tE b 2 W KIBE DM ER A I B L, A8
AR SmmfEO SN E F EF L IMBEHE & &2 &
N7z (Fig.4). CTTE Y H T AMEF FkE L7228mmiED
BACH®, MRITHERAY— & FFli S iz, FEEEM 12133
—LHIIRBEER LI, SEHEOKE EHARY—TH
N, SHIZIEEBEOFELRMEMTRAELLZ & LAY
—DJEH &%z 5h 7 (Fig. 5).

PEMEAYESo N 7 — B LT, N R S oo by — 7
EBOEEAZ D WTE & (SHRET L7z, A3 — 7 800 T I II{E & 95
BLE DAFIEAAIERME 2 B REMEATR & v L 2 THGEH
LA L7z, Washout type & B8 04> 2 \ it 2 N 955 9 4
PHBTHD, FS HITRT IOy =2 ThH-7. Pro-
gressive typeldFS 2X°FS 3D M B Ak H 32 2% fir 12—
HEHLTBY, F¥ITFS 31&F X TProgressive type D& 5/ %
= %2 T/, Plateau typeld\WFILHFS 2Tdh o 7.
AREE LD, BEENIEFE Y — MBSO %35 & H
BZRTZENBHENE LT,

N DPEIZ B S 2 #1342 £, Gl 2 S B LR 2 0 4R
A% ENHE T eV, SENIINETE OMET Rk Y
i3 T o TviZe WS, angiogenesis 2844 M O 434l DZELL
HVZ, A 1033 o Rt 36 ki o 55 ) P ) 28 i e 1
P ML L PEOBIEMEATREE S N/, PEIdring-like
enhancement, rim enhancement, marginal enhancement7:
ERBUISZSETHY, ZOHBBHED12%(2/17)Y, 16
% (11/69)*, 20% (5/25)%, 40% (8/20)* & —%E D R f#H 7z
V., RIRETTIX43% (6/14) b o7z, L L, PED
A4 & S O BN HERHAI A B2EATRRD S (p < 0.05),
KESE3emPLFTRETT 5 £30% (3/10) & 7 ) FER D
L% TH D, & 612, PEOBHIC X 22 TI250% (3/6)
1255 3 T L, Wb Progressive type D /37 —
YERTBIETH - 72, PEDERIET 2 FEHIE Washout
type, Plateautype, 4 L. CH#EAE —LIfERITH 7. PE
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