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magnetic resonance imaging (MRI), computed tomography (CT), pulmonary nodule
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1. 3o BREDEERWIZTLILICLD, BIFSE
BHiFBE sz < MRI 0B AMICE T 28 ED
MRI (Magnetic Resonance Imaging) D X3, 4 H Tk MRI OBEIEO TRE Y
RIS, TESEZES XS, MEERIC WEDRBCEHEDOR EARED SN S L STk
BWTHLZOERESRONDDH D, B S T&EJ, 22T, BHRFRICB T 2 MEER T
FfEC 81T 200 « RIVE~DRER, FifT - i WA S 5 MRI OBRMEICDE, X CT O
f@ Y > SETEEREIC DV T D MRI OZMEEIZ D ZHTEE & MRS L 2D THRE T 5,
TiE, BB O DMENASNDEHD, /-
2. XRB LUVHE

F1 Histology of Lung Tumors K, WAI60 4 1L A X D 62459 A3 Th

Squamous cell carcinoma 17 MRI 2T L, Tl b U < i3z TREER K
Adenocarcinoma 18 s ) N .

Lutas ool eninoma b #3185 7 IFEFRERINZE 54 1T, % DA
Small cell carcinoma 1 JRFEMERTE 49 B, EREMIEE 3 B, Bz 2

Adenosquamous cell carcinoma
Metastasis hepatoma

colon cancer
Tuberculoma

BIThs(E£1)., 205 bFEEEEE L/
3B BIR VHIEERE Db 38 HlIZ DV T,

CT, MRI O ZWEEIC D & XfHAMRET L 72, #ad %
Total 54 7o TJIEEE@, E@@*ﬁﬂjﬁg, WS&B%%, JAH
QREACE E DBAETH D, £72, MBERHE
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BLE(EhR)
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BERELU
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TIER

1 MEEADEREIZBIT 3 MRIFTR

OB DV, BB OES B &L U fatty layer
DWH, b L ITERBRICLDZHLE (K

1). A L7 MR Z& 12, Picker %! VISTA
MR (0.15 Tesla), & #E S SMT 20 (0.2
Tesla), Philips #t # GYROSCAN S5 (0.5
Tesla) TH 5., SVARFNZ, A>T a—3%
(LAFSE) T, # 0V R LM (LT TR)
300~500 msec, = 2 —HfH (BAF TE) 40 % 5
Wi, TR 1000, TE40 % 721X 80, H % i3
TR 2100, TE 40 % 7z1% 80, Inversion recovery
% (AT IR) T, TR 2100, TI500 THf&L
7z, 2B, LHERAEREEAWEEE, TR 2O
BN DO RREREL LSRR F“i[f—@ 2 fETHK
B, /2, CTEEIZ, HZH TCT 60 A-
60 % Fv, 2B X UNER CT 24tH L 7.
AT7A4 AR 5mm $% % 10 mm THRE L
(%&2).

3. % R

1) EREoRHAE

[ERE D HaEIZBE L Tk, 38 fER 183 fHIC
DWLTHRE 21T o7z, BREOEESM % L.
THEFIC T, 2 EROA S & % 5~7,8~10,
11~15, 16 mm A R 4348, CT, MRI O
HIBEIZ DWW TFEMAT R b L < I3FIMAr R & it

P B R FRIR 2 O MRI 2 o 5FAh

&2 Imaging techniques

1. MR
Equipments : 0.15 Tesla (VISTA MR, Pick-
er Co.)
0.2 Tesla (SMT 20, shimadzu
Co.)

0.5 Tesla (Gyroscan S5,
Philips Co.)
1 256X 256, averaging 4 times
8 multisections, single section
Slice thickness and interimage distance : 1cm
Slice planes  : coronal, axial, sagital
Pulse seluences : SE (TR : 300~500, TE : 40)
SE (1000, 40)
SE (1000, 80)
SE (2100, 40)
SE (2100, 80)
SE (RR X 2,150)
IR (TR : 2100, TI: 500)

Matrix size

2.CT
Equipment . TCT 60 A (Toshiba Co.)

Slice thickness and slice interval: 5mm or

10mm Plain and contrast CT were obtained in

all cases.

] 3 Detectability for peripheral mass

location e ST | 8~10 | 11~5 L\GT MRI(%)
v [Gl 3] 1] 1] 2 [
middle 1(\:/[’1};1 1; g 2 ;2 83%
MEL %) 39% 47% 66% 100%
BEFL72(3R3). &5 mm KEOEREIC DT

I, Frd L IREIRAFTR E CT 88X U MRI ©
HR & OXTEARET R EE 2 72 O S B ORI R
oI L7:, CT Tid 5 mm slice DHERIC &

ZfTERE MHEMEE4H4A

AIRIFERSE (TS0 MEMHRXMET 7 TESHE 2 S MEAYELIHBREAEHER Hhea
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R #E

D REORHETEETH > 7248, MRI TIEE
5~7mm T i3 39 %, 8~10mm T i 47 %,

11~15mm TIiZ 66 %, 16 mm B LTI 100 %
T, MRI Ti& CT IZEL~RIC 10 mm PLT O
THETRRTH -1, 72, MRI OIZBALFIRH
BEIX, LAHEF Tl 43 R 37 5 3E 86 %, Hfi
BFCI3 53 R 44 FRE 83 %, THiEF T 87
R 40 7K 46 % T, B TREFICB W TR
HEEDE TR o iz, EEOHHEEIC DWW T,
T,, T, WHAEGS L U070 b VEGR TR 21T
Sted, ZERRs>NEhol, 7 MRI BT

2 rEihEsR
A I CT,Z5mm DEFEHE  TRIEAIETH
%5 (1),
B : SE (2000/80) ## M7 1%, #=7% 5 3 high
intensity ZE2 L T3, AFITIEE 7 mm
DEBE (A) ORELBRRATH S,

3 E - BEOER B L OCEBRZIIcOWT LR
St ERIToN, ERR#ETH - (K2),
2) AEREIEDFBIGE

i EF R A D WEREE OB AIRE I B T 2 1R
IR, cavity OFEHIE CT Tix 9 Bdr 9 41 (100

%4 Dignostic accuracy of CT and MRI for
cavity and necrosis

CT MRI
cavity 9/9 (100%) 8/9 (89%)
10/12 (83%) 5/12 (42%)

necrosis

3 & Bt KikafE
A CT, 7% Se $BIBIC cavity 2B 3 % 30X20
mm DEE %D 5,
B : SE (1000/40) ##Wifk, MER242S high
intensity % £ L, WSO BA 1 R EE
Th5.
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%) THo7zDiZxt L, MRI Tl 9 Fil 8 #1(89
%) TIEIZAEZFETH o7z, Z 72 necrosis DB
X CT Tk 12174 1041 (83 %) Th-o7zDiz
L, MRI T 5142 %) T CT 12~ MRI
BE-oTwiz (F4) (K3).

3) A 2 REER L DFAIRE

PR b L < IERMBENC 2 REEB R o0

=5
a . Detectability for the tumor extent ac-
companying pneumonia (n=16)
CT MRI
4/16 7/16
(25%) (44%)

b . pulse sequence being able to distinguish
tumor from secondary changes

pulse SE SE IR SE
sequence | 1000/40 | 2100/40 | 2100/500|RR x2.150
3/7 4/7 4/7 1/7

FiTEFRE IR A D MRI 217 D 7

72b DX 16 B TH 57223, CT TIFLfHi Hi -
EEWEZ AL b 53 16 it 4 41
(25 %) LRSS & 2 RELEO#ANIZ TE 4%
motz, —7F, MRI Tz, 16 F15 741 (44 %)
THAIATEE T, CT L HE L L@ fER» R
stz (£S5 a), MRIZBW THAEEETH -
72 TBIDSVARBNIZFES bITRTIL TH 5,

X4 A B:RRE

A IR (2100/500), FEHZE X EEIZPR low
intensity # 2L, 2 RZ&LES & OFEANIZ
TERW,

B : SE (2100/40), FEEIIEEFEO 2 kZ21L
E & D % low intensity ZEL (1),
& B IZZF DA =ZAFD low intensity
BRoNnG,

C : UIBRIER

D : #H#57 map, MRI ® low intensity &8
LB TEBTNASNS, 272, MRI
TEEANFLCR >N 2 =AF D low
intensity EI3FHEFHIRET TIE necrosis
e —BL T,

FEREES & 2 MEMHMOEFTEEZIC DV T,
T, 5&FE G % B\ 7 SE, IR B3I ERE OF
B2 2 REHLOEE L D BWERNA ST
B8, AT A AR & - TIRESBEEN—TF
LWERIL H o7 (K4), 72, 14T,
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FE G THEITEET H - EFI T, HIER
HOEBMED A 2 REME X VIEES L L
THE T,
4) MEEREOZERE

[ERER HS oRE o8 L, MBER O SEb 7z 38
FlizoWwT, HTxOMEZREOZIERE (K1)
ZHEIZLT,CT,MRI 28T 2 ZHEEICOWT
FAM S U IXEIRATR & REARET U7, BafEA
DEEIZ DWW TIE, MRI TORHE LR 2 720
SRIDOME 2 5 ZERS U7, BEREORDb
72 38 Bilh, FAF b L < I3 BRI T HIBE IR AR
HHNTzDIX 13 B TH - 7z, sensitivity 1, CT
Tl 13 I 6 41 (46 %) TH 2 DKL, MRI
T 13604 9 %l (69%) TH - 7. 7z,

% 6 Diagnostic accuracy of CT and MRI for

invasion to chest wall (n=38)
sensitivity 6/13 (46%) | 9/13 (69%)
specificity 23/25 (96%) | 22/25 (88%)
accuracy 29/38 (76%) | 31/38 (82%)

specificity 1%, CT TiZ 25 #2351 (96 %),
MRI T3 25 BllH 22 41 (88 %) THhH b, ELXK
1%, CT 76 %, MRI82 % T, I2IZR%ETH 7>
(%6) (M5).

4. %F =

BRI d MR D@5 O FLEH & v fE R &
EzonT&El, ZORRE L TIZ, WERRD
BRI DR, (OIFENNE O BE DO ERENC &
% motion artifact 2% <, RO XK CT Lt
B L CEMSREENEN 2D EEbh T 39,
LirL, SHTIE MREBOER & & b IcHEk
EFEOILRMN 2 SNLART L KL, EHLEE
DEENR SN, BL BT BEAEB B

£

5 EBYWRFLEE

A [ CT, = S**+2 sEEC BB o 9 2 [ 03 4
5NNERIZ low density area #2858 545,
faRE & ORI fatty layer MR 6B Z &
LD MIEERE R L s L.

B @ SE (2100/40) "KW, ZRIREBIZB T
fatty layer Wi (1) 8 X OBBEEGH
Rohn, WEREHD L20L, FifiT
HERahe,

TH,CT &L MRI OF BHELTED 517z,
UTZNZNOREBEEBICOWTERZMZ 3.
1) FEFRERERRZAS DR EE

FiEFEERERA 1Z, MRI Tl3—f&c T, @AE
BTHEEDEFEEEZEL, T, #RERTIRES
SRENPR LR TEEE LTINS, Fx
DRETIZBWT S, MRID T,, T, BERE &I
B AEBOFHEL, WMECEZXR>h 2,
%72, MRI B3R -BHEOERI R
EREETH o7z, BEEORHEEIZ DWW

-7z,

et e
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Tz MRI TIEZXXBEAIIC 10 mm BIEAIIRA & 8
HINTWREPO H X DRETICE LT, 5~10
mm D EEIX CT TiX 91 FEEIHH & vz 23,
MRI Tl 5~7mm DERIZ 39 %, 8~10 mm
DERETIZ 47T B L2rFHEHENT,10~15mm T
13 66 %, 16 mm LA LETIZ 100 % TH 0, EERAY
WX D ERBE 10 mm 25 MRI O H DR R
LEzeont, £z, AN T 2 EREORK
HEEZ DV TORE TR, BT THEICEET
ZEBTIE 16mm ULEERZEDTDH 46 B LR
Hanizrolzss, Zix CT L L TFEM
SERREDER\ Z & Rff B & VK8 iR R &
BRENWZLWIZEEOHICLZbDEE
Z 5 i, BRIRE S TS 10 mm AT CFGE
WCEET 2 EBOMEIZ DT, MRI Tl
HEREEE Bbhi:, SBEIEEHRASNL TV
= scan O JIEREEIR A D 5 A <20 FA R 0% [ £A
EHATA2HEICED, BEEOKREED M EAHA
Hans,
2) MEREAEHEE O #AI6E

MRI 287 5 [ER O NEREEIC DWW T, 5
WHRET S G Az, BENERD cavity
DFER, CT TIXEEAIIC air density & L
THH a2, MRl TIRREESEE L L TH
HaNs720CT OfHEEL L, ZIZR S
nmroiz, £z, EEASD necrosis iZ D\
TiZ, T, T,y 70 b VEBZEOBREIZLY,
FBEENES NS Z L o BFINTRE L £ 2
TWiehs, BEEOKRE &N 3Icm LT TR, —%
CIXEE2ESIZIZRAEDOFEEEEERT 0D
7% < necrosis DFANIREETH o7z, 3D
CT L8 L T, MRI IZEBESREE, ZEROHE
BEfIcE o T B LEZ N,

3) R 2 WEALER & DB AIGE

[EE AR 2 AL oFscEAL Tid, X
8 CT T, CTHD level 2XBj &2 Z £10
f° dynamic CT 22 Z &2 X ) B AIHTRE
BRIENDHBEREEINLTWAE, —f, MRI T

FEF IR ZE O MRI 2 0 ST
3, RBIREETH o7 LT BHRED LRBIATEET
Hot: T BEFIERE D E03h B A, TR D
BRETTIE 44 Bz B THAIATEETH D, CT &
D RDENMERBRE S . MRIIZE T 53
BIFTEERI D BEBES & 2 RE(LE DB 5RE L,
T, SEFAEGRD 1 FlTIHEBIOFTEED T2
2WEAE LD HIEL, BEROMmEL—HLT
Vne UL, Fx omEr Tk SE (1000,
40) ¥ LU SE (2100, 40) BT, 2%%E1{b
HOGBEEEZEES LD bEVLDOLSFHL
YOETHY, EFHEEIC—ELIMERIZA
szt BEEE 2RELMEOESHEEE
i, EEERIC L 2 REERD KB & Ok
BRADEEREICEGENLbDLHaNS,
¥ 72, BAFIRURHRE I 3510 5 EEES L 2 RELER
EDFANT DV TORET T, T, HWIFAEHRD 80
%W BV THEBHROEEHEED 2 REE LD
bIEL, B L S E 72 XA = 05
BEXSTIRET H o 720, KABEBIEIC B LT H T,
SEIREGRO 16T, EEBOETEE R 2 KE
EE LD BENZ Ehe, 2RE{CADESZD
%%KiT}ﬁ%ﬁ@ﬁﬁ%T%%&%bnt
4) MEEREDZ

MBI D 2 #h buﬁmﬂi, SCRRITIC X AR
CT CiREFFZHATLZ 12X D 80 BDIE
BICRWAIRETH o 72 t%&%m ENTWBH,
B2 OMETH 76 % L IZIZRISDZWRELZ T L
7’—ﬁmmrt@&%tCTtH&F@%%
BEZ /R L7258 MRI TlREN MO > b2
A2 N MFEND b DOMEDRIEIZREETH D,
FRBEREICOVWTHERERESSDRYD,
BEEERTEREAOEEN L E D ZHTIX
I r B,

L L, FHRERIC B W TZMEDEEL Rl O
ThH5:OMEREDOZINE CT CIREETDH
27273, MRI TiZ motion artifact 234*% <,
TORET, RRETOmEEMZ 2FC LD, KgaE
& DD fatty layer DB, BHHEGR B X R
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MRI Evaluation for the Diagnosis of Pulmonary Nodules

Koji Tanaka Michio Kono

(Dep. of Radiology, Kobe Univ. School of Med.) (Dep. of Radiology, Kobe Univ. School of Med.)
Shuji Adachi Noboru Ishii

(Dep. of Radiology, Kobe Univ. School of Med.) (Dep. of 2nd Surgery, Kobe Univ. School of
Kyoko Kameda Med.)

(Dep. of Radiology, Kobe Univ. School of Med.) Kazuo Nakamura
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(Dep. of Radiology, Kobe Univ. School of Med.) Med.)

Tadafumi Shimizu Satoshi Okada

(Dep. of Radiology, Kobe Univ. School of Med.) (Dep. of Pathology, Kobe Univ. Hosp.)

The diagnostic ability of magnetic resonance imaging (MRI) in detecting pulmonary
nodules was evaluated as compared with that of computed tomography (CT) in 54
patients, including 52 with a variety of malignant tumors and two with pulmonary
tuberculoma, proven by surgery or autopsy. MR equipments used for this study were 0.
15, 0.2 Tesla resistive magnetic resonance imager and 0.5 Tesla super conducting
magnetic resonance imager. In the detectability of peripheral masses, small nodules
could be more easily indentified by CT rather than by MRI. The minimal size of nodules
indentified by MRI was more than 5-7 mm in diameter. In addition, the greater spatial
resolution of CT made it possible to detect nodules vicinity to the diaphragm or the
pleura. Regarding the diagnosis of inner structure of tumors, MRI was almost equivalent
to CT in detection of a cavity in the tumor, but CT was superior to MRI for detecting
necrosis in the tumor.

When the tumor was accompanied obstructive pneumonia or collapse, tumor extent
could be demarcated in 25% of these cases studied by CT and in 44% by MRI.

As for the diagnosis of tumor invasion to the chest wall, MRI was equivalent to CT.

However, coronal and sagittal MRI were very helpful for demonstrating tumor inva-
sion, especially in the apex of the lung. Besides, MRI gave an advantage over CT in the
ability to distinguish the tumor invasion into fatty tissues or muscular ones.

In conclusion, MRI is near or less equivalent to CT in the diagnosis of pulmonary
nodules now, but it is expected to offer more useful clinical information than that of CT
in the diagnosis of pulmonary nodules, because of the reason that was mentioned above.
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