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Magnetic resonance imaging 12 X % EEIEZ K O
—MATETE S X OB RFTBERIC O\ T—

TERTH 1 A5 (Gl B0
# K K K

EREOMMETE R L UHREFEROZEE L LT magnetic resonance imaging (MRD %
#4T L, computed tomography (CT) & & L MRI ©& B2\ THRE Lic, MRTETEZRNC
B35 IR W EE © HB T3, specificity 12 MRI © 98.4%, CT : 72.3% T4 b MRI 05 23%
BicE D - (p<0.05), BFTERZY * MRI SR X VRN LLER, SHHRFHRO BT
FFRHL T E © 648+71.4msec, T,ff : 84+27.8msec, ERVIWIHHE O RFTEREE T.fE - 705+
94.4msec, T,f : 103+24.3msec TH H, BEMERLD T.fE | 475+156.5msec, T.fE : 49+4.5msec
CHARBFBREOSNRHERCEMELR LA (p<0.05 p<0.0D).
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MRI & CT X 2EEH#HEL BT 5 &, MRI
TI392.1%, CT Ti293.4% & BIERABEDKERYRL
7. MRI R REEFIL sm % 34, pmE 34, CT
DOEHRESL sm 2 #, pmiE 14, a2 6T
B,

2. BEREEDWIE

MRIBSI U CT it X 2 BEEREEHEE X I B D
MBS L, Thbb, |HIEFZEE pm LT
HELLHTH Y, BEIGOTES L VBEOBIE
Bz X v ¥IE L%, Bic MRI 3, BEISHARZ
O contrast DBIRIZ L b T @FHECHEL =, I8
TBREE ss, sBLPa, a, b HELEHTHY, B
B0 H B b D, #ic MRI Tt T, %8 cHH
PEHEE~OBEYHEL, T ARG CHEES D
E o low intensity band DO HECHE L1, I
Bitsh, ai BHTH Y, CT Tl & oROIEHED
H%&, MRI T T, T 38#%: b MiEss oMo
low intensity band D#% T2 D & L1,

Pl EDHIRERCE - 1 MRl OB 2 W & s i

Table 1 Detectability of depth of invasion into
rectal wall by MRI and CT

a
s (et 2?:532 si, ai total accuracy (%)
Group | @ 2 0 n 9/11 (81.8)
Group I 3 s8] 1 52 48/52 (92.3)
Group [II 0 1 (6] 7 6/1 (85.7)
accuracy 12 51 7 70
accuracy  9/12 48/51  6/7 63/70 (30.0)
(%) (75.0) (94.1) (85.7)
1984.7~1988.12
b micro S5~
. 7 m~pm a,~saz si, ai total accuracy (%)
Group | (12 2 0 14 12/14 (85.7)
Group I 3 0 33 30/33 (90.9)
Group Il 0 18 [6] 24 6/24 (25.0)
total 15 50 6 n
accuracy 12/15  30/50 6/6 48/71 (67.6)
(%) (80.0) (60.0) (100)
1984.7~1988.12
& MR | cCT
Ture positive 6 6
False negative 1 0
True negative 62 47
False positive 1 18 (cases)
Sensitivity 85.7 100
Specificity 98.4* 72.3%
Accuracy 97.1* 74.6* (%)
N=70 N=T1

*P<0.05

MRI i L 3 EBE2 K OB

BRI 23% 4%

FAORBFHNEREE LB L, F2Rv ko
(Table 1a), MRI T I B & $i5E L 7=1161 9 4,
81 8% B FHEREEN pm ETTHY, ¥ m
~pm EOMFIELZ 1261 9 Fl, 5% TH -7, L
DU m~pm & 6 BIO M HAREER 23D - =, 1B
EHIE U 752614851, 92.3% 2 ¥ ELHE
bh, EFLHEBEFEN ss~s, a,~a,EOMIMED R
94.1%TH -7z, B LHE L EAOEBFNES
R1385.7%, MEFEH S, afEFID MRI i X 5H8IE
LR ERES5.7%TH - 1o,

Table 1b X CT it kL 2 BEFZEE LW O 2 K%
T, | BoBBFWIELEL85.7%, m~pm ED
CTL2MAELRIN%TH o1, LLIIED
HMBFHELRR0.9% % RLICA, ss~s KXV a,,
a OMATELERIZ60% &{E <, MEERBATHEL 7
b DABOFIPISHNC D BT, ¥ IIBEOEGFEN
EZRII25%, MBEWN s, aJB0 CT X A2 H8TES
Ri2100%TH > 7, L LD L b, MRI & CT 12 &
LR REIHE L B L - 2% Table 1c IR
7. specificity Tix MRI : 98.4%, CT : 72.3% + £%&
EMRIDHiEmExRL, MRIZCT i X % false
positive FIDOBRINCERTH -1z, UTEFA®ER
15,

FEGI L » 1 BRI

CT (Fig. 1 <}, BB IETE EE
HE kT s, MRI (Fig. 2) T % transverse, sag-
ittal, coronal 8 & 3 ICEE OTRIIFECTH D, LT
DHFEREC T FELHEE LT, REFIO MR
BEESpmTHY, WEZHIELTH -,

REGI 2 o TLBEEES

Fig. 1 Case 1: Margin of the tumor is smooth
(arrow)
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Fig. 2 Case 1: MRI colonal short SE (560/40)
Margin of the tumor is smooth (arrow)

Fig. 3 Case 2: No existence of fat plane between
tumor and prostata

Z DEFIE CT & (Fig. )i\ TS &L IR &
OB e, CT CRIIFE L HE S i,
—J7 MRI ¢, % T.5858% (Fig. 4) KB\ TE
& L Bz & Oz low intensity band 234 ZE L TE
b, NELHELL., HEACHEBENERERL a,
THH, MRI CIRIEZHE b,

FEGI 3 o TIBEAERY

CT T UERHIT & DER LN EEE TH » HIEF & H
%€, MRI T8 sagittal 8 (Fig. 5) &R\ TUE
HEEA~OBRES X CHH I Tv5, REMNOESE
FHBEEZED a, Tho T,

3. Vv EiEER 2N

) v R EEBBIT 5 MRIE CT I X 5HEL
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Fig. 4 Case 2: MRI transeverse long SE (1,500/
80) Low intensity band between tumor and pros-
tata (arrow)

Fig. 5 Case 3: MRI sagittal short SE (560/40)
Tumor infiltrates sacrum (arrow)

¥, MRI <% T,338(& C low intensity, T,58HAB T
E: &2 19 high intensity 7t mass ZFHE T 5 b O & N
(+) B, mass WEELEWSDE N (=) B LHE
L7z, CT TIXEEER X OMiIJ51 soft tissue density
mass BNEETHbDO% N (+) #, mass »"FEL K
W o' N (=) BEHELR, T7hib MRI, CT
Ehim ) v FioRE IR b0V EBBE LHEL
o, L Eo¥EERE - MRIECTIREB Y v 23
HEB MO F2 % %, Table2a, Table2b 2R,

MRIX % N (—) B#OEZEI81.8%, N (+) &
TI174.4%, SETRIT.6%DOEZECH -7, Eie
CTiwXAN () BoOEZ2EXIRT. 7%, N (+) #<
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Table 2 Detectability of metastasis of lymphnode
by MRI and CT

. ere Mo ni{+]~ total accuracy(%)
'MRl
N({=) 7 37 30/37 (81.1)
N(+)= 10 [29] 33 29/39 (74.4)
total 40 36 76
accuray 30/40 29/36 59/76
(24) (75.0)  (80.6) (77.6)
1984.7~1988.12
b mioro
My ni+]~ total accuracy(%)
CT
N(-) 9 37 28/371 (75.7)
N(+)~ 12 39 27/39 (69.2)
total 40 36 76
accuray 28/40  27/36 55/76
(%) (70.0) (75.0) (72.4)
1984.7~1988.12
C
MR | CcT
True positive 29 27
False negative 7 9
True negative 30 28
False positive 10 12 (cases)
Sensitivity 80.6 75.0
Specificity 75.0 70.0
Accuracy 71.6 72.4 (%)
N=76

1369.2%, @ETRT2.4%TH-T. ZhHLORE L
DMRIECTmX%) v HIEBLHRELY KT 2
&, sensitivity, specificity, accuracy & % iz MRI &}
DETFEELXRLAY, AEERXRD LRk -1k
(Table 2¢). LTIV v HEBEFAYERT S,

REFI4 - Q7Y v BRI (Fig. 6)

CT TRERAENCRT X 5 RENBEBIRER IR
15mm @ soft tissue density mass 235D b, UV v
NEEHETESD, MRITE Lo T, %A C low
intensity, To T,5# & CEMHE & B intensity
Dmass £ LTHHIhTEh, BEBEG)Y v
MR TE D, REMIEEFRNCIEBBETH - .,

4. BRAFERES OB

W EHEBERIC X 0 I U B B SIS o B kg
1% Table 3ic7~d. EBREE O T, fE 2748+91.7
msec, T,{Hi396+22.6msec TH b, 5k L UHR
WHATE T beSELrTLENITET
Bote, LHLEE, FIZR, B2 T.fE T.MHE:D
W overlap 2338 Hh, ZRIKEHE O L CIEHTREET
Bz,

5. RpTBX2ZK

MRI i Xk % EBREZE O

HHEAREE 23% 4%

Fig. 6 Case 4: White arrow showes lateral
lymphnode

Table 3 Relaxation time of pelvic organs

T, Value (msec) T, Value (msec)

Primary Tumor T48£91.7 96+22.6
Seminal Vesicle 564 £41.7 91£9.5
Prostats 6411011 130+42.0
Urine 606 +96.9 800
Vagina 560 +137.4 72+ 19.0
Fat 2713289 51:4.6
Muscle 512+£39.9 41235
Stool 675523 311x29.0
Pubic Bane 209+9.2 92£127

Table 4 Relaxation time of local recurrence of
post-anterior resection

st T Val;n'o""c) T2 Val(n:uc)

1 595 +£29.8 412235

2 503 £46.7 64189

3 681+120.1 113+64.8

4 650 :56.6 70+138

5 701520 87+23.4

6 731+£59.4 130+32.0

7 680£56.7 82144
mean +SD 648 £71.4 84 +278

ThboBMBEREY b & i, EBEMEEFCHL
T retrospective 7 MRI o BT BER 2o B HiE
DUWTRE LA, EBREHEASIESIC LT, F69mE
O MRI 24T L7z, 2 S OFERIX MRI BT
CTRE®T->Tv5, ¥ CTRIUMRIIVE
iR A i iEFlicxt L, aspiration cytology &
5\~ CT-guided biopsy 1T L CHEBZFHHEZ >
ﬁo ﬁ:,

EHHRFRBEAT 9 A BERI R IR,
0 5% TP THERR OB AIE L,
Table 4 w77+ 2 & <, BREO T HIZFH648+
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71.4msec, T,{HIZF5H84+27.8msec TH -7z,

W TE BB I 45 65 15 261261 © £ F1RERE % Table 5
R A, T fHIXFEHT05+94.4msec, T.fEXFEH
103+24.3msec TH - 7=,

¥ 72 CT-guided biopsy & CTHEZE X hi- IR A D
BFEERI % Table 6 1323, T, fE135F3#475+156.5
msec, T,{EIXF#49+4.5msec LIEEERL .

PEX b &EFOBMBER YL 7 7 71w $ & Fig.

Table 5 Relaxation time of local recurrence of
post-rectal amputation

1) Ti Valu(om“c) T2 Valu(em“c)
1 7042493 122 2271
2 695+ 53.5 T4 £12.6
3 732+£628 78 £5.3
4 908 £80.5 163 £70.6
5 624 £37.4 89 £24.6
6 521+ 45.3 109 +£90.5
1 667 +60.5 98 +31.4
8 794 £96.1 106 £61.9
9 807 £66.7 109+353

10 645+46.4 123 £28.1
1} 674 £65.6 90 +25.0
12 689+71.2 75+17

meant$SD 705 :£94.4 103+24.3

Table 6 Relaxation time of scar tissue

Case " v?:::ec) T va(lr:esec)
1 481:207.8 44272
2 658 +44.8 49221
3 279+ 40.4 5120
4 32449 56+7.0
5 317£18.0 53+88
6 383+29.7 50x24
7 693 +£39.5 48£6.0
8 700 £ 44.4 54 £6.1
9 366 £ 15.6 400

10 557 £ 88.7 47132

mean+tSD 475 1565 49+45

Fig. 7 Relaxation time of each cases

(msec) O local recurrence of post-anterior resection
'l .

60 @ local recurrence of post-rectal amputatiorj* Aok
el A scar tissue -
= PC0U

120 = PLUO0O6
Tz 100
Viaslue e %5

80
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59(879)

TOL3itb), BUHRENEORFTBREIT,
i, T.MEEdCHEABRCHE~NERCSECRLE
(p<0.05). ¥ -BEBTIH %O RFTHRE OB
it b EEYRL (p<0.01), AR X 2R/
BROBHENZH O LSRR I,

DTFeRBREFAYETT 5.

FEGIS . EHHRAENRERERIES

AEFIL 145 2 ARTIC Re BBE O T HEMETS
BRFEE2T-EFTHDH, MRI (Fig. 8 T
sagittal, coronal short SE i35\~ C, FIEOYET
R EEG SRR OEE »H#ill X4, transverse
short SE & T3 & A OERLERE G L LT, trans
verse long SE@ TR EEESOERESLL L THHE
hic, HEESZIFRLEMRMEAE TS L, T.E
13.650+56.6msec, T,fEIX70+13.9msec TH - 7z,

R L CTRERE B ORI 2 T 2 h, B

Fig. 8 Case 5: Tumor is detected in middle inten-
sity by sagittal and colonal short SE MR image
(arrow)

Fig. 9 Case 6: Tumor is detected in high inten-
sity and infiltrates prostata by long SE MR image
(arrow) :
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BEATRAEYETHIc—H L CIFERESED 5
h, REEBZIC a,lc ECEL T,

TEGI 6 « TR I 64 B FeFE 1

RIAEG 3 S8 Rb EBE O 7= o E B I8 %
ToTERITH Y, ERRIEETH -7, BED
CEA BRI b, MRIK X A8EYT-1. IR&T
IETSZRBR A T I B 7 K4S B 0 mass 2MEH X
long SE % (Fig. 9) wk\t, RAZFZIFTEED
vz low intensity band D M E L fe\ B e &5 240
BWELTHE SR, INIBE~EET5 T8 T.HEDH
VCRFTBRE LHE LK,

MRI sagittal short SE #&, coronal short SE &
b, FRCHTZIBE G IchSEE 5SRO mass & L
THiM Shi, HEBEGTHE L& mass O BB
¢, T, fE23908+80.5msec, T,fH2'163+70.6msec T
Hotz, FFALD CT-guided biopsy T itk W H 5

Fig. 10 Mucinous carcinoma infiltrates prostata
in photomicrograph

Fig. 11 Case 7: Soft tissue density mass is detect-
ed between sacrum and urinary bladder by CT
(arrow)

MRLiz X 2 EBRLH O ES

Bt 23% 4%

Zahicicd, REACK L TREBIILE S HEBK
BEBR 2T -7, HHEX T, BREREE MRI
PR & FBRCRTIR~BE L, S8REETH -
7o (Fig. 10).

RER 7

BB YW 2 F HOERFTH 0, Fig. 11 CT
BERTH, EHIE & WSS & OB soft tissue
density mass 2\l ST\ 5, READGOHLEC
Lh, REBERE, L EbI, FEFO MRI &, IR
%, long SE# (Fig. 12) w3\ T CT THE S hi-
mass 22 B ohrh Tl S hi, HEESCORE
Folsfa]i,” BERE M mass T T, 18806+ 53.8msec, T,
fE107+8.5msec &L BW{HERL, %50 mass ik T,ff
366115.6msec, T,fH44+2.1msec & {EfE% R L 7=,
ZONDRHIERE, BHIMREEAK I BT TR,
CT-guided biopsy T % #75 mass (X B HZE O 2T
BH, BRIBDOLHIL -1,

Iv. £ =%

TE, BEERCT M2l T, EE2E
DESCL Y IFEETLFENECLAD L 50k
7o, ThbbBERI0TLhTEAEBEESHNEE
BEIFEAOHERCIEL T 50, BB OER,
BCEEREORES ) v B oEEOHE
RBL T ew, 2 TEEAMSERAZBIICED R
5 CT R*BEENGE (EUS) X siiioETES
BRI EA T D L 5wy, EREOHAR
BEHEATHE LORED SO, Fro—F, BB
FEOMEHER TRRFTBREI LR Y G, BEBEH

Fig. 12 Case 7: Mass detected by CT is
differentiated in two layers by long SE MR image
(arrow)
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REEBCEANFEOBVWAETLERI LoTW
31219 o BFIERICK LTI — O
RAEEBREL Sh, BREORURER, FHIEREN
BEIh T2, REFTEROZENE, KL H 2B
D&, THROBE, CEAo LRSI 2RI h
T &9, BRCiR CT, USEbvbhb X
5zt ote™® UL CT, USKhETRERELN
Fi L ORERAS - BJIARETH Y, RENBY
ERMTTEE & 725 & XV E A o190 B OER
LML E LR CNERARC SV TRERLERL T
¥ 7o MREVIZ, BEEZO 2 v+ 7 A P SFRENE
{, EEOFROKBREIBLhIBEELTHY, F
BB O VT IR OBWNCHE L Ty 5222 Fi
Bk Th ERROFEYHFE TS MRLE, S22
BEABLTVD LW IEENEL29 2ot Fo
BAhLY, ERIEBECRYAMIOETEZN S
IUMBORFTER2W T3 MRI 0B HESE LB
EE A

IPMAETESHLEREEZN & V) v o Hi2
A TEELE, CT T3, BEFXOBRETL L5 HE
BEED BRSO SBERHIIRTRETH B3V, BER
EEZEY [ ~IRCHELL, £2MRITH CT
FERCEBED BRSO MBI R, 3
BreoBELEF L, ToiR, CT, MRIkk\wT 1
B3 L OB L 2M L ESI O ERFR I ERR
Bl oo, CT MEOEZRIT2%, MRI
OINBEDOELRIL.7% & MRIOH B EITF LB Y
RUT, BTN ss~s, a,~a,FEOMATEZRIC
¥Th, CT:60%, MRI: 94.1% & MRI B RIFT
Hote, T, Table le i1 X 5 AbiRSEHE
ZHWHIZEBLTEZEYHE T 5 &, MRI®Z
specificity, accuacy KT CT KlE_FECZH
EAEI o, ZhiEMRITREEOHMBRNES
hat &, ¥ Vv ARNEEZCT, T, 2EHATS
Zrizky, TAGCRRAERER 02 v 5 A L
HoxT<, T,BRHG cCRRABEES oMo a v+
FRAIDROERT LR ERLIBEZEZLNRS, E
Bz CT T3, ss~s, a, ~a,fiEFIH18%lit partial vol-
ume effect 7z S X b BERE, BIVAR, FE, BLOE
AT CIIE & HE L7225, MRI T, 1 6%k
WTEH A HOBHTR X O T 8F Bk b, B
LT O¥ENTEETH - 1,

Y v A LT, BIRTREBREENED
PO BEHEINTERZE TR L b %<,
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CT, MRI £ icfiHEahsb0&x N (+) LHEL
fo. T OR-SEBEN nBEDEBZ R IL MRI T25%,
CT Ti1230% & &% R L, ¥4, CT e

Y v AFOKE XXRET ~8mm & &, MRI T3
FERENKS, n (+) BOBEZERIT MRI: 19.4%,
CT : 25%0O¥fERRLI, )V v _"EZHOEZRILE
T MRI & CT %835 &, MR 77.6%, CT :
2.4%THY, BEEIZDLIIEr -T2, L,
MRI cififge T, 98585, T,8HRHG s b ESIC
B XA eDMEE Y v AHOXFNTRETH DD
L, CT TREFHLHALAVWES, OEE Y v
REORWNEE T, MRIDHAEFTH 5 &
Btz LaLicais, Bk MRI O 2=
SRR WT CTIRE - TWwWBZ Edbbh, SHD
WEmE,NEE D, ¥ MRICER2em U EoX
EXRER ) v AHOBY, TRERSC T MRRKCE
WTEE B, T, BRI EEsclEins
720, BHKEILUED Y v AHOBENBENILFET
BB EEZ LRI,

#iEo BEXRZE i CEA OERBNEE, 2B
B L OBEKRERICL Y ZHID2REFRETHS
2, BYBRTELRS &3 v, ¥ CT TlE#
ROBET 2 L 5w, WKk I ORRBoMIK, WEE
LOEMORBHNEE Ly 2R L A L
TH DD, HLOBEIEFIED soft tissue density
mass & LT U S\ wicd! 8 20 ERE
SWNIE L., 40, MRl L 5 R ME T3
Tricl b, RFBRREOENREIBEERoERM
Rt~ T, T.EE dRABRBELXTT I
BEHLR, BHNERFIERZHCHT S MRIOH
AR IR, i, BNHRENEORBER
B EERTMHSORFTERE YIS L, BN
REBOERREO TN L V BELZ RIS, THiLE
WBBEREORFERER, HETTcBEEoER
MR R EANEL. AEOMER SRS THRE
IhaoticksichtEzbhlk, Dok iiL,
EBEArHRTAERAECH L TCMRIZERATS %
7, BOnBEEYMR TS L BEEcRE T
LZEXRECRERZHOLATHE TS LIEETH
5, FRKEYESBSCRENREASEYRT S
L itk n, BREER, CEA &bkl isiini
EZWMTAZLDUETHB LEZDLII, CT-
guided biopsy X Butch &30 #iE35% & 5 /HFTHE
BOBBIERATH LD, SEHS MRIKC X Y FHF
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Magnetic Resonance Imaging of Rectal Cancer on the Evaluation of Preoperative
Staging and Detection of Postoperative Local Recurrence

Masato [hara
First Department of Surgery, School of Medicine, Chiba University

Magnetic resonance imaging (MRI) was performed to evaluate the preoperative staging of rectal cancer and to
diagnose its postoperative local recurrence, and the MRI was compared with computed tomography (CT). MRI was
significantly better than CT in its specificity for preoperative diagnosis of invasion into local organs (98.4% and
72.3%, p<0.05). Assessing the diagnosis of local recurrence of rectal cancer by the MRI relaxation times, the T,
value of local recurrence of post-anterior resection was 648 + 71.4 msec, and the T, value was 84 + 27.8 msec. The
T, value of the local recurrence of post-rectal amputation was 705 + 94.4 msec, and the T, value was 103 + 24.3
msec. The T, value of scar tissue was 475 + 156.5 msec and the T, value was 49 + 4.5 msec. The T, and T,
relaxation times of local recurrence of post-anterior resection, and those of post-rectal amputation were
significantly greater than those of scar tissue (p<<0.05, p<0.01).
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