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Preoperative Staging of Rectal Cancer by CT & MRI

Jong Keun Shin, M.D., Sang Mock Lee, M.D., Ho Chul Park, M.D., Kee Hyung Lee, M.D.
Soo Myung Oh, M.D., Choong Yoon, M.D. and Dong Ho Lee, M.D.'

Departments of Surgery and 'Radiology, Kyung Hee University Hospital

Purpose: Accurate staging of rectal cancer preoperatively is important to plan a proper treatment and to predict
treatment results. For the preoperative staging of rectal cancer, computed tomography (CT), transrectal ultrasonography
(TRUS), and magnetic resonance imaging (MRI) have been used, but the role of them remains controversial. This research
was intended to compare and analyze the accuracy of CT and MRI in the preoperative staging of rectal cancer. Methods:
From January 1998 to June 1999, sixty patients were studied by CT and MRI before their operations for rectal cancer
in our institution, but two patients with local excision were excluded in N-staging as objects. The patients who had
preoperative irradiation were also excluded in this study. Preoperative staging with CT and MRI were conducted by one
radiologist according to 1997°s TNM classification based on AJCC. On the results of pathological findings after operation,
preoperative staging with CT and MRI were classified into T-staging and N-staging. Accuracy and agreement rate between
pathological staging and preoperative staging by CT and MRI were compared and analyzed by Kappa value. Results:
The accuracy of CT was 68 percent in T-staging, and 58 percent in N-staging, MRI showed accuracy of 82 percent
in T-staging and 64 percent in N-staging. In the T-staging, the agreement rate between pathological staging and CT staging
was 0.54 (95% confidence interval), while the agreement rate was 0.70 in MRI staging, resulting in a higher agreement
rate with MRI than with CT. In the N-staging, the agreement rate between pathological staging and CT staging was
0.38, with a relatively lower agreement rate, while the agreement rate was 0.56 in MRI staging. In our study, MRI showed
a higher agreement rate than CT. Conclusions: In the future, more research should be conducted, but it can be conclued
that in preoperative staging for rectal cancer, MRI using body arrayed coil has a better accuracy than CT. Subsequently
MRI staging should be considered as a more useful investigation method before operation than CT. (JKSCP 2000;16:177
—185)

Key Words: Rectal cancer, Preoperative staging, CT, MRI, TNM classification

71 9 ol mE AR Neawe dde whEvha

Mo B g ek #Ae ot AYTbsA el Akl ol

Zope] A Wyl AAol Fagh olole Fgo] T

AgFel ol ARG AT FA FF W & A AEe T AZAR] Ho] §7F Bl
Aol TRt} Fesleh eFdlE A4t F44

AL - o719, A BT 3715 187 7] ARl Qlol AFEIRSZACT, A4 28924
B ad TR sl 2 130-70) (TRUS)%} 271343 4MRD) ol A&¥a gzt

(il Kot ochollnne) o1 IS ) ) A4S A o 7

A &

H B oA 19991 ulake]wlele] 24| sul3]elA T o] #rs| o] FojA L Yk HINHAE At
A FE T A W7 ARl dolA CT7h de] AdEa glont o

_

177



178 uistiAlal a3 2] A 16 A3 Z 2000

s

o thak Zefe] Hug AT} 60~70%E o

Al vrehdar gla AR el AR 9 FH

sk dl o] AL Sl

A ZF g NEA o]m
|

42

M

N

i)
& o \O

]

)

fo
i)
(o]
o,

2
ont
%

¢

- r
d

g,

i

T

=2

o,

2

2

s

for

ot

N2

>,

X

Mo ofN

ol

(o3

fru

o

_?_\-‘
ﬂllﬂ of, XL

L m ofx T

2

@ 2 ox oft

290 tist MRIS] A7} o] Fol A
%4 W7 AAole] MRIS| Eqlo] t)FE
MRIS| 7] ARl Aol v H7}E o
So] o] FojA: glort oA Hus
7] Aol glo] MRIZ} CTS} w] %8 HE vl
o Aees Boldy By ok S,
£ Aol 2209 MRINT U}e |42} we
o &= ew Qs ol Holl ulal MRIS] B4
4B glek A7 7o) olel AREE F47e] Wy
AAoll Qo) CTsh MRIS| ¥7] A4S TNM 2540l
oAl ARG ol AYEES WAoo 5%
A W7] Aol 9o} CTSh MRIS| §2]4& vz 24
a3t

o
A

t

=

o 1T
M

T

r\ul“)rTr
= N ° iy
ot & NCoeE R o A T fow

o
oft

—_

1998y 19 XEE] 19999 69714 119 67047k Z Ak
o2 %4 CT9 MRIE A%t & Z3lod 44
A el A FES A 607 ] AAE Yo E 3
ik ©h, N-#7] AA6 9lojA WelzFHA4 N-Y
7] AR o] Evhe W wAaAAEE A% 27 N-H
7] AARA A= en, €4 WAL ays v
FAE el A Alelsloict. ghate] HFFAH S 564
(26~81A]), Fa} 349, o2} 269 0|k A oflol]A]

s AW Fe3e #Hezda4Y THYE
T1 69, T2 5%, T3 409, T4 9% (E: 60)o]|g L

N-# 7]+ NO 239, N1 109, N2 259 (&: 58%)o]3it}.
FEd AT AAE 289, AAAE 7H, S35
5 AA% 209, Hartmann¥| % 39, 428 A1E 29
A AEA FEA CTE F 1339 bl
g 4ol A CT2 Bedelglm vriA) 4779
PAA L olF1HA4 CTE BJelglinl CTE Sie-
mens Somatom Plus 4 (Siemens, Erlangen, Germany)7]
Zo & 8~10 mm 749 AH FAZ 120 mle] A
Z#¢3 A|(Optriray 320, Mallinckrodt medical inc., St. Lou-
is, USA)E 9 & 23AA ¥ 3029 Fu7z7]¢
7022] FH7tz7]e] e ATk MRIE A o4

1.5 T 71£o & FAud 7Y (body arrayed coil)& o]
S5to] ARZ(198 —242) X 256, 3 A 2] (170 — 180) ¥
(170—180), AHAFA 5 mm, 74 0.5~1 mme] ZA L
2 T1 729 4HTR/TE=694—900/12)3} T2 7=o34
(TR/TE=3474 —3508/99)¢] 3/, A4, 44w o
4 Ak CTe MRIS] <4 W7 282 199
WA A 2k o) ALe] A Aol whe} AJCC cancer staging ma-
nualol] ]38t 1997\ % TNMEFol wle}a] o] At} o
ol FE% dXE WelzAtade] AAE uger
CT 2 MRI®| &4 W7 28-S T-H7¢ N-H7|=
vhe o]el] th3l &5 (Accuracy) 3 W] W7 A
A3 CT, MRI®] W7] A7+ X &5 Kappa 3h=
o] gsto] wla HAIArkTable 1).” T-H71% £
AR ol A E wel TIL A 9 AHutss,
T2v 25%, T3 AAF9] A=A F, T4e A4
718 Ao g ki N-W7|= No2 €= Aozt gl
785, N1 1HellA] 3707141 €] | =4 Hol7} Q&
T+, N2 4 ool =4 Aoz} e 72 3t
oh =3 M HY= 94 Aot gle A9E Mo, 9
5 dzAdont 44 Aolrt e
th CTY Hole AR F25 F A3 Az
Fol HExo] glow Ti, Wulo] A74F o A
spglent 2s) Anznzol Aol wEH ol 9l
A T2, AR ANz AAEG AGAT
T3, QHE AIskel Ao

¥, ¥ o mE B ¥ Ao ¥ o ¢

BB
i
i
2

Table 1. Interpretation of Kappa values

Kappa Interpretation
<0 No agreement
0.0 ~0.19 Poor agreement
0.20~0.39 Fair agreement
0.40~0.59 Moderate agreement
0.60~0.79 Substantial agreement
0.80~1.00 Almost perfect agreement

*Kappa = a measure of agreement beteen two observers
taking into account agreement that could occur by chance
(expected agreement).
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CTollA19] 73 T1 (6ed)ollA = 10](16.7%) (Fig. 1A),
T2 (5¢l)oll A= 34d1(60%) (Fig. 2A), T3 (40¢])ol| A= 3
of|(77.5%) (Fig. 3A), T4 (9el)ol| A 79(77.7%)9M A
Agko] A&sto] T-H7]oll 9o} CTY| A== 68.3%
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A AR R o7} 7el(11.7%)0] Ak w3k CTS Bz
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(95% A ZF7}, 0.355~0.718) 2 LFe}ykth. MRIS] 7%
ol QloJ A& TIol|A &= 164](16.7%) (Fig. 1B), T20l4 &=
30]](60%) (Fig. 2B), T304l 3741(92.5%) (Fig. 3B),
T4ol| A= 8411(88.9%)0l1 4] Zltto] A&slols 1 A3}
T 81.6% (49/60¢)0]9l o MRIo|A YA AR =
o7} 44(6.7%)01 o™ A AARH o7} 74(11.7%)
o]tk MRISH We]zZ7ke] UX %=+ Kappagh 0.70
(95% A T7}F, 0.543~0.847) 0.2 Jebytel. T-H 7)ol

Table 2. T-staging
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Al CT} MRIZbol] ZIgko] Ux]8k 7Z-$-& 5000(83.3%)
2 Jelgow MRIZ} CTell Bl YA Adtd A=
2041(3.3%), =A A=l 7= 80(13.3%) 2 v}elyket.
o|4e] AnE w|Fo] E uf T-H7] AAdl| glojA] CT
o] AL 7 AXELE 68.3%} 0.54F MRIS] A3:
81.6%9} AUXE 0.700)] &l F& Aoz Jeh}A] T-H
717440l ¢lo] MRIZ} CTHr} $3 Ao g vhelyle}
(Table 2).

2) N-#7] 23
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Table 3. N-staging

CT (n=60) MRI (n=60) CT (n=58) MRI (n=58)
Accuracy 68.3% (42) 81.6% (49) Accuracy 53.4% (31) 63.8% (37)
Overstaging 11.7% (7) 11.7% (7) Overstaging 19.0% (11) 27.6% (16)
Understaging 18.0% (11) 6.7% (4) Understaging 27.6% (16) 9.6% (5)
Agreement rate 0.54 0.70 Agreement rate 0.38 0.56
(Kappa value) 95% CI: 95% CI: (Kappa value) 95% CI. 95% CI.
0.355~0.718)  0.543~0.847) 0.194~0.573) 0.398~0.713)




Fig. 1. Pathologic T1 stage. A) CT scan shows focal rectal mucosal thickening with enhancement (arrow). B) MRI shows
irregular mucosal thickening of rectal wall, more high signal intensity than muscle layer (arrow).

Fig. 2. Pathologic T2 stage. A) CT scan shows irregular wall thickening of rectal wall , and there is no perirectal
infiltration of tumor (arrow). B) MRI shows disrruption of rectal muscle layer with low signal intensity, and no
perirectal fat infiltration (arrow).
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Fig. 3. Pathologic T3 stage. A) CT scan shows marked irregular wall thickening with perirectal soft tissue strand (arrow).
B) MRI shows perirectal fat infiltration of tumor (arrow).
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Fig. 4. Pathologic N2 stage. A) CT scan shows irregular wall thickening, there is no specific LN enlargment but, B)
MRI shows multiple perirectal LN enlargement (arrows).

vhrol nlaEtl s W sk 149 (14/60) o2 Table 4. Accuracy according to tumor location
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o|glom, MRI®| T-H7] AA ] AYEE 101442
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°.2 50%% vbepyteh ubm, AER zlo)] 9lo] A] T-H N-staging 41.7% (5/12) 50.0% (6/12)
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¢t A3E UEel 3 CTE MRIE B 23 uff MRI

Ra T-staging 75.0% (18/24) 83.3% (20/24)
N-staging 62.5% (15/24) 66.7% (16/24)

*Rs = rectosigmoid; Ra = upper rectum; Rb = low rectum.
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Table 5. Perirectal fat and lymph node involvement

CT MRI

Perirectal fat infiltration Accuracy (%) 80.0 90.0
Sensitivity (%) 81.6 93.9

Specificity (%) 72.7 72.7

Perirectal LN metastasis Accuracy (%) 63.8 759
Sensitivity (%) 68.6 97.1
Specificity (%) 56.5 43.5
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