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Diagnostic Value of Enhanced MRI with Gd-DTPA in the T Staging
of Colorectal Carcinoma
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Purpose : We studied to determine the usefulness of dynamic magnetic resonance imaging
(MRI) in the preoperative evaluation of invasion of colorectal cancer and to compare its
usefulness with the conventional CT. To observe the enhancement pattern of colorectal wall
after iv administration of Gd-DTPA between normal and cancerous wall.

Materials & Methods : Twenty patients with colon cancer and 8 patients with rectosigmoid
cancer, who were diagnosed between October 1997 and June 1998 by barium enema,
colonoscopic biopsy were evaluated. The patients population consisted of 16 men and 12
women, with ages ranging from 46 to 68 years(mean 61 years). Preoperative staging was done
by conventional CT and dynamic MRI. All MR images were performed with 1.5 T
superconducting magneting unit(Vision, Siemens, Erlangen, Germany). 2D-FLASH(Fast Low-
Angle Shot) sequence was used for the dynamic and delayed images(TR/TE/NEX/FA=72.
5-117.3/4.1/1/80°), and acquisition time of 13-15sec.

For the dynamic images, five MR images were obtained with a single breath hold.
Precontrast images(axial,or sagittal or coronal) was obtained first, and then dynamic MR images
were obtained at 30, 60, 90, 120sec after intravenous injection of 0.lmmol/kg Gd-DTPA.
Ten to fiftcen delayed images were also obtained with the interval of 45 minutes with a
single breath hold. Preoperative staging of CT and MRI were decided with a consensus by two
radiologists. Pathologic staging were done by TNM classification.

Results : The dynamic MR image-determined stage of colorectal cancer correlated with
histopathologic findings in 2 of 3 pT2 tumor(67%), 19 of 21 pT3(90%), and 4 of 4 pT4
tumors(100%). MRI correctly diagnosed tumor deposits of involved lymph nodes in 16 patients,
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overall accuracy was 57%(16,/28%). And the signal intensities after IV Gd-DTPA administration
between the cancerous wall and normal wall was not significantly different at the 30, 60, and 90
seconds MR images with the indifferent Student #test(p>0.05).

Conclusion : Dynamic MRI has a role for the preoperative assessment of colorectal carcinoma.

KEY WORDS : Colon - Rectum - Carcinoma - Magnetic resonance imaging(MRI).
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FA 1.5-T 7]7)(Vision, Siemens, Erlangen, Ge-
rmany) & AREsI3.e, 2D-FLASH(Fast Low-An-
gle Shot) sequenceZ ©]43le] H5d4 FAEdE
& NPT AV FHIY 2AEL e 2t
HFEALZHTR, repetition time)& 72.5~117.3msec,
| FZAZHTE, echo time)2 4.1msec, A=(NEX,
number of excitation)< 18] FA(Flip Angle)< 80
olx, AA 44 &G AT 13~152%r) 71237
(matrix size): 256% 256 ZA Ao, W FAE
Smm%itt. FOV(field of view)= 118-330X300-
350mme] i, AN 0.73-1.29%1.17~1.37Tmm7%
= gk
G5 AL 3l 139 TEAAR 579
A7 FHALE do] ol& 712 9/ (precontrast im-
age) 22, kgd 0.lmmole Gd-DTPAS AHWoz F
Azt z94 9 &, 30, 60, 90, 120%9] dF8H4
9 G4 AL, 458 F A FE 10~15 9HE
1

Table 1. T staging for cancer of the colon and rectum

Stage Level of involvement

Tumor
Tx Tumor cannot be assessed
T0 No evidence of tumor
Tis Carcinoma in situ
T1 Tumor invades the submucosa
T2 Tumor invades the muscularis propria
T3 Tumor invades through the muscularis propria
into the subserosa or nonperitonealized
pericolic(perirectal) tissues
T4 Tumor invades other organs or structures
Nodes
Nx  Regional lymph nodes cannot be assessed
NO  No involved lymph nodes
N1 Fewer than four regional nodes positive for tumor
N2  More than four regional nodes positive for tumor
N3 Central nodes positive for tumor

From the American Joint Committee on Cancer(AJCC).
Manual for staging of cancer,4" ed. Philadelphia : B Lip-
pincott, 1992
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Fig. 1. Time-intensity curve between the normal colonic wall
{0) and cancerous colonic wall(®) obtained from dy-
namic and delayed MR images after IV Gd-DTPA in-
jection. Signal intensity(SNR ; signal-to-noise ratio) is
expressed as the value relative to the background. Sig-
nal intensity of the cancerous wall were obtained at
the inner highly enhancing layer(areas containing mu-
cosa, submucosa and muscle invaded by cancer
cells), and the signal intensities of the normal gastric
wall were measured at the inner enhancing layer. Sig-
nal intensity differences obtained at the delayed im-
ages after IV Gd-DTPA were statistically significant
between the cancerous and normal gastric wall(un-
paired Student t-test, p<{0.05).
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Table’ 2. Relation between’ ephancing MRI-determtined
staging and histopatholegic staging at T-factor

Enhanced MRI-determined T staging

Histopathologic ~ MRT2 MRT3  MRT4  Accuracy
T staging
pT2 2 1 2/3(75%)
pT3 2 19 19/21(90%)
4/4(100%)

pT4 4

Table 3. Metastasis to the fegional lymph nodes : enhan-
ced MR versus pathology ;

Enhanced MRI-determined N stagmg

Pathologic N staging MRNO MRNT MRN2 MRN3
pNO 2 1
pN1 5 7 2
pN2 4 5
pN3 . 2
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Fig. 2. T2-staging rectal carcinoma of sixty-one year-old fe-
male patient. A well-enhanced polypoid rectal tu-
mor shows that outer low signal intensity band is
well preserved(arrows) on delayed axial MR image.
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Fig. 3. T3-staging sigmoid colon cancer of fifty three year-
old female patient. A well-enhanced polypoid can-
cerous lesion(arrows) on sigmoid colon protrudes
into the pericolic fat with interrupting outer low sig-
nal intensity band on delayed sagittal MR image.

Fig. 4. T4-staging ascending colon cancer of sixty four year-
old female patient. A diffusely thickened cancerous
lesion(arrows) on ascending colon protrudes out to
the pericolic fat with interrupting outer low signal in-
tensity band and invades to the right psoas muscle(p)
on delayed axial MR image.
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