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Table 1. The 5-point invasion score used to diagnose
bladder and rectal invasion by tumor

Score MR finding MR interpretation

1 Clearly defined and uninterrupted Definitely no mucosal
fat plane separates the tumor involvement
and the bladder/rectum; or
the tumor is the remote from
bladder/rectum

2 Minor loss of fat plane between  Probably no mucosal
the tumor and bladder/rectum involvement
on some of the images, but
no other signs of invasion

3 Tumor abuts and/or indents the  Indeterminate
bladder/rectum over a significant  (probable serosal
area, but the normal low signal involvement)
of the muscle is intact; bullous
edema may be seen

4 Tumor appears to invade the Possible muscle
bladder/rectal muscle layer involvement
with interruption of normal
low signal, but there is no
definite mucosal invasion;
bullous edema may be seen

5 Tumor invades the bladder/rectal Definite mucosal

muscle wall and nodules involvement
of tumor are seen in the

mucosal layer
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Fig. 1. There is uninterrupted fat plane between the tumor
and the bladder wall (Bladder invasion of score 1).



Fig. 2. There is minor loss of fat plane between the tumor
and the bladder wall (Bladder invasion of score 2).

Fig. 3. There is a large area of contact between the
tumor and the bladder wall. However, the low signal
intensity of the bladder muscle is intact (Bladder
invasion of score 3).

Fig. 4. There is a large area of contact between the
tumor and bladder wall with some interruption of the
low signal intensity muscularis (Bladder invasion of
score 4).

Fig. 5. Tumor invade the bladder muscle wall and
nodules of tumor are seen in the mucosal layer
(Bladder invasion of score 5).
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Table 2. Clinical characteristics of patients in cervical
cancer
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Table 3. Comparison of MRI and cystoscopy findings
of bladder invasion

Number %
Age
20-29 3 28
30-39 14 132
40-49 29 274
50-59 23 217
60-69 27 255
70-79 8 75
80- 2 19
FIGO stage
la 12 1.3
Ib 45 425
lla 7 6.6
lb 25 236
llla 1 09
b 9 85
Va 7 6.6
Vb 0 0.0
Tumor size
<4 cm 57 538
>4 cm 49 462
Histologic type
Squamous cell carcinoma 85 80.2
Adenocarcinoma 17 16.0
Adenosquamous cell carcinoma 2 19
Small cell carcinoma 2 19
Total 106 100.0
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Cystoscopy biopsy

MRI Total  p-value
Positive  Negative
Positive 7 10 17
Negative 0 89 89 0000
Total 7 106

Table 4. Comparison of MRI and sigmoidoscopy
findings of rectal invasion

Sigmoidoscopy biopsy

MRI Total  p-value

Positive  Negative

1
0

10
9

Positive
Negative

Total 1 105
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The efficacy of MRI to diagnosis the bladder
and rectal invasion in cervical cancer

Il Jung Choi, Bong Gyu Kwak, Moon Seok Cha
Department of Obstetrics and Gynecology, Dong-A University College of Medicine, Busan, Korea

Objective : To evaluate the efficacy of MRI in bladder or rectal invasion of cervical cancer.

Methods : Between January 2000 and December 2005, 106 cervical cancer patients who underwent cystoscopy or sigmoidoscopy
examination retrospectively compared with results of the MRI finding. A 5-point invasion score was used to determine bladder
or rectal invasion in MRI (1 = no invasion, 3 = serosal invasion, 5 = definite mucosal invasion). Score of 3 or above was suspicious
for both rectal and bladder invasion.

Results : Eighty one patients with negative for both rectal and bladder invasion in MRI were normal in cystoscopy and
sigmoidoscopy. MRI identified 17 patients with suspected bladder invasion, 7 patients had confirmed bladder invasion in cystoscopy.
MRI identified 11 patients with suspected rectal invasion, 1 patients had confirmed rectal invasion in sigmoidoscopy. The detection
of rectal and bladder invasion by MRI had a negative predictive value of 100%.

Conclusion = The use of a 5-point scoring system for predicting rectal or bladder invasion in MRI is accurate in detecting
cervical cancer patients with no evidence of rectal or bladder invasion. The cervical cancer patients with no evidence of rectal
or bladder invasion in MRI can obviate invasive cystoscopy and sigmoidoscopy.

Key Words : Cervical cancer, Bladder and rectal invasion, MRI, 5-point scoring system, Negative predictive value
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