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Evaluation of MRI Findings in Detection of Early Stage Cervical
Carcinoma of the Uterus

Hiromasa TANAKA

The purpose of this study was to assess the accuracy of magnetic resonance imaging (MRI) in
early stage cervical carcinoma of the uterus. MRI findings and pathological findings were

compared in 128 patients with cervical carcinomas in situ (n=90), early invasive stage Ia
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carcinoma (n=19), or stage Ib1 carcinoma (n=19), and their sensitivity, specificity, positive
predictive value, negative predictive value, and accuracy were assessed in terms of depth of
invasion. These values were compared between a gynecologist and a radiologist, and those
between 1.0T and 1.5T MRI were also compared, but there were no differences. The accuracy of
T2WI in differentiating between non-invasive and invasive lesions was 0.742, and that of Dynamic
MRI was 0.823. The accuracy of T2WI in differentiating non-invasive and invasive lesions = 3
mm from invasive lesions > 3 mm was (.875, while that of Dynamic MRI was 0.947. The
accuracy in differentiating between lesions = 5 mm and ones > 5 mm was 0.953 for T2WI and
0.976 for Dynamic MRI. When patients (n=11) were diagnosed as having an invasive lesion >
5mm by both T2WI and Dynamic MRI, all were found to have invasive carcinoma > 5 mm.
When patients (n=73) were diagnosed as having a non-invasive lesion by both T2WI and
Dynamic MRI, none were found to having an invasive lesion > 5 mm. Two of three patients who
were diagnosed as not having an invasive lesion > 5 mm by T2WI but who" were diagnosed as
having one by Dynamic MRI had pathologically invasive carcinoma > 5 mm, indicating that
Dynamic MRI might compensate for the false negative findings of T2ZWI. Among the 26 patients
who were diagnosed as having microinvasive carcinoma =< 5 mm by T2WI, 17 had non-invasive
lesions. Twelve of these 17 patients were diagnosed as having non-invasive lesion by Dynamic
MRYI, suggesting that Dynamic MRI could compensate for the false positive findings of T2ZWI in
microinvasive carcinoma. In conclusion, the combination of T2WI and Dynamic MRI can be a
useful non-invasive diagnostic measure for the diagnosis of early stage carcinoma of the uterus.
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Table 1. Number of Patients in Terms of Depth of Cervical Invasion and to the
Use of MR Imaging at 1. 0T and 1.5T.

MRI
Invasion Total
1.0T 1.5T
>5 mm 7 (20.6%) 12 (12.8%) 19 (14.8%)
3mm<but =5m 1 (2.9%) 4 (43%) 5 (3.9%)
=3mn 2 (5.9%) 12 (12.8%) 14 (10.9%)
Omm 24 (70.6%) 66 (70.2%) 90 (70.3%)
Total 34 (100%) 94 (100%) 128  (100%)
Mean Age 45.5+10.6 45.1+£13.2 45.3+12.6
(Range) (22-170) (23-178) (22-178)
1.00 il
-‘ Omm
0.75+ T sy
0.50
CIFindings
0.254 by Gynecologist
Findings
by Radiologist
0.00
Fig. 1-1. Comparison of the Accuracy of T2 Weighted Image Findings by a

Gynecologist and a Radiologist.
Note. 0 mm . Detection of non-invasive vs. invasive cervical carcinoma.
3 mm : Detection of non-invasive and invasive = 3 mm vs. invasive
> 3 mm cervical carcinoma.
5 mm . Detection of non-invasive and invasive = 5 mm vs. invasive
> 5 mm cervical carcinoma.
Error Bars indicate 95% confidence intervals.
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Fig. 1-2. Comparison of the Accuracy of Dynamic Contrast Enhanced T1
Weighted Image Findings by a Gynecologist and a Radiologist.
Note. () mm . Detection of non-invasive vs. invasive cervical carcinoma.
3 mm : Detection of non-invasive and invasive = 3 mm vs. invasive
> 3 mm cervical carcinoma.
5 mm : Detection of non-invasive and invasive = 5 mm vs. invasive
> 5 mm cervical carcinoma.
Error Bars indicate 95% confidence intervals.
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Fig. 2. Correlation of Depth of Invasion between Actual Measurement by

Histological Examination and Estimated Measurement from T2 Weighted
Image.
The open circles indicate the data points obtained by 1.5T MRI and the
closed circles indicate the data points obtained by 1.0T MRI. The numbers
indicated by arrows are the numbers of cases diagnosed as non-invasive by
both MRI and histological examination.
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Fig. 3. Correlation of Depth of Invasion between Actual Measurement by

Histological Examination and Estimated Measurement from Dynamic
Contrast Enhanced T1 Weighted Image.
The open triangles indicate the data points obtained by 1.5T MRI and the
closed triangles indicate the data points obtained by 1.0T MRI. The
numbers indicated by arrows are the numbers of cases diagnosed as non-
invasive by both MRI and histological examination.
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Fig. 4-2. Comparison of the
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Accuracy of Dynamic

Image Findings between 1.0T and 1.5T MRI

Contrast Enhanced T1 Weighted Image Findings

between 1.0T and 1.5T MRI.

Note. 0 mm : Detection of non-invasive vs. invasive
cervical carcinoma

Note. ) mm : Detection of non-invasive vs. invasive
cervical carcinoma.
3mm . Detection of non-invasive and invasive
= 3mm vs. invasive > 3 mm cervical
carcinoma.
5mm . Detection of non-invasive and invasive

= 5mm vs. invasive > 5 mm cervical
carcinoma.
Error Bars indicate 95% confidence intervals.

3mm :

5mm :

Detection of non-invasive and invasive
= 3mm vs. invasive > 3 mm cervical
carcinoma.
Detection of non-invasive and invasive
=< 5mm vs. invasive > 5 mm cervical
carcinoma

Error Bars indicate 95% confidence intervals

Table 2-1. Number of Patients in Terms of Histological Examination and T2 Weighted Image Findings.
Actual Depth of Findings of T2 Weighted Image Grnas
Invasion >5mm 3mm< but =5mm =3mm Omm
>bmm 15 1 2 1 19
3mm< but =5mm 0 1 0 5
=3mm 1 6 14
Omm 1 6 15 68 90
Total 17 9 23 79 128

Table 2-2. Number of Patients in Terms of Histological Examination and Dynamic Contrast Enhanced T1 Weighted Image

Findings.
Actual Depth of Findings of Dynamic Contrast Enhanced T1 Weighted Image Total
Invasion >5mm 3mm< but =5mm =3mm Omm
>5mm 13 1 0 1 15
3mm< but =5mm 0 0 3 3

=3mm 1 2 9 12

Omm 1 0 6 76 83

Total 14 2 8 89 113
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Table 3-1. Sensitivity, Specificity, Positive and Negative Predictive Values, and Accuracy of T2 Weighted and T1-Dynamic
MRI Findings in Detection of Non-invasive vs. Invasive Cervical Carcinoma
MR image Sensitivity Specificity PPV NPV Accuracy
T2WI 0.711 0.756 0.551 0.861 0.742
(0.541-0.846) (0.644-0.846) (0.402-0.693) (0.764-0.928) (0.657-0.816)
Dynamic MRI 0.567 0.916 0.708 0.854 0.823
(0.375-0.745) (0.834-0.965) (0.489-0.874) (0.763-0.920) (0.740-0.888)

Table 3-2. Sensitivity, Specificity, Positive and Negative Predictive Values, and Accuracy of T2 Weighted and T1-Dynamic
MRI Findings in Detection of Non-invasive plus Micro—invasive < 3 mm vs. Invasive > 3 mm Cervical Carcinoma

MR image Sensitivity Specificity PPV NPV Accuracy

T2WI 0.708 0.914 0.654 0.931 0.875
(0.489-0.874) (0.842-0.960) (0.443-0.828) (0.864-0.972) (0.805-0.927)

Dynamic MRI 0.778 0.979 0.875 0.959 0.947
(0.523-0.936) (0.926-0.997) (0.617-0.985) (0.898-0.989) (0.888-0.980)

Table 3-3. Sensitivity, Specificity, Positive and Negative Predictive Values, and Accuracy of T2 Weighted and T1-Dynamic
MRI Findings in Detection of Non-invasive plus Micro—invasive =< 5 mm vs. Invasive > 5 mm Cervical Carcinoma

MR image Sensitivity Specificity PPV NPV Accuracy

T2WI 0.790 0.982 0.882 0.964 0.953
(0.544-0.940) (0.935-0.998) (0.636-0.985) (0.910-0.990) (0.901-0.987)

Dynamic MRI 0.867 0.990 0.929 0.980 0.977
(0.596-0.983) (0.944-1.000) (0.661-1.000) (0.929-1.000) (0.933-0.995)

Note for Tables 3-1, 3-2, 3-3. ! T2WI = T2 weighted imaging. Dynamic MRI =

Dynamic contrast enhanced MR imaging.

PPV = Positive predictive value. NPV = Negative predictive value. Numbers in parenthesis indicate 95% confidence intervals.
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Table 4. Number of Patients in Terms of Invasive > 5 mm
Cervical Carcinoma by MRI Findings.

MRI Findings Number of Patients
T2WI Dynamic MRI Invasive >5mm / Total
(+) (+) 11/11
(+) =) 0/1
(=) (+) 2/3
(=) =) 2/98

Note. T2WI = T2 weighted image. Dynamic MRI =
Dynamic contrast enhanced T1 weighted image.

(+) = Positive findings in detection of invasive > 5 mm
cervical carcinoma

(=) = Negative findings in detection of invasive > 5 mm
cervical carcinoma
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