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Sequential MR images of uterus after Gd-DTPA injection
— Studies of normal volunteers and uterine endometrial malignant tumors —

Susumu Okada", Tomoyasu Kato”, Keiko Yamada, Seishi Sawano"
Takashi Yamashita”, Yasuo Hirai®, Katsuhiko Hasumi?
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To investigate the sequential changes in signal intensity (SI) of normal and abnormal uteri, T1
WIs were taken repeatedly after the injection of Gd-DTPA. Six volunteers and 19 patients with
known uterine body malignancy (18 carcinomas, one carcinosarcoma) were examined.

The results in volunteers were as follows. In the secretory phase, SI of the endometrium was
stronger in the late images than in the early ones, whereas in the proliferative phase, SI was
stronger in the early images. SI of the myometrium decreased rapidly and there were no
differences in SI between menstrual phases.

In 17 of 18 endometrial carcinomas, the tumors showed hypointensity relative to the
myometrium, and the contrast between the tumor and the myometrium was better in the early
images. In the rernaining two cases, the tumor showed hyperintensity and the contrast was hetter
in the late images.

After the injection of Gd-DTPA, the endometrium appeared differently according to the
menstrual cycle in normal volunteers, and the appearance of uterine structures and endometrial
malignant tumors changed sequentially.

These findings must be kept in mind when evaluating uterine diseases by Gd-DTPA enhanced
MRI.
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Fig.1 Changes in enhancement ratio (ER) of the en-

dometrium in normal volunteer.

(A) secretory phase, (B) proliferative phase.

In the secretory phase, ERs are higher in second and
third point than in the first point. In the proliferative
phase, however, ERs decrease sequentially.
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Fig.2 A volunteer case. (A)—(C) secretory phase. (D)—
(F) proliferative phase.
(), (D) first image after Gd-DTPA, (B), (E) third image,
(€90 minutes after injection, ()40 minutes after injec-
tion. (G)changes in enhancement ratio (ER), solid
lines: secretory phase, dotted lines: proliferative
phase, (@, O) : endometrium, (M, []) : myometrium,
(&, A):junctional zone.
In the secretory phase, the endometrium is isointense
to the myometrium in the first image, and the signal
intensity of the endometrium on the third image is
stronger than that on the first image. Endometrial
hyperintensity persists after 90 minutes. In the
proliferative phase, the endometrium showes hyper-
intensity in each of the images.
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Fig.3 Another volunteer case. (A)—(C): secretory
phase. (D—(F): proliferative phase. (A), (D) first image
after Gd-DTPA injection, (B, (E) second image, ((C), (F))
third image. (G)changes in enhancement ratio (ER),
solid lines: secretory phase, dotted lines: proliferative
phase, (@, O): endometrium, (M, [J); myometrium,
(&, ) junctional zone.

In the secretory phase, central hypointense area is
noted on the first image.

This area becomes hyperintense on the third image.
In the proliferative phase, the endometrium is uni-

formly hyperintense.
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Fig.4 Changes in contrast to noise ratio (CNR) in
endometrial malignant tumors, first point in the abs-
cissa: early phase after Gd-DTPA injection, second
point: late phase, third peint: after second injection.
CNR is positive when the tumor is hypointense rela-
tive to the myometrium, and negative when the tumor
is hyperintense.
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Fig.5 Endometrial carcinoma. (A) T2WI, (B) early image after Gd-DTPA injection, (C) late image, (I) after second
injection of Gd-DTPA.
On T2WI, only endometrial thickening is noted. A small hypointense tumor (arrow) is clearly seen on the early
image, but is not depicted on the late image. The intact endometrium is depicted as a hyperintense area
(arrowhead). After second injection, this tumor became isointense to the myometrium and the contrast is

diminished compared to the first image.
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Fig.6 Endometrial carcinoma. () T2WI, (B) early image after Gd-DTPA injection, (C) late image.
Myometrial invasion is better depicted on the early image than on the late image.

) B

Fig.7 Endometrial carcinoma.
W T2ZWI, (B)early image after
injection of Gd-DTPA (C)late
image, (D) after second injection
of Gd-DTPA.

The tumor is slightly hyper-
intense to the myometrium. Con-
trast between the tumor and the
myometrium is better on the late

image than on the other images.
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Fig.8 Carcinosarcoma. (A) T2
WI, B) TIWI, (C)early image
after Gd-DTPA injection, (D)
late image.

The tumor is hyperintense to
the myometrium. Signal
intensity of the tumaor in the
late image is stronger than
that in the early image, and
the contrast is better on the

late image.
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