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The Significance of Gd-DTPA-enhanced MR Imaging
in Endometrial Carcinomas

Fumiko Matsumoto, Nobuhisa Mabuchi and Hiroyasu Yoshioka
Department of Radiology, Kinki University School of Medicine
(Director: Prof. Osamu Ishida)

Research Code No. : 520.9

Key Words : MR imaging, Endomeirial carcinoma,
Contrast enhancement

To evaluate the feasibility of Gd-DTPA-enhanced magnetic resonance (MR) imaging combined
with dynamic study in the diganosis of endometerial carcinomas, we performed MR studies on five
healthy volunteers, 17 patients with histologically proved endometrial carcinomas and three patients

with atypical hyperplasia of the endometrium.

While adenocarcinomas of endometrium were less enhanced than myometrium after Gd-DTPA,
clear cell adenocarcinomas became enhanced and isointense to myometrium. The lesions of atypical
endometrial hyperplasia were more enhanced than myometrium. Dynamic study using Gd-DTPA
offered no further yielding information in those lesions.

The results suggest that Gd-DTPA-enhanced MR imaging is an important method in the diagnosis
of endometrial carcinomas and differentiation among an adenocarcinoma of the endometrium, a clear
cell adenocarcinoma and atypical endometrial hyperplasia.
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Fig. 1 MR images in a non-pregnant woman in late proliferative phase of the

menstrual cycle.

(a) T2-weighted image (TR=2,000msec, TE=90msec, 10/c, matrix : 256192,
Nex=2) . Endometrium (E) shows high signal intensity Junctional zone (arrow
head) and myometrium (arrow) are clearly defined respectively. (b) T1-
weighted image (TR=>500msec, TE=230msec, 10/¢c, matrix : 256 %192, Nex=4).
(c) T1l-weighted image (TR=500msec, TE=30msec, 10/c, matrix : 256 %192,
Nex=4). obtained 15 minutes after the bolus injection of Gd-DTPA.,

b
i(b}l

Fig. 2 MR images in a non-pregnant woman in late secretory phase of the

menstrual cycle.

(a) T2-weighted image (TR=2,000msec, TE=90msec, 10/c, matrix : 256 X192,
Nw&_x =2). Endometrium (E) is thicker as compared with late proliferative phase.
(b) T1-weighted image (TR=500msec, TE=30msec, 10/c, matrix : 256 X192,
Nex=4). (c) Tl-weighted image (TR=500msec, TE=230msec, 10/¢, matrix :
256192, Nex=4). obtained 15 minutes after the bolus injection of Gd-DTPA.
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Fig. 4 Changes of signal intensity in each portion
of uterun and muscle on non-pregnant women (5
cases) in late secretory phase

Fig. 3 Changes of signal intensity in each portion
of uterus and muscle on non-pregnant women (5
cases) in late proliferative phase.

A B

Fig. 5A, 5B Dynamic Gd-DTPA-enhanced MR images in a non-pregnant
Woman (5A : proliferative phase, 5B : secretory phase). Time was calculated
after administration of Gd-DTPA. Uterine each part was clearly identified after
7 minutes. Especially junctional zone (arrow head) was clearly identified after
administration of Gd- DTPA, though it was obscure before that. Both en-
doretrium () and myometrium (arrow) were enhanced slightly in both phases.
(a) immediately after, (b) 30sec after, (c) 3 minutes after, (d) 7 minutes after
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Fig. 6A, 6B The time course of signal intensity of
four portions (endometrium or fumor, junctional

zone, myometrium,fatty tissue,
dynamic Gd-DTPA-enhanced MR
non-pregnant women (6A: late
phase, 6B : late secretory phase).

muscle) in
imaging in the
proliferative

Fig. 7 MR imaging of stage la adenocarcinoma of endometrium in a 74-years
old woman.
(a) T2-weighted image (TR=2,000msec, TE=90msec, 10/c, matrix : 256192,

Nex=2). (b) Tl-weighted image (TR=>500msec, TE=230msec,
256192, Nex=4). (c) T1-weighted image (TR=>500msec, TE=30msec,

10/¢, matrix :
10/c,

matrix : 256 X192, Nex=4). obtained 15 minutes after the bolus injection of
Gd-DTPA. In this case, there was loss of definition of junctional zone(arrow
head) on the T2 weighted image, but there was no invasion to cervix (a). The
margin and inner structure of tumor (T) were to be seenclearly in Gd-DTPA-

enhanced MR imaging (c).
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Fig. 8 Changes of signal intensity in each portion
of uterus and muscle in the patients of adenocar-

cinoma of endometrium (20 cases).

Fig. 9 Gd-enhanced dynamic MR images of stage
Ia adenocarcinoma of endometrium in a 74-year-
old woman (same patient of Fig. 7). The margin
of tumor (arrow) was to be seen sharply in the
course of time.So the myometrium arrow head)
was made thin and irregular. This image 7 min-
utes after (d) confirms the existence of deep inva-
sion to myometrium.

(a) immediately after, (b) 30sec after, (c) 3 min-
utes after, (d) 7 minutes after
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Fig. 10 The time course of signal intensity for
four portions (tumor, myometrium, fatty tissue,
muscle) in dynamic Gd-DTPA-enhanced MR
imaging in the patient of adenocarcinoma of
endometrium. Tumor was enhanced poorly as
compared with myometrium.
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Fig. 11 MR images of clear cell adenocarcinoma in a 53 year-old woman.
(a) T2-weighted image (TR=2,000msec, TE=90msec, 10/¢c, matrix: 256 %192,
Nex=2). (b) T1l-weighted image (TR=>500msec, TE=230msec, 10/c, matrix : 256 X
192, Nex=4), (c) Tl-weighted image (TR=500msec, TE=30 rsec, 10/c, matrix :
256 %192, Nex=4). obtained 15 minutes after the bolus injection of Gd-DTPA. MR
images showed isointensity of myometrium and tumor (T)(a). They could not be
disinguished each other and the margin and inner structure of tumor were not to
be seen clearly in Gd-DTPA-enhanced MR imaging (c). Arrow head showed
myoma nodule. Arrows showed fluid retentions,

w R

(1) EBIEFRMER

1B R Lot [ — FE B 35 1) % BEFE HABE H 4s X
U iiiio MR % Fig. 1, Fig. 2 icnT,
T2 I\ T, FEAR SRR
TEIEZHLESHEDM D, THELHE
R EIcR i CTESMELHE L TWw 5,
junctional zone I3 FEARE S X OFE O E 5
Eo¥EMoFECPOLRBIRE 25, 5HDFY
& LA X Ot hE h o5 HI#E T
DIiEBHEDOE(LY Fig. 3, Fig. 4 &R, &¥
MTRTFERIEES, TEHBIPFERS,
junctional zone IMEE it X h, EMBILL
FICE BRI I Licdd, $IER s L OVo- i
TEThLhOESHEEIZLALELb LI -
#2. ¥ 7=, dynamic MRI # Fig. 5, Fig. 6 IcR3.

Clear cell adenocarcinoma

A%
MeantS.0.

21004 —-g— Tumor

E . ——a— Junctional zone
F ——p— Mytmatrium

i %1 ——g— Fally lissue

E /% —-0— Muscle

S 50 VZ
i
[ 5.1{post|-5.1(ore)
5 / '.-.:___,.I A% = ST X 100
o —

g . ;,_.--'" -——'éi { 5. : signal intensity }
]
i

e T T
pre enhancement post enhancement

Fig. 12 Changes of signal intensity in each portion
of uterus and muscle in the patients of clear cell
adenocarcinoma (2 cases).
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Fig. 13 Gd-enhanced dynamic MR images of clear cell adenocarcinoma in a
53-year-old woman (same patient of Fig. 11). The tumor (T) was enhanced in
high signal intensity as the same degree of myometrium (arrow). Therefore the
margin of the tumor was unclear. Arrow head shows myoma nodule (b).

(a) immediately after, (b) 30sec after, (c) 3 minutes after, (d) 7 minutes after
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Fig. 14 The time course of signal intensity for five
portions (tumor, junctional zone, myometrium,
fatty tissue, muscle) in dynamic Gd-DTPA-
enhanced MR imaging in the patient of clear cell
adenocarcinomma. Turnor was well enhanced in
high signal intensity.
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Fig. 15 MR images of atypical hyperplasia of the endometriumn in a 51-year-old

womarn.

(a) T2-weighted image (TR=2,000msec, TE=:90msec, 10/c, matrix : 256 X192,
Nex=2). (b) T1l-weighted image (TR=500msec, TE=230msec, 10/c, matrix :
256 %192, Nex=4). (c) T1-weighted image (TR=500msec, TE=30msec, 10/c,
matrix : 256192, Nex=4). obtained 15 minutes after the bolus injection of
Gd-DTPA. In this case, normal endometrium was not existed and the cavity
was filled with atypical endometrium. The lesion (arrow) was thick in homoge-
neous and in high signal intensity (c).
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Fig. 16 Changes of signal intensity in each portion
of uterus and muscle in the patients of atypical
hyperplasia of the endometrium (2 cases).
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Fig. 17 Gd-enhanced dynamic MR images of
atypical hyperplasia of the endometrium in 51-
year-old woman (same patient of Fig. 15). The
tumor (arrow) was enhanced in high signal inten-
sity as the same degree of endometrium.

(a) immediately after, (b) 30sec after, (c) 3 min-
utes after, (d) 7 minutes after
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Fig. 18 The time course of signal intensity of five
portions (tumor, junctional zone, myometriurn,
fatty tissue, muscle) in dynamic Gd-DTPA-
enhanced MR imaging in the patient of atypical
hyperplasia of the endometrium. Tumor was well
enhanced in high signal intensity.
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