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Table 1 Patients

Age
Mean 53.3
Range 27~86
Menopausal State
Premenopausal 12 (349%)
Postmenopausal 24(66%)
Histology
Adenocarcinoma 35
Adenosquamous carcinoma
Grade
Gl 13
G2 16
G3 7
Myometrial Invavion
(=) 5
<1/2 17
1/2< 14
Clinical Staging (FIGO1988)
IA 5
1B 13
IC 6
IIB 1
1A 9
Ic 1
IVB 1
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invasion)

Fig.1. Imaging plane of dynamic MR images (27-year-old woman with no myometrial

(a) Sagittal T,-weighted image and slice selection
(b) - (f) Dynamic MR Images (40-47s after bolus injection)

The junctional zone is clearly demonstrated with high signal intensity surrounding the

endometrium (arrows).
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Dynamic MRI iZ & % F & K& B2 O FFH

Fig.2. Superficially invasive tumor in 42-year-old woman.

(a) Sagittal T,-weighted image

(b) Contrast-enhanced T,-weighted image
)

(c

Dynamic MR image (before bolus injection)

(d) Dynamic MR image (27s after bolus injection)

(e) Dynamic MR image (3min after bolus injection)

In the T,-weighted image, the junctional zone of the anterior uterine corpus is segmentally
interrupted (arrow). In the contrast-encanced T,-weighted image, the margin of the lesion is
irregular (arrow). In the early phase of dynamic MRI, the junctional zone (arrow) surround-
ing the tumor shows high signal intensity. Peripherry of the junctional zone is preserved which

indicates superficial myometrial invasion (arrowhead).
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Fig.3. Deeply invasive tumor in 46-year-old woman.

(a) Sagittal T,-weighted image
(b) Contrast-enhanced T,-weighted image

(¢) Dynamic MR image (before bolus injection)

(d) Dynamic MR image (27s after bolus injection)

(e) Dynamic MR image (3 min after bolus injection)

In the T,-weighted image and contrast-enhanced T,-weighted image, normal endometrium is
not observed and the uterine corpus is enlarged. The anterior uterine corpus is mostly
occupied by the tumor lesion and prominent thinning of the myometrium caused by deep
myometrial invasion is observed (arrows). The junctional zone is segmentally interrupted in
the early phase of dynamic MRI indicating existence of deep myometrial invasion (arrow).
Differentiation of the tumor from residual myometrium is easy in the late phase image.
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Dynamic MRI
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Table 2. Diagnostic Criteria of Myometrial Invasion

Ma : absence of myometrial invasion
when junctional zone is visible :
no interruption of junctional zone
when junctional zone is not visible :
smooth margin of the lesion and
no thinning of myometrium
Ms : superficial myometrial invasion (£1/2)
when junctional zoen is visible :
segmental interruption of junctional zone
(junctional zone is peripherally preserved)
when junctional zone is not visible :
irregular margin of the lesion and
a/b=1/2, a=5mm
Md : deep myometrial invasion (1/2<)
when junctional zone is visible :
interruption of junctional zone
when junctional zone is not visible :
irregular margin of the lesion and
a/b<1/2 or a<5mm

junctional zone

myometrium

Ma

Md

a : minimum width of intact myometrium

b : maximum width of intact myometrium
a/b : min./max. ratio of intact myometrium
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Fig.4. Dynamic curve of enhancement ratio
(mean+SD).

The ER value reached a maximum peak in case of
the junctional zone in approximately 75 seconds,
followed by endometrial carcinoma in approximate-
ly 100 seconds. In case of the myometrium, the peak
level was attained 2 minutes later. Although the
maximum values in case of the myometrium and the
junctional zone were about the same, the peak of the
ER in case of endometrial cancer was approximate-
ly 609% of the myometrium, indicating a distinctively
lower value.

Time after administration of Gd-DTPA

Fig.5. Dynamic curve of contrast to noise ratio
(mean+SD).

The CNR between endometrial cancer and the
myometrium was larger 2 minutes after contrast en-
hancement compared with immediately after contrast
enhancement. Changes were not observed until approx-
imately 5 minutes later. However, the CNR between
endometrial cancer and the junctional zone was lar-
gest 50 seconds after contrast enhancement. The value
slowly decreased thereafter. Furthermore, the CNR
between the junctional zone and the myometrium was
largest approximately 30 seconds after contrast enhan-
cement the CNR value rapidly decreased thereafter.
Meanwhile, in the late phase, the myometrium was
represented in slightly higher signal intensity than the
junctional zone.

Table 3. Evaluation of Myometrial Invasion by T,-weighted Image, Dynamic MRI, and Contrast-

enhanced T,-weighted image

T,WI Dynamic MRI CE-T,WI
Pathological findings Ma Ms Md Ma Ms Md Ma Ms Md
No myometrial invasion (n=5) 3 2 3 2 3 2
Myometrial invasion<1/2 (n=17) 2 12 3 17 2 13 2
1/2 <Myometrial invasion (n=14) 2 12 2 12 1 13
Under diagnostic rate 11% 6% 8%
Ovei diagnostic rate 14% 6% 11%
Correct diagnostic rate 75% 89% 81%

Ma : No myometrial invasion
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Ms : Superficial myometrial invasion
Md : Deep myometrial invasion
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Fig.6. Superficially invasive tumor in 62-year-old postmenopausal woman.

(a) Sagittal T,-weighted image

(b) Contrast-enhanced T,-weighted image

(c)~(e) Sagittal dynamic MR images (before, 43s, and 5 min after bolus injection)
(f)~(h) Axial dynamic MR images (before, 41s, and 5 min after bolus injection)

Although tumor in the uterine cavity shows moderate high signal intensity in the sagittal
T,-weighted image, differentiation of the tumor lesion from the myometrium is difficult on
T,-weighted image. In the contrast-enhanced T,-weighted image, though endometrial car-
cinoma shows low signal intensity, the margin of the tumor is obscured due to motion
artifacts. In the early phase of dynamic MRI, the junctional zone (arrows) surrounding the
tumor shows high signal intensity indicating superficial myometrial invasion.
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Evaluation of Endometrial Carcinoma by Multislice
Dynamic MR Imaging with Turbo FLASH

Mari ASAKAWA

Department of Radiation Medicine,
Okayama University, School of Medicine
2-5-1 Shikata-cho, Okayama-city, Okayama 700

The purpose of this study is to investigate the usefulness of multislice dyanmic MR imaging
with Turbo FLASH in assessing myometrial invasion by endometrial carcionma. Dymamic MR
imaging was performed with bolus injection of Gd-DTPA and with 1.5-T Siemens Magnetom
imager using Turbo FLASH. Thirty-six endometrial carcinomas were evaluated with pathologic
correlation. Junctional zone showed more rapid contrast enhancement effects than myometrium
even after menopause.

Contrast to noise ratio between junctional zone and endometrial carcinoma was the highest
about fifty seconds after bolus injection. Only at that time could the degree of invasion to
junctional zone in post-menopausal women whose junctional zones could not be seen on
T,-weighted images or contrast-enhanced T,-weighted images be evaluated correctly.

The accuracy in assessing myometrial invasion with T,-weighted images, postcontrast T,-
weighted images, and dynamic MR imaging was 75%, 81% and 899 respectively. Though there
isn’'t statistical significance, muliislice dynamic imaging with Turbo FLASH technique is
considered to be a useful imaging method for the pre-operative assessment of myometrial
invasion by endometrial carcinoma.
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