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Table 1. Comparisons of Tumor Visualization, Delineation of Tumor Margin and Depth of Stromal Invasion of the Uter-

ine Cervical Cancers on Each Sequence (n=31)

. T2WI vs. T2WI vs. Dynamic MRI vs.
Towp ~ Dynamic  late Gd- poo.ic MRI O Late GA-TIWI  Late Gd-TIWI
MEL TIWI p value* p value* p value*

Tumor detection 29(94%) 26(84%) 28(90%) ) 0.05 »0.05 » 0.05
Clear margin 13(42%) 21(68%) 22(71%) 0.039 0.022 Y 0.05
Depth of stromal invasion

Overestimation 8(26%) 3(10%) 3(10%) % 0.05 Y 0.05 0.05

Underestimation 3(10%) 5(16 %) 3(10%) »0.05 »0.05 Y0.05

TIWI: Tl-weighted images,
* McNemar test

T2WI: T2-weighted images,

Gd : Gadolinium-enhanced
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Table 2. Tumor Enhancement Patterns of the Cervical Cancers on Post-contrast MR Imaging (n = 31)

Dynamic MRI

Late Gd-T1WI

Strong enhancement
Slight enhancement

Little enhancement 13(42%)

4(13%) (early * 2, delay-r)

14 (45 %) (early 9, delay 5)

Little enhancement

Late enhancement

Little enhancement

Late slight enhancement

Little enhancement 1

N — O 00NN

Late slight enhancement

TIWI: Tl-weighted images, Gd : Gadolinium-enhanced
early * : maximum enhancement on immediate post-contrast or one-minute-delay images of dynamic study
delay* : maximum enhancement on two- or three-minute-delay images of dynamic study

Fig. 1. A superficial uterine cervical cancer (F1IGO stage 1B1)
in the posterior lip of the uterine cervix which was
well-depicted on contrast-enhanced MR imaging.

A. A poorly defined area of intermediate signal intensity
(arrows) is seen in the posterior lip of the cervix on sagittal
T2-weighted image.

B. Late phase (2 minute) image of dynamic study demon-
strates a well-demarcated hypointense tumor (arrows) with
surrounding enhancing rim (arrowheads).

C. The contrast between hypointense mass (arrows) and sur-
rounding stroma is accentuated on sagittal late contrast-
enhanced Tl-weighted image.

D. Histological examination (X 1, Hematoxyln-eosin stain)
shows an invasive tumor (Tm) measuring 7 mm in depth
and 20 mm in width.
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Fig. 2. Uterine cervical tumor (FIGO stage IB1) which was overestimated on
T2-weighted MR imaging in assessing the depth of stromal invasion.

A. Sagittal T2-weighted image shows an intermediate to high signal intensity
mass (arrows) in the posterior lip. Nearly full thickness stromal invasion is
assessed according to this image.

B, C. Late phase (2 minute) image of dynamic study (B) and late contrast-

AN enhanced Tl-weighted image (). A well-dem-arcated mass (arrows) is seen
5 ? in the posterior lip of the cervix.
) T D. Histologic examination (X 1, H-E stain) demonstrates a tumor (Tm) meas-
_ i " ) : uring 10 mm in depth. Note the surrounding rim with inflammatory reaction
£ Vol (arrowheads).
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Fig. 3. A large endocervical cancer (FIGO stage IIA) with strong enhance-
ment on contrast enhanced MR imaging.

A. On sagittal T2-weighted image, the endocervical tumor (arrows)
demonstrates intermediate signal intensity. The tumor margin is not clearly

seen.

B. Early phase (1 minute) dynamic study shows strong enhancement of the
mass and clear tumor margin (arrows).
C. On sagittal contrast enhanced T1-weighted image, the tumor is seen as a

Tm

study (arrows).

hypointense mass with poor tumor margin compared with that on dynamic

D. Histological examination (X 1, H-E stain) shows a tumor (Tm) with nearly
full thickness stromal invasion.
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Carcinoma of the Cervix : Usefulness of Dynamic and Contrast-Enhanced
Tl-weighted MR Imaging in Assessing the Depth of Stromal Invasion'

Dongil Choi, M.D., Bohyun Kim, M.D., Eung-yeup Kim, M.D., Sung Ki Cho, M.D.,
Jae Woong Hwang, M.D., Moon Hae Choi, M.D., Sang Hee Choi, M.D.,
Seung Hoon Kim, M.D., Chang Soo Park, M.D.?, Sang-Yong Song, M.D.’

IDepartment of Radiology, Samsung Medical Center, College of Medicine, Sungkyunkwan University
ZDepartment of Gynecology, Samsung Medical Center, College of Medicine, Sungkyunkwan University
3Department of Pathology, Samsung Medical Center, College of Medicine, Sungkyunkwan University

Purpose:The purpose of this study was to evaluate the usefulness of contrast enhancement in
assessing the depth of stromal invasion in patients with uterine cervical tumors by comparing dy-
namic and late contrast-enhanced T1-weighted MR imaging with T2-weighted MR imaging.

Materials and Methods:Of 58 surgically proven uterine cervical cancer patients, 31 in whom
tumors were detected on MRI were included in this study. Using a 1.5 T magnet, T2-weighted
imaging contrast-enhanced dynamic and Tl-weighted MR imaging were performed. In each MR
imaging sequence, tumor visualization, margin delineation, enhancement pattern and depth of
stromal invasion were evaluated on sagittal images and were correlated with pathological findings
of resected uterus, focusing on the depth of stromal invasion.

Results: Surgical FIGO stages were IB1 in 20 patients, IB2 in three, IIA in six, and IIB in two. A
tumor was detected in 29 (94%) patients on T2-weighted images, in 26 (84%) on dynamic contrast
enhanced images, and in 28 (90%) on contrast enhanced Tl-weighted images. The tumor
demonstrated a clear margin in 22 (71%) patients on late contrast-enhanced T1-weighted images, in
21 (68%) on dynamic images, and in 13 (42%) on T2-weighted images. Correlated with pathologic
findings, the depth of stromal invasion was overestimated on T2-weighted images in eight (26 %)
patients, and on dynamic and late contrast-enhanced T1-weighted images in three (10%) and three
(10%), respectively.

Conclusion: Tumor margins are clearer and the extent of tumors may be more accurately
evaluated on dynamic MR and late contrast-enhanced T1-weighted imaging. These sequences thus
seem to be useful and superior to T2-weighted imaging for assessing the depth of stromal invasion
in patients with cervical carcinoma.

Index words: Uterine neoplasms, MR
Magnetic resonance (MR), contrast enhancement

Address reprint requests to: Bohyun Kim, M.D., Dept. of Radiology, Samsung Medical Center, College of Medicine,
Sungkyunkwan University # 50 Ilwon-dong, Kangnam-ku Seoul 135-710, Korea
Tel. 82-2-3410-2510 Fax. 82-2-3410-2559
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contact: Beate v. Waldthausen, Deutsche Roentgenges.e.V.,
Postgach 1336, D-61283 Bad Homburg, Germany.
(tel:49-6172-488585 ; fax : 49-6172-488587)

B Annul Meeting Society for Pediatric Radiology
(199914 58 14—-17¢)
venue: Hyatt Regency Hotel, Vancouver, Canada.
contact: Ms. Jennifer Boylan, Ex. Secr. SPR, 2021 Spring
Road, Ste 600, Oak Brook, IL 60521, USA.
(tel: 1-630-5712197 ; fax : 1-630-5717837)

M 1st International Congress on Heart Disease - New
Trends in Research, Diagnosis and Treatment
(19994 58 16 -19¢)

venue: Omni Shoreham Hotel, Washington, D.C., USA.
contact: Asher Kimchi, M.D., Chairman, P.O. Box 17659,
Beverly Hills, CA 90209, USA.
(tel: 1-310-6578777 ; fax : 1-310-2758922)

B The Conf. on Muskular & Skeletal Radiology and
Physics of Medical Imaging (19994 52 19 —20¢!)
venue: Res. Inst. of Med. Radiology, Kharkiv, Ukraine.
contact: Dr. V.T. Djomin, Lomonosova str. 33/43, Kiev,
Ukraine 252022.
(tel:380-44-2637610; fax : 380-44-2660108)

[l 7th Scientific Meeting and Exh. Int. Soc. for
Magn. Resonance in Medicine (1999 58 22—-289!)
venue: Pennsylvania Conv. Center, Philadilphia, PA, USA.
contact: ISMRM Central Office, 2118 Milvia Street, Suite 201,
Berkeley, CA 94704, USA.
(tel 1 1-510-5411899 ; fax : 1-510-8412340)

B 37th Annual Meeting of the American Society of
Neuroradiology (19994 52 22 —282)
venue: San Diego Convention Ctr., San Diego, CA, USA.
contact: Mr. Tim Moses, 2210 Midwest Road, Suite 207, Oak
Brook, IL 60523, USA. (tel: 1-630-5740220;
fax:1-630-5740661 ; E-mail : asnrgant @interaccess.com)

l 36th Annual Congress European Society of
Paediatric Radiology (19994 58 23—28%!)
venue: Holiday Inn Hotel, Jerusalem, Israel.
contact: Dr. Jakob Bar Ziv, Hadassah Medical Org., Kiruat
Hadassah, POV12000J, 1191120 Jerusalem, Israel.
(tel :972-2-6776901-2 ; fax : 972-2-437531)

B 10th Annual Meeting of the European Society of Gas-
trointestinal and Abdominal Radiology (19994 6&!)
venue: Tingen, Germany.
contact: Prf. C. Claussen,(fax :49-7071-295845)
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