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Malignant Ovarian Tumor Invasion to the Uterus and to the Bladder:
Assessment with Magnetic Resonance Imaging

Yukari Wakabayashi, Mana Kuroda, Meri Yachida, Hiromichi Matsuda, Shingo Inoue,
Jiro Ishida, Kimihiko Abe and Saburou Amino
Deparment of Radiology, Tokyo Medical College Hospital
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Twenty-nine patients with ovarian malignant tumor were studied by measns of magnetic
resonance (MR) imaging. The findings were compared wih surgical findings concerning tumor
invasion to the bladder and to the uterus.

The bladder invasion was evaluated with MRI and classified as follows: @ Huge amount of fat,
colon or small intestine between the tumor and the bladder. @ Thin fat layer between the bladder and
the turor, @ No fat layer, and the bladder was smoothly compressed by the tumor, @ No fat layer with
local deformity of the bladder caued by the tumor existed, or tumor protruded into the bladder. In
gmw@Aoﬂkm%waumwdeWmmmnmmMLmmwamgmm®mmdﬂmMmms
showed bladder invasion and the others showed no invasion.

Criteria used in MRI analysis of uterine invasion was as follows: @ Fat layer between the uterus
and the tumor, @ Fat layer between the tumor and the bladder, and the uterine contour was indistinct,
® No fat layer and deformity of the uterus was apparent. In group ®, many cases showed uterine
invasion, but 4 cases out of 12 cases did not. In the group @, 3 out of 11 cases showed uterine invasion.
The diagnostic ability of uterine invasion was not as accurate as in cases of the bladder invasion.

The MRI sagittal plane can directly show the relationship between the uterus, the bladder and
tumor, so that diagnosis of tumor invasion by MRI is superior to CT. However MRI could not
differentiate between adhesion and invasion.
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Table 1 Summary of staging classification

Stage [: growth limited to the ovaries

IA : growth limited to one ovary ; no ascites
IB : growth limited to both ovaries
IC : tumor either stage [A or IB,

but with ascites present or positive per-
itoneal washing

Stage II: growth involving one or both ovaries with
pelvic extension

IIA : extension and/or metastasis to the uterus
and/or tubes

: extension to other pelvic tissues including

the peritoneum

tumor either stage [IA or IIB,

but with ascites present or positive per-

itoneal washing

Stage III: growth involving one or both ovaries with
intraperitoneal metastasis outside the pel-
vis and/or positive retroperitonear nodes.
tumor limited to the true pelvis with
histologically-proven malignant exension
to small bowel or omentum.

Stage IV : growth involving one or both ovaries with
distant metastasis.
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Table 2 Surgical findings and pathological diagnosis of the cases

Surgical findings

%?ge Pathological diagnosis and stage Pattern of Pattern of Others
. bladder _uterine
invasion invasion
1. Serous cystadenocarcinoma Ic (=) (=)
2, Serous cystadenocarcinoma III G - Rectum, retro peritoneal nodes
3. Serous cystadenocarcinoma III A A Diffuse dissemination
4. Serous cystadenocarcinoma III B B Diffuse dissemination
5. Serous cystadenocarcinoma III (=) (=) Diffuse dissemination
6. Mucinous cystadenocarcinoma la (—> s
7. Mucinous cystadenocarcinoma Ia (=) =)
8. Mucinous cystadenocarcinoma Ic (=) (=)
9. Mucinous cystadenocarcinoma I¢ (=) (=)
10, Mucinous cystadenocarcinoma Ic (= (=}
11, Mucinous cystadenocarcinoma Ilc (= C
12, Mucinous cystadenocarcinoma II1 C (=) Diffuse dissemination
13.  Clear cell carcinoma Ia (- (=)
14,  Clear cell carcinoma Ic (= (=)
15, Clear cell carcinoma Ic =) =)
16, Endometrioid carcinoma III (=) o} Positive retroperitoneal nodes
17. Endometrioid carcinoma III =) (—2 Diffuse dissemination
18. Embryonal carcinoa III A A Diffuse dissemination
19,  Squamous cell carcinoma Ia (=) =)
20,  Undifferentiated adenocarcinoma Ic (=) =2
21, Undifferentiated adenocarcinoma Ilb C &
22, Undifferentiated adenocarcinoma I11 (=) (=) Diffuse dissemination
23, Undifferentiated adenocarcinoma III (—) c Diffuse dissemination
24, Undifferentiated adenocarcinoma III B B Diffuse dissemination
25.  Undifferentiated adenocarcinoma 111 A " Diffuse dissemination
26, Undifferentiated adenocarcinoma III (& C Diffuse dissemination
27, Undifferentiated adenocarcinoma IV A A Lung metastasis
28,  Undifferentiated adenocarcinoma IV A $x Pleural effusion (pesitive cytology
29,  Undifferentiated adenocarcinoma IV B B Liver metastasis
A [ Involvement of the whole pelvis by tumor
B © The invasive area seemed to be huge inplantation
C : Direct invasion of primary tumor, but not so severe as A

(=) ! No evidence of tumor invasion

- Uterus was removed by previous surgery for myoma

Table 3 Correlation of bladder invasion of tumor by MR types and surgical findings

MR type

Surgical findings

No relationship Fat layer can be
between tumor  seen between tumor

No evidence of fat layer

Mild compression

Invasion Invasion
+

Local deformity (=

and bladder and bladder of bladder of bladder
6 6 0
3 3 0
14 7 7
6 1 5
SER 2108250 (3)
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Table 4 Correlation of uterine invasion of tumor by MR types and surgical

findings

MR type

Surgical findings

Fat layer can be

Fat layer (=)

seen Betwesn Invasion im&asi}cm
= 4 . - — +
uterus and tumor  SmOoth uterine - Deformity of =
2 2 0
11 3
12 4 8

DIUEFID 5 B TERICRB OB - 1o TESNTT
~RTEEREBE I L CREWT S OFE L IESIT
Bot:. BHEOEN T TEFD > B 6 EFTIX
fEE O FE M o BRI L T,

F 7B S 2B D BT A 5% - 7o 6 HID 5
5 Flic i ENERELRS -7z, ELRBERERED
Hot 5105 B 1 FE T2 Sh5AE S I TR EE
DEBBED FAYAD. Ll MRIKKTE
Mo BFEN BRI hib b Fiic T

Fig. 1 Case 7. Mucinous cystadenocarcinoma,
stage Ia. (SE, TR 1,500msec, TE 80msec)
The huge multicystic tumor compresses the blad-
der (arrow). There is no fat layer between the
tumor and the bladder. The posterior wall of the
bladder is patially obliterated. (Arrowhead)
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Fig. 2 Case 18. Embryonal carcinoma, stage III
(SE, TR 1,500msec, TE 80msec)
No fat laver can be seen between the bladder and
the tumor. Although there was no evidence of
deformity of the bladder, the tumor was invaded
the posterior wall of the bladder. The bladder
was inflated with air through a balloon catheter.
(arrow)
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Fig. 3 Case 4. Serous cystadenocarcinoma, Stage
III (SE TR 1,500msec, TE 80msec)
The tumor was mainly composed of solid compo-
nent. Local deformity of the bladder (arrow) can
be seen. Fundus of the uterus shows deformity
(black arrow). Desseminated lesion on the uterus
(arrow head) in the ascites can be seen. This is
the only case showed dessemination on MRI.
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Fig. 4 Case 14. Clear cell carcinoma, stage Ic.
(SE, TR 1,500msec, TE 80msec)
The tumor showed mainly a hemorrhagic cyst
with small protruding masses. The tumor com-
press the uterus (arrow) directly but no deform-
ity of the uters is seen.
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Case 17. Endometrioid carcinoma, Stage
III. (SE, TR 1,500msec, TE 80msec)

The greater part of the tumor was solid. Direct
invasion of the tumor to the uterus was strongly
suspected by MRI, because the fundus of the
uterus was obliterated by the tumor. (arrow) At
surgery, adhesion was found but no invasion.
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Fig. 5 (GE#I17) i endometrioid carcinoma III
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Fig. 6 Case 27. Undifferentiated adenocarcinoma,
stage IV (with liver metastasis) (SE, TR 2,000
msec, TE 80msec)

The uterus is surrounded by the tumor and con-
tour of its posetrior area (arrow heads) is un-
clear. Direct invasion of the tumor to the fundus
to the cervix of the uterus was proved surgically.
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