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Fig. 1. Overall and progression-free survival time in patients with primarily
advanced cancers.

Toxicity

There were no treatment-related deaths. The most common
toxicity was hematologic (Table 3), with 59%, 86% and 11% of
patients experiencing grade 3 or 4 leukopenia, neutropenia and
thrombocytopenia, respectively. Three patients (8%) required
granulocyte colony-stimulating factor (G-CSF) support. One
patient (3%) had a platelet transfusion, and four (11%) had
blood transfusions during the chemotherapeutic portion of the
regimen. Non-hematologic toxic reactions consisted of grade 3
nausea and emesis in 2 patients (5%), peripheral neuropathy in 3
patients (8%), diarrhea in 1 patient (3%), general fatigue in 1
patient (3%) and dyspnea in 1 patient (3%). Alopecia was
observed in all patients. A single patient encountered severe
hypersensitivity reactions: this patient and one patient who
suffered grade 3 peripheral neuropathy required to discard
continuation of the chemotherapy.

Discussion

Both paclitaxel and carboplatin have been reported to have
activity against endometrial carcinoma {4—6]. The purpose of
this study was to evaluate the activity and toxicity of the
combination of paclitaxel and carboplatin in women with pri-
marily advanced or recurrent endometrial cancers. There are
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Fig. 2. Overall and progression-free survival time in patients with recurrent
cancers.

Table 3
Hematologic toxicity

Toxicity % of patients affected

Grade 0 Grade ! Grade2 Grade3 Grade 4
Leukopenia 0 14 27 51 8
Neutropenia 0 3 11 27 5%
Anemid 0 19 57 16 8
Thrombocytopenia 48 41 0 11 0

several studies which demonstrated activity of paclitaxel plus
carboplatin in the treatment of endometrial cancer (Table 4) [7—
11]: for example, Hoskins et al. reported the response rate being
61% in 46 patients with either advanced or recurrent disease
treated by this chemotherapy regimen alone or with irradiation.

In this study, we observed objective responses in 61% of
patients, including complete responses in 6% of them. Our data
about overall response rate were in line with other reports. One
of the reasons for relatively lower rate of CR in our study was
that 14 of 18 patients with measurable lesions were recurrent
and that 10 of them had received prior chemotherapy.
Considering these backgrounds of the patients, this combina-
tion chemotherapy with paclitaxel and carboplatin is highly
effective against endometrial cancer. This study also supports
the results of two other reports of secondary chemotherapy
with paclitaxel and/or platinum in patients with endometrial
carcinoma [15,16].

Toxicity with this regimen was tolerable, the most common
one being hematologic side-effects. The fact that only limited
number of patients required G-CSF support and/or blood
transfusion supports the feasibility of this regimen in control
of endometrial cancer. Only one patient who required dis-
continuation of this regimen due to grade 3 peripheral
neuropathy was recurrent and had been treated with 9 cycles
of cyclophosphamide, doxorubicin and cisplatin (CAP regimen)
and 2 cycles of cyclophosphamide and cisplatin (CP regimen),
prior to the entry into this study. Accumulation of neurotoxicity
due to prior treatment with 11 cycles of chemotherapy using
cisplatin might have a role in the occurrence of serious
neuropathy. In addition, severe hypersensitivity reactions
(HSRs) were observed in one patient though standard anti-
allergic pretreatments had been given her. The incidence of
severe HSRs to paclitaxel has been reported. Sendo et al.
reported that in 105 patients with ovarian cancer during the
chemotherapy of paclitaxel and carboplatin, the frequency of

Table 4
Chemotherapy results for primary advanced or recurrent endometrial carcinoma
No. of Response (%)
patients CR PR Total
Price [7] 8 0 63 63
Hoskins {8 46 15 46 61
Nakamura [9] 11 45 27 73
Akram [10] 18 ) 35 28 63
Michener [11] 17 41 41 82

? Included irradiation.
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HSRs that led to cessation or discontinuation of the chemother-
apy was 13.3% [17]. It has been reported that pemirolast is
potentially useful for prophylaxis of paclitaxel-induced HSRs
[18]. Revision of the current protocol for premedication is
requisite.

Our current study included a case that the combination of
paclitaxel and carboplatin was administered as neo-adjuvant
chemotherapy. Her uterine body and cervix were enlarged and
left hydronephrosis due to left ovarian metastasis was observed.
In addition, there was a metastasis of the liver so that her clinical
stage was IVB. After 4 cycles of paclitaxel and carboplatin, both
the primary and metastatic lesions showed a marked decrease in
size. She underwent complete surgery of total abdominal
hysterectomy, bilateral salpingo-oophorectomy, partial omen-
tectomy and partial resection of liver. Adjuvant chemotherapy
was performed and there is no evidence of disease so far.
Though there is no consensus regarding to the neo-adjuvant
chemotherapy as the treatment of endometrial carcinoma, the
existence of such a case and higher responses of this
combination chemotherapy suggest that neo-adjuvant che-
motherapy with paclitaxel plus carboplatin is effective to
advanced endometrial cancer.

The results of our study indicate that the combination of
paclitaxel and carboplatin, alone or with irradiation, is effective
against primarily advanced and recurrent endometrial cancer.
Long-term follow-up and additional prospective randomized
studies are necessary to be better able to predict the efficacy of
the chemotherapy with this regimen.
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Endometrial Scraping Cytology in Women with
Extragenital Malignancies

Masao Okadome, M.D., Toshiaki Saito, M.D., Naoki Tsukamoto, M.D.,
Kunihiro Nishi, C.T., Naoko Nishiyama, C.T., and Eiji Nagata, C.T.

Objective

To clarify the usefulness of endometrial scraping smears in
women with extragenital malignancies.

Study Design

A rotal of 4,335 endomerrial scr apmg smmears were obtained
during the S-year period e =
19951999 ar the National
Kyushu Cancer Center and
were vetrospectively analyzed
regarding extragenital malig-
nancies.

Results

There were 88 cases of extra-
genital malignancies. Extra-
genital malignant cells were detected in endometrial smears
in 13 cases. The cases consisted of 4 gastric cancers, 4 breast
cancers, 2 lung cancers, 1 rectal cancer, 1 gastrointestinal
stromal tumor of the small intestine and 1 case of adenocar-
cinoma of unknown origin. The patients’ average age was
52.5 years. The symptoms and signs included abnormal
vaginal bleeding, abdominal and lumbar pain, lower limb
edema, abdominal mass and neck lymph node swelling. Both
ascites and pevitoneal dissemination were found in 8§ cases.
Ten of the 13 cases were diagnosed as of extrauterine origin
based on the characteristic cancer cell appearance, the ab-

Endometrial scraping smears,
because of their simplicity and
accuracy, are useful for detecting
extragenital malignant cells that
enter the uterine cavity.

sence of cellular detritus among the poorly differentiated
adenocarcinomas and, above all, the mor ‘phologic difference
berween novmal endometrial cells and cancer cells.

Conclusion

Endometrial scraping smears ave useful for detecting extra-
s genital malignant cells that
enter the uterine cavity. (Acta

Cytol 2006;50:158-163)

Keywords: endometrial
cancer, scraping cytology,
endometrial smears.

here have been several
studies regarding ex-
trauterine malignant cells detected in cervical
smears,'? and about 50% of such cells have been re-
ported to come from cancers of the ovary and fallopi-
an tube.?>? However, few reports have been published
on endometrial smears concerning extrauterine ma-
lignant cells, especially extragenital ones.10-14 En-
dometrial aspiration cytology has been used in previ-
ous reports,19-1% and the positive rate of extrauterine
malignant cells is higher for endometrial aspiration
smears than for cervical smears.!?-13 One of the routes
by which extrauterine carcinoma cells move to the
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uterine cavity and cervix is via the fallopian tube.?:8
Therefore, endometrial smears might be more useful
than cervical smears in this regard.

There are no reports regarding endometrial scrap-
ing smears in cases of extragenital malignancies, and
we therefore elucidated this topic in this study. In
order to evaluate the usefulness of cytologic examina-
tion of the uterus in extragenital malignancies, we ret-
rospectively studied cases of extragenital malignancies
in which endometrial smears were examined. We
identified 13 positive endometrial smears, which in-

If malignant cells are seen on
endometrial scraping smears and
no cytologic similarities are
observed between normal
endometrial cells and cancer cells,
one should consider the possibility
that an extrauterine/extragenital

malignant tumor exists....

cluded rare cases of lung cancers and small intestinal
gastrointestinal stromal tumor (GIST). An evaluation
of the primary sites, cytologic and clinical features in
the endometrial smears was performed.

Materials and Methods

During the 5-year period from 1995 to 1999, 4,335
smears of the endometrium were obtained at the out-
patient clinic of the gynecology service and evaluated
in the cytology laboratory of the National Kyushu
Cancer Center. The endometrial smears were ob-
tained using the Endocyte device (Laboratoire CCD,
Paris, France). The Endocyte has 2 propellerlike tips
covered with elastic material. In addition, there is a
small ball-shaped end attached to one of the tips. The
Endocyte was inserted into the uterine cavity, and its
elastic cover was pulled off. The propellerlike tips
were then turned clockwise and/or counterclockwise
several times. The cells on the tips were then spread
onto glass slides after cutting the ball-shaped end. En-
dometrial slides were placed in 95% ethanol and then
were processed by Papanicolaou stain. A total of 13
patients whose endometrial cell samples contained
malignant tumor cells of extragenital origin were ana-
lyzed. The primary sites, extent and distribution of the
tumors and the presence of peritoneal fluid collection
were evaluated. Primary gynecologic origins were
ruled out based on clinical and histopathologic exam-
inations in all cases and thus were excluded from the

study. In 1 case, immunohistochemical staining with
polyclonal rabbit antihuman antibody against c-kit
(Dako Cytomation, Inc., Carpinteria, California,
U.S.A.) was carried out.

Results

Endometrial smears were obtained in 4,335 cases dur-
ing the study period, and there were 54 cases with un-
treated extragenital malignancies and 34 with recur-
rent extragenital malignancies. Two of them had no
diagnosis regarding the primary site of malignancy at
the time of consultation. These 88 cases were referred
for a gynecologic evaluation in our department. En-
dometrial smears were obtained from all of them. In
13 cases, malignant cells were detected in an endome-
trial smear: 0.30% of endometrial smears (13 of 4,335)
and 14.8% of extragenital malignancies (13 of 88). As
for the untreated cases, positive endometrial smears
were found in 3 of 54 cases (5.6%). In recurrent cases,
positive endometrial smears were found in 10 of 34
cases (29.4%).

The clinical characteristics are summarized in Ta-
ble I. The cases with a positive endometrial smear
consisted of 4 gastric cancers, 4 breast cancers, 2 lung
cancers, 1 rectal cancer, 1 GIST of the small intestine
and 1 case of adenocarcinoma of unknown origin. Ten
of the 13 cases had recurrent diseases. The average age
was 52.5 years.

The symptoms and signs included abnormal vaginal
bleeding in 5 cases, abdominal and lumbar pain in 1,
abdominal pain in 1, lower limb edema in 1, abdomi-
nal mass in 1 and neck lymph node swelling in 1.

Tablel Clinical Characteristics of the Patients

Characteristic No. of patients

Age (yr) (average)
Primary site

Stomach

Breast

Lung

Rectum

Small intestine (GIST)

Unknown
Symptom

Vaginal bleeding

+

52.5+84

- e NN

w

o]

Involved organ/process
Ascites
Peritoneal dissemination
Ovary and/or tube
Pleural effusion
Bone
Lung
Lymph nodes
None

N NN WL YW

Volume 50 Number2 March—April 2006 ACTA CYTOLOGICA 159

— 145 —



Okadome et al

Tablell Detection of Extragenital Malignant Cells or Tissue by
Histologic Examination in Cases of Positive Endometrial

Smears
Case Endometrial Hysterectomy
no. biopsy specimen
1 - None
2 - Cervix, myometrium
3 + Cervix, endometrium
4 ND ND
5 + ND
6 - Cervix, myometrium
7 ND ND
8 - None
9 - ND
10 - ND
1 + ND
12 - ND
13 + None
ND =not done.

Ascites and peritoneal dissemination were found in
9 cases each, and both were found in 8. There were 13
untreated or recurrent cases with ascites in 88 extra-
genital malignancy cases, and 9 (69.2%) of them
demonstrated positive endometrial smears. Adnexal
lesions were clinically found in 5 of 11 cases.

Uterine lesions, except for serosal dissemination,
were detected in 6 cases either pathologically or surgi-
cally (Table II). An endometrial biopsy was obtained
from 11 of the 13 cases with positive endometrial
smears, and 4 of the 11 revealed malignant tissue or
cells. In addition, 6 cases either underwent a hysterec-
tomy at the time of surgery for primary cancer or were
examined at autopsy. Three cases had a histologically
proven metastatic lesion in the uterus.

Table 11 shows the cytologic characteristics of the
endometrial smears of extragenital malignancies.

Tablelll Endometrial Cytology Diagnoses of Extragenital Malignancies

There were 5 cases with distinctive cytologic charac-
teristics of extrauterine malignant cells, while 4 cases
had signet-ring cell type gastric cancers (cases 1-4). In
the case of small intestinal GIST, mesenchymal ma-
lignant cells were found on the endometrial smears
(case 12).

Among the 13 positive endometrial smear cases, 10
cases of endometrial smears were obtained from post-
menopausal women (cases 1-3, 6-9, 11-13). In 9 of
these cases, the normal endometrial cells were atroph-
ic, and clear morphologic differences were easily rec-
ognized between cancer cells and normal endometrial
cells (cases 1-3, 6-9, 12, 13). There was no cytologic
similarity between them. Most of the malignant cell
groups were small and separately arranged among the
groups of normal endometrial cells.

There were 8 cases of poorly differentiated adeno-
carcinoma (cases 1-5, 7, 9, 13). Regarding the pres-
ence of tumor diathesis in these 8 patients, except for
erythrocytes, only necrotic cellular detritus was seen
in 2 of the 8 cases (cases 2, 5). Consequently, among
the 13 positive endometrial smear cases, 10 were diag-
nosed as possibly of extrauterine origin based on the
characteristic cancer cell appearance, morphologic
difference between normal endometrial cells and can-
cer cells, and absence of cellular detritus among the
poorly differentiated adenocarcinomas (cases 1-4,
6-9, 12, 13).

One of the lung cancer cases is shown in Figure 1
(Table II1, case 9), and a small intestinal GIST case is
shown in Figure 2 (Table III, case 12).

Discussion

The malignant tumor cells observed in cellular sam-
ples obtained from the cervical canal usually originate
in primary uterine neoplasms and less frequenty from
extrauterine cancers. About half the extrauterine can-

Diagnosis of

Normal atrophic

Case Age extrauterine endometrial Cellular Tumor

no. (yr) Primary site origin cells detritus differentiation

1 52 Stomach + + - Poor: signet-ring cell
2 59 Stomach + + + Poor: signet-ring cell
3 49 Stomach + + - Poor: signet-ring cell
4 46 Stomach + - Poor: signet-ring cell
5 38 Breast - - + Poor

6 57 Breast + + - Moderate

7 61 Breast + + - Poor

8 52 Breast + + - Moderate

9 53 Lung + + - Poor

10 36 “ Lung - - + Moderate

11 59 Rectum - - + Moderate

12 60 Small intestine + + - GIST

13 61 Unknown + + - Poor
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cers are carcinoma of the ovary and the fallopian
tube.? In rare cases, a Pap smear can serve as a diag-
nostic tool in the evaluation of extrauterine malignan-
cies.” McGill et al reported a case in which the cervi-
cal cytology findings led to a diagnosis of gastric
cancer.%

In patients with known extrauterine cancer, the
presence of malignant cells in uterine samples pro-
vides information regarding the extent of the neo-
plasm,® and Pap smears are therefore best utilized as
an adjunct to tumor staging and patient management.®

There have been few reports in the English-
language literature on extrauterine malignancies de-
tected by endometrial aspiration cytology, and most
such reports are related to ovarian cancer.!l-14
Takashina et al reported 19.3% of their cases to have
cervicovaginal smears positive for ovarian cancer cells,
while 41.9% of the endometrial aspiration smears they
analyzed were positive in 114 preoperative patients
with ovarian cancer.!? According to Jobo et al, the
positive rate of endometrial aspiration cytology was
100% in patients with endometrial invasion and
15.9% in cases without invasion among preoperative
patients with ovarian carcinoma.!3 These results sug-
gest that endometrial aspiration cytology is more ef-

Volume 50 Number2 March-April 2006 ACTA CYTOLOGICA

Figure1 (A and B) Poorly differentiated adenocarcinoma in lung
tissue specimens. (B) Many signet-ring-like tumor cells were also
observed. (C) The cancer cells did not overlap with normal
endometrial cells. The nuclear/cytoplasmic ratios of the cancer cells
were high. There were also cancer cells similar to the cells in Figure
1B. Histiocytes were also seen. There was no cytologic similarity
between atrophic normai endometrial cells and cancer cells. No
cellular detritus was seen except for erythrocytes (A and B,
hematoxylin-eosin, x400; C, Papanicolaou stain, x 200).

fective than cervical cytology for detecting ovarian
cancer cells. Endometrial aspiration cytology has also
been suggested to be more effective than endometrial
biopsies because endometrial smears can detect ovari-
an cancer cells without endometrial invasion, while
endometrial biopsies detect ovarian cancer tissues
only when endometrial invasion is found.

The fallopian tube is an important pathway through
which extrauterine malignant cells appear in cervical
cytology.>? In endometrial aspiration cytology, the
fallopian tube also seems to be an important pathway
through which ovarian cancer cells appear because en-
dometrial aspiration cytology can be positive without
endometrial invasion, and the positive rate increases
when ascites and/or peritoneal carcinomatosis are
found.12.13

Regarding extragenital malignancies, Miyagi et al
reported 16 cases of gastric cancer detected by en-
dometrial aspiration cytology. In 9 patients, adenocar-
cinoma cells were present in both the cervical and en-
dometrial aspiration cytology specimens. Twelve of
the 16 cases were investigated for uterine metastases,
and 5 cases had metastatic foci in the uterus. Primary
gastric cancer was diagnosed as a result of positive en-
dometrial aspiration smears in 3 patients.!?

161

— 147 —



Okadome et al

£

The above reports suggest that endometrial aspira-
tion cytology also detects extragenital malignancies
more frequently than cervical cytology and endome-
trial biopsies. In addition, in some cases, endometrial
aspiration cytology is thus suggested to accurately di-
agnose extragenital malignancies.

To our knowledge, this is the first English-language
report on extragenital malignant cells detected by en-
dometrial scraping smears in a fairly large number of
cases. In this study there was no case in which en-

162 ACTA CYTOLOGICA  Volume 50 Number 2
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Figure 2 (A) Oval to cuboidal malignant cells arranged in a
sheetlike pattern and mitoses appeared in the histologic specimen.
(B) There were many spindle-shaped malignant cells in another
section. (C) Immunohistochemically, some tumor cells were positive
for c-kit. (D) Malignant cells of various sizes overlapped, and the
nuclear/cytoplasmic ratios were high, revealing an
adenocarcinomalike appearance. There was also no cytologic
similarity between the normal endometrial cells and cancer cells.
No cellular detritus was seen. (E) Malignant cells with
spindle-shaped cytoplasm were noted. The nuclei were not only
round to oval but also spindle shaped. In addition, some of the
nuclei were projected from the cytoplasm or attached to the
cytoplasmic membrane (A and B, hematoxylin-eosin, X 400;

C, dextran polymer conjugate 2-step visualization, X 200; D and E,
Papanicolaou stain, x 200).

dometrial scraping smears led to a diagnosis of extra-
genital malignancy, but the smears were helpful in
avoiding unnecessary surgery in 1 case of gastric can-
cer with a small amount of ascites before treatment be-
cause peritoneal dissemination was indicated by a pos-
itive endometrial scraping smear.

Our findings regarding histologic examinations of
the uterus indicate that endometrial scraping smears
tend to detect extragenital malignancies more often
than do endometrial biopsies. It is difficult to detect
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extragenital malignant tissue or cells in endometrial
biopsy specimens when there are no endometrial le-
sions because the endometrium is scraped several
times. However, endometrial scraping smears wipe a
large part of the endometrial surface with propeller-
shaped tips, and it is therefore easier to detect ex-
trauterine malignant cells if they are in the uterine
cavity.

Tumor diathesis consists of exudate and/or transu-
date, erythrocytes, fibrin and necrotic cellular detri-
tus.3? Several investigators reported that a lack of
tumor diathesis on cervical smears was not a charac-
teristic finding in metastatic carcinoma.8? Regarding
poorly differentiated adenocarcinoma, however, Ng
et al stated that lack of tumor diathesis was an impor-
tant sign of extrauterine malignancies.> Tumor
diathesis of poorly differentiated adenocarcinoma was
evaluated in our study; among the factors only necrot-
ic cellular detritus, except for erythrocytes, was seen in
2 of 8 poorly differentiated adenocarcinoma cases. In
these 8 cases, 5 had no endometrial lesions, and
necrotic cellular detritus was seen in only 1 of the 5
cases. Consequently, when poorly differentiated ade-
nocarcinoma without necrotic cellular detritus is seen
on endometrial scraping smears, there is a possibility
that extrauterine/extragenital malignant tumors exist.

In 1 ovarian cancer case reported by Jobo et al, small
clusters of serous adenocarcinoma cells and normal
endometrial cells were coincidentally obtained and
demonstrated no structural relationship to each
other.!? In many of our cases, extragenital malignant
cells appeared between the normal endometrial cells,
and no cytologic similarity was seen. In addition, most
of the extragenital malignant cell groups were rela-
tively small and solitary. Especially in cases of post-
menopausal women, normal endometrial cells were
atrophic, and the difference between normal endome-
trial and cancer cells was clear.

Endometrial cells are rarely seen on cervical smears,
and almost no relationship between malignant cells
and normal endometrial cells could be observed.
However, when using endometrial scraping smears,
such a relationship could be clearly observed, making
endometrial scraping smears superior to cervical
smears in this regard.

We found that endometrial scraping smears, be-
cause of their simplicity and accuracy, are useful for
detecting extragenital malignant cells that enter the
uterine cavity. If malignant cells are seen on endome-
trial scraping smears and no cytologic similarities are
observed between normal endometrial cells and can-
cer cells, one should consider the possibility that an
extrauterine/extragenital malignant tumor exists, es-
pecially in specimens with poorly differentiated ade-
nocarcinoma cells not demonstrating cellular necrotic

detritus.
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Correlation between MRI and histopathologic
findings in stage I cervical carcinomas: influence

of stromal desmoplastic reaction

K. ITOH, T. SHIOZAWA, S. OHIRA, S. SHIOHARA & I. KONISHI
Department of Obstetrics and Gynecology, Shinshu University School of Medicine, Matsumoto, Japan

Abstract. Itoh K, Shiozawa T, Ohira S, Shiohara S, Konishi I. Correlation between MRI and histopathologic find-
ings in stage I cervical carcinomas: influence of stromal desmoplastic reaction. Int | Gynecol Cancer 2006,16:610-614.

Although the effectiveness of magnetic resonance imaging (MRI) in depicting cervical carcinoma has been re-
ported, whether MRI can detect early-stage or stage IB “occult’-type cervical carcinoma remained undetermined.
We examined the correlation between MRI and pathologic findings in 38 stage I (IB 28 cases, IA 10 cases) cervi-
cal carcinoma patients, with special reference to the influence of desmoplastic stromal reaction around the
tumor. The results demonstrated that the tumor was detected by MRI in none of stage IA patients but in 21
(75%) stage IB patients. The image was clearly demonstrated in 15 of 18 (83%) tumors of more than 2 cm in
diameter and in 6 of 10 (60%) tumors of 2 cm or less. The tumor image was evident in 21 of 22 (95%) tumors
with prominent (>200 p) stromal reaction but in none of 6 tumors with minimal (<200 i) stromal reaction.
These findings suggest that MRI is not useful for the detection of stage IA tumors. In stage IB tumors, how-

ever, the stromal reaction rather than the size of the tumor may influence the tumor’s image in MRL

KEYWORDS: cervical carcinoma, desmoplastic reaction, diagnosis, MRL

Detection of the tumor and a precise assessment of
stage in uterine cervical cancer is essential to determine
the treatment modalities. Although the detection and
diagnosis of cervical carcinoma with the use of cervical
cytology followed by cervical biopsy in combination
with other conventional examinations including biman-
ual examination, nephrography, and cystoscopy have
been established”, magnetic resonance imaging (MRI)
has been reported to have made the detection of the
tumor and the evaluation of the tumor’s character-
istics such as size and microenvironment more accu-
rate®™. Especially in cases with advanced-stage cervical
carcinomas like stage IT or higher®®, MRI has been re-
ported to be a potent tool to assess the tumor size and
extrauterine extension such as parametrial involvement.
Although diagnosis of early-stage cervical carcinoma
has been made using cone biopsy, its procedure is
technically sometimes difficult for older patients with
atrophic cervices, and MRI seems to be an alternative
approach for the detection of early-stage carcinoma

Address correspondence and reprint requests to: Tanri Shiozawa,
MD, Department of Obstetrics and Gynecology, Shinshu University
School of Medicine, 3-1-1 Asahi, Matsumoto 390-8621, Japan.
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in such cases. However, it remains undetermined
whether MRI is useful for the detection of early-stage
tumors such as stage IA. In addition, detection of
stage IB “occult’-type tumors, ie, those invading higher
portion of the cervix or deep in the stroma is often dif-
ficult even with MRI. Moreover, we have encountered
patients whose invasive cervical tumors were not
clearly detectable in MRI in clinical practice. With re-
gard to the factors which may impair the accuracy of
MRI in the detection of disease, a few reports pointed
out a possible adverse effect of stromal edema, which
may lead to a false-positive or false-negative result”®.
However, effects of stromal edema on the diagnosis
of early-stage cervical carcinoma are not fully under-
stood. This background prompted us to examine the
precision of MRI in the diagnosis of stage I uterine
cervical carcinoma, as well as the influence of the des-
moplastic stromal reaction which is histologically
characterized by an edematous change of the connec-
tive tissues in the stroma with/without inflammatory
infiltrations®, on the diagnosis of cervical carcinoma.
In this study, therefore, we retrospectively examined
the correlation between MRI and pathologic findings
especially with regard to the desmoplastic reaction in
patients with stage I cervical carcinoma and analyzed
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the accuracy and limitation of MRI in the detection of
early or occult cervical tumors.

Materials and methods

We examined the preoperative MRI scans and postop-
erative pathologic specimens of 38 patients with stage I
cervical carcinoma (IA1, 8 cases; IA2, 2 cases; IB1, 24
cases; and IB2, 4 cases), who underwent surgery (sim-
ple hysterectomy with pelvic lymph node dissection,
8 cases and radical hysterectomy with pelvic lymph
node dissection, 30 cases) at Shinshu University Hos-
pital. MRI was conducted within 4 weeks of the
surgery. The histologic type was squamous cell carci-
noma in 29 cases, squamous cell carcinorma with ade-
noid cystic carcinoma in 1, adenocarcinoma in 6,
adenosquamous carcinoma in 1, and small-cell carci-
noma in 1. The maximal diameter of the tumor was
measured in MRI figures and pathologic slides. In
addition, we examined the degree of desmoplastic
stromal reaction with or without lymphocytic infiltra-
tHion around the tumor, which was classified as either
prominent if the reaction reached beyond 200 p or
minimal if 200 p or less.

Results

Cervical carcinoma was identified as a high signal inten-
sity on T2-weighted images compared to the cervical
stromal tissues. The intensity was slightly weaker when
cancerous tissues contained fibrous tissues. The results
indicated that the MRI did not exhibit an image of the
tumor in any of the ten stage 1A patients, including two
stage IA2 carcinomas, although these two cases showed
an invasion of 4 and 5 mm in depth with a prominent
desmoplastic stromal reaction (Table 1; Fig. 1).

Table 1. Tumor detection by MRI—depth of invasion and
desmoplastic reaction of stage IA cervical carcinomas

Tumor
Case Age Depth of Desmoplastic  detection
no. (years) Stage invasion reaction by MRI
1 34 1Al <3mm  Minimal Negative
2 61 1A1 <3mm  Minimal Negative
3 31 1A1 <3mm  Minimal Negative
4 67 1A1 <3mm  Minimal Negative
5 50 1A1 <3mm  Minimal Negative
6 64 1A1 <3mm  Minimal Negative
7 28 IA1 <3mm  Minimal Negative
8 44 IA1 <3mm  Minimal Negative
9 63 IA2 4mm  Prominent Negative
10 43 1A2 5mm  Prominent Negative

611

In stage IB tumors, MRI demonstrated clearly the
tumor in 21 of 28 cases (75%) (Table 2; Fig. 2) but
failed to show the image in the remaining 7 cases
(25%) (Figs. 3, 4). The image was clearly demonstrated
in 15 of 18 (83%) tumors of more than 2 cmin diameter
and in 6 of 10 (60%) tumors of 2 cm or less. The tumor
image was evident in 21 of 22 (95%) tumors with a
prominent stromal reaction but none of the 6 tumors
with a minimal stromal reaction. There was no appar-
ent tendency in the sensitivity and accuracy of detec-
tion among histologic types.

Discussion

This study demonstrated that MRI is not useful for the
detection of stage IA cervical carcinoma including
stage IA2 tumors. It must be taken into account that
both of the IA2 cases were associated with prominent
stromal reactions. Togashi et al. reported difficulty
in detecting superficially invasive lesions using T2-
weighted MRI®. Fujiwara et al. also reported that nei-
ther T2-weighted images nor dynamic images can
detect invasive tumors of less than 5 mm"?. These re-
ports are consistent with our results. In contrast, Seki
et al. reported the usefulness of T2-weighted MRI in
detecting tumors invading the stroma to a depth of
3-5 mm"?P. In their study, although they could not
detect lesions with 1.0- to 3.0-mm stromal invasion,
the detection rate for 3.1- to 5.0-mm stromal invasion
was 23% with T2-weighted MRI, and interestingly,
92% with dynamic MR images. However, we could
not perform the dynamic study in this study.

In this study, the detection rate of stage IB tumors
with T2-weighted MRI was 75%. In the previous reports,
the detection rate of stage IB tumor with T2-weighted
images was 76-90% 12719, being similar to our result.
Interestingly, our data showed that the detection rate
for stage IB tumors more than 2 cm in diameter was
83% (15/18), whereas the rate for tumors with a prom-
inent desmoplastic reaction was 95% (21/22). In addi-
tion, of the seven tumors not detected by MRI in this
study, six lacked a desmoplastic reaction. More nota-
bly, all three tumors more than 2 cm in diameter that
were not detected by MRI were devoid of a desmo-
plastic reaction. These findings suggest that the pres-
ence or absence of a stromal reaction rather than the
size of the tumor influences the appearance of the
tumor in MRI even in cases of stage IB cervical carci-
nomas. Cervical carcinomas, in general, exhibit a high
signal intensity on T2-weighted images, whereas
fibrous cells have low signal intensity on both T1- and
T2-weighted images®™. In addition, tissue edema sur-
rounding the cancer tissue also shows high signal

© 2006 IGCS, International Journal of Gynecological Cancer 16, 610-614
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Table 2. Tumor diameter, stromal reaction, and MRI findings
in 28 cases of stage IB cervical carcinoma

Tumor Stromal MRI: MRI:

diameter reaction tumor (+) tumor (—) Total
2 cm or less Prominent 6 1 7

2 cm or less Minimal 0 3 3
>2 cm Prominent 15 0 15
>2 ¢m Minimal 0 3 3
Total 21 7 28

intensity on T2-weighted images. Sheu ef al. and Tsuda
et al. reported that the staging error of cervical carci-
noma by MRI can occur in cases associated with sur-
rounding tissue edema"’®. Hatano et al. also pointed
out the possibility of an overdiagnosis of recurrent
cervical cancer after radiation therapy, since the inflam-
mation and edema associated with acute radiation
change also show high signal intensity on T2-weighted

© 2006 1GCS, International Journal of Gynecological Cancer 16, 610-614

Figure 1. a) T2-weighted MRI of a stage 1A2
cervical carcinoma patient (case no. 10 in
Table 1). Tumor was not evident by MRI. b)
Photomicrograph of the patient at low magni-
fication. Tumor cells invaded the stroma to
a depth of approximately 5 mm (X50). ¢)
Higher magnification. Desmoplastic stromal
reaction is prominent (X150).

images"®. One important tissue component that con-
tributes to high signal intensity in T2-weighted images
is tissue fluid"”. Desmoplastic reaction, considered
marker of stromal invasion, is characterized by loose
connective tissues with abundant fluid in the intercellu-
lar space®®. Therefore, in the early stage of invasive cer-
vical cancer such as stage IB, the tumor may be detected
by identifying not only carcinoma cells but also the sur-
rounding desmoplastic reaction. In this context, cases
without a stromal reaction may tend to be overlooked
even if the tumor is more than 2 cm in diameter.

For the three stage IB tumors more than 2 ¢cm in
diameter which were not detected by MRI, it must be
taken into account that the tumor tissue itself did not
show high T2-signal intensity. It has been reported
that carcinoma cells which contain relatively ample
fibrous cells have less intense signal"®. In this study,
as indicated in the case in Figures 3, 4 where the
tumor was not detected by MRI, tumor cells form

T

T E

Figure 2. a) T2-weighted MRI of a stage IB1
cervical carcinoma patient. Tumor is clearly
detected by MRI with increased signal inten-
sity (arrows). b) Photomicrograph at low
magnification. Stromal invasion is noted
with an intact outer layer of the cervix (X40).
o) Higher magnification. Tumor cells are
accompanied by a prominent desmoplastic
reaction (X200).
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Figure 3. a) T2-weighted MRI of a
stage IB1 cervical carcinoma patient.
Arrows indicate Nabothian cysts,
and the tumor is not detected. b)
Photomicrograph of the case. Carci-
noma cell nests are invading deeply
into the stroma, and almost all the
cervical tissue is replaced by cancer
tissue. In this case, the desmoplastic
reaction is minimal or negative
(X100).

Figure 4. a) T2-weighted MRI of a stage IB1
patient. The tumor image is not evident. b)
Photomicrograph at low magnification (X40).
Squamous cell carcinoma is observed on the
surface of the cervix (arrow), and nests of ade-
noid cystic carcinoma have invaded the
stroma (asterisk). The desmoplastic reaction is
minimal or negative. ¢) A higher magnification
of the nest of the adenoid cystic carcinoma
(X250).

small cancer-cell nests, and these nests invaded a rela-
tively thick and dense stroma that lacked a desmo-
plastic reaction. This histologic pattern may be an
example of cervical carcinoma which can be under-
diagnosed by MRI.

In conclusion, this study demonstrated that MRI is
not useful for the detection of stage IA cervical carci-
noma including stage IA2 tumors. However, the pres-
ence or absence of a stromal reaction rather than the
size of the tumor may influence the appearance of the
tumor in MRI even in cases of stage IB cervical carci-
nomas. Further studies are needed to clarify the factor
that regulated the desmoplastic reaction as well as to
develop more sensitive techniques, including dynamic
imaging.
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Abstract

Background. The present study was conducted to determine the frequency and clinicopathological features of ovarian metastasis in a large
population of patients with stage Ib—IIb cervical cancer.

Methods. The study population consisted of 3471 patients with stage Ib to b cervical cancer who underwent radical hysterectomy, including
pelvic lymphadenectomy and bilateral salpingo-oophorectomy, at our six institutions between 1981 and 2000. To our knowledge, this study is the
largest review of patients with ovarian metastasis from cervical cancer. We reviewed the patients’ medical records to determine clinicopathological
features.

Results. Fifty-two patients (1.50%) had ovarian metastases: 6 in stage Ibl, 12 in stage b2, 5 in stage 1la, and 29 in stage 1b. The mean age of
patients with ovarian metastasis was 49.9 years (range: 2973 years). The incidence of ovarian metastasis in patients with cervical cancer was
0.22% for stage Ib, 0.75% for stage Ila, and 2.17% for stage IIb with squamous cell carcinoma, and 3.72%, 5.26%, and 9.85%, respectively, in
adenocarcinoma. Ovarian metastasis occurred more frequently among patients with adenocarcinoma than among those with squamous cell
carcinoma (5.31% vs. 0.79%). Outcome for patients with ovarian metastasis was very poor and not related to FIGO stage and histological type.
The presence of ovarian metastasis did not correlate with lymph node involvement or parametrial invasion.

Conclusion. Study results indicate that ovaries can be preserved in patients with stage Ib—1la squamous cell carcinoma but removed in all

patients with adenocarcinoma.
© 2005 Elsevier Inc. All rights reserved.

Keywords: Uterine cervical cancer; Ovarian metastasis; Radical hysterectomy; Squamous cell carcinoma; Adenocarcinoma

Introduction

Although concurrent chemoradiotherapy results in a good
outcome for patients with cervical cancer [1,2], exposure to
radiation can lead to early ovarian failure [3]. In the literature,
radiation doses of less than 3 Gy to the ovary led to ovarian
failure in 11% of women, more than 3 Gy in 60% of women,
and over 5 Gy were sufficient to sterilize the ovary [4]. On the
other hand, surgical treatment that preserves the ovaries
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benefits premenopausal women with cervical cancer. Ovarian
transposition is reportedly useful to avoid damage to ovaries
from radiation exposure [5].

Radical hysterectomy is generally considered a therapeutic
option for patients with stage Ib to Ila cervical cancer [6],
whereas, in Japan, most patients with stage Ib to IIb are treated
with radical hysterectomy. Many authors have proposed risk
factors for ovarian metastasis in cervical cancer to facilitate the
decision to preserve the ovaries during radical hysterectomy
[7-12]. However, the number of studies and size of patients
population have been too small to substantiate the frequency
and clinicopathologic features of ovarian metastasis. We,
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