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Uterine corpus involvement as well as histologic type is 
an independent predictor of ovarian metastasis 

in uterine cervical cancer
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Objective: This study aimed to investigate the independent risk factors for ovarian metastasis in cervical cancer.
Methods: Among 1,040 consecutive patients who underwent operation for cervical cancer at our institution from 
January 1998 to July 2007, a total of 625 patients had both ovaries removed during primary operation were 
retrospectively selected by medical records. In order to determine clinicopathological risk factors for ovarian 
metastasis, we analyzed patients' demographics, FIGO stage, and other pathologic findings. The Chi-square or Fisher's 
extract tests were used to compare any association of clinicopathologic variables with ovarian metastasis. For 
multivariate analysis, the log regression models were used to determine independent predictors for ovarian 
metastasis.
Results: Overall, ovarian metastasis was detected in fourteen (2.2%) patients: two of 473 patients with squamous cell 
carcinoma (0.4%) and twelve of 151 patients with non-squamous cell carcinoma (7.9%), respectively (p＜0.0001). 
Univariate analysis represents age (≤45 vs. ＞45 years: p=0.347), histologic types (squamous vs. non-squamous, p
＜0.0001), FIGO stages (IA1-IIA ≤4 cm vs. IB2-IIB ＞4 cm, p=0.054), stromal invasion (≤1/2 vs. ＞1/2, p=0.788), 
lymph node metastasis (positive vs. negative, p=0.007), parametrium (involved vs. uninvolved, p=0.145), upper 
vagina (involved vs. uninvolved, p=0.003), uterine corpus (involved vs. uninvolved, p＜0.0001), and margin status 
(involved vs. uninvolved, p=0.017). By multivariate analysis, uterine corpus involvement was the only independent 
risk factor for ovarian metastasis (p=0.008), in addition to histologic types (p＜0.0001).
Conclusion: Based on our study, uterine involvement of cervical cancer is an independent predictor for ovarian 
metastasis, except histologic types. Ovarian preservation in cervical cancer may be safely performed only when no 
involvement of uterine corpus is present.
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INTRODUCTION

  Due to cervicovaginal screening for cervical cancer and it pre-
cursors, the incidence of cervical cancer, especially squamous 
cell carcinoma, has been greatly reduced during the past 50 
years.1,2 However, the relative and absolute incidence of ad-
enocarcinoma of the cervix has increased during the past 3 dec-
ades, especially among young women in their 20s and 30s.1,3

  Ovarian metastasis rarely occurs in cervical cancer and has 
not been included in the clinical staging system. The issue of 

ovarian preservation becomes relevant for young patients and 
their quality of care. Since McCall et al.4 reported that the risk 
of ovarian involvement is low in early squamous cell 
carcinoma of the uterine cervix, ovarian preservation at the 
time of radical hysterectomy is well established in young 
patients undergoing surgery for early stage of cervical cancer. 
In addition, the Gynecologic Oncology Group showed only 2 
patients among 121 patients with stage IB adenocarcinoma 
that showed ovarian metastasis and also extra-ovarian 
disease.5 Recently, a Cooperative Task Force Study in Japan 
demonstrated that age, FIGO stages, histology, and unaffected 
peripheral stromal thickness were independent risk factors 
for ovarian metastasis.6 Except for histologic type, other 
pathologic risk factors or predictors for ovarian metastasis 
have not been established in uterine cervical cancer at present.
  Therefore, we retrospectively investigated 625 consecutive 
patients with cervical cancer including 14 cases with ovarian 
metastasis confirmed after operation to identify the inde-
pendent risk factors associated with ovarian metastasis.
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Fig. 1. Overview of study population. SCC: squamous cell carcinoma.

METHODS AND MATERIALS

  Among the 1,040 consecutive patients diagnosed with cervical 
cancer at our institute from January 1998 to July 2007, a total 
of 881 patients who underwent primary operation for cervical 
cancer were retrospectively searched and included in our 
study, excluding 159 subjects who received chemotherapy 
before operation. As shown in Fig. 1, a total of 625 (70.9%) 
patients received radical hysterectomy and pelvic lymph node 
dissection, including bilateral salpingo-oophorectomy with or 
without appendectomy. The remaining 256 (29.1%) patients 
received the same operation, but with preservation of one or 
both ovaries. In order to determine clinicopathological risk 
factors for ovarian metastasis in cervical cancer, we reviewed 
the medical records including patients' clinical data, demo-
graphic data and histopathologic records, which consists of 
FIGO stages, grades, histologic types (squamous vs. non- 
squamous), depth of stromal invasion, lymph node metastasis, 
uterine corpus involvement, parametrial invasion, vaginal 
involvement, resection margin status and follow-up status. 
Follow-up data, including date and site of recurrence, were 
collected for all patients till terminally hopeless or expired state.
  Histopathologic slides were separately reviewed by two 
different expert pathologists of our institution with a great 
deal of experience in gynecological malignancies to confirm 
the diagnosis.
  All patients were followed up every 3 months for the first two 
years, every 4 months for the third year, and every 6 months 
up to 5 years, and once or twice a year thereafter. Time to 
recurrence was defined as the time between the first day of 

treatment and either the day of evidence of recurrent disease 
or the starting day of second-line treatment.
  The Chi-square or the Fisher's extract tests were used to 
compare any association of prognostic factors with ovarian 
metastasis. For multivariate analysis, the log regression 
models were used to detect independent prognostic factors 
for ovarian metastasis. All analyses were performed using 
SPSS 12 software (SPSS Inc., Chicago, USA) and p values less 
than 0.05 were considered significant.

RESULTS

  This study focused on the independent predictors for ovarian 
metastasis in cervical cancer at the time of operation. Eligible 
patients are a total of 625 consecutive subjects (median age of 
52.2, range 22.2-82.2) who underwent primary operation for 
uterine cervical cancer as shown in Fig. 1. Ovarian metastasis 
was overall detected in 2.2% (14/625), which were 0.4% 
(2/473) of patients with squamous cell carcinoma and 7.9% 
(12/151) of those with non-squamous cell carcinoma (p
＜0.0001). Histopathology of non-squamous cell carcinoma 
showing ovarian metastasis consisted of adenocarcinoma 
malignun (n=8), adenosquamous cell carcinoma (n=1), 
small cell carcinoma (n=1) and neuroendocrine type histology 
(n=2). Non-squamous cell carcinoma of the cervix also had 
significantly higher recurrences (p=0.018) and an increasing 
tendency to involve the uterus corpus than did squamous cell 
carcinoma, even though statistically insignificant (p=0.094). 
However, the other baseline characteristics, such as patients' 
age and other histologic findings were well-balanced between 
the squamous cell carcinoma group and non-squamous cell 
carcinoma group (data not shown).
  Univariate analysis for ovarian metastasis represents age (≤45 
vs. ＞45 years: p=0.347), histologic types (squamous vs. 
non-squamous, p＜ .0001), FIGO stage (IA1-IIA ≤4 cm vs. 
IB2-IIB ＞4 cm: p=0.054), depth of stromal invasion (≤1/2 vs. 
＞1/2 p=0.788), lymph node metastasis (positive vs. negative, 
p=0.007), parametrium (involved vs. uninvolved, p=0.145), 
upper vagina (involved vs. uninvolved, p=0.003), uterine cor-
pus (involved vs. uninvolved, p＜0.0001) and status of re-
section margin (involved vs. uninvolved, p=0.007) (Table 1).
  By multivariate analysis, the independent factors for ovarian 
metastasis were uterine involvement (p=0.008) as well as his-
tologic types of non-squamous cell carcinoma (p＜0.0001) in-
cluding adenoma malignum and neuroendocrine tumor (Table 2). 

DISCUSSION

  Ovarian metastasis is a rare event in cervical cancer as shown 
in the results of our study (2.2%), which is similar to other 
reports.5-8 Therefore, ovarian preservation may be safely 
performed, especially in young patients who benefits from 
ovaries preservation.
  There have been several reports to evaluate the independent 
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Table 2. Multivariate analysis for ovarian metastasis in uterine cervical cancer

Variables Comparison OR (95% CI) p

Margin status
Upper vagina 
Lymph node
Uterine invasion
Histology

Involved vs. uninvolved
Involved vs. uninvolved
Involved vs. uninvolved
Absent vs. present
Squamous vs. non-squamous

1.244 (0.205-7.548)
  2.148 (0.394-11.713)
2.027 (0.504-8.151)

  6.860 (1.646-28.588)
19.117 (3.907-93.552)

0.812
0.377
0.319
0.008
＜0.0001

Table 1. Univariate analysis for ovarian metastasis in uterine cer-
vical cancer

No ovarian 
metastasis
(n=611)

n (%)

Ovarian 
metastasis

(n=14)
n (%)

p*

Age
  ≤45
  ＞45
Histology
  Squamous
  Non-squamous
Stage
  IA-IIA ≤4 cm
  IB2-IIB ＞4 cm
Depth of stromal invasion
  ＜1/2
  ≥1/2
Margin status
  Uninvolved
  Involved
Parametrium
  Uninvolved
  Involved
Lymph node†
  Uninvolved
  Involved
Uterus
  Uninvolved
  Involved
Upper vagina
  Uninvolved
  Involved
Recurrence

151 (96.8)
460 (98.1)

471 (99.6)
140 (92.1)

481 (98.4)
130 (95.6)

304 (98.1)
307 (97.5)

567 (98.3)
  44 (91.7)

518 (98.1)
  93 (95.9)

487 (98.8)
118 (94.4)

543 (98.9)
  68 (89.5)

544 (98.4)
  67 (93.1)
35 (5.7)

  5 (3.2)
  9 (1.9)

  2 (0.4)
12 (7.9)

  8 (1.6)
  6 (4.4)

  6 (1.9)
  8 (2.5)

10 (1.7)
  4 (8.3)

10 (1.9)
  4 (4.1)

  6 (1.2)
  7 (5.6)

  6 (1.1)
    8 (10.5)

  9 (1.6)
  5 (6.9)

    5 (35.7)

0.347

＜0.0001

0.054

0.788

0.017

0.145

0.007

＜0.0001

0.003
0.006

*p value by linear-by-linear association, †Excluding patients not 
performed pelvic lymph node dissection

clinicopathological risk factors for ovarian metastasis in 
uterine cervical cancer,9-11 however, it has been known to be 
difficult to diagnose metastatic lesions of ovary. The retros-
pective study of the Gynecologic Oncologic Group demon-
strated that the ovarian metastasis of patients with adenocar-
cinoma (1.7%) was more frequent, but not significantly 
different, when compared to those with squamous cell 
carcinoma (0.5%), and all six patients with ovarian metastasis 
had represented other evidence of extracervical disease.5 

  However, Nakanishi et al.12 reported that ovarian metastases 
were significantly more common in adenocarcinoma com-
pared with squamous cell carcinoma in a series of 14 patients 
(1.3%) with squamous cell carcinoma and 15 (6.3%) with ad-
enocarcinoma among a total of 1,304 patients with FIGO 
stage IA-IIB cervical cancer. According to a Cooperative Task 
Force study, in addition to histology, FIGO stage and age, un-
affected peripheral stromal thickness (＜3 mm), were in-
dependent risk factors for ovarian metastases in 1,965 
patients.6

  Based on the present data of our study, uterine involvement 
of cervical carcinoma is an independent risk factor for ovarian 
metastasis, except for tumor histologic type. Five of fourteen 
patients with ovarian metastasis showed intraoperative find-
ings of omental or pelvic peritoneal tumor involvement, and 
were mainly non-squamous cell carcinoma patients. In con-
trast, none of those with no ovarian metastasis reveal evi-
dence of disease of the omentum or pelvic cavity (data not 
shown).
  One possible explanation is that with uterine involvement, 
cervical adenocarcinoma appears to be a similar act to endo-
metrial cancer, often characterized as the extracervical or pelvic 
spread including the ovary and peritoneum. Among the non- 
squamous cell carcinoma group of our study population, seven 
out of 23 patients with uterine involvement represented 
ovarian metastasis, while only five out of 129 subjects with no 
evidence of uterine involvement showed ovarian metastasis. In 
contrast, among the squamous cell carcinoma subpopulation, 
ovarian metastasis was detected in one case of each of the two 
groups (1/52 and 1/420, p=0.212) according the uterine involve-
ment, respectively. Therefore, non-squamous cell carcinoma 
including adenocarcinoma is more likely to spread to extrau-
terine lesions than squamous cell carcinoma with uterine 
corpus involvement. In other studies, possible routes of spread 
to the ovary from cervical cancer have varied; via hematologic 
metastasis,9 or lymphatic drainage and transtubal drainage.10

  The clinical and pathological comparisons of the study 
population and the 256 patients with ovarian preservation at 
the time of radical hysterectomy are summarized in Table 3. 
Disease recurrence often occurs in the non-squamous cell 
carcinoma group, which also represents more frequent 
ovarian metastasis than the squamous cell carcinoma group, 
as shown in Fig. 1. Mean of time to recurrence was 1.5 years 
(±1.3 years) in all cases with recurrence. Although significantly 
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Table 3. Clinicopathological comparison in terms of ovarian oper-
ation in the cervical cancer

Ovary preserved
(n=256)

n (%)

Ovary removed
(n=625)

n (%)
p

Age, mean±SD (range)
  ≤45
  ＞45
Stage,  IA-IIA, ≤4 cm
           IB2-IIB ＞4 cm
Histology
  Squamous
  Non-squamous
Recurrence
Follow-up duration 
(years)

40.6±7.7(25-77)
219 (85.5)
  37 (14.5)
234 (91.4)
22 (8.6)

218 (85.2)
  38 (14.8)
13* (5.1)

5.47±3.08

52.8±10.8 (23-82)
156 (15.0)
469 (75.0)
488 (78.2)
136 (21.8)

473 (75.7)
152 (24.3)
39 (6.3)

4.47±2.88

＜0.0001

＜0.0001

0.002
0.637
0.068

*Cases showing recurrence in lung (n=3), supraclavicular lymph 
node (n=4), bone and peritoneal seeding (n=1), psoas muscle, pel-
vic lymph nodes and vaginal stump (n=7)

younger age and early stage cervical cancer was observed in the 
group with one or both preserved ovary, ovarian preservation 
did not show any deterioration with regard to prognosis or 
recurrence of uterine cervix cancer, as depicted in Table 3 
(p=0.637). Moreover, even though recurrent disease was 
detected in twelve out of 292 patients with one or both 
preserved ovaries, none demonstrated evidence of disease of 
the preserved ovary, and which is in agreement with other 
reports, especially the GOG retrospective study.5,6 

  Ovarian preservation, therefore, should be pursued since the 
maintenance of ovarian function is beneficial to young patients 
without significantly increasing their risk of recurrences.
  The limitation of our study is that there was no intraoperative 
evaluation of uterine involvement in the specimen, or no 
evaluation of its correlation with pathologic findings in 
patients with cervical cancer. Therefore, it is required to 
evaluate the correlation of its permanent pathologic findings 
with intraoperative gross evaluation of uterine corpus or 
preoperative endometrial biopsy by curettage. Furthermore, 
no preoperative findings of radiology images were considered 
in our study for the preoperative determination of uterine 
involvement. Consequently, it should also be warranted 
whether preoperative radiologic images e.g., pelvis magnetic 
resonance image or computed tomography could predict the 

uterine involvement of cervical cancer and correlate with 
intraoperative findings.
  Taken together, ovarian preservation could be safely per-
formed in patients with the uterine cervical cancer of non- 
squamous cell as well as squamous cell, only if no pelvic 
peritoneal and no uterine corpus involvement.
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