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Background: National guidelines for prophylactic oophorectomy in women with colorectal cancer are
lacking. The aim of this population-based cohort study was to report on the prevalence, incidence and
prognosis of ovarian metastases from colorectal cancer, providing information relevant to the discussion
of prophylactic oophorectomy.
Methods: All 4566 women with colorectal cancer in Stockholm County during 1995–2006 were included
and followed until 2008. Prospectively collected data regarding clinical characteristics, treatment and
outcome were obtained from the Regional Quality Registry.
Results: The prevalence of ovarian metastases at the time of diagnosis of colorectal cancer was 1·1 per
cent (34 of 3172) among women with colonic cancer and 0·6 per cent (8 of 1394) among those with
rectal cancer (P = 0·105). After radical resection of stage I–III colorectal cancer, metachronous ovarian
metastases were found during follow-up in 1·1 per cent (22 of 1971) with colonic cancer and 0·1 per cent
(1 of 881) with rectal cancer (P = 0·006). Survival in patients with ovarian metastases was poor.
Conclusion: Ovarian metastases from colorectal cancer are uncommon.
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Introduction

The prevalence and incidence of ovarian metastases (OM)
in colorectal cancer is not well known. Previous stud-
ies from single centres have reported synchronous OM
in 0–9 per cent of women with colorectal cancer and
metachronous OM in 0·9–7 per cent1–4. Population-based
studies are lacking.

The role of prophylactic oophorectomy in women with
colorectal cancer is not well defined. National guide-
lines are lacking, or based on one underpowered clini-
cal trial and single-centre reports2,5,6. It is controversial
whether the procedure should be done concurrently with
other indicated non-gynaecological surgery. Prophylactic
oophorectomy reduces the risk of primary ovarian cancer,
removes microscopic synchronous OM and prevents the
development of metachronous OM. However, in both pre-
menopausal and postmenopausal women, oophorectomy
increases the risk of hormone deficiency, with negative psy-
chological and metabolic consequences7–11. The patient’s

age, heredity for ovarian, breast and endometrial cancer,
hormone status, and wishes are other important factors to
consider in decision making before surgery.

The aim of this study was to analyse the clinical
characteristics, prevalence and incidence of OM, and
survival in women with colorectal cancer in a population
of 1·9 million inhabitants, to provide information relevant
to the discussion of prophylactic oophorectomy.

Methods

In Sweden it is compulsory for the treating physician
and pathologist to report every new cancer diagnosis
to the National Cancer Registry12. The Stockholm
County Council registry covers healthcare consumption,
diagnoses according to the International Classification of
Diseases and type of surgery performed for all 1·9 million
inhabitants in the region. Every resident of Sweden has a
unique identification number that forms the basis for these
registries.
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In addition, since 1995 (rectal cancer) and 1996 (colonic
cancer), information on all patients with colorectal can-
cer in Stockholm County has been reported prospec-
tively to a Regional Quality Registry by the surgeon,
pathologist and oncologist in charge. The Regional Qual-
ity Registry includes detailed clinical data on patients
and tumour characteristics, treatment and follow-up13.
The database is validated continuously. The regional
treatment programme for colorectal cancer recommends
X-ray of the lungs and ultrasonography or computed
tomography of the liver for the assessment of dis-
tant metastases. Since 2003, magnetic resonance imag-
ing has been recommended for local staging of rectal
cancer.

Study population and data analysis

This study included all 4566 women in Stockholm County
diagnosed with colorectal cancer, without previous or
synchronous history of gynaecological cancer, registered
from January 1995 (rectal cancer) or January 1996 (colonic
cancer) to December 2006 (Fig. 1). Gynaecological cancer

diagnosed within 3 months of the colorectal cancer was
defined as synchronous. Patients were followed until death
or the end of follow-up (December 2008).

Data were obtained from the Regional Quality Registry
and the Stockholm County Council registry. Medical
records and histopathology reports were reviewed for
patients who had OM, synchronous or metachronous
primary ovarian cancer and for patients with missing
follow-up data. Metastases diagnosed at autopsy were also
included in the study.

When analysing the incidence of metachronous OM,
patients who had undergone bilateral oophorectomy
synchronously with the operation for the primary tumour
were excluded as they were not at risk of developing OM.

Data were analysed separately for patients for colonic
and rectal cancer who were potentially cured, that is
patients with stage I–III colonic and rectal cancer who
underwent an R0 resection (margins free from tumour)
according to both the surgeon and the pathologist. Data
on those with metachronous OM were presented only for
women with colonic cancer as metachronous OM were
very uncommon in those with rectal cancer. Patients were

Patients with colorectal cancer
n = 4799

Study cohort n = 4566

Excluded n = 233
  Previous gynecological cancer n = 217
  Synchronous gynaecological cancer n = 16

Rectal cancer stage I–IV
n = 1394

Rectal cancer stage I–III
n = 1014

Stage IV with synchronous ovarian
   metastases n = 8
Stage IV with other 
   metastases n = 252
Unknown stage n = 120

Bilateral oophorectomy
n = 0

Not radically resected
(R1–R2) or data missing

n = 133
Rectal cancer stage I–III
radically resected (R0)

n = 881

Colonic cancer stage I–IV
n = 3172

Stage IV with synchronous ovarian
   metastases n = 34
Stage IV with other 
   metastases n = 672
Unknown stage n = 76

Colonic cancer stage I–III
n = 2390

Bilateral oophorectomy
n = 2

Not radically resected
(R1–R2) or data missing

n = 417
Colonic cancer stage I–III

radically resected (R0)
n = 1971

Fig. 1 Flow chart for all women with colorectal cancer and ovarian metastases in Stockholm County, 1995–2006
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allocated to one of three groups (no recurrence, OM and
any other recurrence), and data for these were analysed
separately.

Prophylactic oophorectomy was defined as bilateral
salpingo-oophorectomy performed synchronously with
resection of the primary tumour in a patient with stage
I–III colorectal cancer at the time of diagnosis.

Statistical analysis

Distributions were compared with the χ2 test of
independence or Fisher’s exact test as appropriate.
Continuous variables, such as age and time, were compared
with the Mann–Whitney U or Kruskal–Wallis test.
All tests were two sided and P < 0·001 was considered
statistically significant. Survival was estimated using
the Kaplan–Meier method and the differences were
assessed by the log rank test. Five-year survival rates are
presented with 95 per cent confidence intervals. Survival
time was calculated from the date of diagnosis of the
primary tumour to the date of death or end of follow-
up. Time to recurrence was calculated from the date
of resection of the primary tumour to the date of
diagnosis of metastases, date of death or end of follow-
up. All analyses were performed using PASW Statistics
release 18.0.0 (SPSS, Chicago, Illinois, USA), except that
cumulative incidences were calculated using R version
2.8.1 (R foundation for Statistical Computing, Vienna,
Austria).

Results

In all, 4799 women with colorectal cancer were included in
the Regional Quality Registry during the study interval
(Fig. 1). Two hundred and thirty-three patients with
synchronous or previous gynaecological cancer were
excluded from further analysis. Characteristics of patients
in the study cohort are presented in Table 1.

Overall, synchronous and metachronous OM were more
common in women with colonic cancer than in those with
rectal cancer, being found in 69 (2·2 per cent) of 3172 and
ten (0·7 per cent) of 1394 respectively (P < 0·001). The
diagnosis of OM was confirmed by the histopathological
results in 74 of 79 women (including one with synchronous
OM diagnosed at autopsy), by computed tomography
in three, by magnetic resonance imaging in one, and
during surgery without a histopathological diagnosis in
one patient.

The prevalence of synchronous OM at the time of
diagnosis of the primary tumour was 0·9 per cent (42
of 4566) for all patients with colorectal cancer, 1·1 per
cent (34 of 3172) among women with colonic cancer and
0·6 per cent (8 of 1394) among those with rectal cancer
(P = 0·105). In nine of the 42 patients, OM were the
only manifestation of disseminated disease. The estimated
5-year overall survival rate was 62·1 (60·4 to 63·8) per cent
in patients with stage I–III colorectal cancer, 11 (0·4 to
21) per cent in those with synchronous OM and 3·5 (2·1
to 4·9) per cent in patients with any other synchronous
metastases.

Table 1 Patient characteristics at the time of diagnosis and treatment

All patients
(n = 4566)

Colonic cancer
(n = 3172)

Rectal cancer
(n = 1394) P†

Age (years)* 75 (22–100) 76 (22–99) 72 (24–100) < 0·001‡
Tumour stage < 0·001

I 702 (15·4) 369 (11·6) 333 (23·9)
II 1466 (32·1) 1148 (36·2) 318 (22·8)
III 1236 (27·1) 873 (27·5) 363 (26·0)
IV 966 (21·2) 706 (22·3) 260 (18·7)
Unknown 196 (4·4) 76 (2·4) 120 (8·6)

Synchronous ovarian metastases 42 (0·9) 34 (1·1) 8 (0·6) 0·105
Preoperative oncological treatment < 0·001

Radiotherapy 652 (14·3) 11 (0·3) 641 (46·0)
Chemotherapy 25 (0·5) 21 (0·7) 4 (0·3)
Radiotherapy + chemotherapy 49 (1·1) 5 (0·2) 44 (3·2)

Resection of primary tumour 3946 (86·4) 2815 (88·7) 1131 (81·1) < 0·001
Type of surgery < 0·001

Emergency 752 (16·5) 695 (21·9) 57 (4·1)
Elective 3552 (77·8) 2311 (72·9) 1241 (89·0)
No surgery 262 (5·7) 166 (5·2) 96 (6·9)

Values in parentheses are percentages unless indicated otherwise; *values are median (range). †χ2 test for comparison of colonic versus rectal cancer,
except ‡Mann–Whitney U test.
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Metachronous OM were found in 37 (0·8 per cent)
of 4527 women with colorectal cancer, 35 (1·1 per cent)
of 3144 with colonic cancer and two (0·1 per cent) of
1383 with rectal cancer (P < 0·001). None of the patients
with colorectal cancer who developed metachronous OM
had previously undergone radiotherapy for the colorectal
cancer.

During follow-up, metachronous primary ovarian cancer
and cancer of the uterine cervix and corpus were diagnosed
in 31 and three patients respectively. Six of the patients
with cancer of the uterine cervix and corpus had previously
had radiotherapy for rectal cancer.

Among patients with potentially cured colorectal cancer
(those who had undergone R0 resection of stage I–III
disease), metachronous OM were found in 22 (1·1 per
cent) of 1971 patients with colonic cancer and one (0·1
per cent) of 881 with rectal cancer (P = 0·006). The OM
were diagnosed a median of 16 (range 2–50) months after
resection of the primary tumour. Among women with
colonic cancer, patients who developed OM were younger
than those with any other recurrence or no recurrence
(P < 0·001) (Table 2). Tumour stage was more advanced
and emergency surgery was more common in the OM
group than in the other two groups (P < 0·001).

Isolated OM were diagnosed in only seven of the 22
patients after R0 resection of stage I–III colonic tumours.
The remaining 15 patients had metastases diagnosed in at
least one other location before or at the same time as the
OM, peritoneal carcinomatosis being the most common
finding. The 5-year cumulative incidence of metachronous
ovarian metastases and other recurrences is shown in Fig. 2.

14

12

10

8

6

4

2

0

C
um

ul
at

iv
e 

in
ci

de
nc

e 
(%

)

1 2

Any other recurrence

3 4 5

No. at risk 1971 1757 1541 1255 1020 838

Time after surgery (years)

Metachronous ovarian metastases

Fig. 2 Cumulative incidence of metachronous ovarian metastases
and other recurrences in patients after R0 resection of stage I–III
colonic cancer

Survival in the OM group was as poor as that among
patients with other recurrences, with estimated 5-year
overall survival rates of 22 (4 to 40) and 16·5 (11·9 to 21·0)
per cent respectively (Fig. 3).

Unilateral oophorectomy was performed in 22 (0·5 per
cent) and bilateral oophorectomy in 60 (1·3 per cent)
of 4566 patients with colorectal cancer during the study
interval. Sixty-nine of these had OM, three had direct
overgrowth of the primary colorectal cancer, and ten had
no pathology in the ovaries but either distant metastases at
other sites (7) or a suspicion of ovarian involvement (3). No

Table 2 Characteristics at the time of diagnosis of patients who underwent R0 resection of stage I–III colonic cancer, grouped
according to recurrence

No recurrence
(n = 1655)

Metachronous
ovarian metastases

(n = 22)

Any other
recurrence
(n = 294) P†

Age (years)* 76 (24–97) 62·5 (22–84) 74 (25–94) < 0·001‡
Tumour location 0·320

Right colon 830 (50·2) 12 (55) 139 (47·3)
Transverse colon 170 (10·3) 3 (14) 22 (7·5)
Left colon 654 (39·5) 7 (32) 133 (45·2)
Colon, NOS 1 (0·1) 0 (0) 0 (0)

Tumour stage < 0·001
I 334 (20·2) 0 (0) 14 (4·8)
II 876 (52·9) 8 (36) 97 (33·0)
III 445 (26·9) 14 (64) 183 (62·2)

Type of surgery < 0·001
Emergency 255 (15·4) 8 (36) 80 (27·2)
Elective 1400 (84·6) 14 (64) 214 (72·8)

Time from resection of primary tumour to death or end of follow-up (months)* 83 (0–155) 96 (16–107) 92 (2–126) 0·062‡

Values in parentheses are percentages unless indicated otherwise; *values are median (range). NOS, not otherwise specified. †χ2 test, except
‡Mann–Whitney U test.
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Fig. 3 Overall survival after R0 resection of stage I–III colonic
cancer, grouped according to recurrence. P < 0·001 (log rank
test)

patient underwent prophylactic oophorectomy according
to the definition given above.

Discussion

In this population-based study, OM were uncommon
in women with colorectal cancer. Synchronous and
metachronous OM occurred more frequently in patients
with colonic cancer than in those with rectal cancer.
Patients with colonic cancer who developed OM were
younger, had a more advanced tumour stage and more often
underwent emergency surgery for the primary tumour
than those without a recurrent malignancy during follow-
up. Among women with colonic cancer, survival of those
who developed metachronous OM was as poor as that of
patients with other recurrence.

Earlier single-centre studies reported synchronous OM
in 0–9 per cent of women with colorectal cancer and
metachronous OM in 0·9–7 per cent1–4. In the present
population-based study, the prevalence was only 0·9 per
cent for synchronous OM and the cumulative incidence
of metachronous OM during follow-up was 0·8 per
cent. This is probably not a result of underreporting
as thorough review of the registers and medical records
probably identified most diagnosed OM. Nevertheless,
asymptomatic OM may have been underdiagnosed because
the intensity of follow-up varied during the study period.
In addition, the autopsy rate was low during the study
interval14.

OM were more commonly associated with colonic
than rectal cancer. One reason for this could be that

carcinomatosis, with an increased risk of peritoneal
spread to the ovaries, is more common in patients with
colonic cancer than in those with rectal cancer13. Another
contributing factor could be that nearly half of the women
with rectal cancer were treated with radiotherapy. The
effect of preoperative radiotherapy on the ovaries is unclear
in women with rectal cancer. It is possible that radiotherapy
itself eradicates micrometastases in the ovaries, but also
causes ovarian atrophy and impairs the ovarian blood
supply, thereby reducing the risk of haematogenous spread
of the colorectal cancer to the ovaries.

The impact of radiotherapy for rectal cancer as a risk
factor for second cancers has been analysed in some
studies, but the results are inconclusive15,16. Birgisson
and colleagues15 reported an increased risk of second
malignancies mainly within or adjacent to the irradiated
volume. Kendal and co-workers16 reported no increased
risk when all second cancers were considered together, but
a decreased risk of cancer of the prostate and an increased
risk of cancer of the uterine cervix and corpus when risks
of specific cancers were analysed separately. No increased
risk for primary ovarian cancer was seen in either of these
investigations. In the present study, none of the patients
treated with radiotherapy for colorectal cancer developed
primary ovarian cancer during follow-up.

Only 1·1 per cent of patients with stage I–III
colonic cancer who underwent R0 resection developed
metachronous OM during follow-up. These patients were
younger than those developing any other recurrence, which
may be a result of a decreasing risk of haematogenous
tumour spread to atrophic ovaries in older women. This is
in accordance with other studies reporting an even lower
median age in women developing OM from colorectal
cancer1,3,4,17,18.

Patients diagnosed with metachronous OM were
younger than those with other recurrences, but survival
was equally poor in both groups. This may indicate that
the development of OM is a sign of more aggressive disease
or that OM are diagnosed late in the cancer disease process.

The risk of primary ovarian cancer is increased
in women with hereditary non-polyposis colorectal
cancer syndrome19 and breast–ovarian cancer syndrome
(BRCA1/2 mutation)20. In these patients, prophylactic
oophorectomy is an important component of ovarian
cancer risk reduction19,20. In the discussion regarding
prophylactic oophorectomy, it is of value to have know-
ledge of the risk of developing metachronous OM. This
study shows that metachronous OM from colorectal
cancer are uncommon, and this does not favour routine
prophylactic oophorectomy. More important factors to
consider before surgery are the patient’s age, individual
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risk of primary ovarian, breast and endometrial cancer,
desire to preserve hormone status and, not least, her own
wishes.
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