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Purpose. Ovarian metastasis (OM) occurs in patients with colorectal can-
cer (CRC). The current study aimed to evaluate the characteristics and
prognosis of patients with synchronous OM from CRC and to establish an
optimal management plan.

Methods. We performed a single-center retrospective review. From Janu-
ary 2001 to December 2012, 2191 female patients were diagnosed with
primary CRC in our institution. The data of 62 patients with synchronous
OM who underwent primary tumor resection and oophorectomy were col-
lected for analysis. Then, the patients’ clinicopathological characteristics
and prognosis were analyzed.

Results. The median age at diagnosis was 50 (range: 26-81) years. The
median survival time after surgery was 14 (95% confidence interval: 12-
25) months. None of the patients presented with less than T3 tumor, and
almost all patients had an N-positive tumor. In total, 53 (86%) patients had
moderately differentiated adenocarcinoma; 2 (3%), poorly differentiated
adenocarcinoma; and 7 (11%), mucinous adenocarcinoma. Moreover, 35
(56%) patients experienced bilateral ovarian involvement. Curative resec-
tion (R0O) was achieved in 15 (24%) patients. The peritoneum (45%) was
the most common concurrent metastatic site, followed by the liver (42%)
and retroperitoneal lymph nodes (16%). Compared with R1 or R2 resec-
tion, RO resection was associated with a better prognosis (38 vs. 12 months;
hazard ratio: 0.3; p = 0.0165) in a multivariate analysis.

Conclusions. Although OM from CRC is associated with poor outcomes,
curative resection may significantly improve overall survival.

[J Soc Colon Rectal Surgeon (Taiwan) 2021,;32:27-32]

olorectal cancer (CRC) is a common disease

worldwide. More than 20% of patients are diag-
nosed with stage IV CRC or metastatic disease, and
they have a poor 5-year overall survival rate (less than
14%)."* The common sites of distant metastasis are
the liver and lung.® In contrast, the ovary is a relatively
rare metastatic site for colorectal cancer, with an inci-

dence rate approximately 1%-14%.*° Diagnostic chal-
lenges caused by its rarity and relative chemoresis-
tance, are associated with poor prognosis in patients
with ovarian metastasis (OM).”* In previous studies,
synchronous OM was considered an independent risk
factor associated with poor survival,”'® and most pa-
tients died within 1 year after the diagnosis of OM.
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Therefore, it has been considered a late-stage dis-
ease.'' OM from CRC is correlated with an extremely
poor outcome.'' Furthermore, the optimal treatment
for OM is still controversial. The current retrospective
study aimed to analyze the characteristics and out-
comes of patients with colorectal cancer who pre-
sented with synchronous OM. Moreover, the prognos-
tic factors of the disease were investigated.

Materials and Methods

The current study was approved by the institu-
tional review board of Chang Gung Memorial Hospi-
tal. We reviewed the data of all patients with histo-
logically confirmed synchronous ovarian metastasis
from CRC who underwent surgical resection at our in-
stitution between January 2001 and December 2012.

In total, 2191 female patients with primary CRC
were diagnosed during the study period. Of them, 65
had ovarian tumor at the time of initial diagnosis.
Then, 62 patients with synchronous OM who under-
went primary tumor resection and oophorectomy were
included in the analysis. Three patients, including one
with a pathological report showing endometrioid ovar-
ian adenocarcinoma and two who did not undergo pri-
mary tumor resection, were excluded. Patient infor-
mation, including age, site of colorectal primary tu-
mor, staging of colorectal cancer, ovarian tumor size,
serum carcinoembryonic antigen level, type of sur-
gery performed, degree of residual tumor and extent
and site of concurrent metastasis, was collected and
analyzed. Survival was defined as time from diagno-
sis to death or the last follow-up. To evaluate resection
margin, we used the residual classification by the Ame-
rican Joint Committee on Cancer Staging Manual, 7t
edition. RO resection indicated a microscopically ne-
gative margin, suggesting that there was no residual
tumor. R1 and R2 resection indicated microscopic and
macroscopic residual tumors.

We used the Statistical Package for the Social Sci-
ences software for Windows version 20.0 (IMB Corp.,
Armonk, NY, the USA) for statistical analysis. Quali-
tative parameters were compared using the chi-square
test. Overall survival was evaluated using the Kaplan-

Meier method, and the differences in survival between
groups were assessed using the log-rank test. Univa-
riate and multivariate analyses were performed using
the Cox proportional hazard models. p values less than
0.05 were considered statistically significant.

Results

There were 2191 female patients diagnosed with
primary CRC during the study period. Of them, 62
(2.82%) with synchronous OM who underwent pri-
mary tumor resection and oophorectomy were included
in the analysis (Table 1). The median age at diagnosis

Table 1. Demographic characteristics of the patients

Number of participants (%)
N =62

Median age 50.2 (46.7-53.7)
Tumor location

Right side of the colon 13

Left side of the colon 28

Rectum 21
T stage

T1 0

T2 0

T3 1

T4 61
N stage

NO 1

N1 36

N2 25
Pathology

MD adenocarcinoma 53

PD adenocarcinoma 2

Mucinous adenocarcinoma 7
Oophorectomy for ovarian tumor

Bilateral 35

Unilateral 27
Degree of residual tumor

RO 15

R1 or R2 47
Extent of metastasis

Ovary alone 9

Ovary + 1 site 15

Ovary + > 2 sites 38
Site of concurrent metastasis

Liver 26

Lung 4

Peritoneum 28

Retroperitoneal lymph node 10
Preoperative chemotherapy 0

MD, moderate differentiated; PD, poorly differentiated.
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was 50 (range: 26-81) years. The median survival time
after surgery was 14 (95% confidence interval: 12-25)
months. None of the patients presented with less than
T3 tumor, and 61 had T4 tumor. Approximately 98.4%
(n = 61), had lymph node metastasis. Moreover, 53
(86%) patients had moderately differentiated adeno-
carcinoma; 2 (3%), poorly differentiated adenocar-
cinoma; and 7 (11%), mucinous adenocarcinoma.

In total, 26 patients with OM underwent unilateral
salpingo-oophorectomy; 22, bilateral salpingo-oopho-
rectomy plus hysterectomy; 13, bilateral salpingo-
oophorectomy; and 1, unilateral salpingo-oophorec-
tomy plus hysterectomy. Bilateral ovarian involve-
ment was observed in 35 (56%) patients. Optimal re-
section (R0O) was achieved only in 15 (24%) patients
and sub-optimal resection (R1 or R2) in 47 patients.
Nine (14.5%) patients presented with metastasis in the
ovary alone, and 38 (61.3%) with metastasis in the
ovary and in more than two sites, including the perito-
neum, liver, retroperitoneal lymph nodes, lung, and
brain. The peritoneum (45%) is the most common
concurrent metastatic site, followed by the liver (42%)
and retroperitoneal lymph nodes (16%). Fifty (81.9%)
patients received chemotherapy after surgery. All post-
operative chemotherapeutic regimens were fluoro-
uracil-based, which includes oxaliplatin or irinotecan.
In total, 10 and 16 patients received bevacizumab and
cetuximab, respectively.

Degree of residual tumor, concurrent liver meta-

stasis, peritoneal carcinomatosis and numbers of con-
current metastasis sites were significantly associated
with overall survival in a univariate analysis (Table
2). However, in a multivariate analysis, only degree of
residual tumor (RO resection compared with R1 or R2
resection) was significantly correlated with improved
overall survival (38 vs. 12 months; hazard ratio [HR]:
0.3; p=0.0165) (Fig. 1).

Discussion
CRC with distant OM is rare disease with an inci-
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Fig. 1. Overall survival curves of patients with synchro-
nous ovarian metastasis from colorectal cancer.
Kaplan-Meier survival curves showing the survival
benefit of complete cytoreduction (RO resection) (p
=0.0001).

Table 2. Univariate and multivariate analysis of overall survival in patients with synchronous ovarian metastasis from colorectal

cancer

Univariate analysis (p value)

Multivariate analysis
(p value [95% CI], hazard ratio)

Age (<50 vs. > 50 years)

Tumor location (rectum vs. colon)

Lymph node (NO-1 vs. N2)

Degree of residual tumor (RO vs. R1 or R2)
Tumor deposit

Lymphovascular invasion

Perineural invasion

Oophorectomy (unilateral vs. bilateral)
Liver metastasis

Lung metastasis

Peritoneal seeding

Retroperitoneal LN metastasis

Numbers of concurrent metastasis sites (1 or 2 vs. > 3)

0.9066
0.1167
0.1595
0.001

0.2452
0.5252
0.4792
0.2225
0.0264
0.9444
0.0023
0.0626
0.0038

0.0165 [0.1114-0.8020], 0.2989

0.8829 [0.5254-2.1130]
0.20006 [0.7820-3.2267]

0.5557 [0.3665-1.7154)
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dence rate of 1%-14%, according to previous studies.*¢
However, it is responsible for the most frequent diag-
nostic confusions with primary ovarian cancer.'*!* In
our study, only nine patients complained of bloody
stool, which is typically an early sign of CRC. There-
fore, not all patients with ovarian tumor underwent
preoperative colon screening, including barium en-
ema or colonoscopy. In a previous study by Lee et al.,
in patients with a cancer antigen-125-to-carcinoem-
bryonic antigen ratio less than 25, a diagnosis of OM
from CRC should be considered.®

The possible mechanisms underlying the develop-
ment of OM are as follows: lymphatic, hematogenous,
and transcoelomic spread. Lymphatic spread is con-
sidered the main mechanism of metastasis.'* That
there are large amount of lymphatic tissues and ves-
sels around the ovary and mesosalpinx. This finding
might explain why almost all patients had lymph node
metastasis in our study. Moreover, patients with OM
were younger and mainly premenopausal compared
with those who had primary ovarian cancer. Mean-
while, the functioning ovary was at risk of metastatic
disease due to its rich blood supply, indicating hema-
togenous spread.'> Honore et al. have reported that
synchronous ovarian metastasis is a risk factor of peri-
toneal carcinomatosis.'® The coincidence of ovarian
metastasis and peritoneal carcinomatosis indicated the
mechanism of transcoelomic spread. Similarly, 61
(98.4%) patients presented with T4 tumor, and 28
(45.2%) patients had concurrent peritoneal carcino-
matosis in our study.

The optimal treatment strategy for synchronous
OM from CRC remains controversial. The Japanese
guidelines for colorectal cancer treatment showed that
surgery is indicated for metastatic lesions if the pri-
mary colorectal and metastatic lesions can be com-
pletely resect and if the patients can tolerate surgical
intervention.!” Complete surgical resection of meta-
static tumors is currently considered a curative treat-
ment for CRC patients with liver metastasis.'® Rayson
et al. revealed that complete metastasectomy for ovar-
ian metastasis was associated with prolonged overall
survival.' In our study, complete cytoreductive sur-
gery (CRS) (RO resection) was significantly benefi-
cial for overall survival compared with incomplete

cytoreductive surgery (R1, R2 resection) (38 vs. 12
months; HR: 0.3; p = 0.0165). The survival benefit of
complete metastasectomy was similar to that in previ-
ous studies. Based on these findings, if feasible, com-
plete metastasectomy is recommended for synchro-
nous OM in CRC patients.

Despite the limited supporting data, bilateral sal-
pingo-oophorectomy should be considered in OM pa-
tients because the incidence of bilateral ovarian in-
volvement was high (31%-75%), and bilateral ovary
was considered to have a similar risk of metastatic in-
volvement.'%!?2% Eveno et al. reported a high inci-
dence of ovarian metastasis in patients with colorectal
peritoneal carcinomatosis. Moreover, bilateral sal-
pingo-oophorectomy with CRS in combination with
hyperthermic intraperitoneal chemotherapy (HIPEC)
was recommended for patients with concurrent ovar-
ian metastasis and peritoneal carcinomatosis.?' Kuijpers
et al. obtained a similar conclusion showing that CRS-
HIPEC is associated with better overall survival in pa-
tients with concurrent ovarian metastasis and peri-
toneal carcinomatosis.?” Further investigations should
be conducted to further identify groups who may have
benefit from an aggressive surgical approach, includ-
ing CRS-HIPEC.

This study had several limitations. First, its retro-
spective design was based on chart review, which
might have resulted in an inherent selection bias. Sec-
ond, patients with OM but without significant symp-
toms might not have received treatment nor were en-
rolled in the study. In addition, the small sample size,
was small due to the rarity of OM from primary CRC.
Moreover, the surgeon’s experience and patients’ de-
sire to undergo aggressive surgery due to its potential
benefits might have resulted in selection bias. Finally,
these results were obtained from a study population at
a single medical center; and hence, they may not be
generalized to other populations.

Conclusions
Ovarian metastasis from colorectal cancer is asso-

ciated with poor outcomes. However, if feasible, cura-
tive resection can significantly improve overall sur-
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vival. We recommended extensive resection to achi-
eve RO resection for better overall survival and clini-
cal outcome.

10.

Conflicts of Interest

The authors declare no conflicts of interest.

References

. Arnold M, Sierra MS, Laversanne M, Soerjomataram I,

Jemal A, Bray F. Global patterns and trends in colorectal can-
cer incidence and mortality. Gut 2017;66:683-91.

Lee-Ying R, Bernard B, Gresham G, et al. A comparison of
survival by site of metastatic resection in metastatic colo-
rectal cancer. Clin Colorectal Cancer 2017;16:€23-8.

. QiuM, HuJ, Yang D, Cosgrove DP, Xu R. Pattern of distant

metastases in colorectal cancer: a SEER based study. Onco-
target 2015;6:38658-66.

Segelman J, Floter-Radestad A, Hellborg H, Sjovall A,
Martling A. Epidemiology and prognosis of ovarian meta-
stases in colorectal cancer. Br J Surg 2010;97:1704-9.
Blamey S, McDermott F, Pihl E, Price AB, Milne BJ, Hughes
E. Ovarian involvement in adenocarcinoma of the colon and
rectum. Surg Gynecol Obstet 1981;153:42-4.

. OjoJ, De Silva S, Han E, et al. Krukenberg tumors from co-

lorectal cancer: presentation, treatment and outcomes. Am
Surg 2011;77:1381-5.

Lewis MR, Deavers MT, Silva EG, Malpica A. Ovarian in-
volvement by metastatic colorectal adenocarcinoma: still a
diagnostic challenge. Am J Surg Pathol 2006;30:177-84.

. Lee KC, Lin H, Chang Chien CC, et al. Difficulty in diagno-

sis and different prognoses between colorectal cancer with
ovarian metastasis and advanced ovarian cancer: an empirical
study of different surgical adoptions. Taiwan J Obstet Gy-
necol 2017;56:62-7.

Omranipour R, Abasahl A. Ovarian metastases in colorectal
cancer. Int J Gynecol Cancer 2009;19:1524-8.

Wu F, Zhao X, Mi B, et al. Clinical characteristics and prog-
nostic analysis of Krukenberg tumor. Mol Clin Oncol 2015;

12.

14.

15.

16.

17.

19.

20.

21.

22.

3:1323-8.

. Fujiwara A, Noura S, Ohue M, et al. Significance of the re-

section of ovarian metastasis from colorectal cancers. J Surg
Oncol 2010;102:582-7.

Young RH. From Krukenberg to today: the ever present prob-
lems posed by metastatic tumors in the ovary: part I. Histori-
cal perspective, general principles, mucinous tumors includ-
ing the krukenberg tumor. Adv Anat Pathol 2006;13:205-27.

. Young RH. From Krukenberg to today: the ever present prob-

lems posed by metastatic tumors in the ovary. Part II. Adv
Anat Pathol 2007;14:149-77.

Qiu L, Yang T, Shan XH, Hu MB, Li Y. Metastatic factors for
Krukenberg tumor: a clinical study on 102 cases. Med Oncol
2011;28:1514-9.

La Fianza A, Alberici E, Pistorio A, Generoso P. Differential
diagnosis of Krukenberg tumors using multivariate analysis.
Tumori 2002;88:284-7.

Honore C, Goere D, Souadka A, Dumont F, Elias D. Defini-
tion of patients presenting a high risk of developing peri-
toneal carcinomatosis after curative surgery for colorectal
cancer: a systematic review. Ann Surg Oncol 2013;20:183-
92.

Hashiguchi Y, Muro K, Saito Y, et al. Japanese Society for
Cancer of the Colon and Rectum (JSCCR) guidelines 2019
for the treatment of colorectal cancer. Int J Clin Oncol 2020;
25:1-42.

. Siebenhuner AR, Guller U, Warschkow R. Population-based

SEER analysis of survival in colorectal cancer patients with
or without resection of lung and liver metastases. BMC Can-
cer 2020;20:246.

Rayson D, Bouttell E, Whiston F, et al. Outcome after ovar-
ian/adnexal metastectomy in metastatic colorectal carcinoma.
J Surg Oncol 2000;75:186-92.

Erroi F, Scarpa M, Angriman I, et al. Ovarian metastasis from
colorectal cancer: prognostic value of radical oophorectomy.
J Surg Oncol 2007;96:113-7.

Eveno C, Goere D, Dartigues P, et al. Ovarian metastasis is
associated with retroperitoneal lymph node relapses in wo-
men treated for colorectal peritoneal carcinomatosis. 4nn
Surg Oncol 2013;20:491-6.

Kuijpers AM, Mehta AM, Aalbers AG, et al. Treatment of
ovarian metastases of colorectal and appendiceal carcinoma
in the era of cytoreductive surgery and hyperthermic intra-
peritoneal chemotherapy. EurJ Surg Oncol 2014;40:937-42.



32 JE R J Soc Colon Rectal Surgeon (Taiwan) 2021;32:27-32

[

[EIRF PR AR EL e DN SRS KRR 23,
Bt tR G5 HT

R #he ' BRET Y MmE AR ZFwsl

'PER G SRR HEIES SRR
2 e Fuiel GRE g ?‘fﬂ
YHART QB REE

RHER YR R #

BE  5HG K BRSSO R IY SR g IR R IR R N [REE 7 % -
ek EAMESHTE—BE L H 2001 £ 1 2 2012 4 12 4t 2192 ##28 KIBHE
e 2R 3t 62 (R ARG OFE [FIRF I I SRS Of 252 T U R W AR A 34T -
TR AR R 50 5% SR EER R R 14 {8 H (95% (B RT : 12-25
H) - FrE R BIEREIUEREEE T3 Db HRFEEREEER - & 15 24%) [H
BEZERME RO) YIBR o & RIFEIR S 0FEERIIM BT IR - B 22 IR
B - LB ATT - REIEYIFRET G IR VPR R N R TR R AT EA
(38vs. 12 A » ElEHZR 03 > p=0.0165) -

Giam (e A5 B E S PN EER FaR 2= - HIRFRI TS R e R e TR EH A
EEREEEREED -

BsER NS ESR - DNEER - [FRE - FEER -



