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Introduction

Krukenberg tumor (KT) refers to a malignancy in the ovary 
that metastasized from a primay site. It accounts for approxi-
mately 5% to 20% of metastatic ovarian cancer. It is named 
after Friedrich Ernst Krukenberg (1871–1946) who published 
five cases of “Krukenberg tumors” in 1896 when working as 
a student in a laboratory in Germany [1]. Literatures showed 
about 76% of KTs originate from stomach, 11% in colorec-
tum, 4% from the breast, 3% from the biliary system, 3% 
from the appendix, and the remaining 3% from miscellaneous 
sites such as pancreas, uterine cervix, urinary bladder, or renal 
pelvis [2,3]. However, recent articles have shown a higher 
incidence of KT of colorectal origin compared with those of 

gastric origin [3,4]. Currently, the diagnosis of KT is based on 
diagnostic criteria of the World Health Organization based on 
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the pathological description by Serov and Scully [5]. The fol-
lowing features should be present for the diagnosis of KT: the 
presence of stromal involvement, the presence of mucin-pro-
ducing neoplastic signet ring cells, and ovarian stromal sarco-
matoid proliferation. In Korea and many other countries, there 
are so many papers that analyze the clinical manifestations 
and mean survival time. However, study of survival analysis for 
primary site has not been conducted. Therefore we analyzed 
mean survival time of KT originated from gastrointestinal tract, 
further dividing into gastric and colorectal origin based on 
clinical manifestation. The current studies purpose on predict-
ing the prognosis of KT and it is going to hopefully contribute 
in the future treatment.

Materials and methods

Between January 2001 and December 2010, analysis of elec-
tronic medical record was performed retrospectively on 160 
patients diagnosed with metastatic tumor of ovary who un-

derwent surgical treatment in our Department of Obstetrics 
and Gynecology. We excluded 2 patients who were operated 
on in other hospitals and those who did not have clear pri-
mary site identified in pathological examination. One patient 
had ovarian tumor which is originated in breast, another had 
it from vague site. We also exclude patients who did not have 
sufficient data in electronic medical record. We compared 
to the clinical manifestation of KTs of gastric origin and KTs 
of colorectal origin. We focused mainly on disparity in mean 
survival time s in patients by taking into account the following 
variables. We determined factors directly related to the prog-
nosis by comparing the mean survival time of gastric origin 
and colorectal origin, premenopausal and postmenopausal, 
synchronous and metachronous, unilateral and bilateral ovar-
ian invasion, presence and absence of ascites, and presence 
and absence of extraovarian metastasis all the patients. First 
mean survival time of gastric origin and colorectal origin were 
collected and compared, based on the following five factors: 
premenopausal or postmenopausal, synchronous or meta-
chronous disease, unilateral or bilateral ovarian involvement, 

Table 1. All patient characteristics

Parameter No. (%) P-value Stomach origin (%) Colorectal origin (%) P-value

Total 156 – 111 45

Median age (yr, range) 45.8 – 43.8 (24–76) 50.4 (19–82) 0.002

Mean follow-up (mo)

After primary diagnosis 28.4 – 25.5 34.8 0.098

After meta diagnosis 15.5 0.005 12.1 24.0 0.001

Menopause

Pre 105 (67.3) – 85 (76.6) 20 (44.4) 0.001

Post 51 (31.7) 0.012 26 (23.4) 25 (55.6) 0.999

Detection time

Synchronous 67 (42.9) – 47 (42.3) 20 (44.4) 0.001

Metachronous 89 (57.1) 0.000 64 (57.7) 25 (55.6) 0.001

Uni or bilateral

Unilateral 51 (32.7) – 27 (22.3) 24 (53.3) 0.888

Bilateral 105 (67.3) 0.005 84 (75.7) 21 (46.7) 0.001

Ascite

Negative 64 (41.0) – 43 (67.2) 21 (32.8) 0.008

Positive 92 (59.0) 0.779 68 (73.9) 24 (26.1) 0.001

Metastasis

Only ovary 134 (85.9) – 94 (70.1) 40 (29.9) 0.001

Extra ovary 22 (14.1) 0.127 17 (77.3) 5 (22.7) 0.017
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presence or absence of ascites, metastasis limited to ovary or 
metastasis to the other side. We used SPSS ver. 18.0 (SPSS 

Inc., Chicago, IL, USA) for statistical analysis by using Pearson 
chi-square test, independent t-test, and for one-way analy-
sis by using variance test. Survival analyses and comparisons 
were performed using the Kaplan-Meier method. A P-value of 
<0.05 was considered to be statistically significant. 

Results

From January 2001 to December 2010, surgical treatments 
were performed on 160 patients with KT in our hospital. 
Among the 160 patients, 156 (93.3%) had KTs of gastrointes-
tinal origin. Of this population, 111 patients (71.2%) had KTs 
of gastric origin, and 45 patients (28.8%) had KTs of colorectal 
origin. The remaining patients had KTs of breast origin and 
some did not have clear primary site identified in pathologi-
cal examination. Our analysis involved primarily patients with 
KT of gastric origin. Clinical manifestations and mean survival 
time are summarized in Tables 1, 2, and 3. The age at which 
patients were diagnosed ranges from 19 to 82 years, with a 
mean age of 45.8 years. The average age of patients with KTs 
of gastric origin is 43.8 years (range, 24 to 76 years), and the 
average age of patients with KTs of colorectal origin is 50.4 
years (range, 19 to 82 years) (Table 1). The average age of 
patients with KTs of colorectal origin is significantly older than 

Table 3. Comparison mean survival time of the patients with gastric and colorectal origin 

Mean survival time (mo)
P-value

Stomach origin Colorectal origin

Menopause

Pre 17.4 27.4 0.126

Post 32.6 32.3 0.365

Detection time

Synchronous 8.7 27.4 0.000

Metachronous 30.0 32.3 0.536

Uni or bilateral

Unilateral 23.7 38.2 0.197

Bilateral 18.7 21.3 0.648

Ascite

Negative 19.7 29.3 0.372

Positive 19.7 33.1 0.012

Metastasis site

Only ovary 21.0 30.3 0.052

Extra ovary 11.3 60.4 0.131

Table 2. Comparison between mean survival time of all patients

Parameter Mean survival time (mo) P-value

Total 22.7 –

Stomach origin 19.2 –

Colorectal origin 27.3 0.015

Menopause

Pre 19.0 –

Post 32.5 0.021

Detection time

Synchronous 10.9 –

Metachronous 30.6 0.000

Uni or bilateral

Unilateral 31.7 –

Bilateral 19.3 0.001

Ascite

Negative 23.5 –

Positive 22.3 0.938

Metastasis

Only ovary 23.9 –

Extra ovary 14.1 0.122
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the others (P=0.002) (Table 1). All patients’ mean follow-up 
period was 22.7 months, and differences observed during that 
follow-up period after metastasis diagnosis for gastric origin 
KT was 12.1 months and for colorectal origin KT were 24.0 
months (P=0.001) (Table 1). Mean survival time of all patients 
with KT was 22.7 months (Fig. 1A). Mean survival time of the 
patients with colorectal origin was significantly longer than 
that of the patients with gastric origin (P=0.015) (Fig. 1B). 
Among all of the patients, 105 (67.3%) were premenopausal, 
and 51 (31.7%) were postmenopausal.  In cases of gastric 
origin KT, there were more premenopausal patients (85 pa-
tients, 76.6%). However, in patients with colorectal origin KT, 

25 patients (55.6%) were postmenopausal. Among all of the 
patients, the postmenopausal patients’ mean survival time was 
32.5 months, which is longer than that of the premenopausal 
patients’ 19.0 months (P=0.021) (Fig. 2A). KT can also be 
classified according to the timeframe in which the metastatic 
ovarian cancer was diagnosed; synchronous vs. metachronous. 
Among all patient groups, 89 patients had metachronous 
cancer, with primary ovarian cancer discovered later. Out of all 
patients, those with metachronous cancer had longer mean 
survival time than those who had synchronous cancer (P=0.001) 
(Fig. 2B). In synchronous cancer group, KT of colorectal origin 
group showed longer mean survival time than KT of gastric 

Fig. 1. Kaplan-Meier survival curve. (A) Overall survival in all patients (n=156). (B) Comparing overall survival gastric origin Krukenberg 
tumor to colorectal origin Krukenberg tumor.

 A	 B

Fig. 2. Kaplan-Meier survival curve. (A) Comparing overall survival premenopause patients to postmenopause patients. (B) Comparing 
overall survival synchronous Krukenberg tumor to metachronous Krukenberg tumor.

 A	 B
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origin group (P=0.001) (Fig. 3A). As in metachronous cancer, 
there was no difference between the two groups (P=0.536) 
(Table 3). Based on the ovaries involvements (unilateral vs. 
bilateral), KTs with bilateral involvement (105 cases, 67.3%) 
were more common (Table 1). The mean survival time in uni-
lateral and bilateral involvement was 31.7 months and 19.3 
months, respectively (P=0.001) (Fig. 4A). When comparing the 
unilateral with bilateral group, there was no significant differ-
ence in mean survival time between gastric origin and colorec-
tal origin. Ninety-two total patients (59%) presented with asci-
tes and 64 patients (41%) presented without ascites. However, 
the difference in mean survival time between these subgroups 

was not statistically significant. However, when comparing 
patients with ascites, the mean survival time of patients in 
colorectal origin (33.1 months) was better than that of patients 
in gastric origin (19.7 months), and the difference was statisti-
cally significant (P=0.012) (Fig. 3B). At the time of diagnosis, 
134 patients (85.9%) had metastasis only to the ovary, while 
the remaining 22 patients (14.1%) had extra-ovarian metas-
tasis. There was no significant difference in mean survival time 
based on this criterion (P=0.122) (Fig. 4B). However, in the 
ovarian-only group, mean survival time of colorectal origin (30.3 
months) was longer than that of gastric origin (21.0 months), 
which was statistically significant (P=0.052) (Table 3).

Fig. 3. Kaplan-Meier survival curve. (A) In synchronous Krukenberg tumor (KT) patients, comparing overall survival gastric origin KT to 
colorectal origin KT. (B) In all patients with ascites, comparing overall survival gastric origin to colorectal origin.

 A	 B

Fig. 4. Kaplan-Meier survival curve. (A) Comparing overall survival unilateral ovary invasion patients to bilateral ovary invasion patients. (B) 
Comparing overall survival only ovary metastasis patients to extraovary metastasis patients.

 A	 B
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Discussion

The term “Krukenberg tumor” is used either as a broad desig-
nation to cover all metastatic tumors of the ovary or in a nar-
row sense to describe metastatic tumors from the tract [6,7]. In 
some cases, it is not easy to differentiate primary ovarian tumor 
and metastatic ovarian tumor. Notably, metastatic ovarian 
tumor from colon is more difficult to differentiate. The misdi-
agnosis rate is 45% in 1980s, but accuracy of the diagnosis is 
increasing with the development of diagnostic techniques [8]. 
The most common origins of KTs are gastrointestinal cancers, 
and 93.3% tumors in present series were from either gastric 
or colorectal cancers. Several investigators have suggested 
that stomach cancer is the most frequent source of ovarian 
metastasis [6,7]. But others have reported colon cancer as the 
most common source [8,9]. We found that most of KTs arise 
from either primary gastric cancer (66.4%) or colorectal cancer 
(26.9%). In general, KTs are rare in Western countries, account 
only 3% to 4%.. Somehow, KTs are more common in Korea 
than Western countries because of high incidence of gastric 
cancer [10]. Most of the journals regarding KTs describe the di-
agnosis or the clinical manifestation. In our study, we analyzed 
mean survival time and focused on the prognosis of two can-
cers. Age at diagnosis ranges from 13 to 81 years, but average 
occured age is from 42 to 50.4. The mean age of the patients 
at the time of diagnosis with non-genital cancer that metas-
tasized to the ovary was 45.8 years (premenopausal patients 
accounted for 67.3% of the patients), it is younger than that of 
primary ovarian cancer (mid-50s) [9]. Prevalence of KT is higher 
in premenopausal patients than postmenopausal patients. 
Otherwise, mean survival time of postmenopausal patients is 
higher than premenopausal patients. The onset ages of KTs are 
10 years younger than primary ovarian cancers. Because young 
women get more stomach cancer than older and colon cancers 
have opposite result. In this study, the mean survival time after 
resection of the metastatic ovarian tumors from gastrointestinal 
organs was 22.7 months which is similar to other studies. We 
found that the mean survival time with KTs from colorectal can-
cer was significantly longer than from gastric cancer (P=0.015). 
KTs often have some symptoms: abdominal or pelvic pain, 
bloating, ascites, and pain during sexual intercourse. Some-
times KTs can cause a reaction of the ovarian stroma, and then 
provoke hormone production that results in vaginal bleeding, 
menstrual habits change, hirsuitism and occasionally virilization 
as a main symptom [11,12]. Several mechanisms have been 

suggested to explain the progression and recurrence path-
way of the cancers such as lymphatic spread, hematogenous 
spread, direct invasion, peritoneal seeding. Although KT also 
may be induced by complex mechanisms, lymph node metasta-
sis is considered to be the most potent risk factor in recurrence 
[13]. It was reported that patients who had KTs were younger 
than those had primary ovarian cancers, and the functioning 
ovary was prone to metastatic disease because the rich ovar-
ian blood supply leads to hematogenous metastasis [14]. KTs 
which involved in bilateral ovaries are more common than in 
unilateral ovary. Moreover, in unilateral KTs, right ovary is more 
often involved than left one. In this study, 105 patients (67.3%) 
presented with bilateral involvement which was significantly 
more frequent than 51 patients (32.7%) that presented unilat-
erally. However patients who had KTs from colorectal cancers 
had unilateral presentations more frequently (24 patients, 
53.3%). Prognosis of unilateral involvement is better than 
bilateral, which can influence overall prognosis. Synchronous 
diagnosis means finding ovarian metastasis and original cancer 
at the same time. Metachronous KTs have longer mean survival 
time than synchronous KTs. Because metachronous KTs include 
some interval before it was recurred. In recent study, Most of 
the KTs are diagnosed later to primary cancer or diagnosed at 
the same time with primary cancer which shows no significant 
differences in survival rate [15]. In this case, however, metachro-
nous was 30.6 months, and it is longer than mean survival time 
of synchronous that was 10.9 months (P=0.000). Synchronous 
KTs originated in colorectal cancers had a significantly longer 
survival time than that in gastric cancers (P=0.001). In this 
study, the metastatic ovarian cancers were present at diagnosis 
of the primary cancer in 67 of 156 cases. In general, the pres-
ence of ascites in ovarian cancer is a poor prognostic sign. In 
our case, 92 patients have ascites (59.0%); however, the mean 
survival time of patients who have ascites was not shorter than 
that of patients who do not have ascites. In this study, 134 
patients (85.9%) showed solitary metastasis to the ovary. Since 
KTs are secondary (metastatic) tumor, management might be 
logically driven by identifying and treating the primary cancer. 
Some studies have opinions that the role of surgical resection 
has not been adequately addressed, but if metastasis is limited 
to the ovaries, surgery may improve survival rate [15-17]. In op-
eration for KTs, T stage must be considered. Based on T stages, 
the tumor cells could scatter more easily into the peritoneal 
cavity, rather than metastasize. Therefore, the importance of 
transcoelomic metastasis to ovaries from advanced gastroin-
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testinal carcinomas should not be overlooked. Thus, T stage of 
the primary carcinomas is the most important predictor of KTs. 
Timing of operation for KTs was also analyzed. Whether the 
surgery should be performed synchronously or metachronously 
had a significant impact on mean survival time. However, the 
optimal treatment of KTs is unclear [16]. Metastatic ovarian tu-
mors from other primary sites are a manifestation of advanced 
disease and therefore the prognosis is generally poor. In one 
study, the overall five-year survival rate of 357 patients with 
KTs was just 5.4% [8]. In another study, five-year survival rate 
of KTs after resection of primary lesion in the stomach, colon 
and rectum, breast were 0%, 20.7%, 22.2%, respectively 
[18]. Some prior studies have suggested that presence of asci-
tes and bilateral invasion of ovary did not significantly impact 
on the survival rate. Controversially, for patients with ascites, 
mean survival time of patients with colorectal origin was 33.1 
months, which is longer than that of synchronous 19.7 months 
(P=0.012). In all patients, there was no survival rate difference 
between extra-ovarian metastasis and ovarian-only metasta-
sis. In case of ovarian-only involvement, mean survival time of 
KTs from colorectal cancers was 30.3 months, which is longer 
than that of KTs from gastric cancers (21.0 months, P=0.052). 
This study concluded that the clinical manifestation and overall 
survival time of patients are distinctly based on origin of the 
primary lesion (gastric lesion vs. colorectal lesion). In this study, 
regarding some factors are common. The factors are premeno-
pausal, metachronous, bilateral ovarian involvement, presence 
of ascites, and ovarian-only metastasis. Comparing of all pa-
tient’s mean survival time, menopause, metachronous, and uni-
lateral involvement appeared statistically significant differences 
in mean survival time. Furthermore, individual factors: synchro-
nous diagnosis, presence of ascites, and ovarian-only metastasis 
appeared a significant longer mean survival time in KTs from 
colorectal cancers than KTs from gastric cancers. These results 
will predict the overall prognosis of patients with KT.
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