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Abstract
With improved survival of cancer patients, we increasingly encounter infrequent metastatic locations. While for the com-
mon metastatic locations both prognostic information as well as evidence-based guidelines are available, for rare locations 
we have to rely on anecdotal case reports, the value of which is currently unknown. Therefore, we performed a systemic 
literature review and compare the results with a large national real-life cohort focussed on breast cancer patients with colo-
rectal metastases. We performed a systematic literature search for breast cancer patients with colorectal metastases. Autopsy 
studies were excluded. Data on stage, histological factors, treatment and outcome were extracted. All identified cases were 
analysed as individual patients. The real-life cohort was extracted from the nationwide Dutch pathology databank. Linkage 
with the Netherlands Cancer Registry provided clinical characteristics, treatment and outcome data. Survival analyses and 
univariate regression were performed to identify relevant features for future treatment decisions. We identified 308 patients 
from 207 studies in the literature, and 454 patients in the real-life cohort. Colorectal metastases were the first metastatic 
event in 42.5% and 47.0% respectively. Cohorts were comparable for age, gender, location and hormone status, but differed 
in tumour type, stage and treatment. The time to colorectal metastases was similar in both cohorts (median of 68 months), 
and was dependent on presence of other metastases, nodal status, and primary breast surgery. The median overall survival 
after development of colorectal metastases was 20.6 months (95%CI 18.0–23.1 months). Despite a potential publication 
bias and lack of complete data for patients in the case report series, we have shown that an extensive systematic review can 
provide data that are comparable to real-life data, which can be used for decision-making and informing patients. Colorectal 
metastases are a late event in breast cancer patients, that is not associated with a detrimental survival.
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Abbreviations
CI	� Confidence interval
ER	� Estrogen receptor
HR	� Hazard ratio
IDC	� Invasive ductal carcinoma
ILC	� Invasive lobular carcinoma
NCR	� Netherlands cancer registry
PR	� Progesterone receptor
OS	� Overall survival

Introduction

Recent improvements in oncological care result in better 
overall survival, even in patients with metastatic disease 
[1, 2]. Longer survival with metastatic disease results in 
the observation of new locations of metastases, that were 
rarely observed before, such as brain metastases in colorectal 
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cancer patients [3]. While the conventional and most fre-
quent locations of metastatic disease, such as liver metas-
tases in colorectal cancer and bone metastases in breast 
cancer, are currently treated following evidence based guide-
lines [4–6], there is hardly any evidence for the efficacy of 
treatment for metastases diagnosed at rare sites. Moreover, 
while imaging is often sufficient proof for common meta-
static sites, at rare sites pathology confirmation is frequently 
necessary.

Metastases diagnosed in the colon are relatively rare, 
with approximately 1 case in every 140 resections for colo-
rectal malignancy [7]. However, even this number seems 
a gross overestimation, given the low numbers detected in 
the bowel cancer population screening programs [8]. In 
contrast, the small bowel is more frequently affected by 
metastases [9]. The mechanisms underlying these differ-
ences are not entirely clear. When focusing on metastases 
in the colon, various studies point towards the breast as their 
most common origin, supposedly responsible for 20–50% of 
metastases in the colon [10, 11]. Breast cancer is one of the 
most common types of cancer in women worldwide [12]. 
The prognosis of breast cancer patients, although highly 
dependent on subtype, is relatively good, with a 10 year 
crude recurrence-free survival of 81.9% [13]. Patients with 
metastatic disease have a 22% 5 year overall survival [14]. 
Numerous studies have investigated metastatic patterns of 
breast cancer: the most common metastatic locations are 
lung and pleura, bone, and liver [15]. Metastases to the gas-
trointestinal tract are well recognized, and occur in 0.2–11% 
of cases [15–18]. The incidence of colorectal metastases in 
autopsy studies is as high as 10% [19].

For breast cancer patients with colorectal metastases, as 
well as for patients presenting with other rare oncological 
scenarios, there is an urgent and unmet need for informa-
tion on treatment and prognosis, although limited sources 
are available. The most common source of information are 
case reports and small series. These are seen as anecdo-
tal evidence, and as such, are considered the lowest level 
of evidence in the hierarchy of evidence-based medicine 
[20]. Generalizability is limited due to the focus on single 
patients, with the inherent problems with methodology and 
statistics. Recently published guidelines [21] try to improve 
the quality of case reports. Indeed, case reports can provide 
useful insights into rare encounters into everyday practice 
[22, 23] and many provide a summary of the published lit-
erature on the subject, although these reviews are usually not 
performed according to the systematic strategies.

In order to investigate the value of case series, we per-
formed an exhaustive systematic review of the literature 
and compared the data with a national cohort study, using 
record linkage between the national pathology database and 
the Netherlands cancer registry (NCR). Our first aim was to 
determine the value of case reports for the rare oncological 

scenarios, to determine whether this type of information is 
useful for clinical decision making, providing adequate and 
representative information. Our second aim was to summa-
rize and analyse all available data on histologically proven 
colorectal metastases of breast cancer, in order to provide 
evidence for future treatment.

Methods

Strategy for search of articles and selection criteria

A comprehensive literature search for published studies 
was performed using Pubmed and Medline databases from 
inception to October 29th 2019, using the following terms 
"Colorectal Neoplasms/secondary "[MeSH] and “Rectal 
Neoplasms/secondary”[MeSH]. Additional searches were 
performed by manual cross-referencing. To avoid biases, 
there was no language restriction, nor was there selection on 
the basis of the number of included patients. We included all 
case reports and case series with original data that describe 
individual patients with secondary colorectal cancers that 
were derived from primary breast cancers. We excluded 
autopsy series, to limit ourselves to clinical useful scenarios. 
We further excluded studies describing primary colorectal 
cancer, metastases in small bowel and stomach, animal and 
in vitro studies, and studies describing direct invasion from 
other organs. Finally, all cases with metastases from other 
origins were excluded. Our strategy was registered in PROS-
PERO under number CRD42020149611.

Strategy for population‑based cohort study

Cases were identified in the Nationwide Dutch pathology 
databank (PALGA) between 1991 and 2019, and recorded 
under number lzv2019-144. PALGA has nationwide coverage 
since 1991 [24]. Selection was based on the following terms: 
“colon” (SNOMED term T67___) or “rectum” (SNOMED 
term T68___) or “bowel” (SNOMED term T50100) in com-
bination with “metastasis”, where one of the first three terms 
should be the identifier of the target organ to exclude metasta-
ses derived from colorectal cancer. We then excluded all cases 
where the primary tumour was not breast cancer. Additional 
pathology reports of the selected patients were retrieved to 
determine the presence of histologically proven metastases in 
other organs and to retrieve details on the primary breast can-
cer. Data on endoscopic appearance and clinical symptoms 
were retrieved from the clinical data in pathology requests. 
Linkage of the patients with the NCR (registered under num-
ber K20.038) was performed to retrieve data on treatment of 
the primary tumour, metastasis and survival. This study was 
exempt from ethical approval because of anonymous data. Our 
study was conducted in compliance with national guidelines 
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such as the Code of Conduct for the Use of Data in Health 
Research as issued by the Foundation Federation of Dutch 
Medical Scientific Societies (Federa), as well as the institu-
tional regulations of PALGA and the NCR. All data were 
handled according to the General Data Protection Regulation. 
Consent for the design, data abstraction process from the NCR 
and storage protocols was obtained from the supervisory com-
mittee of the NCR. Scientific approval was obtained from the 
PALGA and the NCR scientific boards.

Data extraction

For both the literature study and the population study we 
extracted patient data (age at time of breast cancer, sex), data 
on the primary breast cancer (location, type, size, nodal sta-
tus, hormone receptor status, HER2 status), treatment of the 
breast cancer ((neo-)adjuvant systemic treatment, radiation 
therapy, surgical procedures), interval between diagnosis of 
primary breast cancer and diagnosis of colorectal metasta-
ses, symptoms, endoscopic presentation, surgical treatment 
of the colorectal metastases, presence of other metastases 
and survival since detection of the colorectal metastases. 
Data were entered in SPSS (SPSS for Windows, IBM SPSS 
Statistics 20, SPSS Inc, Chicago, Illinois, USA).

Statistical analysis

All cases identified in our systematic literature search were 
considered and analysed as individual patients. The χ2-
square test was used to compare demographics, tumour and 
treatment characteristics between groups. All tests of signifi-
cance were two-tailed: differences at P values of less than 
0.05 were considered to be significant. In survival analyses, 
overall survival (OS) was defined as the interval between the 
date of colonic metastasis until the date of death or until last 
follow-up. Patients who were alive at the end of follow-up 
were censored in survival analyses. OS curves were gener-
ated according to the Kaplan–Meier method. Comparison 
was made per cohort and based on the interval between pri-
mary breast cancer and diagnosis of colorectal metastases.

Factors influencing interval to colonic metastasis and 
survival were investigated with multivariate Cox regression 
analysis. For multivariate analysis the forward stepwise 
approach was applied. Statistical analyses were performed 
with the statistical software package SPSS.

Results

Systematic literature search results

A total of 406 studies were retrieved from PubMed and 
Medline for secondary rectal neoplasms and 854 were 

found using secondary colonic neoplasms as retrieval term. 
Duplicates were excluded (N = 68). A further 1086 studies 
were excluded because they did not meet general inclusion 
criteria (Fig. 1A) [25]. Manual cross-referencing resulted in 
an additional 113 case reports. Based on titles and abstracts 
(if available) 220 papers were included in our study. We 
excluded 10 studies since they did not have original data 
and three studies because the metastases were located in the 
small bowel or stomach rather than in the large bowel. The 
remaining 201 studies, which comprised 308 patients, were 
included in our individual case analysis (all references are 
presented in supplemental Table 1). Most studies (N = 187) 
described one patient each. Global distribution is depicted 
in Fig. 1B, with most patients from the USA (N = 100) and 
Japan (N = 32). One study (N = 35) was from an international 
collaboration [10]. The cases were described in the period 
between 1961 and 2019 (Fig. 1C).

Out of the 207 case reports and case series, 15 claimed a 
review of literature in the title (supplemental file). Of those, 
only six provided a table with individual patient data that 
varied from 6 to 39 cases, with variable information about 
symptoms, treatment, cancer type and interval. Another 8 
papers showed similar tables, including 9–75 patients. Due 
to the limited information content, no firm conclusions could 
be drawn.

Clinical and pathological data of the primary breast 
cancer from the literature cohort

Clinical and pathological data are summarized in Table 1. 
Most included patients were female (98.9%); in 37 cases, 
the sex was not explicitly stated in the case report. The age 
of patients at the time of diagnosis of the primary tumour 
varied between 23 and 84 years (mean age 57.3 years). The 
majority of patients presented with invasive lobular carci-
noma (68.9%) versus invasive ductal carcinoma (26.6%). In 
six cases, mixed carcinoma was reported. More rare types 
were apocrine carcinoma (N = 2), metaplastic carcinoma 
(N = 2), mucinous carcinoma (N = 2), and papillary carci-
noma (N = 1).There were many missing data from cases in 
the literature search, in 225 cases there was no information 
about HER2 status. Either size or T classification was not 
reported in 220 cases. Information on treatment of the pri-
mary breast cancer was also incomplete.

Colorectal metastases from the literature cohort

Most metastases were present either in the right colon or the 
rectum (Table 1). The macroscopy of the metastases was 
highly variable, stenosis and ulcerating cancerous masses 
were more frequent than more specific patterns such as lini-
tis plastica, polyposis and inflammatory bowel disease-like 
mucosal changes. The majority of patients presented with 
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Fig. 1   Information on the included cohorts. A Prisma flow chart 
of the systematic literature review, B Global distribution of cases 
derived from the systematic literature review. C Distribution of cases 

of the literature review over time. D Distribution of cases of real-life 
cohort over time (based on the year of diagnosis of colorectal metas-
tasis)
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Table 1   Patient characteristics, 
characteristics of primary breast 
cancer and colonic metastases, 
per cohort

Literature data Real-life cohort P-value

Age
 Mean (range) 57.2 (23–84) 57.8 (33–87) 0.56

Sex
 Female:male 268:3 451:3 0.52

Primary breast cancer Location
 Right breast 70 (43.5%) 172 (41.6%) 0.44
 Left breast 79 (49.1%) 220 (53.3%)
 Bilateral cancer 12 (7.5%) 21 (5.1%)
 Unknown 147 41

Tumor type
 IDC 72 (26.6%) 175 (40.0%) 0.001
 ILC 186 (68.6%) 238 (54.3%)
 Other 13 (4.8%) 25 (5.7%)
 Missing 37 16

T category
 T1 22 (24.7%) 189 (48.0%)  < 0.001
 T2 38 (43.2%) 146 (37.1%)
 T3 18 (20.5%) 41 (10.4%)
 T4 10 (11.4%) 18 (4.6%)
 Unknown 220 60

N category
 N0 42 (37.2%) 118 (29.0%)  < 0.001
 N1 26 (23.0%) 212 (52.1%)
 N2/3 45 (39.8%) 77 (18.9%)
 Unknown 195 47

M category
 M0 140 (74.5%) 315 (73.3%) 0.75
 M1 48 (25.5%) 115 (26.7%)
 Unknown 121 24

ER status
 Positive 128 (88.3%) 323 (92.0%) 0.19
 Negative 17 (11.7%) 28 (8.0%)
 Unknown 164 103

PR status
 Positive 78 (67.8%) 223 (68.6%) 0.88
 Negative 37 (32.2%) 102 (31.4%)
 Unknown 194 129

HER2 status
 Positive 11 (13.1%) 16 (6.6%) 0.06
 Negative 72 (86.9%) 228 (93.4%)
 Unknown 225 210

Surgery  < 0.001
 Local excision 24 (13.0%) 107 (23.9%)
 Mastectomy 134 (72.8%) 243 (54.4%)
 No breast surgery 26 (14.1%) 97 (21.7%)
 Unknown 124 7
 Lymph node surgery 140 (81.9%) 308 (68.9%) 0.001
 No lymph node surgery 31 (18.1%) 139 (31.1%)
 Unknown 138 7
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gastrointestinal complaints (obstruction 34.3%, diarrhoea 
22.4% or rectal blood loss 13.8%). Patients without com-
plaints (N = 26) underwent coloscopy because of population 

screening programs or abnormal imaging as part of the 
response evaluation of breast cancer treatment.

IDC invasive ductal carcinoma, ILC invasive lobular carcinoma, T tumor size, N nodal status, M metasta-
sis, ER estrogen receptor, PR progesterone receptor

Table 1   (continued) Literature data Real-life cohort P-value

Radiotherapy  < 0.001
 Yes 65 (40.1%) 211 (56.3%)

 No 97 (59.9%) 164 (43.7%)
 Unknown 109 79

Chemotherapy  < 0.001
 Yes 97 (58.8%) 137 (36.5%)
 No 68 (41.2%) 238 (63.5%)
 Unknown 106 79

Hormonal therapy 0.43
 Yes 92 (55.4%) 222 (59.0%)
 No 74 (44.6%) 154 (41.0%)
 Unknown 105 78

Colonic metastasis Location 0.10

 Right colon 70 (33.0%) 136 (34.1%)

 Left colon 43 (20.3%) 101 (25.3%)

 Rectum 68 (32.1%) 93 (23.3%)

 Multiple locations 31 (14.6%) 69 (17.3%)

 Unknown 59 55

Macroscopy 0.008

 Normal 3 (1.5%) –

 Ulcus 10 (5.1%) 11 (3.4%)

 Polyp 12 (6.1%) 18 (5.6%)

 Cancer 76 (38.8%) 114 (35.6%)

 IBD 18 (9.2%) 27 (8.4%)

 Stenosis 47 (24.0%) 113 (35.3%)

 Polyposis 7 (3.6%) 4 (1.3%)

 Linitis plastica 13 (6.6%) 8 (2.5%)

 Other 10 (5.1%) 25 (7.8%)

 Unknown 75 134

Symptoms 0.064

 None 26 (12.4%) 9 (11.3%)

 Blood loss 28 (13.3%) 5 (6.3%)

 Diarrhea 47 (22.4%) 13 (16.3%)

 Obstruction 72 (34.3%) 39 (48.8%)

 Pain 29 (13.8%) 14 (17.5%)

 Other 8 (3.2%) -

 Unknown 61 374

Surgery  < 0.001

 Yes 108 (52.7%) 138 (30.5%)

 No 97 (47.3%) 314 (69.5%)

 Unknown 65 2
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Thirty-seven patients (17.9%) presented with colorectal 
metastasis as the first sign of breast cancer. The interval 
between the primary breast cancer and colorectal metasta-
sis was as long as 300–500 months in some cases, with a 
median interval of 72 months for metachronous metastases 
(Fig. 2A). For 131 patients (42.5%), the colorectal metastasis 
was the first sign of metastatic disease, in 54 patients subse-
quent metastases were documented (Fig. 2C).

Real‑life cohort

A total of 10,735 patients were identified with our search 
strategy in the national pathology database between 1991 
and 2019. The selection on colorectal breast cancer metas-
tases resulted in 519 patients. Subsequently, we excluded 
all cases with only serosal involvement (these were consid-
ered peritoneal metastases), uncertainty about the primary 
tumour and those diagnosed at autopsy, as well as those that 
were coded incorrectly. This resulted in 454 patients. Based 
on the origin of the case reports and the national coverage of 
the population database, there is an overlap of 19 cases with 
the literature cohort. Linkage with the NCR was possible in 
83% of cases, so full data including treatment was available 
for a total number of 375 cases. Linkage was not possible 
for cases diagnosed before 1991 (N = 72). In an additional 7 
cases the cause of non-linkage was unknown. The distribu-
tion of colonic metastases in the real-life cohort over time 
is depicted in Fig. 1D.

Clinical and pathological data of the primary breast 
cancer from the real‑life cohort

Clinical and pathological data are summarized in Table 1. 
Most included patients were female (99.3%). The age of 

patients at the time of diagnosis of the primary breast tumour 
varied between 33 and 87 years (mean age 57.6 years). The 
majority of patients presented with invasive lobular carci-
noma (53.3%) versus invasive ductal carcinoma (40.0%). 
In twenty cases, mixed carcinoma was reported. More rare 
types were medullary carcinoma (N = 1), neuroendocrine 
carcinoma (N = 1), mucinous carcinoma (N = 2), and papil-
lary carcinoma (N = 1). The frequency of missing data from 
cases in the population search was limited, in 210 cases there 
was no information about HER2 status, which might be 
explained by the more recent introduction of this biomarker.

Colorectal metastases from the population search

Most metastases were present in the right colon (34.3%; 
Table 1), the distribution was similar to the distribution 
from the case reports (P = 0.10). The macroscopic presenta-
tion of the metastasis differed slightly from the case reports 
(P = 0.051), mainly due to the classification of stenosis ver-
sus cancerous growth. Taken together, the occurrence of 
stenosis and cancerous growth were similar. The cases clas-
sified as other in the population study, were mostly described 
as oedema (N = 10), perforation (N = 4) or diverticulitis 
(N = 7). Symptoms, although rarely reported in the clinical 
information, were not different from the literature cohort.

Twenty-nine patients (6.7%) presented with colorectal 
metastases as the first sign of breast cancer. The interval 
between the primary breast cancer and colorectal metasta-
sis (Fig. 3A) was over 300 months for three patients, with 
a median interval of 79 months (mean interval 95 months), 
which is comparable to the data of the literature search. For 
244 patients, the colorectal metastases were the first histo-
logical proven metastasis (47.0%), in 134 patients subse-
quent metastases were documented (Fig. 2A).

Fig. 2   Distribution of other metastases in relation to the time of 
presentation of colorectal metastases in sunburst plots (A literature 
cohort, B real-life cohort). Reading the charts from the middle out-

wards, the different metastatic locations per patient are depicted in 
relation to the timing of the colorectal metastasis
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Comparison of cohorts

Both cohorts were comparable in age, gender, localization, 
hormone receptor status and hormonal therapy use distribu-
tion (Table 1). In the real-life cohort more invasive ductal 
carcinomas were present (40.0% vs. 26.6%, P = 0.001) and 
the tumours were smaller (48.0% pT1 vs. 24.7%, P < 0.001), 
but more often presented with lymph node metastases (71% 
vs. 62.8%, P < 0.001). In the real-life cohort, we observed 
less mastectomies (54.4% vs. 72.8%, P < 0.001), less axil-
lary lymph node dissections (68.9% vs. 81.9%, P = 0.001), 
more radiotherapy (56.3% vs. 40.1%, P = 0.001) and less 
chemotherapy (36.5% vs. 58.8%, P < 0.001). There was no 
difference in the percentage of patients treated with hormo-
nal therapy. Resection of the metastases was performed more 
frequently in patients from the literature cohort, 52.7% vs. 
30.5% (P < 0.001), respectively.

Comparison of outcome data

Data for outcome were available for 208 patients from 
the literature cohort and 451 patients from the popula-
tion cohort. The median time to development of the colo-
rectal metastasis from the diagnosis of breast cancer was 
68.0 months (95% confidence interval (CI) 61.4–74.6) and 
similar in both cohorts (Table 2, Fig. 3A). In the literature 
cohort, there were more patients with colorectal metastases 
as the first presentation (18% vs. 7%, P < 0.001). Four factors 
influenced the timing of colorectal metastases (Table 2), in 
particular the presence of synchronous metastases and other 
metastatic sites before the development of colonic metastasis 
(Fig. 3D). There was no effect of subtype or biomarkers on 
the timing of colorectal metastases, nor an effect on survival. 
For patients with other synchronous metastases the interval 
to detection of colorectal metastases was 36 months (95% CI 
27–45 months, patients with synchronous colorectal metas-
tases excluded) versus 85 months (95%CI 78–92 months) in 
patients without synchronous metastases (P < 0.001), sug-
gesting that colorectal metastases are a late event. Further-
more, surgery of the primary tumour (Table 2, Fig. 3B) and 
nodal status (Fig. 3C) were related to the length of this inter-
val. In a multivariate approach, all these factors, including 
cohort, were significant factors in the timing of metastases.

We repeated the analyses for stage I-III breast cancer to 
exclude the effects of treatment decisions based on the pres-
ence of other metastases. The same factors were identified 
here: colorectal metastases as the first event (hazard ratio 
(HR) 1.4 (95% CI 1.2–1.7)), surgery of the primary tumour 
(HR 5.1, 95%CI 1.2–20.7)) and nodal status (HR 0.8 (95%CI 
0.7–1.0)).

The median overall survival of all patients after devel-
opment of colorectal metastases was 20.6 months (95% 

CI 18.0–23.1). In Table 2 the factors that might influence 
overall survival after colorectal metastases are summarized. 
Neither tumour characteristics nor metastasis-associated 
characteristics showed a significant relation with outcome. 
Only the length of the interval between the primary tumour 
and the colorectal metastases influenced survival, with a 
shorter interval paradoxically associated with longer sur-
vival (median survival 35 vs. 19.3  months, P = 0.012). 
Patients with synchronous colorectal metastases (N = 59) 
did have a median overall survival of 35.9 months (95% CI 
20.2–51.6 months). In the real-life cohort overall survival 
was shorter than in the literature cohort (median survival 
19.3 vs. 34.0 months, HR 0.8, 95% CI 0.6–1.0), albeit not 
significant (P = 0.06). When analysed in the cohort without 
synchronous metastases this difference was more evident 
(HR 0.5 (95%CI 0.3–0.9)).

Discussion

We have investigated the largest series of breast cancer 
patients with colorectal metastases ever published in lit-
erature and describe the presenting symptoms and morpho-
logical patterns of this unusual localization of breast cancer 
metastases. Also, we have shown that the median overall 
survival after development of the colorectal metastases var-
ies from 19 months for the real-life cohort to 34 months for 
the literature cohort. While we were able to identify several 
factors that were related with the interval between the pri-
mary tumour and the colorectal metastasis, the only factor 
that influences overall survival since colorectal metastasis 
was the length of this interval.

In care for oncology patients the boundaries of treat-
ment are continuously sought for. It is incontrovertible that 
metastatic disease is no longer observed as an endpoint of 
disease in which treatment with curative intent is no longer 
possible. Multidisciplinary teams even treat patients with 
several metastases, thereby continuously outweighing the 
potential benefits over possible harm. It is, however, due 
to the shifting paradigm difficult to estimate the potential 
benefit of local treatments in this patient category. Obvi-
ously, randomized trials or even cohort studies are missing, 
although a substantiated estimation of prognosis is desirable. 
In the current study we applied two different strategies to 
study outcome and effects of therapy in a rare oncologic 
condition: colorectal metastases of breast cancer.

We have collected the largest series of patients with breast 
cancer and subsequent development of colorectal metasta-
ses. Two separate cohorts, one individual patient data meta-
analysis based on a systematic review of case reports and 
small cases series and a real-life cohort resulted in a total 
number of 762 patients with 67 months as the median time to 
development of colorectal metastasis. Paradoxically, patients 
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No. of patients at risk No. of patients at risk
170 111 52 22 9 3 1 70 16 7 2 0 0 0
414 252 130 59 20 3 0 489 329 169 78 29 6 2

No. of patients at risk No. of patients at risk
159 116 57 27 8 1 0 308 183 79 39 11 0 0
321 172 81 28 11 1 0 249 163 95 38 17 5 1

No. of patients at risk No. of patients at risk
131 111 2 0 0 0 0 95 12 6 5 1 0 0
401 252 47 14 8 2 0 447 36 8 4 3 1 0

A

p = 0.26

p < 0.001

p < 0.001

B

p < 0.001

C D

E Fp = 0.06 p = 0.012

p < 0.001 p < 0.001

p = 0.26

Fig. 3   A–D Interval between primary breast cancer and diagnosis of 
colorectal metastasis. A Per cohort, in blue literature cohort, in red 
real-life cohort. B Impact of local surgery for breast cancer (blue: no 
surgery, red: surgery), C Impact of nodal status (red: no nodal metas-
tases, blue: lymph node metastases), D Colorectal metastases as a 
first event (blue). In red colorectal metastases as a subsequent event. 

E, F Overall survival after development of colorectal metastases. E 
Overall survival per cohort (blue: literature cohort, red: population 
cohort), F Overall survival depending on interval between primary 
breast cancer and diagnosis of colorectal metastases (blue: within 
1 year, red: interval is over 1 year). (Color figure online)
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Table 2   Cox regression for time to development of colorectal metastasis (univariate and multivariate) and for survival after colorectal metastasis

Time to development of colorectal metastasis Survival after colorectal metastasis

N Univariate (HR, 95%CI) Multivariate (HR, 
95%CI)

N Univariate (HR, 95% CI)

Cohort
 Literature 208 1.1 (0.9–1.3) 1.4 (1.1–1.7) 132 1.0
 Population 451 1.0 1.0 454 0.8 (0.6–1.0)

Surgery primary tumor
 Yes 506 1.0 1.0 445 1.0
 No 121 3.6 (2.9–4.5) 4.3 (3.5–5.5) 116 1.0 (0.7–1.2)

Location primary tumor
 Left 298 0.8 (0.6–1.2) 215 1.2 (0.7–1.9)
 Right 241 0.7 (0.5–1.0) 268 1.2 (0.7–1.9)
 Bilateral 32 1.0 26 1.0

Histologic subtype
 IDC 227 0.9 (0.6–1.3) 203 0.7 (0.5–1.1)
 ILC 370 1.1 (0.8–1.5) 324 0.8 (0.5–1.2)
 Other 36 1.0 34 1.0

Molecular subtype
 ER + /HER2 – or unknown 260 0.9 (0.6–1.4) 242 0.7 (0.4–1.2)
 ER + /HER2 +  22 1.0 (0.6–2.0) 18 0.5 (0.2–1.1)
 Triple negative 24 1.0 20 1.0

Size of primary tumor
 pT1 211 0.8 (0.6–1.3) 202 1.0 (0.6–1.7)
 pT2 183 0.7 (0.4–1.0) 169 1.2 (0.7–2.0)
 pT3 59 0.8 (0.5–1.3) 53 0.9 (0.5–1.6)
 pT4 29 1.0 23 1.0

Nodal status
 pN0 160 0.7 (0.5–0.8) 0.8 (0.6–1.0) 138 1.0 (0.8–1.2)
 pN +  358 1.0 1.0 335 1.0

Synchronous metastases
 Yes 158 0.3 (0.2–0.4) 0.3 (0.2–0.5) 143 1.0
 No 452 1.0 1.0 398 1.1 (0.9–1.4)

Colonic metastases as first event
Yes 371 1.4 (1.3–1.7) 1.5 (1.3–1.8) 371 0.9 (0.7–1.1)
No 254 1.0 1.0 254 1.0
Time to development of colorectal 

metastasis
– – –

  < 1 year 95 0.7 (0.5–0.9)
  > 1 year 488 1

Location metastasis – – –
 Right 182 1.0 (0.7–1.3)
 Left 120 1.1 (0.8–1.5)
 Rectum 138 1.0 (0.7–1.4)
 Multiple 85 1

Resection metastasis – – –
 Yes 211 1
 No 365 1.1 (0.9–1.4)
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that presented within 12 months with colorectal metastases 
had a significant longer survival time after development of 
colorectal metastases. In general, longer disease-free inter-
vals are associated with longer survival [26].

For almost all cancers, colorectal metastases are rare and 
peritoneal metastases are more common. Therefore, it might 
be possible that part of our patients (both in the real life 
cohort and in the literature search) might have peritoneal 
metastases infiltrating the colon rather than intraluminal 
colorectal metastases. Each individual case was evaluated 
for this and we excluded cases without mucosal presence 
of metastatic disease. From the patients that presented with 
other metastases synchronous with the colorectal metastases, 
approximately 50% were indeed peritoneal in origin (data 
not shown).Several differences were observed between both 
cohorts, for which theoretically multiple causes could be 
identified, including differences in the year of diagnosis or 
the country of origin. These causes are likely to contribute to 
the observed differences in outcomes. A sensitivity analysis 
for the timing of diagnosis of the primary tumour, where 
we arbitrarily included all papers with a publication date 
after 1995 did not show any impact on the observed differ-
ences between the cohorts for type, stage and treatment (data 
not shown). An additional sensitivity analysis comparing 
the Dutch cases from the literature review (N = 19) with the 
entire population cohort was hampered by the lack of data. 
Tumour type was the only evaluable factor with significantly 
less IDC in the literature cohort than in the real-life cohort 
(26.6% versus 40%, P = 0.015). Relatively large numbers 
were available from Japan (N = 39) and the USA (N = 100). 
However, due to limited follow-up data it was not possible 
to establish a potential effect of the country of origin on 
outcomes.

There are several limitations inherent to individual patient 
data meta-analyses, that are illustrated by the comparison 
with the real-life cohort. First, case reports are subject to 
selection bias and publication bias. In general, case reports 
represent rare or uncommon clinical situations, possibly 
leading to an overestimation of the frequency of these clini-
cal situations. This also accounts for the reporting of cor-
responding outcomes, which can be on either side of the 
spectrum (i.e. ranging from extremely poor prognosis to 
surprisingly long survival). Surprisingly, there was no dif-
ference in the number of male breast cancer patients.

Second, not all data regarding the primary tumour and 
treatment characteristics was available for each individual 
patient (summarized in supplemental Fig. 1). Occasionally, 
the time course of the disease could not be reconstructed. 
This is reflected by different patient numbers in patient char-
acteristics and survival analyses. The real-life cohort was 
lacking in sufficient data on symptoms that accompanied the 
colorectal metastases, this was to be expected, since these 

cases were retrieved from the pathology database and the 
cancer registry, that do not systematically collect these data.

In this study we have shown that, despite the obvious dif-
ferences between case reports and large population-based 
studies, the information that can be retrieved from a system-
atic review of cases in the literature is valuable and compara-
ble to real-life cohorts. Thus, this is a valuable tool to study 
rare oncological scenarios. However, a systematic approach 
is essential to retrieve complete and extensive information. 
Currently, literature reviews that are present in association 
with case reports are incomplete and highly variable in infor-
mational content.

For breast cancer patients, we have identified symptoms, 
endoscopic variety and clinicopathological characterization 
of colorectal metastases. More important, we have shown 
that this type of metastasis generally occurs long after the 
diagnosis of the primary tumour, but that this diagnosis is 
not generally accompanied by an immediate infaust out-
come. Although surgical resection does not contribute to 
better outcome, it might be considered for treatment of local 
symptoms.
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