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Background: Metastatic spread to the rectum is a rare finding, and management of rectal metastases
(RM) is not standardized. The aim of the present study was to review the evidence on diagnosis, man-
agement and outcomes of RM.
Methods: A computerized literature search through MEDLINE/PubMed, Embase and the Cochrane da-
tabases was performed, applying a combination of terms related to RM. Articles and abstracts were
screened and final selection was done after cross-referencing and by use of predefined eligibility criteria.
Results: Final analysis was based on 99 publications totaling 162 patients with RM from 16 different
primary tumors. Most common origins of RM were breast (42 patients), stomach (38 patients), and
prostate (16 patients). RM occurred metachronously in the majority of patients (77%). The main treat-
ment was surgical resection (n ¼ 32), followed by chemotherapy (n ¼ 16). Median overall survival for
breast RM, stomach RM, and prostate RM were 24 months (95% CI 9-39 months), 7 months (95% CI 0-14
months), and 24 months (95% CI 7-41 months), respectively.
Conclusion: RM is a rare and highly heterogeneous condition. Surgical treatment appears to be a valuable
treatment option in selected patients, while overall prognosis depends mainly on the primary tumor.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
1. Introduction

Metastases to the gastrointestinal tract are rare. Overall, inci-
dence of metastases to the upper and lower gastrointestinal tract is
0.03% and 0.05% of all metastases, respectively [1]. In the limited
literature, gastrointestinal metastases are treated mostly as one
group. However, management, treatment and prognosis vary
considerably according to the metastatic site and the underlying
primary tumor.

Metastases to the rectum are particularly rare and its true
incidence is unknown. Tumoral invasion of the rectum by a
metastasis carries specific risks, such as obstruction or perforation
[2,3]. Moreover, due to the anatomical position of the rectum and
its proximity to other structures (prostate, bladder, uterus), rectal
metastases (RM) can induce various symptoms, be non-resectable,
or create functional problems. Lastly, surgical resection is more
complex than other intestinal resections and stoma creation might
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be required. The specificity and clinical implications of RM under-
line the relevance and interest of a comprehensive review of the
available evidence on this uncommon pathology.

The aim of the present study was to systematically review the
literature on RM from various etiologies, in terms of diagnosis,
treatment and outcomes.
2. Methods

2.1. Search

A computerized literature search was performed through
MEDLINE/PubMed, Embase and the Cochrane databases, applying
the following terms: “neoplasmmetastasis” (MeSH term), “rectum”

(MeSH term), “rectal metastasis” (free text), “rectal metastases”
(free text), and “secondary neoplasm” (free text). These terms were
combined using “AND” and “OR”. Additional articles and abstracts
were identified by cross-referencing. Only articles published in
English language from implementation of above-cited databases
until December 2020 were considered for the present review.
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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2.2. Eligibility criteria

Hematogenous, lymphogenic or seeding RM (distant metasta-
ses) were considered whereas direct tumoral invasion into the
rectum was an exclusion criterion. Only full-text articles were
included. Letters to the editor, posters, and clinical images were
excluded.
2.3. Data extraction

The following data were extracted: sex, age, RM clinical pre-
sentation, RM diagnostic procedures, site of primary tumor, his-
tology and treatment of primary tumor, synchronous or
metachronous RM (if metachronous, time between primary tumor
diagnosis and RM diagnosis), presence of other metastases, RM
treatment, overall survival from RM discovery, and specific
markers.
2.4. Statistics

Continuous variables were presented as median with inter-
quartile range and categorical variables as proportion and per-
centage. The Kaplan-Meier method was used to calculate the
overall survival (OS). OS was reported as median with 95% confi-
dence interval (CI). SPSS Statistics for Mac OS X, version 25 (IBM
Corp., Armonk, NY, USA) was used for all statistical analyses.

As no direct patient data were used, approval of the ethics
commission was waived. This systematic review was conducted
and reported following the PRISMA guidelines.
Fig. 1. PRISMA flowch
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3. Results

3.1. Overall results

A total of 722 publications was identified and after duplicate
removal, 99 articles were finally included totaling 162 patients with
RM (70 women, 50 men and 42 cases with no gender precision) [2-
100]. Summary of the search is shown in the PRISMA flowchart
(Fig. 1). Median agewas 65 years (IQR 35-85). Breast cancer was the
most common origin of RM (42 patients), followed by gastric cancer
(38 patients), prostate cancer (16 patients), and melanoma (14
patients). Results are presented below according to the origin of the
primary tumor.

The main treatment performed was resection surgery (n ¼ 32,
abdominoperineal resections, anterior low resections, Hartmann's
operations, or total pelvic exenterations), sometimes combined
with stoma (n ¼ 8), with (n ¼ 15) or without (n ¼ 25) neoadjuvant
or adjuvant therapy. Chemotherapy (ChT) alone was the second
most used treatment (n ¼ 16). Stoma alone was performed in 9
patients, as well as in 5 patients with neoadjuvant or adjuvant
therapy. Table 1 summarizes the number of patients, the resection
rates and the survival ranges based on the origin of the primary
tumor. Survival curves of patients with RM from urogenital, gyne-
cologic, and gastrointestinal origins are shown in Fig. 2.
3.2. Urogenital cancers (n ¼ 38)

Median age of the 16 patients with prostate cancer was 73 years
(IQR 69-85) [2e10]. Six patients had other metastases in addition to
RM. Median OS was 24 months (95% CI 7-41). Three of 11 patients
did not receive any therapy for the RM, whereas the rest underwent
art of the study.
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surgical treatment (4 colostomy, 1 abdominoperineal resection, 1
nodule excision, 1 castration, 1 sigmoid resection). Regarding
bladder cancer, median age of affected individuals (n ¼ 13, 3 had
other metastases) was 62 (IQR 54-73), and all patients were male
[11e18]. Concerning the RM therapy, 2/3 of the patients with a
known treatment (n ¼ 9) underwent only ChT and 1/3 underwent
surgical treatment (1 colostomy, 1 rectal resection, 1 total exen-
teration) combined with ChT and/or radiotherapy (RT). OS was only
mentioned for 3 patients (range: 2-8 months). Of note, all RM
prostate and bladder cancers were true distant metastases and not
direct tumoral invasion of the rectum by the primary tumor. Four
studies were included for kidney cancer and 1 for seminal vesicles
[19e23]. All 4 patients with kidney cancer RM had metastases in
other organs and underwent different types of RM treatment
(including RT, endoscopic resection, abdominoperineal resection,
and Sunitinib). OS was specified for all patients, ranging from 3 to
18 months. Table 2 summarizes the findings of included studies
regarding urogenital cancers.

3.3. Gynecologic cancers (n ¼ 51)

For the breast group, median age was 60 years (IQR 38-82) and
median OS 24 months (95% CI 9-39) [9,17,18,24e58]. Median OS in
the surgical vs. non-surgical RM treatment groups were 26 (95% CI
6-46) and 16 months (95% CI 9-23). Median age for the ovarian
Table 1
Summary table based on the origins of the rectal metastases.

Origin of rectal metastases Number of patients

Urogenital 38
Gynecological 51
Melanoma 15
Pancreas and liver 5
Gastrointestinal 44
Lung 10
Others (nasopharynx and femoral bone) 3

a Only one patient had data on survival time.

Fig. 2. Kaplan-Meier curves for overall survival of patients with rectal metastases from uro
confidence intervals: 8 months (3-13) vs. 48 months (1-121) vs. 12 months (9-15), p ¼ 0.0
included in this graph.
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cancer group was 57 years (IQR 35-70), which represents the
youngest group in this study [16,24,59e63]. Two patients did not
have any other metastases at the time of RM occurrence and 2 had
peritoneal carcinosis. Regarding endometrium cancer, both pa-
tients underwent surgery completed with RT for the primary can-
cer and for the RM (Hartmann's procedure and low anterior
resection). One patient died 11 month later and the other one was
still alive 5 years after RM diagnosis. Findings regarding gyneco-
logic cancers are summarized in Table 3 and Supplementary Table 1.

3.4. Melanoma (n ¼ 15)

RM treatment was specified in only 4 out of 15 patients
[17,64e70]. Three had abdominoperineal resection and 1 had argon
plasma coagulation and immunotherapy. As a particularity, it is the
only group where anemia was described as clinical presentation of
RM. Supplementary Table 2 summarizes the findings of included
studies regarding melanomas.

3.5. Pancreas and liver cancers (n ¼ 5)

Median age of the 5 patients was 68 (IQR 38-87) [71e75]. In 3
patients, RMwere discovered synchronously as the primary cancer.
Only 2 patients had data on OS (alive at 12 months and dead at 19
months). Summary of the data found for pancreas and liver cancer
Resection rate Survival (range)

7/35 1 week-2 years
16/45 1 month-5 years
3/4 26 monthsa

3/5 12e19 months
9/22 1 month-36 months
2/5 5 weeks-20 months
2/3 15 days-1 month

genital, gynecological and gastrointestinal tumors. Median overall survivals with 95%
14 (log-rank). Tumor types with <10 patients with data on overall survival were not



Table 2
Studies reporting rectal metastases (RM) from urogenital cancers.

First author N�

cases
Age Sex Site of

primary
tumor

Histology type of
primary

Treatment of primary Clinical
presentation of RM

Syn or
Met RM

Time between
primary and RM

Diagnostic
procedures

Other
metastases

Treatments of RM Overall
survival*

Abbas [2]. 1 60 M Prostate Prostate
adenocarcinoma

HT Rectal
bleeding, vomiting

Syn N/A Colonoscopy Bone N/S N/S

Culkin [3] 6 73
(mean
age)

M Prostate Poorly differentiated
prostate "cancer"

N/S Bowel obstruction Syn NA Barium enema Liver Sigmoid resection 18 months
M Prostate Syn NA Barium enema None APR 25 months
M Prostate Met N/S Barium enema, CT Bone None 2 months
M Prostate Met N/S Barium enema, CT None None 6 months
M Prostate Met N/S Barium enema Bone, liver Colostomy <1 week
M Prostate Met N/S Barium enema, CT Bone, liver Colostomy 5 months

Zhi Hua Liu
[4]

1 73 M Prostate Poorly differentiated
adenocarcinoma

Bilateral surgical orchiectomy,
Casodex

Altered bowel
habits,
hematochezia

Met 6 years PR, enteroscopy, CT,
MRI

N/S None (neo. ChT and
surgery considered)

N/S

Nwankwo [5] 1 69 M Prostate Poorly differentiated
adenocarcinoma

RT, bilateral orchiectomy,
Flutamide, prostate
cryoablation

Rectal bleeding,
lower abdominal
pain

Syn 14 days Colonoscopy N/S N/S N/S

Venara [6] 1 75 M Prostate Prostate
adenocarcinoma

Radical prostatectomy, HT Abdominal pain Met 20 years MRI, rectoscopy N/S LAR, colostomy Alive at 1 year

Winter [7] 3 65 M Prostate Prostate
adenocarcinoma

Castration, oral estrogen Weight loss Syn NA Barium enema Generalized
metastasis

Castration, oral
estrogen

1 year

N/S M Prostate N/S
N/S M Prostate N/S

You [8] 1 78 M Prostate "Prostate cancer" Luphere Depot Constipation,
thinning of stool
caliber

Syn N/A Sigmoidoscopy, CT,
MRI, PET-CT

N/S Colostomy Alive at 2
years

Dumontier
[9]

1 85 M Prostate N/S Met 2 years Rectal enema, EUS
Rectosigmoidoscopy,

N/S N/S 3 months

Vaghefi [10] 1 69 M Prostate Moderately
differentiated
adenocarcinoma

Radical prostatectomy Asymptomatic Met 5 years EUS, coloscopy None "Nodule excision" Alive "several
months" later

Hashash [11] 1 55 M Bladder Urothelial carcinoma Neo. ChT, RCP and ileal loop
urinary diversion

Rectal pain, urgency Met 10 months CT, colonoscopy, EUS Pelvis Colostomy, ChT,
palliative RT

N/S

Katsinelos
[12]

1 68 M Bladder Papillary transitional
cell carcinoma

RC Constipation,
tenesmus

Syn N/A Endoscopy, MRI Peritoneum APR, adj. RT, adj. ChT 8 months

Langenstroer
[13]

1 73 M Bladder Poorly differentiated
cell carcinoma

RCP and ileal loop urinary
diversion

Rectal pain, weight
loss, diarrhea

Met 3 years CT, laparoscopic
exploration

N/S Palliative ChT 2 months

Yang [14] 1 61 M Bladder Urothelial carcinoma Neo. ChT, RC, adj. ChT Abdominal
distension

Syn 1 month CT, colonoscopy None ChT Alive at 3
months

Yusuf [15] 2 54 M Bladder Transitional cell
bladder cancer

RC and ileal neobladder
reconstruction

Change in bowel
habit

Met 2 years Sigmoidoscopy, MRI,
EUS

None ChT N/S

73 M Bladder Transitional cell
bladder cancer

RC and ileal neobladder
reconstruction

Constipation Met 2 years Sigmoidoscopy, MRI,
EUS

Pelvis Total pelvic
exenteration, ChT

N/S

Ha [16] 1 N/S Bladder Transitional cell
bladder cancer

N/S

Gleeson [17] 3 54 M Bladder Grade 3 transitional
cell of the bladder

RCP with neobladder Hematochezia N/S N/S Colonoscopy, MRI,
EUS

N/S ChT N/S

55 M Bladder Grade 3 transitional
cell of the bladder

RCP with neobladder Constipation Colonoscopy, CT,
EUS

N/S ChT N/S

60 M Bladder Grade 3 transitional
cell of the bladder

RCP with neobladder Constipation Colonoscopy, CT,
EUS

N/S ChT N/S

Wei [18] 3 N/S N/S Bladder Transitional cell
bladder cancer

N/S

Wang [19] 1 54 M Seminal
vesicles

Squamous cell
carcinoma

"Tumor removal" N/S Met 7 months N/S N/S None 1 year

Dellon [20] 1 70 M Kidney Renal cell carcinoma Radical nephrectomy Asymptomatic Met 26 years Colonoscopy, EUS Brain, lung RT 8 months
Ouellet [21] 1 78 F Kidney Radical nephrectomy Syn N/A Colonoscopy, CT Vagina 6 months
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RM are shown in Supplementary Table 3.

3.6. Gastrointestinal cancers (n ¼ 44)

Median agewas 60 years (IQR 39-74). RM therapy was described
for 17 patients. About 2/3 (n ¼ 12) had palliative ChT and/or RT
whereas 1/3 (n ¼ 5) had surgical removal. Median OS (ChT and
surgical treatments taken together) was 7 months (95% CI 0-14).
Regarding colon cancer, 5 cases were included (4 men) [16,88e91].
All patients received surgical therapy (2 peritoneal resections,1 low
anterior resection and 1 Hartmann's operation) with OS ranging
from 12 to 60 months. Table 4 summarizes the findings of studies
regarding gastrointestinal cancers.

3.7. Lung cancer (n ¼ 10)

Median age was 62 years (IQR 41-81) and 80% of the patients
were male [92e97]. Survival after RM occurrence ranged from 5
weeks to 20 months. Supplementary Table 4 summarizes the
findings of included studies regarding lung cancer.

3.8. Others (nasopharynx and femoral bone cancers) (n ¼ 3)

OS of patients with nasopharynx RM appeared to be very short
[98,99]. One of the patients underwent an unspecified surgical
treatment and died 15 days later whereas the other one did not
receive any treatment and survived 1 month. Hayasaka et al.
described the only case of RM from fibrous histiocytoma of the
femoral bone found in the literature [100]. The patient did not have
other metastases and underwent tumorectomy. Survival report was
not specified. Supplementary Table 5 summarizes the findings of
included studies regarding nasopharynx and femoral bone cancers.

4. Discussion

RM is a rare conditionwith challengingmanagement. Treatment
and prognosis mainly depend on the underlying primary and global
disease extent. Surgical resection entails favorable outcomes in
selected patients.

Regarding gastrointestinal metastases, symptoms are generally
aspecific (bleeding, abdominal pain) or even absent. However,
gastrointestinal bleeding is most often present as the majority of
gastrointestinal metastases are located in the stomach and duo-
denum [16]. The best diagnostic method remains endoscopy with
biopsy [16]. Even though gastrointestinal metastases are often
associated with an advanced stage of the disease, aggressive
treatment with chemotherapy and/or surgery allow better results
in terms of symptom relief and survival prolongation than con-
servative palliative treatment [16]. Overall prognosis is poor but
depends on the patient condition, the origin of the primary tumor
and the presence of other metastases.

Decision to perform surgery for RM should consider several
important factors: patient desire, presence of symptoms decreasing
the quality of life, life expectancy, treatment alternative, and origin
of the primary tumor. Resection surgery should be performed to
improve the quality of life and prevent complications in patients
with a good overall health status with at least several months of life
expectancy.

As RM is a rare phenomenon, its precise incidence is unknown.
Patient reported outcomes, quality of life after surgery (after
resection or stoma), complications of RM treatment are important
elements that are not described in the literature.

Surgery is currently recognized as the main treatment in
gastrointestinal metastases from melanoma, showing consistently
better survival rates than systemic therapies, even for patients with



Table 3
Studies reporting rectal metastases (RM) from gynecologic cancers (breast).

First author N�

cases
Age Sex Histology of

primary
Treatment of primary Clinical presentation of

RM
Syn or
Met RM

Time between
primary and RM

Diagnostic procedures Other metastases Treatments of
RM

Overall
survival*

ER/
PGR

HER

Bailey [24] 1 36 F LC Tamoxifen and
chemotherapy

CBH Syn N/A CT, endoscopy Meninges HT, ChT 4 months N/S

Dumontier
[9]

3 52 F N/S Met 2 years Rectal enema,
Rectosigmoidoscopy, EUS

N/S Alive at 12
months

N/S

76 F Met 3 years Rectal enema,
Rectosigmoidoscopy, EUS

Alive at 16
months

60 F Met 3 years Rectal enema,
Rectosigmoidoscopy, EUS

6 months

Ambroggi
[25]

1 40 F DC, SRC Epirubicin, Docetaxel,
Tamoxifen, LH-RH
analogue

RB Syn N/A Colonoscopy, Chest X-ray, abd.
US

None HT, RT Alive at 4
years

Pos/
Neg

Neg

Amin [26] 1 61 F LC Tamoxifen, Letrozole CBH, fecal urgency Met 17 years Colonoscopy, CT, MRI None Hartmann's
proc.

Alive at 5
months

Pos/
Neg

Neg

Arrangoiz
[27]

1 70 F LC Paclitaxel,
Bevacizumab,
Zoledronic

Reduced stool caliber,
flatulence, diarrhea

Syn N/A Colonoscopy, CT, MRI Stomach, liver, left lung,
peritoneum, bone

Colostomy Alive at 12
months

Pos/
Neg

Neg

Asch [28] 2 58 F N/S Const. rectal mass Met 6,5 years N/S Colostomy 2 months N/S
75 F Nausea, const., rectal

mass
Met 1,5 years Colostomy <1 month

Balja [29] 1 83 F LC, SRC Mastectomy, ALND,
RT, HT

Const. Met 8 years X-ray, endoscopy, CT None APR, HT Alive at 6
months

Pos/
Pos

N/S

Balthazar
[30]

1 65 F N/S Const., tenesmus N/S Endoscopy N/S

Bamias [31] 1 74 F LC, SRC Right mastectomy,
ChT, HT

Const., tenesmus Met 9 years CT, endoscopy, exploratory
laparotomy

Bone, pelvis, peritoneum,
uterus, bladder

ChT, colostomy Alive at 6
months

Pos/
Pos

N/S

Bar-Zohar
[32]

1 68 F DC MRM, CT, HT Const., tenesmus, abd.
pain

Met 6 years CT, colonoscopy N/S ChT, RT N/S Pos/
Neg

N/S

Cervi [33] 1 59 F LC Modified radical
mastectomy

RB, incontinence,
tenesmus

Met 8 years CT, rectosigmoidoscopy Peritoneum APR N/S Pos/
Pos

N/S

Cherian [34] 1 79 F DC Mastectomy CBH, anal pain, weight
loss

Met 10 years CT, colonoscopy None HT 3 months N/S N/S

Clavien [35] 1 82 F LC Mastectomy Diarrhea Syn N/A US, CT, barium meal, BE None HT Alive at 18
months

Pos/
N.S.

N/S

Efthimiadis
[36]

1 74 F LC Quadrantectomy,
ALND, ChT

Const., abdominal pain Met 5 years CT, IRM, anuscopy None APR, RT Alive at 1
month

Neg/
Neg

N/S

Eljabu [37] 1 70 F LC Mastectomy, RT, HT Abdominal pain, const. Met 2 years CT, sigmoidoscopy Small bowel HT N/S Pos/
Neg

Neg

Elsaify [38] 1 61 F LC Mastectomy, HT CBH Met 19 years CT, MRI None LAR, ChT, HT Alive at 3
years

Pos/
Pos

Neg

Franceschini
[39]

1 67 F LC Mastectomy, ALND,
CT, HT

RB, tenesmus, const. Met 15 years CT, rectosigmoidoscopy Pelvis ChT, HT N/S Pos/
Pos

Pos

Gerova [40] 1 56 F LC MRM, RT, ChT, HT RB, tenesmus, abd. pain Met 5 years Colonoscopy, EUS Stomach Palliative care 10 months N.S./
Pos

N/S

Guzman-
Calderon
[41]

1 65 F LC Radical mastectomy,
ALND, HT

RB Met 3 years CT, MRI, colonoscopy None N/S N/S Pos/
Pos

Neg

Ikeda [42] 1 64 M DC Mastectomy,HT RB Met 3 years BE, CT Liver HT Alive at < 1
month

Pos/
Neg

N/S

Klein [43] 1 77 F N/S Mastectomy, RT RB Met 23 years Sigmoidoscopy BE Peritoneum, stomach RT Alive at < 1
month

N/S N/S

Laoutliev
[44]

1 57 F LC Mastectomy, RT, HT Constipation Met N/S Colonoscopy, EUS, MRI, PET-CT Omentum Colostomy, LAR,
RT, HT

N/S Pos/
N.S.

N/S

Li Ching Lau
[45]

1 61 F LC Mastectomy, HT Diarrhea, mucous in
stool,

Met 11 years Colonoscopy, CT None Colostomy, RT,
HT

Alive at 2
years

Pos/
Pos

N/S

1 67 F LC, SRC Back pain Met 15 years Colonoscopy, CT Bone N/S 2 months N/S
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Deogracias
[46]

Mastectomy, ALND,
ChT

Neg/
Neg

Matsuda [47] 1 62 F Scirrhous
type

"Surgery" Constipation Met 24 years Endoscopy None RT, LAR N/S Pos/
N.S.

N/S

Nair [48] 1 57 F DC Neo. ChT, Mastectomy,
RT, ChT, HT

Diarrhea, abd. pain Met 7 years Colonoscopy None Colostomy, RT N/S Neg/
Neg

Pos

Ng [49] 1 56 F LC and DC Mastectomy, ALND,
adj. ChT, RT

Asymptomatic Met 5 years Endoscopy, CT Left adnexa, peritoneum ChT, stenting N/S Pos/
N.S.

Neg

Nieboer [50] 1 55 F LC Breast-conserving
surgery, ALND

Irregular bowel
movement

Syn N/A Endosonography N/S ChT N/S Pos/
Pos

N/S

Osaku [51] 1 69 F LC HT, ChT Const. Syn N/A BE, rectosigmoidoscopy, CT,
exploratory laparotomy

Peritoneum ChT, HT 4 years N/S

Carcoforo
[52]

1 73 F LC MRM Abdominal pain, nausea,
emesis

Met 30 years CT, colonoscopy, explorative
laparotomy

Peritoneum ChT, HT,
stenting,
colostomy

1 year Pos/
Neg

Neg

Rajan [53] 1 60 F DC Mastectomy, ALND, RT RB Met 11 years Colonoscopy, CT, MRI None Neo. RT, LAR,
colostomy

Alive at 4
years

Pos/
Neg

Neg

Ruymbeke
[54]

1 65 F LC Denosumab, HT,
bilateral mastectomy

Incontinence, tenesmus Met 4 years Colonoscopy, CT, MRI Bone, abdominal wall,
stomach

Colostomy, RT,
ChT

15 months Pos/
Pos

Neg

Saranovic
[55]

1 47 F LC ChT, HT Weight loss, const. Met 6 years Rectosigmoidoscopy, MRI, PET Ovaries, peritoneum Colostomy Alive at 1
year

Pos/
Pos

Neg

Shimonov
[56]

1 72 F LC Radical mastectomy Abdominal distension Met 12 years Rectoscopy, EUS, US, bone
scan, chest X-Ray

None APR Alive at 26
months

N/S N/S

Venturini
[57]

1 69 F LC Breast lumpectomy,
HT

Abdominal pain,
tenesmus

Syn N/A Rectosigmoidoscopy, EUS,MRI,
CT

Bone marrow "Rectal surgery" Alive at 36
months

Pos/
Pos

Neg

Xue [58] 1 68 F “Cancer” MRM, ChT Asymptomatic Met 7 years CT, colonoscopy, laparoscopy None LAR N/S Pos/
Neg

Neg

Gleeson [17] 1 51 F LC Bilateral mastectomy,
ChT, HT

Const. N/S Colonoscopy, CT, EUS N/S ChT N/S N/S N/S

Wei [18] 1 NS F N/S

APR¼ Abdominoperineal resection, ChT¼ Chemotherapy, HT ¼ Hormonotherapy, RT¼ Radiotherapy, Neo. ¼ Neoadjuvant, Adj.¼ Adjuvant, N/S¼ Not specified, N/A¼ Not applicable, Met ¼Metachronous, Syn¼ Synchronous,
ALND ¼ Axillary Lymph Node Dissection, MRM ¼ Modified radical mastectomy, RC ¼ Rectal Bleeding, CBH ¼ Change in Bowel Habit.
Const. ¼ Constipation, BE ¼ Barium Enema, LC ¼ Lobular Carcinoma, DC ¼ Ductal Carcinoma, SRC ¼ Signet Ring Cell, * (from metastasis discovery).

O
.Janjic,I.Labgaa,M

.H
übner

et
al.

European
Journal

of
Surgical

O
ncology

xxx
(xxxx)

xxx

7



Table 4
Studies reporting rectal metastases (RM) from gastrointestinal cancers.

First author N�

cases
Age Sex Site of

primary
Histology type of primary Treatment of

primary
Syn or
Met
RM

Time
between
primary and
RM

Clinical presentation
of RM

Diagnostic procedure
for RM

Other metastases Treatments of
RM

Overall
survival*

Dumontier
[9]

6 74 F Stomach N/S Syn N/A N/S Rectal enema,
rectosigmoidoscopy,
EUS

N/S ChT, RT 10
months

59 F Stomach Met 6 years Alive at
7
months

62 M Stomach Met 3 years 15
months

69 M Stomach Met 1 year 36
months

45 F Stomach Met 10 years "Short
follow-
up"

70 F Stomach Met 4 years "Short
follow-
up"

Balthazar
[30]

2 72 F Stomach N/S Dysphagia,
abdominal mass,
weight loss

Endoscopy N/S

61 M Stomach Constipation, rectal
bleeding

Endoscopy

Derici [76] 1 39 F Stomach N/S Syn N/A Dyspepsia,
abdominal
discomfort,
constipation

Sigmoidoscopy, CT,
explorative
laparotomy

Mesocolon, both
ovaries

Hartmann's
procedure,
adj. ChT

5,5
months

Dogan [77] 1 53 F Stomach Adenocarcinoma Total gastrectomy Met 3,5 years Abdominal pain,
tenesmus, weight
loss

Sigmoidoscopy, CT,
PET-CT

None LAR, TME <1
month

Epskamp
[78]

1 70 F Duodenum Adenocarcinoma of the duodenum Whipple procedure Met 1 year Abdominal, rectal
blood loss,
constipation

CT, rectal endoscopy Hepatoduodenal
ligament

Palliative ChT N/S

Eriksen
[79]

1 52 F Stomach "Carcinoma" Sub-total
gastrectomy

Met 2 years Constipation,
abdominal
discomfort

Barium enema,
visual assessment"

None APR N/S

Hamada
[80]

1 47 M Stomach Poorly dif. adenocarcinoma Sub-total
gastrectomy

Met N/S Asymptomatic CT, Colonoscopy None N/S N/S

Lim [81] 1 43 F Stomach Poorly dif. adenocarcinoma Radical total
gastrectomy

Met 34 months Constipation Colonoscopy, CT,
MRI, PET-CT

None LAR, TME,
ileostomy, adj.
ChT

Alive at
2
months

Makker
[82]

1 60 F Stomach "Gastroesophageal carcinoma" ChT Syn N/S Asymptomatic Sigmoidoscopy, EUS Bone, lungs,
pleura

Palliative ChT 12
months

Okugawa
[83]

1 47 F Stomach Signet ring cell carcinoma Gastrectomy, ChT Met 18 months Constipation CT, endoscopy Peritoneum Rectal stent,
ChT

9
months

Ponte [84] 1 51 M Stomach N/S Met 4 years Abdominal pain,
constipation,
vomiting

CT, sigmoidoscopy None N/S

Tariq [85] 1 61 F Stomach Adenocarcinoma, signet ring cell Palliative ChT Syn N/A Abdominal pain,
bowel obstruction

CT, sigmoidoscopy,
EUS

Peritoneum Palliative ChT "Short
follow-
up"

Tural [86] 1 74 F Stomach Well dif. adenocarcinoma Palliative ChT Syn N/A Abdominal pain,
bowel obstruction

CT, colonoscopy None Palliative ChT "Short
follow-
up"

Uemura
[87]

1 60 M Stomach Well dif. adenocarcinoma Met 2 years Asymptomatic Colonoscopy, PET, CT None Laparoscopic
LAR
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disseminated diseases [64,68e70]. This was described in studies
with outcomes calculated for any types of gastrointestinal metas-
tases (small and large intestine, rectum and anus). Nonetheless, the
most frequently observed metastasis site from melanoma in these
studies was by far the small intestine (67-91%) [64,68]. Caution
should be taken to apply such conclusions to RM from melanoma,
as they only represented a small number of cases (2-4%). Moreover,
taking into account advances and development in immunotherapy,
this approach has to be considered as a potential treatment strategy
for melanoma RM [101,102]. Regarding RM from lung cancer, Hu
et al. reported similar results showing that absence of surgery
appeared as a negative prognostic factor for survival outcome. [15]
Again, RM represented a minor proportion (1.4%) in this study and
outcomes were calculated by including all secondary cancer sites
(duodenum, jejunum, ileum, appendix, caecum, colon, and
rectum). Outcomes of metastases treated with small bowel re-
sections, esophagectomies or abdominoperineal resections cannot
be compared due to the differences of pathophysiology and surgery
types.

Regarding immunohistochemical markers, it was observed that
85% (23/27) of RM from breast tumors were positive for the es-
trogen receptor (ER) while HER-2was negative in 87% (13/15) of the
cases. Recently, several articles demonstrated that ER-negative tu-
mors had a higher proportion of visceral metastases, and that ER-
positive tumors tended to first metastasize to bone [103e107].
The results of this review showed an opposite pattern regarding ER
status, as a significant majority of the tumors were positive for this
receptor and only 15% of the women (5/32) had bone metastases. It
has also been suggested that ER-positive tumors tend to relapse
later, whereas secondary events are more frequently observed in
the first 5-7 years among ER-negative cancers [106,108]. In the
present review, a median time of 6.5 years between primary and
secondary cancer for the ER-positive tumors was found, which is
shorter than usual time observed in the literature for this subgroup.
Those findings may suggest the existence of a cluster group among
ER-positive tumors which tends to metastasize sooner and more
frequently to the rectum. These results should nevertheless be
taken with caution because of the risk of publication bias.

Certain types of RM seem to have a better prognosis than others
in terms of OS after occurrence of RM. In this review, among the
articles where survival was mentioned, 2/4 patients with ovarian
cancer RM survived >2 years and 14/27 patients with breast cancer
RM survived >1 year after RM occurrence. On the contrary, only 2/
10 patients with RM from gastric origin survived over a year. Taking
aside the performed treatment, this suggests that RM from
gastrointestinal origin might have a worse prognosis than RM from
gynecological origin (Fig. 2).

Several limitations of the present review need to be mentioned.
As articles on RM from different primary cancers (16 types) were
collected, generalization for all RM is not possible. Another factor
was the heterogeneity and variable quality of the selected articles.
Some articles were fully complete in terms of patient follow-up,
clinical and technical data, while others were missing some crit-
ical information. As all included articles were case reports or case
series, quality assessment was not performed. Finally, heteroge-
neity of the data precluded any meta-analyses.

In conclusion, literature on RM remains scarce and is of poor
quality. Surgical resection for RM appears to be indicated in
selected patients and goes along with favorable outcomes. How-
ever, indication mainly depends on the underlying primary and
global disease extent and requires careful evaluation by a multi-
disciplinary tumor board. RM from breast or ovarian origins might
have a better OS than RM from gastrointestinal origins, regardless
of undertaken treatments.
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