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Invasion of urinary organs due to advanced colorectal cancer can comprise a surgical challenge in 
achieving negative resection margins. 
the aim of the study was to asses the outcome of patients with colorectal cancer invading the lower 
urinary organs. 
material and methods. This is a cohort study that retrospectively evaluated the surgical and path-
ological findings after the resection of colorectal cancer with adjacent urological organs due to advanced 
colorectal cancer. Patients with primary colorectal cancer invading urological organs where primary 
resection was attempted were included.
Results. The study included 31 patients who underwent surgery in our department between 1997 and 
2012. Median age was 65 years (range 44-77 years). Seventeen patients underwent partial cystectomy, 
one had partial prostatectomy performed, eight patients underwent cystoprostatectomy, two had cys-
tectomy performed and three had prostatectomy performed. Overall morbidity rate was 71% (95% 
Confidence Interval (CI): 55-84%, n=22). The 30-day mortality rate was 10% (95% CI: 0-23%, n=3). 
Twentyseven of 31 patients had free resection margins. Four of 28 patients developed distant metas-
tasis (14%, 95% CI: 4-29%), 11% developed local recurrence (95% CI: 0-25%, n=3). Median follow-up 
was 41 months (range 0-150 months). Histopathological examination revealed tumour invasion in 52% 
(95% CI: 35-69%, n=15) of the resected urological organs. The overall five-year survival rate was 70%. 
The five-year survival rate in the radical resection group was 74%.
Conclusions. En-bloc resection of colorectal cancer with adjacent urological organs has a high morbid-
ity rate. However it is still possible to achieve negative resection margins in most cases.
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Approximately 10% of all patients with 
colorectal cancer have macroscopic infiltration 
of the adjacent organs by the time of diagnosis. 
This includes direct tumour infiltration and 
inflammation around the tumour involving 
neighbouring organs (1). The organs most com-
monly affected are the small intestines and 
the bladder (2). Infiltration of the urologic 
organs is thus seen in approximately 3-5% of 
patients with colorectal cancer (3-6).

When there is local spreading of tumour 
into the bladder or the prostate, the patient 

must be treated with en-bloc resection of all 
affected organs if possible.

Previous studies have shown that approxi-
mately 46% of patients who underwent en-bloc 
resection – including bladder resection – had in-
flammation without any tumour infiltration by 
histopathological examination (1). Clinically it 
may be very difficult to distinguish between in-
flammation and tumour growth, but the tissue 
must be resected to ensure tumour excision (7).

Depending on the size and location of the 
tumour, either partial or total excision of the 
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bladder and prostate is performed. In some 
cases, this also includes resection of the distal 
part of the ureters or urethra. Compared to 
partial excision of the bladder, a total cystec-
tomy involves an increased morbidity as e.g. 
urologic anastomotic leakage, higher incidence 
of urinary tract infection and urinary retention 
(1, 8). There has not been reported any differ-
ence in mortality between partial and total 
excision of the bladder (9).

A few studies have shown that patients 
operated radically with en-bloc resection of 
primary colorectal cancer with invasion into 
the bladder and prostate, have the same sur-
vival rate as patients operated for colorectal 
cancer without invasion of the adjacent organs. 
Therefore en-bloc resection is regarded as a 
safe surgical technique (1, 8, 10, 11).

The aim of the study was to assess the short- 
and long term outcomes for patients who un-
derwent en-bloc removal of colorectal cancer 
invading the lower urinary tract.

MATERIAL AND METHODS

Patients operated for colorectal cancer from 
January 1997 until August 2012 were reviewed 
retrospectively by patient charts, and those 
who had a radical en-bloc resection with the 
lower urological organs were included.

Patient data was registered from reviewing 
patient charts, and the following parameters 
were recorded: age, gender, Body Mass Index 
(BMI), previous surgery, co-morbidity, Ameri-
can Society of Anaesthesiologists (ASA) score, 
preoperative stage and treatment, operative 
method, urological procedure, postoperative 
complications defined as 30-day morbidity, 
re-operation <30 days, length of stay, histo-
pathological evaluation, re-admission, long-
term complications, local recurrence, metas-
tasis and follow-up period.

Postoperative complications were registered 
according to Clavian-Dindo Classification 
grade I-IV. Major complications included grade 
III-IV, and minor included grade I-II. To 
minimize inter-observer variation in classifica-
tion of complications, each chart was reviewed 
by two of the authors and in case of difference 
in opinion, the case was re-evaluated. Late 
complications were defined as complications 
occurring more than 30 days after surgery.

The collected data were analyzed using the 
statistical package IBM® SPSS® Statistics 
version 20.0 for Windows. Data are presented 
as median and percentages, with 95% confi-
dence interval (CI) when appropriate. The 
survival rates were calculated using the Ka-
plan-Meier method.

RESULTS

During the study period, 44 patients had en-
bloc resection of the colon or rectum including 
the lower urinary organs. Five patients were 
excluded due to other disease than cancer, two 
had palliative surgery performed, and six pa-
tients were excluded because the histopatho-
logical result revealed that no urologic tissue 
was removed. A final cohort of 31 patients was 
included. Nine patients recieved preoperative 
radio- and/or chemotherapy. A total of 10 cys-
tectomies or cystoprostatectomies were per-
formed. Nine of these had urinary diversion with 
the Bricker ileal conduit. One had the Struder 
pouch. None were robotic assisted. No total 
pelvic excenterations were performed (tab. 1).

Table 1. Demographic data and surgical procedures

n Median 
(range)

Gender: male/female 26/5
Age (years) 65 (44-77)
ASA score 2 (1-4)
Body Mass Index (BMI) 24 (17-36)
Surgical procedure:

– HO + partialcystectomy
– HO + cystectomy
– HO + prostatectomy
– HO + cystoprostatectomy
– APR + partialprostatectomy
– APR + prostatectomy
– APR + cystoprostatectomy
– AR + partialcystectomy
– AR + cystectomy
– AR + cystoprostatectomy
– LAR-I + partialcystectomy
–  LAR-I + cystoprostatectomy

Other
– Hemicolectomy + 

partialcystectomy
– Colectomy + 

cystoprostatectomy

6
1
1
3
1
2
2
5
1
1
4
1

2
1

ASA: American Society of Anaesthesiologists, HO – Hartmanns 
Operation, APR – AbdominoPerineal Resection, AR – Anterior 
Resection, LAR-I – Low Anterior Resection with proximalile-
ostomy. Other: Extended Right sided hemicolectomy, proctec-
tomy with ileoanal j-pouch, colectomy including ileal resection
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Due to the long duration of the study pe-
riod, cTNM staging was unfortunately not 
available for all patients. Only 17 patients 
were staged clinically before the operation. 
Ten patients had T4 tumour, six patients were 
staged T3 and one patient T2 tumour. Eight 
patients were staged with N0, six N1 and 3 
were N2.

Per- and postoperative complications

Peroperative complications occurred in four 
cases. One patient had lesion of the right ure-
ter leading to chronic hydronephrosis. In one 
case, the neobladder was reconstructed twice 
due to ischemia. There was one case of faecal 
contamination due to an incomplete stapling 
procedure. A superficial lesion of the splenic 
capsule occurring during left colonic mobiliza-
tion was managed conservatively.

Twenty-two patients experienced 55 com-
plications. These are summarised in tab. 2. 
Overall morbidity was 71% (95% CI: 55-84%, 
n=22). The most frequent complication was 
septicaemia (n=10). The morbidity that de-
pended on urinary tract resection was limited. 
Major complications included wound dehis-
cence (n=4), gastrointestinal anastomotic leak-
age (n=3), abscess (n=2), pneumonia requiring 
ICU (n=1), leakage from small bowel lesion 
(n=1) and stroke (n=1). Minor complications 
included septicaemia (n=4), superficial wound 
infection (n=3), urinary anastomotic leakage 
(n=2) and pneumonia (n=1). In the group of 
patients who underwent partial cystectomy or 
partial prostatectomy, 61% (11/18) of the pa-
tients had a postoperative complication. When 
looking at the group of total resection (cystec-
tomy, cystoprostatectomy and prostatectomy 
only) 85% (11/13) of the patients had a postop-
erative complication.

30-day mortality was 10% (95% CI: 0-23%, 
n=3). All three patients suffered from gastro-
intestinal leakage leading to severe septicae-
mia, multi-organ failure and eventually 
death. Two had colonic anastomosis leakage, 
one had perforation of the small intestines. A 
total of ten patients required reoperation, four 
due to gastrointestinal leakage, four due to 
wound dehiscence, one because of stoma pro-
lapse and one due to intra-abdominal ab-
scess.

Table 2. Postoperative complications

n Percentage
Septicemia
Urinary leakage
Pneumonia
Wound rupture
Urinary tract infection
Oral fungus
Gastrointestinal anastomotic leakage
Abscess
Wound infection
Urinary incontinence+retention
Myocardial infarction
Fistula
Hydronephrosis
Stroke
Deep venous thrombosis
Dehydration
Leakage from small bowel lesion

10
7
5
5
4
4
3
3
2
2
2
2
2
1
1
1
1

Reoperation 10 32%
Clavian-Dindo classification
– minor complications (grade I-II)
– major complications (grade III-IV)

10
12

32%
39%

30 day mortality 3/31 10%

Late complications

Late complications were divided into gas-
trointestinal and urological complications. Six 
patients had gastroenterological complications 
including anastomotic stenosis (n=2), inci-
sional hernia (n=2), stomal prolapse (n=1) and 
anastomotic leakage after stoma reversal 
(n=1). Eight patients had urologic complica-
tions including urinary fistula (n=3), hydro-
nephrosis (n=1), urinary incontinence (n=1), 
urinary retention (n=1), severe urinary tract 
infection (n=1) and neo-bladder stenosis 
(n=1).

Oncological results

Table 3 shows the oncological results. Final 
histopathological examination revealed radical 
resection (R0) with free margins in 87% of the 
patients (95% CI: 74-97, n=27). Three patients 
(10%, 95% CI: 0-23%) had microscopic invasion 
in the resection margin, two lateral resections 
margins with the involvement of bladder and 
one did not have a free distal resection margin 
(R1) and one had tumour perforation (R2). The 
pathological TNM stage evaluation showed 
that 19 patients had pT4 cancer. 21 patients 
were staged pN0, five were pN1 and five were 
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pN2. In the group who received preoperative 
chemo and/or radiotherapy six patients were 
staged ypN0, two were ypN1 and one ypN2.

In the group that had partial cystectomy or 
partial prostatectomy there was 89% (16/18) 
who had R0 resection. Among the patients with 
total cystectomy/cystoprostatectomy/prostate-
ctomy there was 85% (11/13) R0 resections.

When observing the total study population 
only 52% (95% CI: 35-69%, n=15) of the pa-
tients had direct tumour invasion of the uri-
nary organs and nine had only inflammation 
(31%, 95% CI: 14-48%). No invasion or inflam-
mation was found in five patients (17%, 95% 
CI: 3-31%).

Subgroup analysis of the pathological re-
sults showed a total of 19 pT4 tumors. The 
median survival rate in this group was 24 
months. MicroSatellite Instability status (MSI) 
was analyzed later in the study period. Seven 
patients had normal MSI status, while four 
had microsatellite instability.

Median follow-up was 41 months (0-150 
months). The overall five-year survival rate for 
all patients was 70%. For those who had radi-
cal resection (R0 resection), the five-year sur-

Table 3. Late complications and oncological results

n Median Range
Local recurrence 3 (10%)
Distant metastasis 4 (13%)
Follow-up (months) 41 0–150
Total mortality 14 (45%)
Resection

– R0
– R1
– R2

27
3
1

Circumferential Resection Margin (CRM) 10 mm 0–40 mm
Tumour placement

– rectum
– sigmoideum
– descending colon
– cecum

18
10
2
1

Distal resection margin 50 mm 0–147,5 mm
No. of harvested lymphnodes 15 3–52
Lymphnode examination

– no lymphnode spread (N0)
– 1 or more lymphnodes with tumor (N1-N2)
– missing

19
10
2

3–52
1–15

Pathological evaluation of urological tissue
– tumour invasion
– inflammation
– normal tissue
– missing

15
9
5
2

vival rate was 74%. The overall and cancer-free 
survival curves are shown in fig. 1 a, b.

Three patients developed local recurrence 
during the follow-up period (11%, 95% CI: 
0-25%). One patient developed local recurrence 
in the junction between ureter and the bladder 
diagnosed 11 months after primary surgery. 
This led to extensive tumour growth despite 
surgery and chemotherapy, resulting in peri-
toneal carcinosis and death. One patient, who 
had local recurrence in the colonic anastomosis 
five months after surgery, underwent a colec-
tomy. One patient had local recurrence in the 
abdominal scar seven months after surgery, 
which was resected. Four patients developed 
distant metastasis (14%, 95% CI: 4-29%). One 
patient had a tumour in the ovarian tissue and 
primarily underwent bilateral salpingooofer-
ectomy. The histopathological examination 
revealed a primary colonic cancer, which was 
diagnosed endoscopically and eventually re-
sected. The gynaecological tumour is therefore 
regarded as a metastasis. One patient under-
went lung surgery due to a metastasis in the 
left lung 24 months after surgery. One patient 
developed metastasis to retroperitoneal lymph 
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nodes seven months after surgery and died one 
year after surgery. Another patient developed 
pelvic bone and hepatic metastasis 26 months 
after surgery and was treated with palliative 
chemotherapy. The patient died two years 
later.

DISCUSSION

Radical en-bloc resection of primary colorec-
tal cancer invading urinary organs is the 
standard curative surgical treatment. Colonos-
copy and cystoscopic evaluation of the lower 
urinary tract need to be performed to identify 
the extent of local involvement. Diagnostic 
imaging studies including conventional Com-
puter Tomography scan (CT), Magnetic Reso-
nance Imaging (MRI) and TransRectal Ultra-
Sound (TRUS) are necessary. Any fixation of 
the tumour to the rigid pelvis needs to be as-
sessed and MRI might be more accurate than 
conventional CT with double contrast (intra-
venous and oral) for detecting adjacent organ 
involvement because of better image resolu-
tion. However, MRI provides only anatomical 
details and it may still be very diffcult to dis-
tinguish tumour infiltration to adjacent or-
gans, particularly after pelvic irradition due 

Fig. 1a Fig. 1b
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to radiation induced fibrosis. A good preopera-
tive work-up and the necessity of a focused 
MultiDisciplinary Team (MDT) discussion are 
important issues to plan the tailored treat-
ment. Preoperative assessment to identify 
tumour stage and operative risk factors may 
affect the choice of the surgical procedure. If 
there is a risk of urinary tract resection, the 
case must be discussed with an urologist. Be-
sides that, the patient should participate in 
the treatment selection. They should under-
stand the risks and the benefits of therapy 
including short-term and long-term outcome. 
En bloc resection of the lower urinary tract like 
cystectomy with any type of diversion is as-
sociated with a high impact on the quality of 
life. Factors such as stoma maintenance, cath-
eter use, urinary incontinence, body image and 
sexuel side effects are potentially different for 
each major type of diversion. Based on preop-
erative work-up and the choice of surgical 
procedure, the patients should be consulted 
not only about their predicted surgical risk and 
survival, but also about the impact their dis-
ease will have on their long-term quality of 
life.

The extensive resection required for free 
margins leads to an increased postoperative 
morbidity. The present study showed a post-
operative morbidity of 71%. Other studies have 
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reported morbidity-rates between 18-81% (1, 
8). These earlier studies have not used any 
standardized reporting system, and the study 
populations were inhomogeneous.

The national registration of the surgical 
treatment of colorectal cancer reported by the 
Danish Colorectal Cancer Group (DCCG) 
shows that the overall morbidity was 11.1% 
for medical complications and 19.6% for sur-
gical complications (12). Even though our 
numbers are not exactly compatible with 
those from DCCG, our subgroup of colorectal 
cancer patients is at a higher risk of postop-
erative complications compared to the overall 
colorectal cancer patients in Denmark. This 
is because the surgery performed was more 
extensive.

The postoperative mortality rate of 10% 
found in this study is similar to that found in 
previous studies reported as between 0-12% 
(1, 7, 9, 10). The DCCG reported the postop-
erative mortality rate in 2012 to be 4.6% 
(12).

A total of 11% of our cohort developed local 
recurrence. Saito et al. reported a local recur-
rence rate of 50% in their cohort consisting of 
20 patients including patients who had total 
pelvic exenteration performed (13). On the 
other hand, Harris et al. reported a recurrence 
rate of 7% in 42 patients (7). This study had a 
median follow-up of 30 months, and 31 of their 
42 patients received preoperative ChemoRa-
dioTherapy (CRT). Our series had a median 
follow up of 41 months, and only nine patients 
recieved preoperative CRT, which probably 
affected the recurrence rate. Recently, Eveno 
et al. have reported a rate of 90% R0 resection 
in more than 100 T4 patients in a series of 
multivisceral resection for clinically suspected 
T4 colorectal cancers (14). On the other hand, 
the rate of R0 resection (87% in our series) is 
comparable to previous studies, where the 
percent of R0 resection was reported to range 
from 75-100% of the patients (1, 7, 8, 10, 13, 
15). The increasing number of patients who 
had neoadjuvant therapy may have an impact 
on the results of surgical procedure.

In the intraoperative assessment of tumour 
growth, it may be impossible for the surgeon 
to distinguish between carcinomatous tissue 
and simple inflammation (1, 8). In the patient 
treated with preoperative radiotherapy, the 
inflammation and fibrosis of the tissue can be 
even more dominant. This implies that an en-

bloc resection is performed on wide indication. 
Wide variations in radiation techniques and 
doses, concurrent use and choice of chemo-
therapy, and different patient selection criteria 
make comparison among studies difficult. 
Pelvic radiation will have induced significant 
fibrosis in the tissues of the pelvis. The pelvic 
fibrosis will have distorted or eliminated the 
relatively blodless surgical plane between the 
mesocolic, mesorectal and sacral fasciae. The 
distinction between fibrosis and tumour infil-
tration into adjacent organ can be very difficult 
to discern at the time of the operation. If there 
is any question about the nature of tissue or 
any suspicious findings during the operative 
procedure, a frozen section should be analysed 
and repeated, if necessary. We excluded six 
patients because the histopathologial examina-
tion showed that there was no urological tissue 
resected, even though frozen section during 
the procedure was performed. This is because 
the infiltration might be caused by inflamma-
tory changes or adherence in the operative field 
during the procedure and not only because of 
tumour infiltration. This risk can be minimized 
using different preoperative imagning mo-
dalities and intraoperative cystoscopic evalu-
ation of the lower urinary tract. Although in-
traoperative frozen section might also be in-
conclusive, this must be repeated, if neces-
sary.

The present study showed tumour growth 
in the resected urinary organs in 52% of the 
cases. It is sometimes very difficult to distin-
guish inflammatory adhesions from carcino-
matous invasion in the operative field when 
primary advanced colorectal cancer extends 
to the lower urinary tract. From an oncologi-
cal perspective, it is often necessary to per-
form a relative simple partial resection of the 
bladder instead of dividing the adhesions 
between tumour and the roof of the bladder. 
Therefore, various series in the literature 
have reported a wide range of histologically 
proven invasion rates in 38-100% of the cases 
(9). We believe that, when facing a locally 
advanced malignancy, an en-bloc resection 
must remove all suspected tumour-bearing 
tissue while preventing tumour cell spread-
ing. Winter et al. reported tumour growth in 
54% of their patients urinary organs (1). This 
result is also found in the study presented by 
Li et al. where approximately half of their 
population had tumour in the resected uri-
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nary organ (8). None of these studies report-
ed any cases where the pathological examina-
tion of the resected urologic tissue showed 
normal tissue.

Our study revealed an overall five-year 
survival rate of 70%. This is higher than re-
ported in earlier studies by Gao et al. and 
Winter et al., but lower than reported by Saito 
et al. (1, 9, 13). The variance is probably af-
fected by the small sample size. Our series 
included patients with rectal and colonic can-
cers. Additionally, the study period covers a 
relatively long time, in which treatment mo-
dalities and preoperative workup has been 
changed by time. These factors may have led 
to bias. Sufficient data on special preoperative 

workup including clinical, radiological staging 
and preoperative rate of suspected local in-
volvement of the lower urinary tract would be 
interesting, but unfortunately were not avail-
able. Retrospective data analysis was another 
limitation in the present study.

CONCLUSION

In conclusion, en-bloc resection for locally 
advanced colorectal cancer with lower urinary 
tract invasion has a high morbidity rate. How-
ever, it is still possible to achieve negative 
resection margins in most cases and achieve 
acceptable short- and long-term results.
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