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Abstract: Objective: To investigate the merits and 10 year follow-up results of two kinds of cutaneous ureterostomy 
operation in patients with the radical cystectomy. Methods: We retrospective analyzed the information of patients 
underwent radical cystectomy in the past 10 years, comparing and analyzing the consequence of application value, 
early and long-term follow-up results using two kinds of cutaneous ureterostomy in patients with radical cystectomy. 
Results: Unilateral ureteral cutaneous ureterostomy didn’t increase patients’ early and long-term complications, 
and improved the patient’s life satisfaction. Conclusion: The unilateral cutaneous ureterostomy didn’t increase 
postoperative complications in patients, while improving the patient’s life satisfaction. Unilateral ureteral cutane-
ous ureterostomy is an important complement to urinary diversion after radical cystectomy and the best choice for 
cutaneous ureterostomy.
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Introduction

Bladder cancer is one of the most common 
malignancies of the urinary system in China. 
Radical cystectomy is the standard treatment 
for patients with multiple, recurrent and muscle 
invasive bladder cancer. There are various 
methods about postoperative urinary diver-
sion, including controllable and non-controlla-
ble ways. Cutaneous ureterostomy is one way 
of non-controllable urinary diversion, mainly 
applicable to elderly patients with poor physical 
condition, underlying diseases, advanced can-
cer and not be tolerated for a long time surgery. 
We have been carried out radical cystectomy 
since 1998, in which we implemented cutane-
ous ureterostomy including unilateral (Figure 1) 
and bilateral (Figure 2) ways for patients with 
poor health. We reviewed the clinical and fol-
low-up data of patients who underwent two 
kinds of cutaneous ureterostomy, which are 
reported as follows.

Materials and methods

Clinical data

Retrospective analysis of clinical data of 
patients receiving cutaneous ureterostomy 
over the past 10 years showed that 114 cases 

got a more complete visit. The number of 
patients underwent bilateral and unilateral 
cutaneous ureterostomy was 63 and 51 respec-
tively. Patients with details showed in Table 1.

Surgical methods

Bilateral cutaneous ureterostomy: Patients we- 
re maintained at supine position after general 
anesthesia. We sliced through the skin and sub-
cutaneous fat through lower abdominal midline 
incision to the pubic symphysis. We opened the 
sheath of rectus, separated the muscle, entered 
the bladder gap, pushed away the peritoneal 
reflection, performed exploration and dissec-
tion of lymph node. Bilateral ureters were found 
and cut off. The distal ureter was ligatured, and 
a single J tube was put into proximal ureter for 
coming procedure. Radical cystectomy was per-
formed routinely. Two triangular incisions were 
performed through the full-thickness abdomi-
nal wall by McBurney point and anti-McBurney 
point. Without tension and distorsion, both ure-
ters were pulling out of the abdominal wall for 1 
cm respectively. The ureter and sheath of rec-
tus was fixed together through 2 suture nee-
dles. A longitudinal incision, about 0.5 cm, was 
used for the ureter outside the abdominal wall, 
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which was sutured with the skin interruptedly 
and forms a semi papillary structure.

Uniateral cutaneous ureterostomy: The opera-
tion process is similar to bilateral cutaneous 
ureterostomy except a difference. Both Ureteral 
stomas are located on the right side and the 
left Ureteral stoma is below the right stoma, a 
distance of about 1 cm, and the left ureter was 
led to right side through the sigmoid colon ret-
roperitoneal gap.

Statistical analysis

Computerized statistical analyses were per-
formed using the SPSS version 17.0. The t-test 
was used to analyze the data of surgery situa-
tion and EORTC QLQ-C30 scores in two groups. 
Differences were considered significant if the 
P-value from a two-tailed test was <0.05.

of patients in men was more than women 
(Table 1).

Surgery situation comparison

Surgery in both two groups went smoothly, uni-
lateral cutaneous ureterostomy was a little  
longer than bilateral cutaneous ureterostomy 
(P<0.05). No significant difference was found in 
intraoperative blood loss, postoperative hospi-
tal stay and hospital costs between two groups 
(P>0.05) (Table 2).

Early postoperative complications

The number of early postoperative complica-
tions happening in patients with unilateral cuta-
neous ureterostomy was 10 (19.61%), including 
wound infection (5 cases), urinary tract infec-
tion (1 case), postoperative urine leakage (1 

Figure 1. Two kinds of cutaneous ureterostomy (physical map).

Figure 2. Two kinds of cutaneous ureterostomy (sketch map).

Table 1. Clinical data of patients’ underment cutaneous ureter-
ostomy

Manner Number
Gender

Age
Grade Stage

Man Woman G1 G2 G3 T1 T2 T3 T4
Unilateral 51 37 14 70±17.32 3 20 28 1 19 22 9
Bilateral 63 48 15 69±21.46 5 27 31 2 25 23 13

Results

General situation comparison

Two groups were compared with 
age (70±17.32 vs. 69±21.46), 
histological grade and clinical 
stage, finding no significant dif-
ference (P>0.05). The number 
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case), ureteral colostomy poor healing of the 
skin (1 case), papillary necrosis (1 case) which 
underwent bilateral renal fistula, postoperative 
electrolyte imbalance (1 case). No obstruction, 
stoma hernia and perioperative deaths oc- 
curred. Patients underwent bilateral cutaneous 
ureterostomy found 13 (20.63%) cases with 
early postoperative complications, including 
wound infection (5 cases), urinary tract infec-
tions (2 cases), ureteral colostomy poor healing 
of the skin (2 cases) (both one side of poor 
healing), postoperative single urine leakage 
side (1 case), and postoperative incomplete 
intestinal obstruction (1 case). No stoma her-
nia, electrolyte imbalance and perioperative 
deaths occurred. The incidence of early compli-
cations in the two groups was not significantly 
different (P>0.05).

Quality of life evaluation

We adopted the European Organization for 
Research and Treatment (EORTC QLQ-C30) [1] 
to evaluate all patients’ situations. The physical 
function and emotional function scores in 
patients with unilateral cutaneous ureterosto-
my were higher than patients in bilateral groups 
(P<0.05). While the scores in the role function, 
cognitive function and social function in the two 
groups were not significantly different (P>0.05) 
(Table 3).

Follow-up results

The fallow-up time in unilateral cutaneous ure-
terostomy was 4-118 months, an average of 60 
months. During the follow-up, regular replace-
ment of double J tube was implemented. Among 
the 51 cases, 18 patients died. One patient 
died of liver cancer, 1 patient died of myocardi-

al infarction, 1 patient died of severe pneumo-
nia and 12 died of bladder cancer systemic 
metastases, 2 patients died of renal failure, 1 
case of death after trauma infection. In 7 cases 
of pelvic lymph node metastases patients, 2 
patients died, 5 cases currently received radio-
therapy and chemotherapy; 2 cases of ureteral 
stoma retraction, 1 case of stoma stenosis, 1 
case of necrosis after the end of the ureter, one 
case of double J tube fracture cannot be 
removed, the residual stayed in vivo, two cases 
occurred peristomal ulcer, 6 cases of unilateral 
hydronephrosis with normal serum creatinine 
and blood urea nitrogen, 1 patient already died 
who had bilateral hydronephrosis. 31 cases 
were satisfied overall (60.78%).

Bilateral cutaneous ureterostomy group fol-
lowed up 6-120 months, mean 66 months. 
Among of the 63 patients, 23 died and one 
patient died of pulmonary embolism, 2 died of 
cerebral infarction, 1 died of poisoning, 15 died 
systemic and local metastasis, 1 died of renal 
failure, 1 died of urinary tract infections, 1 died 
of lung infection, 1 died of sudden death with 
unknown causes. In the nine cases of pelvic 
lymph node metastasis, 2 patients died, seven 
cases currently receiving radiotherapy, chemo-
therapy and traditional Chinese medicine; 3 
patients ureter retraction, are overweight pa- 
tients, 2 patients had a single ureteral stoma 
stenosis, six cases of unilateral hydronephro-
sis. 33 cases were satisfied overall (52.38%).

The incidence of postoperative complications 
was no significant difference in two groups. In 
the terms of overall survival satisfactory, the 
unilateral cutaneous ureterostomy was better 
than bilateral cutaneous ureterostomy.

Table 2. Comparison of surgery situation in two groups

Groups Number Surgery time (min) Blood loss (ml) Postoperative hospital 
stay (d)

Hospitalization ex-
pense ($)

Unilateral 51 183.34±31.64 326.72±52.16 13.36±3.41 6244.35±762.24
Bilateral 63 172.21±37.31 331.82±49.38 14.51±4.22 6431.72±698.35
P value <0.05 >0.05 >0.05 >0.05

Table 3. Comparison of EORTC QLQ-C30 scores for each dimension in patients with unilateral and 
bilateral cutaneous ureterostomy (x ± s)
Group Number PF RF CF EF SF
Unilateral 51 55.34±14.67 51.23±13.86 62.44±16.51 65.38±11.47 51.22±17.34
Bilateral 63 49.21±15.51 53.17±12.90 65.55±15.77 60.56±12.69 53.73±19.26
P Value <0.05 >0.05 >0.05 <0.05 >0.05
Note: PF-physical function, RF-role function, CF-cognitive function, EF-emotional functioning, SF-social function.
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Discussion

In the early 19th century, Hages first applied 
the cutaneous ureterostomy as a urinary diver-
sion method [2]. In the early stage, cutaneous 
ureterostomy is mainly used for children with 
congenital urinary tract obstruction, first report-
ed by Johnston in 1963 [3]. Then it gradually 
developed into one of the important methods 
of urinary diversion for adult with pelvic malig-
nancies. Relative to Bricker and Kock surgery 
[4], cutaneous ureterostomy is mainly applica-
ble to the patients who are with general poor 
conditions, older age, short life expectancy, or 
associated with intestinal disease [5].

Compared with other urinary diversion proce-
dure, cutaneous ureterostomy has the follow-
ing advantages: ① Surgical procedure is rela-
tively simple, time is short and quick recovery. 
② Surgical procedures occur in the extraperito-
neal, which reduces the incidence of complica-
tions. ③ There is no electrolyte and acid-base 
imbalance associated with intestinal absorp-
tion of urine. ④ The stoma was smaller than 
colostomy, which is more convenient for patient’ 
self-care [6]. But as for cutaneous ureterosto-
my, there are also some complications, mainly 
are nerve atrophy, collapse, end necrosis, fis-
tula, narrow mouth, urinary infection, poor 
drainage and retrograde flushing caused by 
expansion of water, leading to renal pelvis ure-
ter expansion water, infection and uremia [7]. 
Considering the above advantages and disad-
vantages, cutaneous ureterostomy is a more 
appropriate clinical urinary diversion for the 
patients with poor conditions, short life expec-
tancy, or combining with intestinal disease. 
Through retrospective the past 10 years data, 
we found that patients with cutaneous ureter-
ostomy had shorter survival compared with 
patients underwent classic urinary diversion, 
which may be associated with surgery screen-
ing conditions. Cutaneous ureterostomy was 
generally applied to elderly patients with poor 
health and not tolerate surgical bowel diver-
sion. During follow-up, we found that many 
patients died of systemic disease rather than 
cancer-related diseases. Therefore, consider-
ing the scope, the advantages and disadvan-
tages of cutaneous ureterostomy, we believed 
that cutaneous ureterostomy was a better 
alternative and complementary type of urinary 
diversion for patients we mentioned above.

Clinically, the most common cutaneous ureter-
ostomy is generally bilateral ureteral stoma, 
which is characterized by simple operation, 

easy to grasp, and shorter free length of ure-
teral in surgery, reducing the incidence of ure-
teral necrosis, retraction and narrow chances. 
While bilateral ureteral stoma makes patients 
great inconvenient in personal care, increase 
occurrence of adverse events, and thus indi-
rectly affect the patient’s physical activity and 
mental activity [8]. Therefore, we carried out a 
modified surgical approach that is the imple-
mentation of ureters with unilateral cutaneous 
ureterostomy. We followed up for a period of 10 
years, finding that unilateral cutaneous ureter-
ostomy did not increase the incidence of post-
operative complications, while improved post-
operative life satisfaction.

In the 10 years of follow-up, we found that uni-
lateral ureteral stoma increased patients’ con-
venience in personal care, but also increased 
the difficulty in the operation and the potential 
possibility of operative complications. Time 
required in unilateral ureteral stoma was longer 
than bilateral ureteral stoma, mainly because it 
needed to fully dissociate the left ureter and 
arrived at the right side of the stoma with no 
tension. When dissociated the left ureter, we 
needed to try to keep blood vessels to nourish 
ureter and reduce postoperative ureteral isch-
emia and necrosis. Left ureter necrosis oc- 
curred in one patient who underwent unilateral 
cutaneous ureterostomy in early stage. Th- 
erefore, we propose that in the separation of 
the left ureter, there is no need to get bone min-
eralization free, with appropriate adipose com-
prehensive nutrient vessels. Based on the les-
sons learned in the past, no ureteral necrosis 
cases occurred, as for the patient with ureteral 
necrosis received left nephrostomy permanent-
ly. In addition, there were no significant differ-
ences between the two procedures in aspects 
of intraoperative blood loss, postoperative hos-
pital stay and hospital charges.

The life satisfaction in patients with unilateral 
cutaneous was higher than that in patients with 
bilateral cutaneous ureterostomy, mainly due 
to the reduction in the intensity of nursing work 
and patient life concerns. Through quantifying 
the patients with EORTC QLQ-C30, we found 
that physical function and emotional functional 
performance in patients with unilateral cutane-
ous ureterostomy were significantly better than 
those in patients with bilateral cutaneous ure-
terostomy, mainly due to its’ convenience and 
reduction of patients’ physical and psychologi-
cal burden.
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During the long-term follow-up, we found that 
patients’ survival and quality of life in ureteral 
stoma skin decreased when compared with 
classic urinary diversion style, which is related 
to the original cases screened. The patients 
who are generally poor or inappropriate line of 
intestinal urinary diversion patients are select-
ed cases. With a long-term follow-up, we found 
patients had no significant difference in short 
and long term complications between two 
groups. Unilateral cutaneous ureterostomy 
didn’t increase the incidence of complications 
while increased patients’ convenience.

In summary, unilateral cutaneous ureterostomy 
is a more appropriate choice for the patients 
who are elderly, generally poor or merge with 
intestinal disease. The traditional bilateral ure-
teral stoma surgery is convenient to operate, 
but it will enhance the difficulty in patients’ care 
and psychological pressure. It is worth widely 
recommended unilateral cutaneous ureteros-
tomy because that it brings a great convenience 
to patients and their families, facilitate home 
care after surgery and without increasing com-
plications and changing the surgery situation.
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