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Long-Term Follow-Up on the Effects of Sig-
moid-Rectal Pouch for Urinary Diversion
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Chu Li

Purpose: The aim of this study was to investigate the long-term clinical effects of sigmoid-

rectal pouch for urinary diversion.

Materials and Methods: A total of 45 patients, including 40 males and 5 females, underwent
sigmoid-rectal pouch procedure. The patients aged from 38 to 70 years with a mean age of
59 years. The postoperative follow-up ranged from 6 months to 19 years with an average of
6 years. Postoperative continence and voiding were analyzed, urinary reservoir pressure was
measured and the complications of upper urinary tract were determined. The index of quality of
life (QoL) in the International Prostate Symptom Score (IPSS) was used to evaluate the degree

of satisfaction to urinate.

Results: Forty patients had slight incontinence in the early postoperative stage and could
control urination well 30 days postoperatively. The volume of pouch was 270-600 mL with
an average of 375 mL. The basic pressure during filling period was 6-20 cmH,O with an aver-
age 15 cmH, 0O, the maximum filling pressure was 15-30 cmH,O with an average 26 cmH,O.
The compliance of sigmoid-rectal pouch was fine with an average of 30 (range 18-40) mL/
cmH, 0. There were no severe complications such as hyperchloremic acidosis or retrograde
pyelonephritis. Six patients had slight hydronephrosis. The index of QoL were 0-2 in 20 pa-

tients, 3 in five patients and 4 in two patients.

Conclusion: The sigmoid-rectal pouch operation was simple and acceptable by surgeons
and patients. It may be an ideal urinary diversion for patients with muscle-invasive bladder

cancer, especially for patients on whom urethrectomy should be done.

Keywords: reconstructive surgical procedures; urinary diversion; methods; urinary reser-

voirs; surgery; continent; carcinoma; transitional cell; urinary bladder neoplasms.
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INTRODUCTION

he incidence of bladder cancer ranks 11" among

all malignant tumors in the world and ranks 7th in

men, out of place in the top 10 in women.! In Uri-
nary tract malignant tumors, the incidence of bladder can-
cer ranks second, while transitional cell carcinoma accounts
for 90%.® Although most bladder cancers are non-muscle
invasive, about 30% still manifest or develop into invasive
cancers, requiring radical cystectomy, pelvic lymphadenec-
tomy and urinary diversion (UD), which can improve the
survival rates and reduce the chance of local recurrence and
distant metastasis in patients. There are many methods of
UD and mainly be categorized into noncontinent diversion,
continent diversion. Among those methods, orthotopic neo-
bladder and Bricker operation are most widely performed
on the patients. The former could make patients to urinate
near to physiological. Moreover, the recurrence of cancer
in residual urethra is also a concern. Bricker operation is
simple and more endurable, but patients have to carry urine
collection bag due to abdominal colostomy. Continence
preserved with anus is another choice. In early operations,
ureters were connected to sigmoid flexure or rectum directly
and this kind of operations tends to lead to retrograde infec-
tion, hyperchloremic acidosis and hydronephrosis. In 1993,
Fisch reported urinary diversion in which sigmoid colon
and rectum were folded to form a pouch and ureterosigmoi-
dostomy was performed to control defecation and urination
by anus (Mainz pouch II). Relative to early operations, this
improved operation reduces the complications and can get
reasonable compliance of urinary reservoir. The continence
and life quality of patients greatly improved. For summariz-
ing the long-term clinical effects of sigmoid-rectal pouch
for urinary diversion, we analyzed the clinical data of 45

patients who were performed sigmoid-rectal pouch for UD.

MATERIALS AND METHODS

Clinical Data

Forty-five patients were included in our study treated by radi-
cal cystectomy for invasive bladder cancer with the urinary
diversion of sigmoid-rectal pouch between June 1993 to June
2012 at the Air Force General Hospital. Data of the patients
are summarized in Table 1. All the cases were muscle in-

vasive bladder cancer, which were mainly multiple bladder

tumors or/and invaded bladder trigon and posterior urethra.
In preoperative preparation, the sense of perianal skin was
checked; digital rectal examination was conducted; barium
enema was carried out to diagnose problems with rectum
and sigmoid colon; at the same time, 500 mL of saline was
utilized for retention enema for 1 hour to confirm that anal
sphincter functioned well. This study was conducted in ac-
cordance with the declaration of Helsinki and with approval
from the Ethics Committee of the General Hospital of Air
Force. Written informed consent was obtained from all par-
ticipants.

Indications and Contraindications of Sigmoid-Rectal Pouch

The indications are bladder malignancy, bladder exstrophy/
epispadias, trauma and sinus urogenitalis. The contraindi-
cations are colon cancer and polyps, and deteriorated anal
sphincter function. In this study, all the patients had bladder
cancers.

Surgical Procedure

After resection of bladder, prostate and urinary tract, anal
canal was cannulated into anus, through which 200 mL di-
luted iodophor was installed into rectum and sustained for 10
min. The boundary spot between sigmoidal colon and rectum
was taken as midpoint, where to fold and suture seromuscu-
lar layer adjacent to sigmoidal colon and rectum. Intestinal
canal was split over 20-24 cm along antimesenteric border
in an inverted "V" shape. The wall of adjacent sigmoid colon
and rectum was all sutured with catgut continuously till the
nadir. The left and right ureters were dissociated and pulled
out of the incision, and then derived to the paries medialis
and posterior of sigma neobladder. Ureters were pulled out
of two selected entrances on the neighboring intestinal wall.
From these two entrances a 2-3 cm submucosal tunnel was
built downwardly. A small circular incision was built on the
mucosa of lower tunnel. The ureter could go through the tun-
nel and the mucosa of ureteral end was connected with the in-
testinal mucosa. An 8 French (F) supportive silicone catheter
was implanted in the ureters till the pelvis, fixed and marked,
and driven out of the anus. The ends from left or right ure-
ter were marked correspondingly to observe the urine output
from left and right kidney (Figure). The paries anterior of
neobladder was sutured to construct the urinary reservoir,
which was placed in the abdominal cavity and was fastened

to the longitudinal ligaments of sacral promontory.®) After
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Figure . A: Reconfiguration of 20 to 24 cm of rectosigmoid into
U shape to construct Mainz Il pouch. B: Submucosal tunnel tech-
nique for bilateral normal caliber ureter, bilateral ureteral stents
and anal tube are drawn out extracorporeally through the anus.

the surgery the patient should perform ambrosia and intrave-
nous injection with high nutrient for 5-7 days, and sustaining
gastro-intestinal decompression 3-5 days. The anal tube was
removed 5-7 days postoperatively and the two ureter sup-
portive catheters were removed or self-released 10-14 days
postoperatively.

Follow-up

Postoperatively, patients were evaluated at 3-month intervals
for the first year, with 6-month intervals for the years 2 and
3, and annually thereafter. Urodynamic tests of urinary res-
ervoir and ultrasound of upper urinary tract were performed
at six month, one, five, ten and fifteen years, postoperatively.
Intravenous urography (IVU) examination was conducted on
the patients with hydronephrosis. Hydronephrosis, as well
as vesicoureteral reflux and urinary tract infections were re-
corded.

Interviews and frequency-volume charts were used to deter-
mine voiding behavior, daytime and nighttime continence.
We defined daytime continence as completely dry without
use of a pad and nighttime continence as completely dry with
2 or fewer voids per night. A satisfactory continence result
was defined if no more than 1 pad was required during the
day or night. All other cases were defined as incontinent.
The European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-C30)
survey was utilized to estimate the general health state of the
patients. In this survey, two subjective answers from the pa-
tients were referred as the most characteristic of their health

state and life quality

Table 1. Clinical and demographic characteristics of participants.

Variables Values
Sex, no. (%)
Male 40 (88.9)
Female 5(11.1)
Age (years), mean (range) 59 (38-70)
Histopathology, no. (%)
Transitional cell carcinoma 40 (88.9)
Adenocarcinoma 3(6.7)
Squamous carcinoma 244
Radical urethrectomy, no. (%)
Male 32(80)
Female 0.0 (0.0)
RESULTS
Follow-up

All operations were performed successfully and there was
no serious complication. The postoperative follow-up ranged
from 6 months to 19 years with an average of 6 years. Four-
teen patients died from tumor recurrence and metastasis, and
4 patients died from cardiovascular and cerebrovascular dis-
eases. The patients survived more than 15 years in 2 cases,
10-15 years in 4 cases, 5-10 years in 10 cases an 6 months to
Syears in 11 cases.

Continence and Voiding

After removal of anal tube, 45 patients had different degrees
of daytime and nighttime incontinence in the early days.
They passed urine and stools 6 to 10 times (mean 8 times) in
the daytime, while 4 to 8 times (mean 5 times) at night. Three
months after the surgery, all the patients well controlled def-
ecation and urination; they passed urine and stools 4 to 6
times (mean 5 times) in the daytime and 1 to 4 times (mean
2 times) at night. From 6 months on, all the patients satis-
fied with urinary control. Good urinary control in the day-
time was observed in 27 cases from six months to 15 years in
follow-up. Three patients required urinal pad. Urinating and
stools separately were achieved in 80% cases. Urinary incon-
tinence occurred in six patients when they had diarrhea and
cough. Table 2 demonstrates patient voiding patterns during
follow-up.

Urodynamic Testing

Maximum storage capacity was 270-600 mL with an average
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Table 2. Daytime and nighttime voiding patterns of 45 patients with sigmoid-rectal pouch.

Voiding <3-month (mean) 3-6 month (mean) = 6 month (mean)
Daytime

Times 6-10 (8) 4-6 (5) 4-6 (5)

Pad use (piece) 2.0 1.0 0.0

Continence (%) 0.0 95.6 933
Nighttime

Times 4-8(5) 1-4(2) 1-4(2)

Pad use (piece) 2.0 1.0 0.1

Continence (%) 0.0 88.9 91.1

of 375 mL (more than 500 mL was considered as reverse flow
in sigmoid colon); the average filling pressure in neobladder
was 26 cmH, 0. The compliance of sigmoid-rectal pouch was
fine with an average of 30 (range 18-40) mL/cmH,O. The
maximum pressure in neobladder at urination [15-30 cmH,O
(average, 26 cmH,0)] was equal to abdominal pressure at
micturition.

Upper Urinary Tract

There was one case of high fever complicated with unilateral
hydronephrosis in the early days, which was cured by pyelos-
tomy. In long-term follow-up, five patients had waist pain
with fever and were relieved by anti-inflammatory therapy.
Unilateral hydronephrosis was indicated by ultrasound and
IVU in six cases. Early metabolic acidosis was observed in
two patients who were recovered three months later. In the
long-term follow-up, there was no metabolic acidosis, retro-
grade infection of the kidney or renal failure.

QoL Evaluation

The index of QoL and general health state of the patients
were evaluated by EORTC QLQ C-30 survey at 1 year post-
operatively (Table 3).

Secondary Tumors

There was no colorectal cancer in the 45 sigmoid-rectal
pouch patients during follow up but one 64-year old patient
was diagnosed as benign polyps of colon at the 2nd year
postoperatively. The polyps were resected via a wire loop us-

ing colonoscopy.

DISCUSSION
The options of surgical procedures for UD are according to
specific conditions of patients, such as age, complications,

life expectancy and the history of pelvic operation, as well as

the requirements of patients and the experience of surgeons.
The ultimate goal of treatment is protecting renal function
and improving QoL in patients.” Moreover, UD has not only
achieved simple urine shunt and the protection of upper uri-
nary tract, but also has reconstructed the lower urinary tract,
which provides a safe, controllable method to storage and
discharge urine, improves the patient's QoL. Currently, the
most common procedure is orthotopic neobladder. However,
only non-continent UD, such as Bricker operation, can be ap-
plied to most patients who simultaneously underwent total
urethrectomy. The patients have to carry urine collection bag
lifelong due to abdominal colostomy in Bricker operation,
and the incidence of stoma complication is up to 24%.>) Ne-
obladder, allowing micturition through urethra, is most mim-
icking physiological state, but not suitable for the patients
who have urethrostenosis or undergo urethrectomy. In addi-
tion, the surgery is complex, and the incidence of early and
late operation complications is up to 12-37%.©) Mainz pouch
I is confluence of urine and feces improved by Fisch, which
allows patients to control urination by anus. This operation
could approve urinary continence, improve the quality of pa-
tients’ life and the incidence of complications is acceptable.
Because of the resection of all posterior urethra, the recur-
rence of cancer is the same as Bricker operation theoretically.
From 1993, we performed this operation on 45 selective
bladder cancer patients and the inclusion criteria mainly in-
cluded cancers in trigone of bladder, bladder-neck and men’s
posterior urethra and patients expected without good compli-
ance. For investigating the long-term effect of Mainz pouch
11, we follow-up visited all patients.

Mainz pouch II controls urination by anus. Therefore, the

function of anal sphincter was assessed in the patients before
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Table 3. QLQ C-30 survey: life quality, health status and number of patients.

3 4 5 6 7

Excellent

QLQ C-30 scale 1 2
Very bad
No. of patients
Health status 1 2
Life quality 2 2

14 15 n 1 1
13 15 1 1 1

Key: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.

surgery.>® All the patients in our study underwent digital
rectal examination and urodynamic examination to exclude
patients with dysfunction of anal sphincter. After ordinary
enema and defecation, 500 mL saline with diodone was used
for retention enema and imaging. We observed the shape
and pathological changes of rectum and sigmoid colon, es-
timated rectal bladder capacity and calculated urination time
controlled by anus. The pressure of anal sphincter was meas-
ured with urodynamic device after enema. Although all the
patients had different degrees of urinary incontinence in early
time, especially at night, they could well control urination 6
months after the surgery. The longer the postoperative time
lasted, the better the effect of urinary control was achieved,
which was speculated to correlated with that long retention
of anal tube damaged the function of anal sphincter,® and
colonic mucosal did not adapt to the stimulation of urine, as
well as anastomotic edema in the early days after surgery.
The stimulation from urine reduced over time, and the func-
tion of anal sphincter gradually increased. Six patients lived
more than ten years and had no incontinence in the day time;
mild urinary incontinence occurred only when they had diar-
rhea and cough. Moreover, most patients passed clear urine
and stools separately, which was consistent with previous
repoﬂs.(7'9)

The common complications of various neobladder are uri-
nary incontinence induced by inadequate urinary control and
dysuria resulted from excessive urinary control, which turns
better 6 to 12 months after surgery when the capacity and
compliance of neobladder apparently improve. Bedwetting
rate is especially high at night, which shows a huge differ-
ence in reports (0-67%). However, bedwetting rate of most
orthotopic bladder at night is 20-30%.'? Possible influenc-
ing factors are, detrusor-sphincter dyssynergia; the lack of

feedback between neobladder and brain arousal system when

the new bladder is filling at night; the deficiency of urethra
sensory controlling branch, belonging to the basin plexus of
pudendal nerve, could lead to the protective reflection de-
ficiency of external sphincter when the near-end urethra is
stimulated by urine; reduced muscle tension of pelvic floor
at night; nocturia (due to osmotic diuresis of neobladder
at night); the neobladder filling increases the occurrence
of peristaltic wave.'""'? Mainz pouch II allows patients to
control urination by anus; uriesthesis is from awareness of
defecation; urinary control depends on the function of anal
sphincter. All the patients in our study controlled urination
well, which was probably associated with evaluation of the
function of anal sphincter before surgery and the training
of contraction of anal sphincter after operation. There was
no dysuria or residual urine in all cases. Dysuria is one of
the common complications of neobladder. It is reported that
4-25% of patients need intermittent clean self-catheterization
to void, which results from several reasons, including ure-
thral angle; the opening of new bladder is not in the lowest
position; allantoic wall blocks urethra opening; the patients
are unable to urinate by using abdominal pressure or relaxing
pelvic floor and etc.!® The incidence of intermittent clean
self-catheterization in female patients is 21-61%4!> due to
chronic urine retention and urethral angle. Moreover, consti-
pation is avoided because urine flushes rectum. Female pa-
tients do not change their habit of crouch a micturition.

Secondary colorectal cancer is always a concern in sigmoid-
rectal pouch patients. The total ileo colon tumor risk in ure-
terosigmoidostomy (2.58%) was significantly higher than in
other continent forms of UD. (!®) Because the sample is small
in the present study, we could not draw any conclusion on
colorectal cancer rate in the 45 sigmoid-rectal pouch patients.
The ideal urinary reservoir should have large capacity, low

pressure and good compliance. The capacity of sigmoid-rec-
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tal pouch is equal to capacity of folded urinary reservoir plus
rectum, and colon that has reverse flow can also be used as
urinary reservoir with full bladder. However, the patients are
not recommended to hold urine because it might increase the
chance of retrograde acute pyelonephritis, and subsequent in-
crease the risk of renal function deterioration.!!” Micturition
depends on abdominal strain instead of strong contraction of
urinary reservoir. In addition, the awareness of defecation
from rectal can replace bladder sensation, which is missing
for orthotopic neobladder. Some patients pass clear urine at
most time.

Urinary reservoir is established by folding sigmoid-colon
rectum, which is separated from the cavity of sigmoid co-
lon and rectum after fixation upwards and backwards, and
mimic colonic diverticula. The urine continuously flushes
downwards, stools form in sigmoid colon and are passed af-
ter arriving rectum, which rarely retrogrades to urinary reser-
voir. In addition, low pressure and good compliance of neo-
bladder comply with resistance to reverse flow of sigmoid
colon, which reduces the chance of retrograde infection. In
long-term follow-up, five patients had flank pain with fever
caused by retrograde infection and were treated by antibiot-
ics. Due to the confluence of urine and excrement, urine and
stool routine tests are not available. Therefore, the diagnosis
of retrograde infection stands on the symptoms, such as fe-
ver with flank pain, and sometimes nephrostomy drainage is
performed as early as possible if the efficacy is not satisfying.
Hydronephrosis is one of the complications of UD. Various
anti-reflux techniques always might result in anastomotic ste-
nosis between ureter and urinary reservoir. It is controversial
with respect to ureterocystic anti reflux replantation, which
includes submucosal tunneling, ureteral papilla implantation
and etc. Some people believe neobladder without high pres-
sure and urinary catheterization rarely has reflex and infec-
tion, and anti-reflux techniques are not necessary to be per-
formed. All the patients had submucosal tunneling, in which
the tunnel was wide enough at anastomosis. Emphasis on
anti-reflux increases the chance of obstruction. There were
six cases of mild unilateral hydronephrosis during the follow
up interval of 3 to 6 months. The temporary hydronephrosis
might be correlated to the edema of anastomotic stoma mu-
cosa. No special therapy was applied and the hydronephrosis
disappeared gradually. Recently, Jin and colleagues'® has

demonstrated that ureteral obstruction is the first and inde-
pendent risk factor of renal function damage in the patients
who survive more than 10 years after ileal conduit UD and
ileal orthotopic bladder.

In ileal, colonic neobladder and all kinds of intestinal blad-
der substitution, the incidences of pure metabolic acidosis are
5.5%, 13.3% and 11.1%, and the incidence with concomitant
hyperchloremia are 5.5%, 8.9% and 7.9%, respectively. Oral
sodium bicarbonate is usually administered for acidosis."”
Mainz pouch II involves less and lower intestinal canal, thus
the complications occur less, which is one of the advantages.
There were two cases of metabolic acidosis and hypokalemia
who discontinued the 1.5 g postoperative bicarbonate daily
protocol, and were corrected with oral intake of bicarbonate
and potassium tablets. The incidence of metabolic acidosis
and hypokalemia was lower than previous report which de-
scribed high incidence of acidosis and even lethal acidosis.
(7:20) This was considered to correlate with long segment of
intestine and inadequate compensatory renal function.

The surgery is simple and easy for surgeons to perform and
for patients to accept. The procedure involves folding and
suture of seromuscular layer adjacent to sigmoid colon and
rectum, as well as simple submucosal tunneling for anasto-
mosis. There is no need to intercept large segment of intes-
tine canal and perform complex anti reflex techniques. The
index of QoL were high in patients.*'>® Except some male
patients were not used to crouch a micturition, most patients
satisfied QoL in our research.

The ideal UD should meet the following conditions: neoblad-
der can independently control urination, enough capacity, low
pressure, resistant to retrograde infection, without metabolic
disorders, simple procedures, easy to learn and low incidence
of surgical complications.®® Most pristine urochesia diver-
sions were abandoned because of lack of aforementioned
characteristics, but some improved operations can also reach
satisfied effect and improve the patients’ QoL. According
to our follow-up, Mainz pouch II basically meets the above
requirements. It may be an ideal UD technique for patients
who need total urethrectomy due to tumor in urinary tract,
have normal function of anal sphincter, and are unable to pass
urine through urethra because of urethrostenosis.

One of the most important objective of UD is to improve

patients’ QoL. Orthotopic neobladder is the main method
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selected by many medical centers because it could make
patients to recover physiological urination as possible. It’s
long-term complications includes, urinary incontinence (20-
30%), ureter-intestines anastomotic stenosis (3-18%), reten-
tion of urine (4-12%), metabolic disease and etc.>>?®) Some
urologists think the reasonable urinary reservoir and QoL
improving of Mainz pouch II may be superior to orthotopic
neobladder, so patients should be told the advantages and
disadvantages of both operations and return the options to

patients themselves if the pathogenic conditions permit.
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