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Introduction. Surgical complexity in invasive
bladder cancer is not only in the extirpative
aggressive cystectomy, but also in the effectiveness
of urinary diversion. The latter is important for
the quality of patients’ life greatly affecting their
working ability. Many methods of post-cystectomy
urinary diversions have been currently developed,
indicating no single approach solving the problem.
Post-cystectomy controlled urination is believed to
be one of the key aspects of the quality of a patient’s
life.

The sigmoid colon and anal sphincter were
first used after cystectomy for controlled urination
in 1852 [1]. Ureterosigmoidostomy, as a method of
controlled urination, was actively used during the
first half of the 19th century. But such complications
as electrolyte imbalance, urinary incontinence,
frequent exacerbations of pyelonephritis, impaired
renal function and others were considered as an
obstacle for its widespread use. Many different
modifications have been developed, over 60 ways of
transrectal urinary diversion, but none of them seemed
to be satisfactory [2]. Unsuccessful results of
ureterosigmoidostomy and an alternative method
of urinary diversion suggested by Bricker in the
early 1950s resulted in decrease in the use of
ureterosigmoidostomy as a post-cystectomy urinary
diversion method [3]. In 1991, in order to overcome
typical disadvantages of c lass ical
ureterosigmoidostomy, it was modified to provide
for a low pressure reservoir by the
rectosigmoid detubularization. Longitudinal dissection
of the sigmoid colon disrupts the circular muscles
integrity and contractile activity, decreasing pressure
in the reservoir and thus improving urine retention
and its excretion from the kidneys. This method of
ur inary divers ion is character ized by
pathophysiological and clinical advantages and called
“Mainz Pouch II” [4, 5, 6].

Most patients with invasive bladder cancer
consider a urinary stoma on the anterior abdominal
wall unacceptable; this case also requires for the
first disability group adversely affecting working
ability. On the other hand, controlled urinary

diversion was found to improve the quality of
postcystectomy patients’ life and to be most
acceptable to most urologists and patients [7]. Based
on the above, the purpose of the study was to evaluate
results of MP II surgery, as a method of
postcystectomy controlled urinary diversion.

Clinical material. Clinical, retrospective
analysis was conducted for 118 patients with invasive
bladder cancer that were treated with radical
cystectomy followed by Mainz II transrectal urinary
diversion. Before surgery, the patients were evaluated
under a standardized diagnostic protocol, including:
physical examination, lab blood and urine tests, PSA
blood test, gastroscopy, urinary tract radiography,
excretory urography, cystouretheroscopy,
nephroscintigraphy, CT, urinary cytology. Anal
sphincter competence was evaluated with insertion
of 300–400 ml of saline solution into the rectum,
holding the solution for above 3 hours was considered
satisfactory.

Indications for Mainz-II surgery included:
invasive bladder cancer with the prostate or urethra
lesions, refusal of the patient from external urinary
diversion, bladder extrophy, small intestine mesentery,
preserved kidney function, plasma creatinine <10 mm
l. Comparative characteristics of the patient baseline
are shown in Table 1.

Contraindications included: anal sphincter
dysfunction, sigmoid diverticulosis, bilateral
ureterohydronephrosis, decreased renal function
(serum creatinine level > 1.5 mg/ml), solitary kidney,
colon polyposis, rectal fissures, rectum damage during
cystectomy.

It should be noted that prior to admission to
the c\hospital, 38 (32%) patients went through
organ-preserving surgical interventions even having
a proof of muscle invasion. 92 (78%) patients had
advanced disease s tages .  Uni lateral
ureterhydronephrosis (UHN) of varying severity
occurred in 43 (36%) cases.

Surgery: Mainz-pouch II surgery was
conducted according to the procedure described by
M. Fish and co-authors [8, 4, 9, 10]. Upon radical
cystectomy, the sigmoid colon was dissected for 12–
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18 cm, the detubularized segment of the intestine
was arranged as U-shaped, the posterior wall was
restored with a two-row continuous, vicryl (3–0)
suture, the ureter was implanted under the Camey-
Le Duc method [11]; distal ends of the ureter
drainage were fixed to the mucosa and placed in the
rectum; the latter was also drained with a rectal
probe for 8–12 days. The front wall of the reservoir
was restored with a two-row continuous suture. The
surgery duration varied from 180 to 270 minutes,
depending on case complexity.

All patients received prophylactic treatment
with antibiotics, anticoagulants, etc. in the
perioperative period.

Results. Intraoperative complications during
the MP II occurred in six (5%) patients (damage
to external ileac veins – 1, arteries – 1, obturative
nerves – 1, bladder bed bleeding – 3) with recurrent
muscle-invasive bladder cancer. Complications were
due to distort anatomy after surgical and radiation
treatments. Blood loss during surgery was 170–
3000 (788.51±141.3) ml. Complications in the early
post MP II period (up to 30 days after surgery)
occurred in 29 (24.5%) patients and were associated
with impaired function of organs and systems,
infectious purulent inflammation, anastomosis failure
(Table 2).

Postoperative septic complications were seen
during implementation of the technique in patients

(8) after pelvic irradiation. 3 patients were taking
back to the OR due reservoir failure and peritonitis
development. Inadequate urine flow from kidney
drainages, caused exacerbation of pyelonephritis and
renal failure. That usually were observed upon the
rectal probe removal and restored urine flow through
the anal sphincter. The causes of cardiovascular
complications were in 3 (2.5%) patients and led to
fatal events included: acute myocardial infarction
(2) and cerebral circulatory disorders (1). Late
complications were evaluated in a total of 94 patients
for over 12 months (Table 3).

Metabol ic acidosis ,  exacerbat ion of
pyelonephritis and CKD were the most common
complications in the MP II postoperative long-
term period. Metabolic disorders caused by absorbed
urine in the colon were observed in 37 (39.3%)
patients, 8 (8.5%) of them required treatment in
the hospital. In other cases, acidosis was managed
under outpatient conditions with alkaline solutions
and potassium preparations.

Deter iorat ion of renal funct ion and
urodynamics in the upper urinary tract occurred in
31 (33%) cases. These disorders were based on two
mutually opposite complications: ureteroenteric
anastomosis stenosis (13) and ureteroenteric gas
reflux (18), resulted in pyelonephritis and impaired
renal function. Pyelonephritis exacerbation due to
reflux was sporadic and effectively eliminated with

Table 2
Complications of the early postoperative period, n=118

Complication Quantity, n Percentage ratio,%

Suppuration of the postoperative wound 10 8.4

Reservoir suture failure 3 2.5

Urinary tract infection 11 9.3

Cardiovascular system disorders 5 4.2

Table 1
Comparative evaluation of baseline data in the study groups, n=118

Indicators Statisticalunits Number of patients

Gender male n (%) 84 (71)

female n (%) 34 (29)

Age >60 n (%) 81 (69)

<60 n (%) 37 (31)

T 2 n (%) 26 (39.4)

3 n (%) 57 (45.1)

4 n (%) 35 (15.5)

N 0 n (%) 86 (72.8)

1 n (%) 32 (27.2)

M 0 n (%) 118 (100)

1 n (%) 0

UHN n (%) 43 (36.4)
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anti-inflammatory and antibacterial drugs. In
contrast, pyelonephritis caused by ureteroenteric
anastomosis stenosis proceeded more aggressively
and required for temporary unilateral (6) or
bilateral (3) nephrostomy. Three patients with
strictures of ureteroenteric intestinal anastomosis
undergone reoperations for the ureter reanastomosis.

All patients hold urine during the day, but
3.1% of patients suffered from night urinary
incontinence, which required bladder pads and sleep
interruption with bedwetting alarm. Over time,
patients coped to answer the call of nature, and this
complication gradually resolved.

The average urination frequency during the
day and night was 5.1±1.1 and 2.0±0.5,
respectively.

 Discussion .  Radical cystectomy with
reconstruction of the lower urinary tract remains
the gold standard for treatment of patients with
muscle invasive bladder cancer. In recent years,
various methods of reconstruction of the lower
urinary tract after cystectomy have been widely
used. Conventionally, they can be divided into
2 groups: continental, involving controlled urinary
diversion and incontinent – uncontrolled leakage
of urine.

Deciding which procedures to recommend to
the patient, all indications and contraindications,
functional outcome, possible short and long-term
complications, physical and psychosocial aspects
should be taken into consideration. Urinary diversion
methods controlling urination after cystectomy are
believed to be the most acceptable and important
for the quality of life of patients.

In this study, urine derivation was evaluated
under the post-cystectomy MP II method that is
ureterosigmoidostomy, a modified classic operation.

Ureterosigmoidostomy was severely criticized,
mainly because of complications occurred in 80%
of cases [18, 19]. Urodynamic studies in patients
with classical ureterosigmoidostomy have shown that
active contractions of the intestinal muscles lead to
increased pressure in the rectum, often causing

urinary incontinence and impaired urodynamics [12,
13]. A sigma rectum pouch was designed to overcome
such disadvantages. Therefore, we have specifically
focused on studying complications of this relatively
new technique, i.e. a urinary pouch, controlled by an
anal sphincter, considered as an attractive way of
urine excretion for patients unable to urinate,
decreasing the need for stomas or collection devices.

Unlike ureterosigmoidostomy, urinary
diversion under the MP II method involves a low
pressure reservoir. Postoperative rectodynamic studies
have shown that a sigmoidorectal pouch is a low
pressure reservoir even at large volume of filling,
and the detubularized and reconfigured intestine
walls have no coordinated contractions [4, 9, 10, 14,
17].

A level of early postoperative complications
made 24.5% and was similar to the results of other
works [8, 15, 16, 17]. The sigma rectum pouch is
characterized by the following complications in the
long postoperative period - electrolyte imbalance,
impaired renal function due to anastomosis strictures
or reflux and pyelonephritis. However, none of these
complications is unique to this type of urinary
diversion except for urinary incontinence. The latter
was absent during the day and occurred at night in
3.1% of cases. The main disadvantage of the MP II
procedure was metabolic acidosis, which can be
managed with oral alkaline therapy, and we used it
prophylactically in all patients.

Conclusion

The Mainz II rectosigmoid pouch is believed
to be an effective method of controlled urinary
diversion and may be an option for patients with
bladder cancer advanced to prostate or urethra, and
unwilling to have a stoma with a urine collector.
Although the rectosigmoid pouch has the risk of
metabol ic acidosis in 39% and of
ureterohydronephrosis in 8%, this method of urinary
divers ion has low rates of mortal i ty and
complications. Such approach may be good for
bladder control and an attractive alternative to other
urinary diversion forms.

Table 3
Complications of the late postoperative period, n=94

Complication Quantity, n Percentage ratio,%

Metabolic acidosis 37 39.3

Ureteral reflux 18 19.1

Ureteroenteric stenosis anastomosis 13 13.9

Night urination incontinence 3 3.1
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Ðåôåðàò

ÐÅÇÓËÜÒÀÒÈ ÒÐÀÍÑÐÅÊÒÀËÜÍÎÃÎ
Â²ÄÂÅÄÅÍÍß ÑÅ×² ÇÀ ÌÅÒÎÄÈÊÎÞ
MAINZ-POUCH II

Î.Å. Ñòàõîâñüêèé, À.Â. Òèìîøåíêî,
Î.À. Âîéëåíêî, Þ.Â. Â³òðóê,
Î.À. Êîíîíåíêî, Ì.Â. Ï³êóëü,
Å.Î. Ñòàõîâñüêèé

Ìåòà. Îö³íêà ðåçóëüòàò³â îïåðàö³¿ Mainz-
pouch II (ÌÏ II), ÿê ìåòîäó êîíòðîëüîâàíîãî
â³äâåäåííÿ ñå÷³ ï³ñëÿ öèñòåêòîì³¿.

Ìàòåð³àëè ³ ìåòîäè. Êë³í³÷íîìó àíàë³çó
ï³äëÿãëè 118 ïàö³ºíò³â íà ³íâàçèâíèé ðàê ñå÷î-
âîãî ì³õóðà. Ïàö³ºíò³â ïåðåä îïåðàö³ºþ îö³íþ-
âàëè çà äîïîìîãîþ ñòàíäàðòèçîâàíîãî ä³àãíîñ-
òè÷íîãî ïðîòîêîëó, òàêîæ ïðîâîäèëàñÿ îö³íêà
òðèâàëîñò³ óòðèìàííÿ ñå÷³ àíàëüíèì ñô³íêòå-
ðîì, ÿê îäíå ³ç ïðîòèïîêàçàíü  äî õ³ðóðã³÷íîãî
âòðó÷àííÿ.

Ðåôåðàò

ÐÅÇÓËÜÒÀÒÛ ÒÐÀÍÑÐÅÊÒÀËÜÍÎÉ
ÄÅÐÈÂÀÖÈÈ ÌÎ×È ÏÎ ÌÅÒÎÄÈÊÅ
MAINZ-POUCH II

Î.Å. Ñòàõîâñêèé, À.Â. Òèìîøåíêî,
Î.À. Âîéëåíêî, Þ.Â. Âèòðóê,
Î.À. Êîíîíåíêî, Ì.Â. Ïèêóëü,
Å.Î. Ñòàõîâñêèé

Öåëü. Îöåíêà ðåçóëüòàòîâ îïåðàöèè Mainz-
pouch II (ÌÏ II), êàê ìåòîäà êîíòðîëèðóåìîãî
îòâåäåíèÿ ìî÷è ïîñëå öèñòýêòîìèè.

Ìàòåðèàëû è ìåòîäû. Êëèíè÷åñêèé àíà-
ëèç 118 ïàöèåíòîâ ñ èíâàçèâíûì ðàêîì ìî÷å-
âîãî ïóçûðÿ. Ïåðåä îïåðàöèåé ïàöèåíòîâ îöå-
íèâàëè ñ ïîìîùüþ ñòàíäàðòèçèðîâàííîãî äè-
àãíîñòè÷åñêîãî ïðîòîêîëà, òàêæå ïðîâîäèëàñü
îöåíêà äëèòåëüíîñòè óäåðæàíèÿ ìî÷è àíàëüíûì
ñôèíêòåðîì, êàê îäíî èç ïðîòèâîïîêàçàíèé  ê
îïåðàòèâíîìó âìåøàòåëüñòâó.
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Ðåçóëüòàòè. ²íòðàîïåðàö³éí³ óñêëàäíåííÿ
ïðè âèêîíàíí³ ÌÏ II âèíèêëè ó 6 (5%) õâîðèõ.
Óñêëàäíåííÿ â ðàííüîìó ï³ñëÿîïåðàö³éíîìó ïå-
ð³îä³ â³äì³÷åíî ó 29 (24,5%) ïàö³ºíò³â òà ïî-
â’ÿçàí³ ç ïîðóøåííÿì ôóíêö³¿ îðãàí³â ³ ñèñòåì,
³íôåêö³éíî-ãí³éíèìè çàïàëåííÿìè, íåñïðîìîæ-
í³ñòþ ñôîðìîâàíîãî àíàñòîìîçó. Ó â³ääàëåíîìó
ï³ñëÿîïåðàö³éíîìó ïåð³îä³ óñêëàäíåííÿ âèÿâëåí³
ó 71 (75,5%) õâîðîãî, ùî ïðèçâîäèëè äî ÿâèù
ìåòàáîë³÷íîãî àöèäîçó 37 (39,3%) òà çàãîñòðåíü
³íôåêö³é âåðõí³õ ñå÷îâèõ øëÿõ³â, â îñíîâ³ ÿêèõ
ëåæàëè: ñòåíîç ñå÷îâ³äíî-êèøêîâîãî àíàñòîìî-
çó 13 (13,9%) òà êèøêîâî-ñå÷îâ³äíèé ãàçîâèé
ðåôëþêñ 18 (19,1%). Íåêîíòðîëüîâàíå ñå÷îâè-
ä³ëåííÿ âíî÷³ â³äì³÷åíî ó 3 (3,1%) õâîðèõ. Ñå-
ðåäíÿ ÷àñòîòà ñå÷îâèïóñêàííÿ ïðîòÿãîì äíÿ ³
íî÷³ áóëà 5,1±1,1 ³ 2,0±0,5 ðàç³â, â³äïîâ³äíî.

Âèñíîâîê. Ïðîâåäåííÿ ìåòîäèêè ÌÏ II
ïåðåäáà÷àº ñòâîðåííÿ ðåçåðâóàðó ç íèçüêèì òèñ-
êîì íàâ³òü ïðè âåëèêèõ îáñÿãàõ éîãî íàïîâíåí-
íÿ, à ñò³íêè äåòóáóëÿðèçîâàíî¿ òà ðåêîíô³ãóðî-
âàíî¿ êèøêè íå ìàþòü ñêîîðäèíîâàíèõ ñêîðî-
÷åíü, ùî âïèâàº íà çìåíøåííÿ ÷àñòîòè êèøêî-
âî-ñå÷îâ³äíîãî ðåôëþêñó â íèðêè. Îñíîâíèì
íåäîë³êîì îïåðàö³¿ ÌÏ II º íàÿâí³ñòü ìåòàáî-
ë³÷íîãî àöèäîçó, ùî ìîæå áóëî í³âåëüîâàíî
àìáóëàòîðíî.

Êëþ÷îâ³ ñëîâà: òðàíñðåêòàëüíå â³äâåäåííÿ
ñå÷³, Mainz-pouch II.

Ðåçóëüòàòû. Èíòðàîïåðàöèîííûå îñëîæíå-
íèÿ ïðè âûïîëíåíèè ÌÏ II âîçíèêëè ó 6 (5%)
áîëüíûõ. Îñëîæíåíèÿ â ðàííåì ïîñëåîïåðàöè-
îííîì ïåðèîäå îòìå÷åíî 29 (24,5%) ïàöèåíòîâ
è  ñâÿçàíû ñ íàðóøåíèåì ôóíêöèé îðãàíîâ è
ñèñòåì, èíôåêöèîííî-ãíîéíûìè âîñïàëåíèÿìè,
íåñîñòîÿòåëüíîñòüþ àíàñòîìîçà. Â îòäàë¸ííîì
ïîñëåîïåðàöèîííîì ïåðèîäå îñëîæíåíèÿ âûÿâ-
ëåíû ó 71 (75,5%) áîëüíîãî, ÷òî ïðèâåëè ê ðàç-
âèòèþ ìåòàáîëè÷åñêîãî àöèäîçà  37 (39,3%) è
îáîñòðåíèé èíôåêöèé âåðõíèõ ìî÷åâûõ ïóòåé, â
îñíîâå êîòîðûõ ëåæàëè: ñòåíîç ìî÷åòî÷íèêîâî-
êèøå÷íîãî àíàñòîìîçà 13 (13,9%) è êèøå÷íî-
ìî÷åòî÷íèêîâûé ãàçîâûé ðåôëþêñ 18 (19,1%).
Íåêîíòðîëèðîâàííîå ìî÷åâûäåëåíèå íî÷üþ îò-
ìå÷åíî  ó 3 (3,1%) áîëüíûõ. Ñðåäíÿÿ ÷àñòîòà
ìî÷åèñïóñêàíèÿ íà ïðîòÿæåíèè äíÿ è íî÷è áûëà
5,1±1,1 ³ 2,0±0,5 ðàç, ñîîòâåòñòâåííî.

Âûâîä. Ïðîâåäåíèå ìåòîäèêè ÌÏ II ïðå-
äóñìàòðèâàåò ñîçäàíèå ðåçåðâóàðà ñ íèçêèì äàâ-
ëåíèåì äàæå ïðè áîëüøèõ îáúåìàõ åãî íàïîëíå-
íèÿ, à ñòåíêè äåòóáóëÿðèçèðîâàííîãî è ðåêîí-
ôèãóðèðîâàíîãî êèøå÷íîãî òðàíñïëàíòàòà íå
èìåþò ñêîîðäèíèðîâàííûõ ñîêðàùåíèé, ÷òî âëè-
ÿåò íà óìåíüøåíèå ÷àñòîòû ìî÷åòî÷íèêîâî-êè-
øå÷íîãî ðåôëþêñà â ïî÷êè. Îñíîâíûì íåäîñòàò-
êîì îïåðàöèè ÌÏ II ÿâëÿåòñÿ íàëè÷èå ìåòàáî-
ëè÷åñêîãî àöèäîçà, ÷òî ìîæåò áûòü íèâåëèðîâà-
íî àìáóëàòîðíî.

Êëþ÷åâûå ñëîâà: òðàíñðåêòàëüíàÿ äåðèâà-
öèÿ ìî÷è, Mainz-pouch II.Àäðåñà äëÿ ëèñòóâàííÿ
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