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SUMMARY

Introduction/Objective The use of bladder augmentation and/or continent urinary diversion has gained
wide acceptance, particularly in children with small, abnormally developed bladder or high-pressure
bladder that poses great risk for renal deterioration and incontinence. We discuss indications, results,
and complications with various types of continent vesicostomy (CV) in children.

Methods Sixty-eight patients with CV are retrospectively reviewed (51 boys and 17 girls) 1987-2008.The
median follow-up time was 17.8 years (3-22 years). CV included appendicovesicostomy in 31 (41.3%),
vesicostomy with distal ureter in 27 (36.0%), and preputial CV in 10 (13.3%) patients. CV in patients with
augmented bladder was in 18 (26.47%) children.

The indications for performing CV were various types of neurogenic and myogenic dysfunctions of urine
bladder with incontinence due to the following pathoanatomical substrates: anomalies of the brain-spine
segment development (27), bladder exstrophy (10), posterior urethral valve (15), expansive processes
(4), and other anatomical defects in 12 patients.

Results Continence was achieved in 94.64% of the cases, without statistically significant difference
between particular types of the stoma (p = 0.065). Early complications included stoma necrosis, stoma
bleeding, peristomal infection in 5/68 (7.35%) patients, and late complications included calculosis, in
20/68 (29.4%), stomal stenosis, in 8/68 (11.5%), and difficulties of catheterization, in 3/68 patients (4.08%).
Calculosis was predominant in appendicovesicostomy (p = 0.012).

Conclusion CV is a safe procedure applied with the main purposes of achieving continence, preser-
vation of renal function, and improvement of the quality of life, along with an acceptably low rate of
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INTRODUCTION

Resolving urinary incontinence and preserv-
ing renal function in children with neurogenic
bladder dysfunction has been a serious chal-
lenge for pediatric surgeons and urologists for
years. Until the mid-1970s, urinary diversion
by means of the intestinal conduit was practi-
cally the only solution to the problem when
Lapides et al. [1] introduced the technique
of clean intermittent catheterization (CIC)
through the native urethra, which specifically
addressed these issues. However, in a relatively
high percentage of cases, the method appeared
to be inefficient due to the difficulty in per-
forming self-catheterisation (pain in males,
orthopaedic problems) or continuous urinary
leakage between catheterizations.

In 1976, in order to overcome this obstacle,
Mitrofanoff [2] proposed the alternative forms
of continent urinary diversion — appendicovesi-
costomy or ureterovesicostomy — with bladder
neck closure (in most cases). These methods
have been most widely applied after the reports
of Duckett and Snyder [3], and along with the
introduction of other possibilities (prepuce, a

segment of small intestine, bladder wall, ovi-
duct...) they justifiably named it the Mitrofanoff
principle [4, 5, 6].

Considering any reservoir and any alterna-
tive urinary diversion, continent diversion is
associated with a low-pressure reservoir [3, 4].
In most cases, the goal is native bladder pres-
ervation, with or without augmentation.). The
most common complications following conti-
nent vesicostomy (CV) are stoma stenosis and
urinary leakage [7, 8]. Solving these problems
requires further urodynamic volume-pressure
testing and further revision or reimplantation
if needed [9].

The objective of the study is to present our
experiences with indications for performing
specific types of CV and complications follow-
ing the procedure.

METHODS

We performed a retrospective study in children
(aged 3-8 years) who underwent a continent
urinary diversion at the University Children’s
Hospital in Belgrade, Serbia, in the 1987-2008
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period. Patients were divided into the following three
groups: appendicovesicostomy, vesicostomy with distal
ureter, and preputial vesicostomy.

The indications for performing CV were various types
of neurogenic and myogenic dysfunctions of the urinary
bladder with incontinence due to the following pathoana-
tomical substrates: anomalies of the brain-spine segment
development (27), bladder exstrophy (10), posterior ure-
thral valve (15), expansive processes (4), and other ana-
tomic defects (12).

The patients with other ways of bladder emptying
(Credés maneuver) or those emptying through the native
urethra were excluded.

Operating technique

The principle consists of the interposition of the appen-
dix vermiformis or other tubular structure between the
bladder and the skin, with an anti-reflux technique, which
facilitates self-catheterisation and establishes a continent
mechanism. When necessary, urinary bladder augmenta-
tion was performed during the same operation.

Ureteral reimplantation was done using the extravesi-
cal approach (Lich-Gregoire technique) or detrusor sub-
mucosal tunnelling anti-reflux technique. Stoma should
be located as close as possible to the bladder reservoir to
provide a short and straight pathway. It is usually the right
lower abdominal quadrant when using the appendix, and
the distal right ureter, or the left lower abdominal quadrant
when using the left ureter. Some authors suggest the place-
ment of the stoma in the umbilicus because of the lower
incidence of stenosis and less visibility [10].

The patient carries a suprapubic catheter in the Mitro-
fanoff canal for 21 days, and then commences CIC.

CIC was used in the standard manner together with the
oxybutynin and prophylaxis of urinary infections (first-
and second-generation cephalosporins or co-trimoxazole)
[1]. By urodynamic testing or measuring bladder capacity,
the need for oxybutynin was eliminated occasionally

Bladder augmentation was performed in children with
low-capacity bladder and/or poor detrusor compliance.

The data collected refers to the basic illness, age of the
child when performing a stoma placement,
the spot of the stoma placement, conti-

The most common reasons were channel angulation and
diverticulum. The incontinence due to insufficient anti-
reflux mechanism was solved by a subfascial revision or
endoscopically (STING procedure)

The study was approved by the Research Ethics Com-
mittee of the institution where it was conducted.

Statistical analysis was performed using the G*Power
software (Heinrich Heine University Diisseldorf, Diis-
seldorf, Germany). The results are expressed in numbers
and percentages along with the mean value + standard
deviation. Comparisons were done by Student’s t-test and
descriptive statistics by Fisher’s exact test and ¥ test.

RESULTS

The analysis included 68 patients, 17 (25%) of which were
girls and 51 (75%) were boys. CV included appendicovesi-
costomy in 31 (41.3%), vesicostomy with distal ureter in 27
(36%), and preputial vesicostomy in 10 (13.7%) patients.

Additional surgery was performed in 18 (26.47%) pa-
tients in the form of augmentation of the urinary bladder,
and bladder neck reconstruction (exstrophy-epispadias
complex) was performed in 10 patients. Bladder neck clo-
sure was not performed. The median follow-up time was
17.8 years (3-22 years). Clinical details of our patients are
presented in Table 1.

Continence achieved in 63 patients (94.64%) without
significant statistical difference between the types of sto-
mas (p = 0.063).

Early complications (infection, dehiscence, gastroin-
testinal problems, febrile conditions) occurred in 5/68
patients (7.35%) - in three patients with appendicovesi-
costomy, and in one each for distal ureteral stoma and pre-
putial tube. No statistically significant difference between
the types of CV (x*test, p = 0.233).

Stomal stenosis occurred in 9/68 (11.7%) patients who
underwent CV - six patients with appendicovesicostomy,
two (7.1%) patients with preputial vesicostomy, and one
patient (3.5%) with CV created by the distal ureter. Statisti-
cally, stenosis was significantly more frequent in patients
with appendicovesicostomy (p = 0.010).

Table 1. Clinical details of patients

nence, com.pycatlon rate, 1nc.hcat10rlls. for Appendico | Distal ureteral | Preputial | -
surgical revision, type of surgical revision, | Variables Vesicostomy | vesicostomy | vesicostomy | "o
and results. We divided the complications n (%) n (%) n (%)
into two groups — early (up to 12 months Anomalies of the brain-spine 17 (25) 5(7.4) 5(7.4) | 27(39.8)
segment development
after the stoma placement) and late. -
We classified the stoma-revision pro- Exstrophy-epispadias complex 8(11.7) 2(29) 0(0) 10(14.6)
d int fascial (skin | Il) Posterior urethral valve 3(4.41) 11(16.22) 1(1.47) 15(22.1)
C? .ures lndo. S;lp;a a§cllad sKin evel're— Expansive processes 2(29) 0(0) 2 (2.9%) 4(5.9)
V,lswnilan nira a;;{a. ( ielp COMPHUCA~ Fother diseases 1(1.47) 9(13.23) 229%) |12(17.6)
tions tf at r.e‘%ulre additiona aparolt.omY)' Total 31(45.6) 27 (39.7) 10(14.7) | 68 (100)
Suprafascia reVlswn_s were app ied in Median follow-up time (years) 19.7 14.9 10.9 17.8
cases of stoma sjcenosw, stoma prolapse, ¢ umbilical 7 0 3 10
or granulation tissue around the stoma, |location non-umbilical 24 27 7 58
and were categorized as stoma revisions. Augmented urinary bladder 10 6 3 18
Subfascial revisions was performed due to Sex Male 20 21 10 51
difficulties in performing catheterization. Female n 06 0 7
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Table 2. Most common complications DISCUSSION
Appendicoves- | Distal ureteral | Preputial
. : . . Total
Variable |cos:or)ny ve5|c<?st;)my Ve5|cc(>st;>my n (%) p The role of CIC is to protect the up-
n (%, n (% n (% . R
Early complications 3(93) 13.7) 13.7) 5/68(735) | 0233 | Perurinary tractand to achieve con-
stomal stenosi 5(132) 135) 207.1) 8/68(117) | 0012" tinence [4]. CV enables easier execu-
nosis . . . . .| .
oma S_e 5 ~ea76m 001" tion of CIC [5]. CV should be per-
E;ICUIOSI'S o ;3 (93? ; (;';) 0(7(‘)” ! 6//6688( o é ) (;028 formed in carefully selected patients
annetanguration ©3) ©:3) © (68) : when CIC through the native urethra
Continency 29(90.3) 25(89.7) 9(92.8) 63/68 (94.64) | 0.063

*statistically significant

In only 1/68 (1.47%) of the patients, a stomal prolapse
(distal urethral stoma) developed, which was resolved by
revision surgery and fixation.

Calculosis was predominant in patients with appen-
dicovesicostomy (eight patients or 38%), especially if it
was associated with bladder augmentation (substitution)
using an intestinal segment. One patient in each of the
remaining groups was also detected. Even if only patients
without augmentation were analyzed, calculosis appeared
significantly more frequently in patients with appendi-
covesicostomy (p = 0.0015).

There was no statistically significant difference between
the specific types of CV regarding difficulty in catheter
angulation (p = 0.028, test: binary logistic regression).

Incontinence occurred in 5/68 (7.36%), mostly in
patients with distal ureter stoma (3/27; 14.6%). No sta-
tistically significant difference between the types of CV
(p = 0.065).

Most complications occurred in patients with exstro-
phy-epispadias complex - 6/10 (60%) — and in patients
with anomalous brain-spine segment development.

Six patients with appendicovesicostomy were subjected
to stoma revision due to stomal stenosis, with a median
follow-up time of 2.3 years (min. 1.8 years, max. 9.8 years).
In three patients, stoma-specific complications required a
surgical revision, and in another three patients the problem
was resolved after the dilatation of the stenosis.

In one patient with a distal ureteral stoma, the stoma
revision (prolapse) was performed 2.6 years after the major
surgery.

Two patients with preputial vesicostomy were subjected
to stoma revision 2 years and 4.5 years, respectively, after
the performance due to stenosis.

Most additional interventions, due to incontinence,
were performed in patients with CV with distal ureter.
STING procedure was employed in four patients. A sec-
ondary revision was performed in two patients (one was
subjected to the procedure twice and the other one three
times) due to incontinence (eight months and 2.6 years
after the primary revision). In one patient, stenotic ureteral
orifice was balloon dilated.

A subfascial revision of appendicovesicostomy was per-
formed in three patients (channel angulation). There were
no revisions to the secondary surgery. Statistically, there
was a significant difference related to this type of revision
in favor of patients with CV formed from the distal ureter.
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is not possible. Difficulties due to the
sensitivity of the urethra, especially
in boys, are the main reason [7, 8, 9].
Accessing the urethra in children with orthopaedic de-
formities or paraplegia appeared to be considerably dif-
ficult, which is why CV is clearly indicated in this group
of patients. Patients with exstrophy-epispadias complex or
posterior urethral valve have difficulty while performing
self-catheterisation due to anatomical reasons.

CV is associated with a number of early and late com-
plications [9, 10]. Children and their parents should be
properly informed about numerous benefits, but also po-
tential risks and complications [10, 11, 12].

The appendix vermiformis, rather than other parts
of the gastrointestinal system, is preferable for CV since
intestinal anastomosis is not required, it has adequate lu-
men and sufficient vascularisation, suggesting significantly
lower predisposition for ischemia. Damage due to frequent
catheterisation or channel diverticular pouches is most
often the consequence of a slightly longer intravesical part
of the channel [12].

Prior to CV; it is necessary to estimate compliance, uri-
nary bladder capacity, and detrusor overactivity by uro-
dynamic testing. CV is best performed on low-pressure
bladder [13]. Regardless of our channels being implanted
using an anti-reflux method, provided that the intravesical
pressure was not low, the likelihood of urinary leakage was
considerably higher [14].

Despite the increasing number of catheterizations and
high-dose anticholinergic therapy, the incontinence prob-
lems were more frequent in patients with CV created us-
ing the distal ureter (14.6%). In these patients, CV was
created from a very wide ureteral reflux, and the length of
the submucosal tunnel (anti-reflux mechanism) had to be
longer than in the other two types. The good side of these
CVs is that incontinence can be endoscopically resolved
(STING procedure) [13].

Stoma stenosis is the most common complication in our
group of patients — 8/68 — with a somewhat more frequent
occurrence in patients with appendicovesicostomy (Table
2). Even at 82% of our patients, it was reported between
the second and third year after CV. Similar results were
reported by Leslie et al. [15] in their slightly larger group
of patients, with the highest incidence in stoma from gas-
trointestinal segments. Stenosis usually occurs on mucocu-
taneous junction due to poor vascular support [14]. Later,
this is largely due to micro trauma resulted from frequent
catheterizations. The stoma location has no effect on the
incidence of stenosis [15].

It is known that vesicostomy and urinary bladder
augmentation are associated with an increased risk for
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calculosis [16]. In our group of patients, those with appen-
dicovesicostomy were more often diagnosed with calculosis.
Chronic bacteriuria, mucous production, and urine path-
ways are the causes of calculosis. All three risk factors can
be present in appendicovesicostomy. In our institution, we
suggest that parents use saline solution for more aggressive
bladder irrigation once a day for preventing urolithiasis.

The pathological condition with the largest number of
complications was exstrophy-epispadias complex, which is
different if compared to numerous other studies, where it
was more common in patients with the posterior urethral
valve or central nervous system anomalies [17, 18].

Our median follow-up time was not long enough to
enable a discussion on complications such as malignancy
or nutritional deficiencies, which was not the subject of
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this research. Nevertheless, it was long enough so that we
could infer that CV significantly improved the quality of
life of our patients.

CONCLUSION

Continent urinary diversions are safe procedures whose
main purposes are continence, preserving renal function,
and improving the quality of life, with an acceptably low
rate of complications. Stenosis, calculosis, and incontinen-
tia are the three most common complications inherent in
certain methods of CV.
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YparbeHu pe3yntatv KOHTUHEHTHUX BE3MKOCTOMMja KoA4 Aeue

MwunaH MayHoBuh', 3opaH Kpctuh?3, Mupocnas Hophesuh? BojkaH BykaguHosuh?, CeetnaHa MayHosuh?
'"YHusep3utet y KparyjesLiy, QakynteT MeavLMHCKUX HayKa, KparyjeBaL, Cpbuja;

2YHIBep3nTeTCKa feyja KnnHuKa, beorpag, Cpbuja;
*Onwra 6onHuua Medigroup, beorpag, Cp6uja;

*KnuHunukm LenTap Kparyjesau, KnuHuka 3a odranmonorujy, Kparyjesau, Cpbuja

CAXETAK

YBoa/Lwb AyrmeHTauuja MoKpahHe 6eLinke ca KOHTUHETHOM
BE3MKOCTOMIjOM UK 6e3 Hbe je LMPOKO NpUMeHbeHa KOA AeLie
ca MaJiom, abHOpMaJiHO pa3BMjeHOM MOKpahHOM GeLrKom,
Koja Boam owwTehery bybpera 1 MKOHTUHeHUMjU. OnncaHe cy
VHAMKaLUWje, pe3ynTaTii 1 KoMnavKawmje 6onecHrKa ¢ pasHuM
TUNOBUMAa KOHTUHEHTHUX YPUHAPHWX AUBEP3Mja KOA AeLie.
Linmb papa je 61o fa ce nprKaxky AyropoyHy pesyntaTti v Kom-
nanKayuje nojeAnHNX KOHTUHEHTHUX YPUHAPHUX fepuBaLmja
Kof AeLie, Kao N HauMH HUXOBOT peLlaBatba.

MeTopae PeTpocneKTUBHO je NpuKa3aHo 68 6onecHuka (51
Jeyak 1 17 geBojunua) ca KOHTUHEHTHVM YPUYHAPHUM fepu-
Baljama y nepuogy 1987-2008. Cpeare Bpeme npahema je
17,8 ropunHa (3-22 r.). KOHTUHEHTHE Be3MKOCTOME YKIbyuyjy
aneHgukose3nkoctomy Kog 31 (41,3%), Beankoctomy ancran-
HUM ypeTepom Kop 27 (36%), npenyLyjyMcKy BE31KOCTOMY KOZ,
10 (13,3%) 6onecHrka. Haukaumje 3a n3Bohere KOHTUHEHTHE
BE3MKOCTOME Cy Pa3HU 06U HeypOoreHUX U MAWMAHUX guc-
¢byHKLaja MoKpahHe GeLurke ca UHKOHTUHEHLMjOM pa3nnuu-
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TWX NaTOaHaTOMCKVX CyncTpaTta: aHoManuje pa3Boja Ki4ymeHo-
MOXAaHor cermeHTa (27), ekctpoduja mokpahHe belmke (10),
BasiByna 3afre ypetpe (15), ekcnaH3vnBHM npoLeck (4), octane
aHomanuje Kop 12 6onecHuka. AyrmeHTaumja MokpahHe belunke
ypaheHa je kog 18 6onecHuKa (24,3%).

PesyntaTti KOHTVHEHTHOCT je nocTurHyTa Kog 94,64% cnyyaje-
Ba, 6e3 3HauajHe pa3nuke n3mehy nojeAnHNX TUNOBa CTOMa
(p = 0,065). Komnnukauuje ykibyuyjy paHe (CTomanHa HeKpo-
3a, CTOMaJHO KpBapeke, MapacTtomarHa nHdekumja) kog 8/68
(11,5%) 6onecHuKa 1 KacHe: Kankynosa 20/68 (29,4%), cTeHo3a
ctome 8/68 (11,5%) TewwKkohe N3BOALUBOCTM KaTeTepU3aLvje
3/68 (4,08%). Kankyno3sa je npefoMMHaHTHA KO aneHAnKoBe-
3nkoctome (p =0,012).

3akrby4yak KOHTUHEHTHE BE3VKOCTOMYje fiajy BUCOK CTeMeH
KOHTVHEHTHOCTW, Manu 6poj KoMnnvKaLmja 1 NO3UTUBHO YTUYY
Ha 6y6pexxHy GyHKLUKjy.

KrbyuHe peuu: eTe; KOHTUHEHTHE BE3MKOCTOMMj€e; MocTorne-
paTviBHe KoMMMKaLlmje
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