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Purpose: We prospectively evaluated the efficacy and durability of combined
intradetrusor botulinum-A toxin and endoscopic treatment for vesicoureteral
reflux with anal irrigation as a total endoscopic and anal irrigation management
approach. This minimally invasive protocol is used to manage myelomeningocele
and noncompliant bladder in children who do not respond to standard conserva-
tive therapy and have urine and stool incontinence.

Materials and Methods: Ten females and 3 males with a mean = SD age of
5.3 = 2.5 years with myelomeningocele and vesicoureteral reflux who did not
respond to standard conservative treatment were prospectively included in this
study. All had at least 1 year of followup. All patients received a cystoscopic
intradetrusor injection of 12 U/kg (maximum 300 U) botulinum-A toxin into an
infection-free bladder. Vesicoureteral reflux in a total of 20 refluxing ureters,
including bilateral vesicoureteral reflux in 7 patients, showed no resolution on
pretreatment voiding cystourethrogram. Thus, we administered a submucosal
Deflux® injection. Since most patients were still diaper dependent due to stool
incontinence, we extended management to include complete bowel rehabilitation
with the new Peristeen® anal irrigation system to manage stool incontinence.
Results: Mean maximum bladder capacity increased significantly from 75 = 35
to 150 = 45 ml after 1 month (p <0.02), to 151 = 48 after 6 months (p <0.002) and
to 136 = 32 after 1 year (p <000). Maximum detrusor pressure decreased
significantly from 58 = 14 to 36 + 9 cm H,0 after 1 month (p <0.001),to 39 = 9
after 6 months (p <0.001) and to 38 * 6 after 1 year (p = 000). Of 20 refluxing
ureters (95%) completely resolved, including 1 after attempt 2, and 1 with grade
V vesicoureteral reflux remained unchanged despite 2 attempts. Seven of 8
urinary incontinent patients (87.5%) attained complete dryness between cath-
eterizations and 1 partially improved. Ten of 13 patients achieved stool dryness
with anal irrigation 1 to 2 times weekly. Three patients who were stool continent
on standard enemas did not require this irrigation system.

Conclusions: This new total endoscopic and anal irrigation management ap-
proach is a comprehensive, minimally invasive, safe, simple, effective way to
achieve most goals when treating these patients by protecting the upper tract,
maintaining the bladder at safe pressure and providing a satisfactory social life
with satisfactory urine and stool continence.
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Abbreviations
and Acronyms

BTX-A = botulinum-A toxin

CIC = clean intermittent
catheterization

DLPP = detrusor leak point
pressure

MMC = myelomeningocele
NB = neuropathic bladder

TEAM = Total Endoscopic and
Anal irrigation Management

VUR = vesicoureteral reflux
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STANDARD conservative treatment is effective in most
but not all children with NB secondary to MMC.
Anticholinergic medication and CIC are first line
therapies. However, about 10% of these patients fail
to respond to such treatment® and bladder recon-
structive surgery seems unavoidable. Various stud-
ies suggest that urinary and fecal incontinence is
one of the most stressful aspects of life in these
patients, considered even more difficult than other
challenges, such as impaired motor function.? Re-
cently BTX-A proved its effectiveness as second line
treatment for NB that does not respond to standard
conservative treatment. These results were repro-
duced in children in multiple studies.>¢

VUR is present in approximately 10% to 60% of
children with NB.”® Spontaneous reflux resolution
was recorded in 43% to 58% of cases with standard
conservative treatment with CIC using anticholin-
ergics and prophylactic antibiotics.® Cases that fail
to improve often require major reconstructive sur-
gery10-12

We previously evaluated combined BTX-A and
VUR endoscopic treatment, and achieved encourag-
ing results in regard to bladder function, VUR res-
olution and improved urinary continence.!® How-
ever, most patients remained diaper dependent due
to stool incontinence. In the current study we eval-
uated the efficacy and durability of combined in-
tradetrusor BTX-A and endoscopic treatment for
VUR associated with the Peristeen program for anal
irrigation as a 1 time, minimally invasive approach.
The TEAM approach was used to manage MMC,
VUR, noncompliant bladder, and urine and/or stool
incontinence in children who did not respond to
standard conservative therapy. We determined
whether this single protocol could meet all of our
treatment goals in these patients.

MATERIALS AND METHODS

Patients with NB secondary to MMC and VUR with urine
and stool incontinence who failed to respond to standard
conservative treatment and who had increased intravesi-
cal pressure (greater than 40 cm H,O DLPP) or persistent
incontinence were included in our study. All patients were
on CIC every 3 to 4 hours, regular prophylactic antibiotics
and the maximum tolerable dose of anticholinergics. How-
ever, they continued to show poorly compliant, unstable
bladders with urine and/or stool incontinence.

Our TEAM approach protocol was previously de-
scribed.'® Briefly, patients underwent cystoscopic intrade-
trusor injection of 12 U/kg (maximum 300 U) BTX-A into
an infection-free bladder. This treatment was combined
with endoscopic VUR correction using Deflux during
BTX-A therapy session 2 in the first 4 patients. The last 9
patients underwent endoscopic VUR treatment during
BTX-A treatment session 1. We decided to manage VUR
due to the harmful combination of high intravesical pres-

sure, CIC and VUR, which would result in recurrent py-
elonephritis.

The bowel rehabilitation training program using the
transanal irrigation Pristeen system was done by our uro-
therapist in patients with fecal incontinence who failed to
achieve dryness with regular cleansing enemas after the
endoscopic session. Patients were evaluated at the clinic
for diaper dependency due to stool incontinence. An ap-
pointment was made with the urotherapist to give the
patient a verbal and visual review of the technique and its
goals. The system consists of a rectal tube that is inserted
and kept in place via the rectum with a balloon. The tube
is connected to a water pump to push the irrigation fluid
in. The balloon keeps the tube in and prevents fluid leak-
age. After irrigation the balloon is deflated and the tube is
removed for the desired effect of emptying the rectum and
the left hemicolon. Any questions were then discussed.
The urotherapist demonstrated the various parts of the
system and described how to use it. A followup telephone
call within 24 to 48 hours of the teaching session was
needed to answer any questions and explain any difficul-
ties or complaints after the first use.

Patients returned for followup at 1 month and were
assessed by history, clinical examination and urodynam-
ics. Voiding cystourethrogram was done 2 months after
the procedure. Urodynamics were repeated every 6
months after the procedure. When urodynamic results
were unavailable or urinary incontinence recurred, BTX-A
injection was repeated. The group had at least 1 year of
followup. Response criteria included a stable, compliant
bladder with acceptable capacity given the patient age,
VUR resolution, dryness between catheterizations and
stool continence.

RESULTS

Mean *= SD maximum bladder capacity increased
significantly from 75 *+ 35 to 150 *= 45 ml after 1
month (p <0.02), to 151 *= 48 after 6 months
(p <0.002) and to 136 * 32 after 1 year (p <000).
Maximum detrusor pressure decreased significantly
from 58 *+ 14 to 36 = 9 cm H,O after 1 month
(p <0.001), to 39 + 9 after 6 months (p <0.001) and
to 38 * 6 after 1 year (p = 000). Seven of 8 patients
(87.5%) with urinary incontinence achieved com-
plete dryness between CICs up to 6 months after
treatment. One patient partially improved. Of 20
refluxing ureters 19 (95%) completely resolved, in-
cluding 1 after attempt 2, while 1 (5%) with gastroc-
nemius vein reflux remained unchanged despite 2
treatment attempts.

Ten of 13 patients achieved stool dryness with
anal irrigation administered an average of twice
weekly. They discontinued diaper use since they
remained dry of urine and stool. The other 3 patients
were stool continent after making dietary modifica-
tions and receiving regular cleansing enemas. They
did not require the transanal irrigation system. No
side effects of any of these procedures were noted
during this combined approach.
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Each BTX-A procedure would cost around $1,000
to $1,500 (around $2,000 to $3,000 per year). The
irrigation system, consisting of disposable cathe-
ters and a nondisposable pump, would cost an-
other $1,000 per year and Deflux would cost
around $1,000. Accordingly each TEAM procedure
would cost around $4,000 in year 1 and around
$3,000 per year thereafter. Cost would differ among
countries.

DISCUSSION

MMC is associated with varying degrees of dis-
abling problems related to the urinary tract. Pa-
tients require a comprehensive program to manage
noncompliant bladder, VUR and diaper dependency
to contain urine and stool. The gold standard first
line treatment includes CIC and anticholinergic
medication combined with prophylactic antibiotics
for VUR and cleansing enemas to manage consti-
pation and stool incontinence. This regimen is
used until resolution is achieved. Unfortunately
not all children respond to this conservative pro-
tocol and some ultimately require surgical inter-
vention, which is associated with long-term mor-
bidity.**

We previously tested the efficacy and durability
of combined BTX-A injection and endoscopic cor-
rection for VUR.'® This lowered intravesical pres-
sure and improved bladder capacity. At the same
time we corrected associated reflux in 93.756% of
refluxing ureters. However, despite the 83% suc-
cess rate for urinary continence between CIC
treatments most of our patients remained diaper
dependent due to stool incontinence. Thus, we ex-
tended our protocol to include complete bowel re-
habilitation with the transanal irrigation system,
which provides efficient left colon emptying to
offer the patient complete stool dryness for 2

Bladder capacity and DCPP at 1, 6 and 12 months

to 3 days depending on dietary habits.’® Ten of
13 patients required this program and became
completely diaper independent. Three patients be-
came stool continent on the classic bowel manage-
ment program. Using each line of treatment we
helped our patients evacuate the rectum at pre-
dictable times and gave them successful control of
stool incontinence.

All patients need repeat BTX-A injection every
6 months due to recurrent incontinence and/or
increasing pressure (7) or incontinence only (6). At
at least 1 year of followup all except 2 patients
were still in the program (see table). One of the 2
patients who needed bladder reconstruction became
significantly incontinent and the family of the other
patient found it difficult to continue with the pro-
gram despite the favorable outcome since they did
not live in the same city.

We attempted to provide these patients with
complete, minimally invasive, safe, effective man-
agement to meet our treatment goals. The TEAM
approach helped protect the upper tract by in-
creasing bladder capacity and lowering intravesi-
cal pressure. The TEAM approach also helped re-
solve VUR and provided a socially acceptable level
of urinary and stool continence. Currently the
TEAM approach has saved these children from
major reconstructive surgery. Extended followup
is required to test the long-term effects of this
protocol.

To our knowledge this is the first report to
describe a simple, minimally invasive protocol
that allowed us to achieve most of our treatment
goals in these patients. They experienced greatly
improved quality of life and this protocol has
safely postponed the need for major reconstructive
surgery. Our results are preliminary and our co-
hort included only a few patients. Furthermore,

Baseline 1 Mo 6 Mos 1Yr
Pt No. Max Bladder Capacity (ml) DLPP (cm H,0) Bladder Capacity DLPP Bladder Capacity DLPP Bladder Capacity DLPP
1 120 56 140 35 145 50 150 40
2 30 65 135 40 190 40 174 42
3 33 61 50 38 46 50 65 40
4 80 76 116 60 100 29 110 40
5 50 36 180 20 185 23 177 22
6 50 81 240 45 230 45 140 48
7 50 40 160 40 210 57 150 46
8 125 43 175 32 150 40 160 37
9 138 45 150 30 140 31 160 40
10 60 75 120 35 100 38 110 30
" 70 54 140 30 140 35 130 39
12 80 60 150 35 140 40 100 40
13 100 70 200 30 170 35 150 38
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they still require detailed, regular followup. A
study in a larger number of cases and longer fol-
lowup is needed to validate this new protocol. The
main limitation is the need for hospitalization ev-
ery 6 months since the procedure is done in chil-
dren under general anesthesia and the protocol
may be time-consuming for patients who do not

CONCLUSIONS

This new TEAM approach is a comprehensive,
minimally invasive, simple, safe, effective way to
achieve most treatment goals associated with this
high risk patient group. The TEAM approach pro-
tects the upper tract, keeps the bladder at safe
pressure and offers patients a satisfactory social

live in the same city.

life consistent with urine and stool continence.
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