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/" Ultrasound: |n5|gn|ﬁcant PVRurinevolume
+ Urodynamics: detrusor overactivity

Normo-active

YTTEP-LEPES

« History: both storage and vondlng symptoms active

> « Ultrasound: PVR urine volume usually raised

« Urodynamics: detrusor overactivity, detrusor-sphincter
dyssynergia Overactive

Yo =C
TOTTIISTORY S PIEUOI T ILY VOIUINY SYTTIPTorTs
> « Ultrasound: PVR urine volume raised

+ Urodynamics: hypocontractile or
acontractile detrusor Normo-active Underactive

Under-
active

Under-
active
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Neurogenic bladder

There are two basic types of neurogenic bladder:

The large atonic smooth-walled bladder with poor or absent
confractions and a large residual volume.

The hypertrophic type, which can be regarded as neurogically
induced bladder outflow obstruction. In this condition, the bladder is of
small volume, elongated shape, has a very thick, grossly trabeculated wall
and shows marked sacculation (Christmas tree bladder). The ureters and
PCS may be dilated.
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Neurogenic bladder

There are two basic types of neurogenic bladder:

The large atonic smooth-walled bladder with poor or absent
confractions and a large residual volume.

The hypertrophic type, which can be regarded as neurogically
induced bladder outflow obstruction. In this condition, the bladder is of
small volume, elongated shape, has a very thick, grossly trabeculated wall
and shows marked sacculation (Christmas tree bladder). The ureters and
PCS may be dilated.
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Neuropathic bladder...a hostile bladder

R

OX ”Neuropathia bladders are
oftew small and not very
elastie; therefore, they don't
streteh well. As they full, the
bladder pressure rises
abnormally, and that Le what
damages Ridneys or forces
urine out to cause

tncontinence”
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Progwostic value of urodywnamic testing n
myelodysplastic patients
Woodside JR, Borden TA, Welss RM
) wrol. Aug; 126 (2):205-209

« TLOSTOL yLa TTPWTY POPA TO BPLO TWV
wG cut off TN EVSOKLOTLKNG
TILEONG, TIAVW ATTO TNV OTTOLA ETTEPXETAL BAGRY
OTO AVWTEPO OVPOTIOLNTLKO OLOTNUA


https://f1000.com/prime/search/evaluatedpubmed?query=McGuire+EJ&queryField=exactAuthor&filterBy=EVALUATED_ARTICLES
https://f1000.com/prime/search/evaluatedpubmed?query=Woodside+JR&queryField=exactAuthor&filterBy=EVALUATED_ARTICLES
https://f1000.com/prime/search/evaluatedpubmed?query=Borden+TA&queryField=exactAuthor&filterBy=EVALUATED_ARTICLES
https://f1000.com/prime/search/evaluatedpubmed?query=Weiss+RM&queryField=exactAuthor&filterBy=EVALUATED_ARTICLES

NEQPLKEG ELKOVEG A0DEVWV UE ATTOXETEVTLKA
TPORANUOTA OTO OLPOTIONTLKO




ELSLKEG OMASEG TTAPAKOAOVONONG EVNALK WV

Congenital causes of newrogenic bladder and the
transttion to adult care
Loftus C), Wood HM
Transl Androl Urol,
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'ROLOGY
65 by The Williams & Wilkins Co.

- Derangement in renal function is still the
major cause of death in the paraplegic.!® The
mortality rate has greatly improved since the
1940s, mainly due to the broad spectrum anti-
biotics plus the immediate introduction of blad-
der drainage during the acute stage of spinal
‘shock. Even though many paraplegics are living
- 20 plus years* due to over-all improvement in
H the management of the cord bladder, late urinary
tract complications of pyelonephritis, amyloido-
sis, hydronephrosis, calculosis and vesicoureteral
reflux arve still producing renal insufficiency in
many patients.® The over-all mortality rate of
156 patients followed for 15 years was 25 per
cent.® Therefore, the preservation of renal func-
tion 1s the ])I"in’mrv conesrn in nm]nnovinc IODO“EV-
in the cord injury patient. The purpose ot our
sutline the causes of this renal de-
A discuss its management,.
wamon causes of renal failure in
2 Jare: 1) pyelonephritis, 2) renal
) renal calculus disease, 4) non-ob-

| &
\ >tlumw,.uydronephrosm and 5) vesicoureteral

reflux.

34—

.uj

Vol. 94, Aug.
Printed in U.S.A.

CHANGING CONCEPTS IN THE PRESERVATION OF RENAL
FUNCTION IN THE PARAPLEGIC

ROBERT H. HACKLER, JOHN J. DALTON, JR. anp R. CARL BUNTS

From the Urology Section, Surgical Service, McGuire Veterans Administration Hospital,
Richmond, Virginia

to renal infection through different routes.™
Uncomplicated pyelonephritis (not associated
with vesicoureteral reflux, hydronephrosis, or
amyloidosis) resulting in renal insufficiency has
been of rare occurrence in over 1500 paraplegics
treated by us.

All paraplegics entering our hospital are im-
mediately placed on prophylactic coverage with
sulfonamides or furadantin in the early stages of
paraplegia. Later, drug-free intervals are possible
when there is no clinical evidence of urosepsis.
Good urethral and bladder hygiene is most 1m-
portant. After the acute phase of spinal shock,
the catheter-free state is the ultimate goal.

The early use of electric stimulation of the
bladder to avoid catheter drainage may become
a_veality in the near future. Implantation of
electroties into the bladder musculature is a minor
procedure that could be performed when a pa-
tient recovered from traumatic shock.

AMYLOIDOSIS

Secondax¥ amyloidosis is the most common
cayse of death in the paraplegic who survives
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Renal fatlure tn pa’ciew’cs with neurogente Lower urina ry
tract d 3sfuwot£ow
Lawrenson R et al, Newroepidemiology 2001

XPpOVLa SLAUECOCWANVAPLOKN
VEQPLTLSA
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Other abnormalities
Renal cyst

Renal atrophy
Hydronephrosis
Renal calculi

Bladder calculi

rabeculated bladder
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> a (inside view)

-

| 77 Calyx

‘ 2
| l ( Renal pelvis

|

Ureter

Bladder

Opening of ureter ¢ \& ") |

(ureteral orifice) Internal sphincter

Urethra External sphincter
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EVEOOWANVAPLOKEG SUVAMELG

A paias

& 2 L6 INKAVIKGV
SLVAMEWY AOKOLVTAL TTOVW
OTO CWANVAPLOKO TOLKWKA
KAl OXETLLOVTAL LE TV pON
TWV OLPWV:

.

A H KUKAOTEPNG TAON

E. To shear stress Tov vypov
(obpa) M SLaTuNTLKN TAoN

C. H KAUYM TWV KPOOOWV aﬂo'..r_:’;.:__;;_:_:_.ﬁ._

TV POV TWV OLVPWV



Fluid sShear Stress-FSS (StaTunTikn Taom)

& O OPOG ALTOG ATTOSLEETAL 0TV TTOU
TIPOKOAELTAL ATIO TNV KV O TWV OVPWV ETTAVW OTNV
ETLPAVELA TWV VEQPLKWY CWANVAPLOKWY KUTTAPWY
- EEAPTATAL ATTO TOV PUBO TNG PONG, TO LEWSEG TWV
OLPWV KOBWG KAl TV SLAUETPO TOL CWANVAPLOV

3@ T0 FSS sAéy)(sL TLC O‘w?\nvapLaKéQ ?\st‘roupyisc; (¢
ETIOVAPPOPYVIONG KAL TNG EKKPLONG) LEOW
TPOTIOTIOLNONG TNG EVEPYOTNTAG KAl TNG ETTAPKELAG
TWV SLOPOPWY UETAPOPEWV

- MsTa BOAAETOL OE TIOANEG VEQPOTIABELEG, AVAUEDA
OTLG OTTOLEG ELVOL KOL 7| ATTOQPPAKTLKY| OLPOTTABELA

Maogglorant D et al, PLoS One 2015



Flutd sShear Stress-FSS (Statuntikn Taon)

8 C

71p0 W VItYo MEAETEG EXOVV OUVEECEL TO FSS ME
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Maoggloranl D et al, PLoS One 2015
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2 BOOLKEG METARBOAEG

& H CwANVApLOKA CUWITLEON
(tubular compressiow)

«H OWANVAPLOKN SLaTooN
(tubuwlar stretclniwg)



MoLo Elval TO XPOVLKO TIAAVO yLa TLG
UETOROAEG OVTEG;

A METAROAEG
OTNV TIPWTEIVLKN

OX METORBOAEG

OTNV EKQPAON
YOVLELWV

«{ Bvepyoroinon
SLAVAWY LOVTWV

(a stretch-activated
calctume channel
expressed tn renal cells)

Rohatgt = and Flores B, Curr Opin Nephrol Hypertens 2010



MoLo €ilval TO XPOVLKO TIAGVO yLa TLG
UETOROAEG OVTEG;

A METAROAEG
—? OV TIPWTELVLKA

STIELPOAUOATOOKANPLVON fsTaRoOAEC

7 — b Exppaon
-8 Evepyoromon YOVLSLWV

/7 / 0 V4
SLOVAWY LOVTWV L
. N
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Rohatgl R and Flores B, Curr Opin Nephrol Hypertens 2010



Mechantsms of renal tnjury and progression of renal
disease tn congenital obstructive nephropathy
Robert L. Chevalier et al

Pediatr Nephrol

MLa OELPA OAANNAOETILKOAVTITOUEVWY KUTTAPLK WY
YEYOVOTWY TIOL TIEPLAAUBAVOLV:

S SWANVOPLOKY SLATACY, QOLVOTUTILKA
METARBOAN TWV OCWANVAPLOKWY KUTTAPWY KAL
KUTTAPLKO BAvaTo (amorntwon)

X ALAUEODY| PASYMOVN

O% STTELPAMATOOWANVAPLAKY BAARN KOl
TIPOOSEVLTLKY| SLAUEDY] LVWOM
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Renal tubular epithelial cells Inflammatory cells
TGF-p1
’I'NP-
= ge

', Renal fibroblasts
Apoptosis e ECM

l ‘” 7 deposition

Myofibroblasts

Tubular atrophy Interstitial fibrosis
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& There is a high incidence of (W)
Ln patients with neurogenic lower urinary tract function.
This results tw significant morbidity and health care
utilization. Multiple well-established risk factors unigue to a
newrogenic bladder (N®) exist while others require ongoing
Lnvestigation. vigil HR et al, Trans Androl Urol 2016

X Bladoder d ysfunction and associated

(ure) and (UT1s) are common Lin
patients with multiple sclerosis (MS). UTls can exacerbate
newrologieal symptoms tn MS, whitlst high-dose steroid
treatment of acute neurological worseming with concurrent
untreated UTC may lead to unmasking of tnfection.

Mahadeva A et al, Am ) Cline Exp mmunol 2014



'§ There is a high incidence of Lri | (urt)
LA Patiewts with newrogentic lower wrina ry tract function.

This results tn significant morbidity and health care
utilizatinm, Miglbinle vwell ectalliclacd viclo fartnvc 1smiaice o o

WEILY (8 Urina ry tract infections (UTIs) represent a

Lvelmajor cause of morbidity and wortality tn patients |

~ with spinal cord 'w\:jurg (sct), although WLDY'tUlLL’CM

¢ |of wrinary sepsis has fallen to 1q—15%.
Leont MEQG et al, Clin Microbiol nfect 2002
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patients with multiple sclerosis (MS). LTS can exaceroate

newrologieal symptoms tn MS, whilst high-dose sterotd

treatment of acute newrological worsening with concurrent

untreated UTC may lead to unmasking of nfection.



= RSN s e i o Ly

PSS ESNET I SRR IV FIS S PR RS S

T pRNoypagic. |

% There LS Q m@h w\,cwlewce o-f Y tract infection (UTL) |
. lin patients with newrogentc Lower wrina ry tract {uwo’cww
 This results in significant morbidityuand health care

- newnodenteblnp der {s

f. g- épatbewts with multl
- newrological symptom

: utiLﬁzatiow MuLLti;PLg. well-estol

V&Pré%@?@o noolng)

LW\/@C""&%&%WV
eWL’lel spinal
| el

(LT C

’ 'Y a )
L Lort > 00=
(w DL WV COUL LUUS

f Tts) are COMLMLON LA
T (MS). UTls can exacerbate
s i MS, whilst high-dose steroid

 treatwent of acute neurological worsening with concurrent

 untreated uTC may Lead to unmasking of tnfection.
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Bacterial colonization in
perineum/urethra

3 |

Alteration of protective Direct inoculation into
flora urinary bladder
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Catheterization

Uropathogens have better

/ access to urinary tract

Defective
GAG layer

Immunodeficiency

- . . . Uropathogens have a
Ability to fight infection better chance of attaching/

is compromised adhering to urothelium

Impaired S-IgA
response

Bladder ischemia

Washout of bacteria
is compromised

{t i i i

Inefficient Hydrokinetic Deficient mechanical Defective
voiding/PVRU factors cleansing by voiding apoptosis




Bacterial colonization in o 4
perineum/urethra Catheterization
Alteration of protective Direct inoculation into
urinary bladder
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O !/LropLaIeLw: a
marker for
umbrella cells
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O PONOG TWV «PAEYUOVOOWUATWVY

Q@ BLOMépLO& TTOL ?\SLToupyof)v wG aLO‘enTﬁpsq KAL ATTOVTNTEG
0T SLASLKAOLO TOV PAEYUOVWEOLG EPEBLOUATOS

Ok AVNKOLV OTNV Kamyo;)ia TwyV PRRS
(Pattern Recogwnltion Receptors) Kal
OVYKEKPLUEVA O 2 OLKOYEVELEG TOVG, UE TTL
ONUAVTLKY TOLG NLRs (NLRP3)
OXNMUOTLLOVTOG UTTEPUOPLAKEG SOUEG
YVWOTEG WG

{ batveTal 6T £X0VV BEON OTLG
AOLUWEELG TOL OLPOTTONTLKOL KOl
OTNV ATIOQPPAKTLKN OLPOTIAOELA,
KUPLWG OTa TIPWLKA OTASLA TG,
AOYWw TNG OUOKETLONG TOVG UE TNV EVAPEN TNG PASYUOVWSEOVG
SLASLRACLAG o cpc )T, Hughes FM Jr, Am ) Phystol Renal Phystol 2016

Nc"’Canon iiii



O PONOG TWV «PAEYUOVOOWUATWVY

T

X BLOMOPLA TTOL ASLTOVPYOLV WG OLOBNTNPEG KAl ATTAVTNTEG
0T SLASLKAOLA TOL PAEYUOVWEOUG EPEBLOUATOG

S AV Mapd To ysyovos BTL £LOLV aVaKANDPOSL OXETLKA
(Pattel rob00ata, Ta KOTEKOLV ONUAVTLKA |
OVYKE g£0om O TTOANEG PASYMOVWSEELG TTOONOELS, APOPWVTAG [
onpon KAl TO OVPOTIOLNTLKO OUOTNKA.
OXNMA L BvSEXOMEVWG, OTO UEANOV VA OTTOTEAECOLY Evav
YVWOT o sutpLrd 6spansuTikd OTOXO yiol TIOAAG VOOAUOTA b
« bavETOToTE EXOLV bEON OTLG
AOLUWEELG TOL OLPOTIOLNTLKOL KOl
OTNV ATIOQPPAKTLKN OLPOTIAOELA,
KUPLWG OTa TIPWLKHA OTASLA TG,
AOYWw TNG OUOKETLONG TOVG UE TNV EVAPEN TNG PASYUOVWSEOVG
SLastkaotag Purses )T, Hughes FM Jr, Am PhgsLoL =enal PhgsioL 2016




Upper and Lower Urtnary Tract Outcomes tn Adult

Myelomeningocele Patients: A Systematic Review
veenboer PW et al
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Predictors of upper tract damage in pediatric neurogente

bladder
thash R. et al J Pcolmtr NephroL

s Kpsomvivn 0po() > 1 mg/dl kat TTaBoAOYLKN
50% TN GFR (&%)
UTD T Yspovippwon lI-tv oTasiov (26%)

) NEQPLKEG OLAEG (40%)

d  Pressure-Volume Plot



Predictors of upper tract damage in pediatric neurogente
bladder

Prakash R. et al, ) Pediatr Nephrol,
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Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘leaL Cord W\:j ury
Penys MA et al, ) Urol

A =€ a0BEVELG UE SCI KaL NK 1 SUQPAVLON VOKTEPVAG
roAvovplag (NI) CUMBAAAEL 0T SLATAON TNG
OLPOSOXOL KVOTNG

& AUTO O8NYEL O COUTITWUOTO OKPATELAG KOl
VUK TEPLVNG EVOLPNONG,
KOBWC KOl OS ETTSLOOSLA
OV TOVOUNG SLOAVTAVAKAOCTLKOTNTOG

O AOCBSVELG HE NK Kal NI EUQAVLIOLY XOUNAN
APTNPLAKY| TILEON Y] OKOWUY KAl OPOOOTATLKY
LTTOTOON TLG TIPWLVEG WPEG



Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘PLV\,DIL Cord W\:j ury
Penys MA et al, ) Urol

o
OTOV PLOWUO
OTIELPAUATLKNG SLNONONG
(aFR), oTmv KABapo
EAELBEPOL VEPOL (Water

diLurests) kalL 0TV Kabapon NULKTOoLpLa N
NAERTPOAVTWYV (solute diurests) VUK TEPLVA
OE 00OEVELG UE TPOAVUOATLREG rToALOLPLA

BAAREG TOV VWTLALOL LLEAOD



Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘leaL Cord W\:j ury
Penys MA et al, ) Urol

C% H ﬂaeocpumo?\oyia ™G NI O aoBeveLg
ME SCI TTapapeveL , OANO EXEL
OVOXETLOBEL ULE SUOAELTOVPYLA TOL ANS
KOl LE OPUOVLKEG SLOKVUAVOELG.

T PONOC ™C ADH
T POAOC TOL SPAA
7 PONOG TWV VATPLOLPNTLKWY TIETTTLELWY



Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘leat Cord (V\:J’ ury
Penys MA et al, ) Urol

| NUKTOULpLA 7 VUKTEPLVY TTOALOLPLA
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§ ADENON T™NG APTNPLOKNAG TILEONG KaL TOL GFR. KOTA
™ SLapkreLa ™G VOXTaG (nwow dipping hypertension)

 OPUOVLKEG UETORBONES \\\‘/



Cireadian Rh ythwms ln Water and Solute Handling tn
/ Adults with a Spinal Cord njury
|

\/ Penys MA et al, ) Urol

C% AVOOTOAY] TOL SPAA ° Mé:iwmq ™G
OYYELOOLOTIAOTLKNG SpAONG TG Ag [l KAl ™G
KOTOKPATNONG VATPLOL ATIO TNV AASOOTEPOVN °

OX AVOOTOA] TOU SPAA * LELWOY| ™G
EKKPLONG TNG ADH *

Q@ Evspyorroiv\mq TWV VaTpLovpn™™/ P”éd’v.
TENTLSLWV ANP Kol BNP ° OYYELOSLOAOTOMN,

MEOW aVTAYWVLOWOL 0TV 8paon TG
OASOOTEPOVNG KAl T™NG ADH




Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘P'w\,a!, Cord W\:j ury
Penys MA et al, ) Urol

K TO LWPOG ™G BAARNG OTO VWTLALO UUEAD WITOPEL
VO KOBOPLOEL TOUG UNXAVLOMOUG TTOL 08NYOLV O NI



Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘P'w\,a!, Cord W\:j ury
Dewgs MA et aLJ Urol

7 MEYO(?\UTEPEC,’ 6LaTapaxé:c; TOVL ANZ me au&nmq ™G
ATTOROANG TOL VO(TpLOU y<.aa ™ 5LC(pK.€LO( ™G vuxTac;

K TO LWPOG ™G BAARNG OTO VWTLALO UUEAD WITOPEL
VO KOBOPLOEL TOUG UNXAVLOMOUG TTOL 08NYOLV O NI



Cireadian Rh ythwms ln Water and Solute Handling tn
Adults with a S‘leaL Cord W\:j ury
Penys MA et al, ) Urol

; Rl
-« H rapovoia OLUMBAANAEL 0T NI KoL
0TV VATPLOLPNOY| LE OTIOTEASOUA TV OXETLKY DITOOYKALLA TTOV

WITOPEL VO OSNYNOEL OE OPOOOTATLKY] LTTOTAOY

AVENUEVOG KLVELVOG KAPSLAYYELAKNG VOOOU
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Adoults with a vyruw,u& Coro U/\:JLA.V Y
benys MA et al, ) Urol 2017
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available at www.sciencedirect.com

journal homepage: www.europeanurology.com
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015-201 60

Guidelines

Summary of European Association of Urology (EAU) Guidelines
on Neuro-Urology

Jan Groen “*, Jiirgen Pannek"”, David Castro Diaz*, Giulio Del Popolo 4 Tobias Gross®,

Rizwan Hamid’, Gilles Karsenty?, Thomas M. Kessler", Marc Schneider", Lisette 't Hoen*,
Bertil Blok“

2 Department of Urology, Erasmus Medical Center, Rotterdam, The Netherlands; b Department of Neuro-Urology, Swiss Paraplegic Center, Nottwil
Switzerland; € Department of Urology, University Hospital of the Canary Islands, Tenerife, Spain; d Department of Neuro-Urology, Careggi University Hospital
Florence, Italy; € Department of Urology, University of Bern, Inselspital, Bern, Switzerland; fDepartment of Neuro-Urology, London Spinal Injuries Centre
Stanmore, UK; & Department of Urology, Aix Marseille University, Marseille, France; " Department of Neuro-Urology, Spinal Cord Injury Center, University o)
Ziirich, Balgrist University Hospital, Ziirich, Switzerland

“The UAT Ls at risk tn many patients with neuro-urological

disorders, particularly wn case of a high detrusor pressure
during the storage phase.

In high-risk patients, ultrasonography of the
UUT should take place at least once per & months.”
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Prospective Study of Methods of Renal Function
Evaluation tn Patients With Newrogenie Bladder
Dysfunction

Mingat N et al, Urology

A BAOLKS XOPOKTNPLOTLKO GUTWV TWV
O0BSVWYV SLVAL M TOLG
(axpMoTLa MLWYV, UULKNY ATTOVEDPWOMN)

YTTEPEKTLUNON TNG
VEPPLKNG
AELTOLPYLOG

KpaTivivn opov

Y

ESLOWOELG EKTLUNONG
TOL GFR UE RAoY ™V
KPEATLVIVN




Prospective Study of Methods of Renal Function
Evaluation tn Patients With Newrogenie Bladder
Dysfunction

Mingat N et al, Urology

- T 6a TIPETTEL VO KAVOLUE UE ALTOVG
TOVG AOBEVELG yLa TNV OpEN EKTLUNON
TNG VEPPLKNG AELTOVPYLAG TOUG;

.. TLAgsL v BLRALOYpOGLY;
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i
Serum oastat’w» C as a marker of the renal function

LA Patiew’cs with spiwal, corol in/\:j ury
Thomassen SA et al, Spinal Cord

7? rd V4 4 ’
Evaluation of renal function b Y serum cystatin C for the patient

with neurogenie bladder having a central nerve system disorder
Ken-leht M et al, Neuwrowrol Urodywn

? ’ ’ ’
Corvelation between cystatin C- and renal scan determined glomerular

filtratiow rate tn children with Spina Bifida
Morgaw C et al, Pediatr Nephrol

(f Estimation of GFR from serum creatinine and cg)s‘catiw C-A
comparison of 2 methods in patients with newrogentie bladder due to
myelomentingocle

_ Prozynska-buklas M, et al Pol Merkur Lekarskl
mpaired renal function in patients with multiple sclerosts

Calabrest PA et al, Newrology




ETTOUEVWG...

-« OTav ﬂpéKSLTO(L ylLa 00BsVELG e NK KaL
UTTOK.ELUEVO VEVPOAOYLKO VOO LA, | LETPNOY TNG
KPEATLVLVNG OPOL SEV ATIOTEAEL AELOTILOTO SELK TN TOV
ETUITESOV TNG VEPPLKNG ASELTOVPYLAG

oK NEWTEPOL SELKTEG, OTTWG AVTOG T™NG
(Cgs’catiw C), KOBWCG KAl
TTOL OTNPLIOVTAL OS AVTOV TOV SELKTY Ba TIPETTEL
Va TIPOTLUWVTAL OTTO TLG AVTLOTOLKEG ME RAOY TNV
KPEATLVLVY OpOD

& gold standard YLO TNV EKTLUNOY TNG VEPPLKNG
ASLTOLPYLOG OE A0BEVELG ME NK BEWPELTAL
WE paSLOLOOTOTILKY N N KEBOSO
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SUVOWLTOVTAG ...

... The best way of LA
patients with neurogentic bladder ts by keeping the
bladder empty, at low pressure, and free of
wnfection...
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