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Objectives

To review the previously accepted
indications for surgical intervention in
vesicoureteric reflux (VUR)

To re-evaluate these indications in the light
of recent evidence

To review the evolution of surgical options
to manage VUR
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Surgical Indications — Past?

Breakthrough UTI despite prophylactic antibiotics
Noncompliance with medical management

Severe grades of reflux (grade IV or V), especially with
pyelonephritic changes

Failure of renal growth, new renal scars, or deterioration of
renal function on serial ultrasounds or scans

Reflux that persists in girls as full linear growth is
approached at puberty

Reflux associated with congenital abnormalities at the UVJ
(ie. Hutch diverticulum)
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Indication 1 — Breakthrough UTI

Rationale
Breakthrough UTI on antibiotic suppression
represents treatment failure
Surgery will prevent further episodes of acute

pyelonephritis (APN) and progression of renal
scarring / deterioration in renal function
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Indication 1 — Breakthrough UTI

Birmingham Reflux Study Group (1987)
104 patients with severe VUR randomized to surgery or
antibiotic prophylaxis
No difference in rate of new renal scarring!
International Reflux Study in Children (1992)

Multicentre randomization of children with grades IIl and
IV VUR to surgery vs. medical management
UTI's equal between the two groups (38%)

Fewer APN in surgical group (10%) vs. medical gré2p%)
New scarring prevented with equal efficacy in both
groups
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Indication 1 — Breakthrough UTI

Cochrane Database Systematic Review (2004)

10 trials with 964 children comparing antibiotic
prophylaxis and surgery

Risk of UTIno different between groups

Fewer febrile UTI in surgical group bob differencein
rate ofrenal scarring between the groups

“Additional benefit of surgery over antibiotics alone is
small at best”
Surgery performed to reduce risk of subsequent
pyelonephritis, but does not seem to impact renal
scarring
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Indication 2 — Noncompliance

Rationale

Antibiotic suppression is beneficial as regards
reducing risk of UTI

Children with VUR not taking antibiotics are at
increased risk of APN and renal scarring
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Indication 2 — Noncompliance

Cochrane Database Systematic Rev{2®06)
5 studies with 406 children comparing antibiotic
prophylaxis with no treatment
Antibiotics reduced the risk of repeat +ve urine cultures
(most_asymptomatibacteriuria)
Most studies poorly designed and overestimate treatmer
effect
Large properly randomized double-blind trials needed to
determine efficacy of long term antibiotics in prevention
of UTI in children
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Indication 2 — Noncompliance

Garin (2006)

Patients 3 mo — 18 yr with APN (with or without
VUR) randomized to receive antibiotic
prophylaxis or not

218 patients followed for one year

No difference amongst groups
VUR did not increase risk of APN or renal scarring

Prophylaxis did not decrease risk of recurrent UTI or
renal scarring
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Indication 2 — Noncompliance

Pennessi (2008)
100 patients < 30 months with grade 1I-IV VUR

Random assignment to receive SMP/TMX or no
antibiotic for 2 years
Comparing groups at conclusion of study:

No difference in rate of pyelonephritis

No difference in rate of renal scarring
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Indication 2 — Noncompliance

Roussey-Kesler (2008)

225 children 1 mo — 3 yrs old with grade I-III
VUR

Random assignment to SMX/TMP or no
antibiotic with 18 months follow-up

Only patient group in which reduction of UTI’'s
was seen were boys, most notably those with
grade Il VUR
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Indication 2 — Noncompliance

Al-Sayyad (2005)
78 patients with VUR Grade I-11I/V followed off of
antibiotic prophylaxis
67F/11M
10 patients < 4 years (parental insistence)
UTI off of antibiotics:
9/78 patients (all female)
8 cystitis / 1 pyelonephritis
Period off antibiotics 5-60 months (mean 21.1)
None of 10 patients < 4 yrs old had UTI

No patients had evidence of progressive renal scarring ol
serial renal ultrasound (or DMSA)
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Indication 2 — Noncompliance
Who Takes Medication Anyways?

Wheeler (2003), Grob (1992)
40% “breakthrough” UTI due to parental
noncompliance

Hensle & Hyun (2006)

Is noncompliance more prevalent than
previously thought?

Only 17%of patients on antibiotic prophylaxis were
compliant with treatment

58% had a UTI within 1 year
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Indication 3 — High Grade VUR

Rationale

McLorie (1990)

The more severe the grade of VUR the less likely is
spontaneous resolution

Grade IV 30%
Grade V 12%

Abnormal bladder or renal function in associatior
with VUR diminishes resolution even further
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Indication 3 — High Grade VUR

Farhat (2000)
Outcome of 34 high grade (ll1-V) refluxing renal units in
infant males < 2 years

Resolution (mean 20 month f/u):
Grade Il 60%
Grade IV 50%
Grade V 28%

50% chance of improvement of high grade VUR by at
least 2 grades over 16 months
Infant males with high grades of reflux and renal
dysplasia have respectable rates of spontaneous
resolution
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Indication 3 — High Grade VUR

Thompson (2001)
196 patients with VUR (high grade)
UTI per patient per year:
0.29 on prophylaxis
0.24 off prophylaxis

New scars by DMSA:
2.6% on prophylaxis
3.6% off prophylaxis
Not all patients with high grade VUR require
surgery (or antibiotics for that matter)!
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Indication 4 — New Scars

Rationale

VUR increases risk of acute pyelonephritis
(APN) with UTI

APN may induce renal scar formation
Surgery for reflux reduces risk of APN
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Indication 4 — New Scars

Garin (1998)

10 studies in patients with clinical and DMSA
APN with reflux status known

6 showed a significant increase in APN with
VUR

4 showed no such correlation

Better studies required to determine with
certainty that reflux predisposes the APN
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Indication 4 — New Scars

Rushton (1992)

Renal scarring may result with APN in the presence or
absence of VUR

Wheeler (2003)

Surgery for VUR reduces risk of febrile UTI — may not be
APN by DMSA standards!

However, surgically managed patients had no significant
reduction in new or progressive renal scarring vs. medica
management during 5 years of observation!

0
Indication 5 — Persistent VUR

Pubertal Females

Rationale

If VUR is present at puberty, it is unlikely to
resolve

VUR predisposes to APN in pregnancy

Surgical intervention is protective of the ill
effects of VUR in pregnancy

10
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Indication 5 — Persistent VUR

Pubertal Females

Connolly (2001)
Resolution rate of female VUR 20% per annum
Rate unchanged through 11 years of age
Greenfield (1997)
Resolution rates for grade | — Il VUR

No difference regarding age at presentation
1-10 years of age at initial diagnosis

May still resolve near or even beyond puberty

0
Indication 5 — Persistent VUR

Pubertal Females

El Khatib (1994)

137 F with reflux nephropathy
345 pregnancies
VUR increased trend for APN but not for maternal / fetal
complications
Renal scarring (especially bilateral)
Increased risk maternal complications
Renal functional impairment
Increased risk of decline maternal GFR
Increased risk of fetal loss

11
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Indication 5 — Persistent VUR

Pubertal Females

Jungers (1996)

158 F with reflux nephropathy
375 pregnancies

Active VUR increased risk for APN
Fetal losgarely linked to UTI (3/36)

Hypertension and increased serum creatinine
independent risk factors for fetal loss

Deterioration maternal renal function if baseline
serum creatinine > 22@mol/l

0
Indication 5 — Persistent VUR

Pubertal Females

Mansfield (1995)

Retrospective survey:
Group A = 67 women with prior UNC
Group B = 37 women with prior VUR
UTI during childhood
Group A = Group B = 10%
UTI with onset of sexual activity
Group A: cystitis 75%, APN 30%
Group B: cystitis 62%, APN 23%

12
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Indication 5 — Persistent VUR In
Pubertal Females

Mansfield (1995)
UTI with pregnancy
Group A 40% > Group B 15%
APN
Group A 7/141 > Group B 1/75

Spontaneous abortion

Group A 15% = Group B 18%
Similar to overall population
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Indication 6 —Abnormal Anatomy

Hutch Diverticulum

Rationale

Diverticulum at ureterovesical junction (UVJ) is
associated with absent detrusor backing and thut
minimal chance of VUR resolution

10/15/2008
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Indication 6 —Abnormal Anatomy

Hutch Diverticulum

Afshar (2005)

141 patients with VUR / PUD
57 with duplication, ureterocoele, NGB or BOO exigd
84 patients followed median 47 months
Median age at diagnosis = 2.9 years
69% male
VUR bilateral in 4
88 refluxing renal units (RU)

Control group of 95 patients (150 RU) with prim&yR and no
PUD

Baseline parameters similar experimental vs. contro
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Indication 6 —Abnormal Anatomy

Hutch Diverticulum

% VUR+PUD
NOT :
RESOLVED Boe PRIMARY VUR

From Afshar et al, J Urol 2005
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Surgical Indications - Revisited

Breakthrough UTI despite prophylactic antibiotics
May prevent future episodes of APN

May not influence occurrence of renal scarring
Noncompliance with medical management

Do prophylactic antibiotics prevent UTI?

Some patients do well without antibiotics

Select groups may benefit from prophylaxis
Compliance poor —are UTI's breakthrough?

-

Surgical Indications - Revisited

Severe grades of reflux (grade IV or V), especially with
pyelonephritic changes

Infant males have significant resolution rates, despite
concomitant renal dysplasia

Some older patients do well off of antibiotics

Failure of renal growth, new renal scars, or deterioration of
renal function on serial ultrasounds or scans

Uncertain VUR increases risk of APN
Surgery does not reduce risk of renal scarring
Most significant “scarring” due to congenital dysplasia

15
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Surgical Indications - Revisited

Reflux that persists in girls as full linear growth is
approached at puberty

VUR may continue to resolve past puberty
VUR increases risk of APN with pregnancy

Correction of VUR does not reduce APN risk in patients
with history of VUR

Poor maternal / fetal outcome related to renal scarring

Reflux associated with congenital abnormalities at the UVJ
(ie. Hutch diverticulum)

Resolution rate the same as VUR with “normal” UVJ

16
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When Should We Operate?

VUR is notbenign in all children:

Genetic predisposition to renal scarring
ACE DD genotypéBrock 1997)
TGF-3 TT genotypé_ee-Chen 2004)
Progression of renal scarring may be seen, especially in
young girls Gwerkersson 2008
Recurrent APN
Significant patient morbidity
Lost work time / productivity for parents

Parental choice is now a major player in decismon t
intervene surgically

-

What Influences Parental Choice?

Many issues to consider:

Antibiotic harms
Coverage in media (printed and electronic)
Public reporting of antibiotic resistant organisms

Repetitive painful investigations
VCUG or RNC

Prevailing sense of unresolved problem
Daily antibiotic “hassle”
Worry every time child is febrile
Ongoing visits to specialist
Travel
Time off work

17
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Parental Choice
Antibiotic Harms - Resistance

Allen (1999)
Emergence of resistant strains (E coli)
31% SMX/TMP resistant
Urinary tract abnormalities
2.4X resistance

Received antibiotics for > 4 weeks during the previous
6 months
23 X resistance

SMX/TMP-resistant E coli had cross-resistance to
Ampicillin (22% resistant to both)

e
Parental Choice
Antibiotic Harms — Cause Disease?

~JAMA 2004

J Clin & Experimental Allergy,
2006

Slide courtesy Dr. M Koyle
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Parental Choice

Cystography (VCUG / RNC)

Unpopular test with parents / children

Salmon (2002)
Children manifest high rates of distress / low saiEcoping

Stashinko (1998)
VCUG more highly distressing than minor surgicalqadures

Merritt (1994)
High salivary cortisol during VCUG
Recall of stressful event 6 weeks on

[}
Parental Choice
Given Options What Do They Choose?

Capozza (2003)

100 children

Grade IlI/V VUR

38M/62F

Mean age 4 years (1-15)
Parents provided with detailed information about
three treatment options:

Antibiotic prophylaxis

STING

Open surgery

19
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Parental Choice
Given Options What Do They Choose?

For each option, parents fully apprised of:
Mode of action
Cure rate
Possible complications

Then presented with questionnaire asking
them to chose preferred treatment

[}
Parental Choice
Given Options What Do They Choose?

1 year cure rates quoted parents:
Antibiotic prophylaxis 33%
STING 71%
Ureteroneocystostomy 95%

Replies:

STING 80%
Antibiotic prophylaxis 5%
Ureteroneocystostomy 2%
Undecided 13%

20
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Parental Choice

Given Options What Do They Choose?

Ogan (2001)
Parents given information on medical and surgical (open
and endoscopic) management of VUR
Schedule of radiological investigations
Expected resolution / correction rates
Survey conducted of 91 families
81% F and 19% M
Mean patient age 49.8 months
Average duration VUR follow-up = 2 years

0
Parental Choice

Given Options What Do They Choose?

Parents preferred antibiotic prophylaxis over urete
reimplantation:
If VUR duration predicted for 1-4 years
If VUR for 5 or more years open ureteric
reimplantation
Parents preferred antibiotic prophylaxis over
STING:

If VUR duration predicted for 1-3 years
After 3 years, preferred STING

Parents (60%) preferred STING to ureteric
reimplantation

21
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Parental Choice
Given Options What Do They Choose?

Callaghan (2008)

Parents choosing ureteric reimplantation
Success rate (90.4%)
Long term history (57.7%)
No need for post-op VCUG (28%)
Choose procedure again (96%)

Parents choosing STING
Lack of invasiveness (84%)
Success rate (52%)
Choose procedure again (87%)
Only those who failed said “no”

10/15/2008
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Surgical Options — Past Tense

After completion of Pediatric Urology
Fellowship in 1990:
Intravesical reimplantation (Cohen)
Post-op ureteric stents and suprapubic tube
7 day hospitalization
STING considered experimental
Laparoscopic surgery not on radar screen

_—
Current Surgical Options — Open

Extravesical — Lich Gregoire

1.5 -2 hours OR time
No ureteric stents
Foley x 24 hr

None if unilateral
No hematuria / spasm
1-2 night hospital stay
Obstruction < 1%

Voiding problems 4-
36%

Worse with bilateral
Cure 93-98%

No post-op VCUG

23
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Current Surgical Options — Open

Intravesical - Cohen

1.5 -2 hours OR time

No ureteric stents

Foley x 24-48 hrs
Optional

Hematuria / spasm

Epidural used to
No catheter also

2-3 night hospital stay
Obstruction < 1%

Cure 96-99%
No post-op VCUG

-

Current Surgical Options — Endoscopic
STING

Outpatient procedure
% hour OR time
No catheter required
No hematuria / spasm
Obstruction very rare
Cure 70-90%
Dependent on grade and
technique (i.e.. double hit
vs. classic STING)
VCUG post-op in most
cases
Currently use Deflux®
(hyaluronic acid /
dextranomer microspheres

24
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STING — CHEO

Deflux

H Total
O Cured
M Failed

Patients

Current Surgical Options -
Laparoscopy

Riquelme (2006)
Laparoscopic transperitoneal extravesical
reimplant
15 children (11 unilateral, 4 bilateral VUR)
Mean surgical time
110 minutes unilateral
180 minutes bilateral

Longest hospital stay 72 hours
93% cure

25
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Current Surgical Options -

Laparoscopy

Canon (2007)

Vesicoscopic trans-trigonal approach
All “laparoscopy” ports enter bladder
Cohen cross-trigonal reimplant performed

52 children underwent procedure
1 conversion to open

Mean operative time 199 minutes

Mean LOS 2 days

Analgesia requirement lower than open controls
91% cure

-

Conclusions

Indications for surgical management of VUR
are changing

Dearth of high quality evidence for or against
surgical intervention

Informed parents are more influential than ever ir
choosing the surgical option

Surgical techniques continue to evolve
Minimize invasiveness / hospitalization
Maintain respectable cure rates

26
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