Clinical science

INDICATIONS FOR OPERATION AND RESULTS FROM
SURGICAL TREATMENT OF VESICOURETERAL REFLUX

Gani Ceku?, Mile Petrovski?, Shaban Memeti?, Nexhmi Hysenil, Sejdi Statovci?, Blerim Berisha!
1 Clinic of Pediatric Surgery, University Clinical Centre of Kosova Prishtina-Kosova
2 University Clinic for Pediatric Surgery, Faculty of Medicine — Skopje, University Ss. Cyril and Methodius inSkopje,

Republic of North Macedonia

Citation: Ceku G, Petrovski M, Memeti Sh, Hyseni N,
Statovci S, Berisha B. Indications for operation and
results from surgical treatment of vesicoureteral
reflux. Arch Pub Health 2021; 13 (2) 1-10.

doi.org/10.3889/aph.2021.6009

Key words: vesicoureteral reflux, open surgery,
uropathy, pediatric urology

*Correspondence: Gani Ceku Clinic of Pediatric
Surgery, University Clinical Centre of Kosova Prishti-
na -Kosova E-mail: ganiceku@hotmail.com

Received: 27-Apr-2021; Revised: 25-Jul-2021;
Accepted: 7-Aug-2021; Published: 30-Aug-2021

Copyright:° 2021. Gani Ceku, Mile Petrovski,
Shaban Memeti, Nexhmi Hyseni, Sejdi Statovci,
Blerim Berisha. This is an open-access article
distrib-uted under the terms of the Creative
Commons Attribution License, which permits
unrestricted use, distribution, and reproduction
in any medium, provided the original author(s)
and source are credited.

Competing Interests: The author have declared
that no competing interests

KnnHWUKM UcTpayBatba

Abstract

The main objective of this retrospective study was to evaluate the value of surgical approach
in the treatment of children with vesicoureteral reflux (VUR). Material and method: The
study was conducted in the period from January 2006 to December 2014, and included
children with symptomatic VUR, who were surgically treated. A total of 72 children were
treated, of whom 56 were females and 16 were males, aged between 2 and 16 years. They were
treated with IV and V grade reflux ureters. Thirty-two of the unilateral refluxes were left-
sided, 18 right-sided and 22 both-sided. VUR was diagnosed with Voiding cystourethrography
(VCUG). Cohen technique was performed in 64 (90%) patients, Politano-Lead better technique
in 4 (5%) patients and Lich-Gregoir technique in 4 (5%) patients. Results: Out of the 72
treated patients, 69 had a postoperative negative finding of VUR on the performed VCUG,
indicating a high 95% success rate. In three girls, persistent postoperative reflux was found
in postoperative VCUG. In the first patient persistent VUR was unilateral, of V grade. In the
second patient, a third-degree VUR was found and the third patient was diagnosed with II
grade VUR. Postoperatively, non-febrile UTIs (urinary tract infections) were diagnosed in 23
patients (20 female children and 3 male children) out of 72 patients in total. One female child
was hospitalized with febrile UTI and 8 patients or 10% developed febrile UTI within one year
of the operative treatment. Conclusion: Open surgery, despite excellent results, is used for
more complicated cases, VUR grade IV - V or in previously failed cases, and it does not appear
to provide definitive correction of VUR in all patients and does not prevent certain low
incidence of UTI postoperatively. Non-febrile UTIs can occur several years after a surgical
correction. Endoscopic treatment is an alternative treatment for VUR.
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NsBamox

['naBHaTa 1ie/1 Ha OBaa PETPOCIIeKTUBHA CTyfja Oelle a ce OlleHM BPEJHOCTA HA XMUPYPIIKUOT
TPUCTar BO TPETMAHOT Ha Jielja co BesuKkoyperepane pednyke (BYP). Marepujanu n metopu: Cry-
Iujata Oele cripoBe/ieHa Bo mepuozot of janyapu 2006ta 1o gexkemspu 2014ta rofyHa, 1 BKIyuy-
Balle Jiella co CUMITOMaTcKu BYP, Kou Oea XUpYpUIKM TpeTHpaHu. BKymHO Owe TpeTupaHn 72
Tleta, oj1 Kou 56 bune jeHcKM 1 16 Masku, Ha Bo3pacT nomery 2 1 16 romunu. Tre 6ea TpeTupanu co
IV 1 V crenen pedykchn ypetepu. TpueceT u iBa off egHocTpaHuTte pedhnyken bea eo, 18 mec-
HO 1 22 oboctpanu. BYP Geme ujarHoctuimpan co Voiding-oBa mucroyperporpaduja Ha (VCUG).
KoetioBa Texnuka Gerre npumeneta Kaj 64 (90%) natpenty, [lonmrano-JIngoa rexnmnka Kaj 4 (5%)
natpenti i Jlux-I'peroapoa TexHuka Kaj 4 (5%) mauyentit. Pesynrati: Of 72 TpeTUpaHu MaljueHTH,
69 1Mae nocroneparyBeH HeratuseH Haoj Ha BYP 1o usBpuienror VCUG, wto yKakyBa Ha BUCOKa
yenemHocT off 95%. Kaj Tpu ieBojuniba e yTBpieH moctornepatuBen pediyke. Kaj npBuoT narment
nepsuctipaukuor BYP Geme efHocTpaH, of V crerne. Kaj BroproT maiueHT, 6ere mpoHajaeH BYP
O]l TPET CTeTeH, a Ha TPeTHOT maieHT My Oeme aujarHoctuimpan BYP on 11 crernen. IToctore-
patuBHO, He-(heOpuIHN MHMEKIM Ha ypuHApHUOT TpakT (UYT) bune mujarHocTHMpany Kaj 23
narpentH (20 KeHCKY fietla 1 3 MalIKy Jiela) off BKYIHO 72 maryeHTy. EHO KeHCKo fiete Oetie
xocrnuTanusupano co hedpuana YT n 8 matmentn (10%) passuie dedprtHa NYT Bo pok off efiHa
rojlviHa M0 OTIePATUBHUOT TpeTMaH. 3akiyuok: OTBOpeHaTa orepaiiuja, i MOKpaj OfTMUHITE Pe3yy-
TaTH, Ce KOPUCTH 3a Mocioxkenu ciydau, BYP IV - V crenen nnm Bo peTxofiHO HeYCIeNHM CITyuau,
V1 Ce UMHM JieKa He 00e30e/1yBa KoHeuHa Kopekiuja Ha VUR Kaj ciTe maljueHTy 1 He CIipeuyBa ojipe-
nleHa Hucka nuipzenna Ha YT nocronepatusHo. He-hebpumnn UY'T Moske 1a ce mojaBaT HEKOJKY
TOJIUHU 110 XUPYPLIKATA KOpeKiuja. EHIOCKONCKUOT TPeTMaH e ajTepHaTuBeH TpeTMaH 3a BYP.



Introduction

VUR is significant in the siblings of
patients with VUR (46%), children
with urinary tract infections (UTI)
(30%), infants with prenatal diag-
nosed hydronephrosis (16%) and uro-
genital abnormalities: posterior ure-
thra valve (PUV) (60%), cloaca (60%),
and duplex kidney (46%)'. Primary
VUR may be due to either abnormal
position or integrity of the ureterove-
sical junction (UV]) (60%), and duplex
kidney (46%)%3*.The risk for primary
VUR varies based on ethnicity, age
and gender. Reflux is usually a con-
genital defect. Spontaneous resolu-
tion of primary reflux is common.
This is thought to be multi-factorial,
in part due to remodeling of the UV]J,
elongation of the intravesical ureter,
and stabilization of bladder voiding
dynamics over time. At birth, the
likelihood of spontaneous resolution

is inversely proportional to the initial
grade of reflux; approximately 80% of
low-grade (I and II) reflux will resolve
spontaneously vs. about 50% of grade
IIT reflux. Few or approximately 20%
of high-grade (IV and V).

VUR is defined as active if it occurs
during a micturition, while VUR is
passive if it is manifested during
bladder filling. There are two forms
of VUR: primary and secondary.

Primary VUR as the most common
form of reflux is due to incompetent
or inadequate closure of the uret-
erovesical junction (UV]), which con-
tains a segment of the ureter within
the bladder wall (intravesical ureter).
Normally, reflux is prevented during
bladder contraction by fully com-
pressing the intravesical ureter and
sealing it off with the surrounding
bladder muscles.

Figure 1. Unilateral and bilateral VUR (MCUGQG)

Secondary VUR is a result of abnormally high voiding pressure in the bladder
that results in failure of the closure of the UVJ during bladder contraction.
Secondary VUR is often associated with anatomic (e.g. posterior urethral
valves) or functional bladder obstruction (e.g. bladder bowel dysfunction -

BBD) and neurogenic bladder °.

In the majority of cases, UTI is diagnosed when evaluating a urinary tract
infection. Reflux in children is often hidden behind the symptoms of acute,



chronic or recurrent urinary infec-
tion. In some cases, VUR is “acci-
dentally” diagnosed when screening
patients at risk (those with a parent,
brother or sister with reflux, polycys-
tic kidney or hydronephrosis). Visu-
alization after the first urinary tract
infection is indicated in all children
younger than 5 years with urinary
tract infection, children of any age
with febrile urinary tract infection,
as well as children with pre-identi-
fied hydronephrosis.

A routine renal and bladder ultra-
sound is obtained in all children after
an initial UTI to assess the size and
shape of the kidneys, and to detect
any renal anatomical abnormality.

Laboratory examination: urine cul-
ture, blood counts, serum C-reactive
protein, and other hematological
tests are routinely determined”.

VCUG is the gold standard for diag-

nosing VUR, giving accurate anatom-
ical details and gradation of reflux
(Fig. 1). Radionuclide cystography
(RNC) is also used to detect reflux.
Radioisotope methods: static (DMSA)
and dynamic (DTPA) renal scan for
visualization of scar changes, renal
function assessment and urine trans-
port dynamics®®. Dimercaptosuccinic
acid (DMSA) renal scan is superior in
detecting renal cortical abnormali-
ties compared to other imaging mo-
dalities and should be obtained in
patients who are at risk for scarring
or appear to have loss of renal paren-
chyma on renal ultrasound.

A grading system for reflux was es-
tablished by the International Reflux
Study Committee established in 1981
to aid with clinical management and
prognostication. Five grades are de-
fined based on the extent of reflux
and degree of dilation of the upper
tract on imaging!'*!.

Description

| it a nondilated ureter

Il |into the pefvis and calyces without dilatation

M [Mild 1o moderate dilatation of the ureter, renal pelvis, and calycas with mininal Blunting of the fornices

N [Mederste ureteral torfuasity and dilalation of the peivis and calyces

WV |Gross dilataton of the uraler, palvis, and calyces; loss of papillary imprassions, and urateral torleosily

Figure 2.

Material and Methods

This retrospective study was realized
in the period between January 2006
and December 2014, and included

International classification of Vesicoureteral reflux11

children with symptomatic VUR who
were surgically treated at the Univer-
sity Clinical Center, Department of
Pediatric Surgery in Prishtina, Koso-
vo. Grading of the severity of reflux

3



in all patients was made according to
the International Reflux Study com-
mittees in 5 groups. The degree of
reflux was estimated based on VCUG.
Generally accepted indications for
surgical treatment were the follow-
ing: low probability of spontaneous
resolution, after unsuccessful endo-
scopic treatment, high-grade reflux,
renal scarring, recurrent pyelone-
phritis, breakthrough febrile UTI
while on continuous antibiotic pro-
phylaxis, parental preference’.

A total of 72 children were treat-
ed, of whom 56 were females and 16
were males, aged between two and
16 years. The ureters reflux of grade
IV and V were treated. VUR was di-
agnosed with VCUG. The operation
was performed under general endo-
tracheal anesthesia.

Open repairs prevent reflux by in-
creasing the length of the intravesi-
cal ureter, facilitating compression
of the ureter against the detrusor
muscle during bladder filling (Table 1).
These procedures generally require
inpatient hospitalization for manage-
ment of postoperative pain as well as

Procedure | Nustraticn [ Advantages |
Extravesical
Lich-
Gragair
1861,

1964

Bladder is not opened
Dacraasad
postoperative
hematuriatbladder
Spasm

Disadvantages

temporary urinary catheter drainage.
The average time of the intervention
was about 80 minutes in unilateral
reflux and about 110 minutes in bi-
lateral reflux. During the operation,
only 5% of patients received 1 unit
of blood or blood derivate. After the
open surgical operation, all patients
received double antibiotic therapy
(ceftriaxone and aminoglycoside). All
patients received pain therapy for
2 days. Hematuria was noted in all
children in duration from 2 to 3 days.
The majority of children had no need
of blood transfusion. Urinary cathe-
ter was extracted at the 7% postopera-
tive day and control ultrasonography
was performed. Retrovesical catheter
was present only in few of them and
it was removed after 2 days. Ureteric
stent was placed in only 2 cases. Com-
plete blood count, urine sediment,
urea and creatinine level were ana-
lyzed every third day.

The postoperative evaluation proto-
col included renal echo and VCUG af-
ter 3 - 6 months. If VCUG and renal
ultrasound were normal, prophylax-
is with antibiotics was discontinued.
Follow-up lasted 4 years on average.

Table 2. Open Surgery

Increased nsk of urinary retention |
dua to damage to palvic nerves in
bilateral repairs

Inlravesical

Politara-
Leadbetier
1858

Craation of longer
tunnel

Ureteral kinkinglobstruction

Glenn-
Anderson
1967

Avoids ureteral kinking

Limited tunmel kength

Cohan
1975

Avoids ureteral kinking
Longer wnnel length

(30}

Difficult retrograda catheterization

The illustrations used in
this table are from the ref-
erences 12.13,17,19




Hutch in 1952 initially described
the technique of elongating the
intravesical ureter to create an
anti-reflux valve in paraplegic pa-
tients with VUR™. Since then, mul-
tiple additional techniques have
been described.

Extravesical

Lich-Gregoir (1961, 1964): The jux-
tavesical ureter is dissected and a
submucosal groove is created ex-
tending laterally from the ureter-
al hiatus along the course of the
ureter. The ureter is placed in the
groove and the detrusor is closed
over the ureter!>1o,

Intravesical

Politano-Leadbetter (1958): The
ureter is mobilized intravesically
and then brought through a new
muscular hiatus located superior
and lateral to the original mucosal
orifice'®,

Cohen (1975): The wureter is ad-
vanced through a submucosal tun-
nel across the trigone to the con-
tralateral bladder wall with the
new mucosal orifice located supe-
rior to the contralateral orifice!>2°,

Results

Out of the 72 surgically treated pa-
tients due to VUR, 56 were females
and 16 were males (Fig. 2) aged be-
tween 2 and 16 vyears. Thirty-two
of the wunilateral refluxes were
left-sided, 18 right-sided, and 22
two sided. A total of 94 ureters were
treated (Table 2, Fig. 4). VUR was
diagnosed with VCUG. Sixty-four
patients or 90% of cases used the
Cohen technique, 5% patients used
the Politano-Leadbetter technique
and 5% patients the Lich-Gregoir
technique (Fig. 5).

Indications for surgical interven-
tion were pronounced grade of UTI
(patients with grade IV and V). The
postoperative evaluation proto-
col included renal ultrasound and
VCUG after 3 - 6 months. If VCUG
and renal ultrasound were normal,
prophylaxis with antibiotics was
discontinued. Follow-up lasted 4
years on average.

Sixty-nine patients had normal
postoperative VCUG, representing
a 95% success rate. No patient had
significant postoperative hydrone-
phrosis on postoperative renal ul-
trasound. Persistent postoperative
reflux was found in three patients.
One was a female child with uni-
lateral VUR grade V, and the oth-
er girl had grade III reflux. In the
third patient, also a female child,
a grade II VUR was found, which
we expect to spontaneously recede.
This study also included cases of
postoperative urinary tract infec-
tions (UTIs). Non-febrile UTIs were
found in 23 patients (20 female and
3 male children) out of a total of
72 patients. One patient, a female
child, was hospitalized due to fe-
brile UTI, and the other 8 patients
or 10% had febrile UTI. These UTIs
were diagnosed up to one year after
surgery.

The average time of hospitalization
of these patients was 7 days (from 5
to 9 days).

One-sided surgery was used in 50
patients with VUR of the left or
right ureter, and bilateral surgery
due to VUR was performed in 22
patients.

Desired results represented the
achievement of proportion for the
length of the submucosal tunnel of
the ureter to the ureter 4-5:1.
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Table 2. Characteristics of the study group

Male Female Male Female

Number and percentage of patients 16 56 22% 78%

Total number of ureters 94 100%

Left-sided refluxes 32 34%

Right-sided refluxes 18 19%

Two-sided refluxes 22 47%

Patients treated with Cohen method 64 90%
Patients treated with Politano-Leadbetter method 4 5%
Patients treated with Lich-Gregoir method 4 5%

Female hale

Figure 3. Number of male and female patients with VUR

B |eft sided refluxes ™ Right sided refluxes ™ Two sided refluxes

Figure 4. Percentage of the side of ureter affected
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Politano-

Leadbetter ,E%ich'ﬁregair,sgﬁ

B Cohen MPolitano-Leadbetter

B Lich-Gregoir

Figure 3. Percentage of surgical methods used for VUR treatment

Discussion

VUR is the most common uropathy
in children. Treatment of children
with reflux tend to prevent kidney
infection, kidney damage and com-
plications caused by kidney damage.
The treatment includes: pharma-
cotherapy, surgical treatment and
monitoring. Although spontaneous
resolution in primary reflux is about
70%, it is common in children young-
er than 5 years old and in lower grade
of reflux (gr I, gr II). It is considered
that Grade III reflux has spontaneous
resolution of 50%, and the resolu-
tion is less likely in children over 5
years. It is unlikely that expressed
reflux will spontaneously withdraw.
Sterile reflux usually does not lead
to reflux nephropathy. Long-term
antibiotic prophylaxis in children is
considered safe, and surgery used to
correct the VUR is highly successful
2122 Antibiotic prophylaxis is consid-
ered successful if a child does not get
urinary infection; does not develop
kidney damage, and scaring in paren-
chyma and the VUR spontaneously
resolves?.

Anticholinergic and bladder treating
can reduce symptoms of dysfunction-
al voiding and risk of infection.

Depending on sex, age of the patient,
grade of reflux, the changes in the
renal parenchyma, systemic changes
that can note in the presence of VUR
will decide which type of treatment
would be appropriate choice for the
particular patient. Each treatment is
indicated in varying degrees of devel-
opment of the disease?®.

Open surgery involves modification
of dysfunctional ureter - vesical cir-
cuit, which creates a ratio of 4:1to 5:1
in the length for intramural ureter to
the diameter of ureter?.

Surgical correction of VUR has had
excellent results. The success rate
has been about 95%. Urinary tract
infections have been reported in the
postoperative period. The risk of an-
esthesia as well as the general surgi-
cal risks of open surgery should not
be neglected®.

Open surgery, despite its excellent
results, does not seem to promise a
definitive correction of VUR by elimi-
nating the possibility of UTIs. Non-fe-




brile UTIs can also occur several
years after the surgery.

The International Reflux Study
demonstrated the incidence of UTI
and febrile UTI in a 10-year study in
patients undergoing open surgery.
Some of the operated children in this
series with pyelonephritis had early
surgical complications with ureteral
obstruction?.

Recurrent reflux was rare, and other
factors such as urinary diffusion were
the main causes of these recurrenc-
es. Most patients were not febrile and
were not accompanied by VUR.

Although statistics show that open
surgical technique is superior to en-
doscopic procedure, however endos-
copy proved better in terms of time
of verticalization of the patients, the
need to receive additional drug ther-
apy, blood loss during operation and
the duration of the operation?. But
we cannot favor any surgical method
because we believe that both meth-
ods have their indicational area in
appropriate developmental stage of
VURZ.,

Conclusions

Open surgical procedure is reserved
for more complicated VUR cases
(grade IV-V) and for patients with pre-
viously failed endoscopic procedure.
This surgical method is superior in
terms of satisfactory end results. This
is relatively inexpensive method, but
the time of verticalization of the pa-
tients, the need to receive additional
drug therapy, long duration of the op-
eration and anesthesia increase the
cost.

Summary points

+ Children with VUR are more like-
ly to develop acute pyelonephritis
and renal scarring compared to

8

children without VUR.

+ Surgical correction of VUR reduc-
es the occurrence of febrile UTIs.

+ The 2010 AUA guidelines recom-
mend consideration of surgical
(open or endoscopic) correction of
VUR in patients receiving contin-
uous antibiotic prophylaxis with a
febrile breakthrough UTI.

+ Preoperative reflux grade is the
single most important factor af-
fecting the success rate of endo-
scopic injection.

+ Patients with febrile UTI follow-
ing treatment with endoscopic in-
jection should be evaluated with
VCUG to rule out recurrent VUR.

References

1.  1.Bailey R R. Vesicoureteric reflux
in healthy infants and children. In:
Reflux nephropathy, p. 59. Edited by
Hodson J, Kincaid-Smith P. Masson,
New York 1979.

2. Sargent MA. What is the normal
prevalence of vesicoureteral reflux?
Pediatr Radiol 2000; 30:587-593

3. Skoog SJ, Peters CA, Arant BS Jr,
Copp HL, Elder JS, Hudson RG et
al. Pediatric vesicouretral reflux
guideline panel summary report:
clinical practice guidelines for
screening siblings of children with
vesicoureteral reflux and neonates/
infants with prenatal hydronephro-
sis. ] Urol 2010; 184 (3):1145-1151

4. Zerin JM, Ritchey ML, Chang AC.
Incidental vesicoureteral reflux in
neonates with antenatally detected

hydronephrosis and other renal ab-
normalities. Radiol 1993; 187:157-160

5. ElderJS, Peters CA, Arant BS, Ewalt

DH, Hawtrey CE, Hurwitz RS et
al. Pediatric vesicoureteral reflux



10.

11.

12.

13.

14.

15.

guidelines panel summary report
on the management of primary
vesicoureteral reflux in children. ]
Urol 1997;157:1846-1851.

Willemsen J, Nijman RJ. Vesicouret-
eral reflux and videourodynamic
studies: results of a prospective
study. Urology 2000; 55:939.

American Academy of Pediatrics.
Practice parameter: the diagnosis,
treatment, and evaluation of the
initial urinary tract infection in fe-
brile infants and young children.
Pediatrics 1999;103(4):843 - 52

Jakobsson B, Soderlundh S, Berg U.
Diagnostic significance of 99mTc di-
mercaptosuccinicacid (DMSA) scin-
tigraphy in urinary tract infection.

Arch Dis Child 1992;67(11):1338 - 42.

The American Urological Associ-
ation. The management of prima-
ry vesicoureteral reflux in chil-
dren.1997; 9-15.

Duckett JW, Bellinger MF. A plea for
standardized grading of vesicouret-
eral reflux. Eur Urol 1982; 8(2):74-7.

Duckett JW, Bellinger MF. Interna-
tional classification of Vesicoureter-
al reflux (11) A plea for standardized
grading of vesicoureteral reflux.
Eur Urol 1982; 8(2):74-7.

Glenn JF, Anderson EE. Distal tun-
nel ureteral reimplantation. J Urol
1967;97:623-626.

Retik AB, Colodny AH, Bauer SB.
Genitourinary surgery. Pediatric
urology 1984; 2: 764.

Hutch JA. Vesicoureteral reflux in
the paraplegic: cause and correc-
tion. J Urol 1952; 68:457-469

Lich R Jr R, Lonnie WH, Lawrence
A.D. Recurrent urosepsis in chil-
dren. J Urol 1961;86:554-558.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gregoir W, Regemorter G. Le reflux
vesico-ureteral congenital. Urol Int.
1964;18:122-136.

Riedmiller H, Gerharz EW. Anti-
reflux surgery: Lich-Gregoir ex-
travesical ureteric tunneling. BJUI
2008;101:1467-1482.

Politano VA, Leadbetter WF. An
operative technique for the correc-

tion of vesicoureteral reflux. J Urol
1958;79:932-941.

Steffens J, Stark E, Haben B, Trei-
ver A. Politano-Leadbetter ureteric
reimplantation. BJUI 2006;98:695-
712.

Cohen §J. Uretozystoneostomie:
eine neue antireflux Technik. Aktu-
elle Urol 1975;6:1.

Stenberg A, Lackgren G. A new bio-
implant for the endoscopic treat-
ment of vesicoureteral reflux: ex-
perimental and short term clinical
results. ] Urol 1995; 154(2): 800-3.

Sung J, Skoog S. Surgical manage-

ment of vesicoureteral reflux in
children. Pediatr Nephrol 2012;
27(4): 551-61

Baskin L, Kogan B. Handbook of Pe-
diatric Urology. Lippincott Williams
& Wilkins Philadelphia, 2005

O’Donell B, Puri P. Endoscopic cor-
rection of primary vesicoureteral re-
flux: results in 94 ureters. BMJ (Clin
Res Ed) 1986; 293(6559): 1404-6.

Khouri EA, Darius JB. Vesicouret-
eral reflux. In: Wein AJ, Kavoussi
LR, Novick AC, Partin AW, Peters
CA, eds.Campbell-Walsh  Urolo-
gy: Expert Consult Premium Edi-
tion. 10th ed. USA: Elsevier Saun-
ders;2011.3267-310.

Hubert KC, Kokorowski PJ, Huang L,
et al. Durability of antireflux effect



27.

of ureteral reimplantation for pri-
mary vesicoureteral reflux: findings
on long-term cystography. Urology
2012;79(3):675-679.

Jodal U, Smellie JM, Lax H, Hoyer
PF. Ten-year results of random-
ized treatment of children with
severe vesicoureteral reflux. Final
report of the international reflux
study in children. Pediatr Nephrol
2006;21:785€92

28.

Sung J, Skoog S. Surgical manage-
ment of vesicoureteral reflux in
children. Pediatr Nephrol. 2012;
27(4): 551-61.




