Reminiscences from Indian Pediatrics: A Tale of 50 Years
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Vesicoureteral reflux (VUR) is an anatomic and/or
functional disorder resulting in theretrograde flow of urine
from the bladder in to the ureter with potentially serious
conseguencesinlater life[1]. Galenfor

of VUR wasreported as 29.1% with amal e preponderance
(male to female ratio 9.4:1). The diagnostic modalities
used to determine the cause and the degree of reflux were
plain skiagram, excretory pyel ography,

the first time described the anatomy of
VUR and Da Vinci postulated an
antireflux mechanism to prevent urine
from returning into the upper tracts|[2].
Hodson and Edwards discovered the
association of VUR with renal scarring
due to recurrent bacterial infection [3].
Sincethen, severa research workshave
demonstrated an exponential
rel ationship between the grade of reflux
and the number of urinary tract
infections (UTIs) and renal scarring.
Working within this concept, there was
concern that uncontrolled reflux would
eventually lead to reflux nephropathy

voiding cystourethrography (VCUG)
and cystourethroscopy. M orethan 50%
of patients underwent surgica
7% | procedureswhereasothersweretreated
1 conservatively. Mortality was 11.2%.

G Similar studies in that era included
diagnostic modalitieslikeradiographic
studies including plain skiagram,
excretory pyelogram, voiding cysto-
urethrogram, cystourethroscopy under
general anesthesiaand visual demons-
tration of reflux by ingtillation of indigo
carmineinto bladder by the cystoscopy

[7].

and end-stagerenal disease (ESRD).

Vesicoureteral reflux (VUR) affects about 1% of all
children. Among infants prenatally identified to have
hydronephrosis by ultrasonography (USG) and who were
later screened for VUR, the prevalence of VUR was
reported as 16.2% (range 7-35%) [4]. In a recent study,
siblingsof childrenwithVUR had a27.4% (range 3-51%)
risk of also having VUR, whereasthe offspring of parents
with VUR had a still higher incidence of about 35.7%
(range: 21.2-61.4%) [5].

PAST

Before 1970s studieson VUR in Indiawere very few. In
1974, Taneja et a published a retrospective study on
children manifesting VUR[6]. Intheir study, theincidence
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In 1952, Hutch performed the first
antireflux surgery which led to the investigation of
relationship betweenVV UR and upper urinary tract damage
[8]. In 1958, Politano and Leadbetter introduced
intravesical ureteral reimplantation, a new surgica
corrective procedurefor VUR [9] asan advancement over
the prior surgical therapies which aimed to reduce
resistance at the bladder neck. Ureteral reimplantation
negated the concept that bladder outlet resistance wasthe
major cause of reflux [10]. In 1977 Edwardset a reported
high rates of spontaneous resolution of reflux (71%) on
low dose continuous antibiotic prophylaxis (CAP) [11].

The routine use of prenatal imaging was brought in
1980swhich madeit easy to diagnose VUR early inthose,
who had prenatal dilatation on sonography. Prior to this,
VUR was primarily identified after the onset of afebrile
urinary tract infection (FUTI) episode. 1980s was also
significant for the introduction of a standardized grading
system by the International Reflux Study Committee[12].
VCUG became helpful for demonstration of reflux on
imaging studies. Thelnternational Reflux Study proposed
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five grades of reflux based on the VCUG and discussions
of management became more specific. In an attempt to
bring out minimal invasive surgery in 1980s endoscopic
injections for the treatment of VUR was introduced;
however, the procedure gained popularity in 2001 when
FDA approved dextranomer/hyaluronic acid (Deflux)
[14].Althoughit wasinitially apopular procedure, the use
gradually decreased in USA because of certain
discrepancies.

PRESENT

Micturating cystourethrogram (M CU) isthe gold standard
to diagnose and stage VUR, which is present in
approximately one-third of children with UTI. This
implies that if imaging for VUR is performed in all
children with UTI, two-thirds will undergo the
inconvenience and hazards of imaging with negative
results. Hence, the MCU study should be reserved for
children with high suspicion of VUR. VUR is conven-
tionally graded on MCU using the International Reflux
Study classification [11]. Other modalities are Contrast
enhanced Ultrasonography (CE-USG), direct radio-
nuclide cystography (DRCG), indirect radionuclide
cystography (IRCG), and magnetic resonance urography
(MRU). Radionuclide studies such as DM SA (dimercap-
tosuccinic acid) scan and video urodynamic studies are
important only in patients in whom secondary reflux is
suspected.

Cystoscopy has a limited role in evaluating reflux
except in patientswith infravesical obstruction or ureteral
anomalies that might influence therapy. In most patients,
even high grades of VUR resolves spontaneously over a
period of time. Hence, the primary focus during manage-
ment of patients with primary VUR is to prevent
recurrenceof UT].

There are mainly two treatment approaches for patients
with VUR: conservative (nonsurgical) and surgical as per
recent ISPN guidelines [16]. In most patients, even high
grades of VUR resolve spontaneously over a period of
time. Hence, the primary focus during the management of
patients with primary VUR is to prevent recurrence of
UTI. Surgical reimplantation be considered in patients
with high-grade VUR with recurrent breakthrough febrile
UTI onantibiotic prophylaxis.

The conservative approach includeswatchful waiting,
intermittent antibiotic prophylaxisor continuousantibiotic
prophylaxis (CAP), and bladder rehabilitation in patients
with lower urinary tract dysfunction[12]. Most frequently
used agentsfor CAPare singlelow doses (one-third of the
treatment dose) of amoxicillin and trimethoprim (patients
aged < 2 mo) or trimethoprim sulfamethoxazole or
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nitrofurantoin (for older infants). Many clinical trialson
useof CAPinVUR are availablewith mixed results.

Surgical treatment can be carried out by endoscopic
injection of bulking agents or ureteral reimplantation.
Several bulking agents have been used over the past two
decades. They include polytetrafluoroethylene (PTFE, or
Teflon), collagen, autologous fat, polydimethylsiloxane,
silicone, chondrocytes, and more recently, a solution of
dextranomer/hyaluronic acid (Deflux). The best results
have been obtained with PTFE [15], but PTFE has not
been approved for use in children because of concerns
about particle migration [17]. Open surgical techniques
sharethebasic principle of lengthening theintramural part
of the ureter by submucosal embedding of the ureter. The
most popular and reliable open procedure is the Cohen
crosstrigonal reimplantation. Transperitoneal |aparo-
scopic approaches both conventional and robot assisted
include extravesi cal and pneumovesi coscopicintravesical
ureteral reimplantation. Recent ISPN guidelines suggest
open ureteric reimplantation over endoscopic correction
asit has a higher successrate of resolution of VUR and a
lower complication rate [16-19]. It is the preferred
modality for those with Bowel Bladder Dysfunction
(BBD) [20] and following failure of endoscopic correction
[21]. However, it is associated with prolonged hospital
stay, greater need for postoperative analgesia, and the
increased risk of postoperative complications. Whileopen
reimplantation (extra- or intra-vesical approach) is the
gold standard, laparoscopic or robotic-assisted |laparo-
scopic reimplantation has a lower average length of
hospital stay [22]. The disadvantages include a longer
learning curve, longer operating time, and higher cost.
These techniques can be considered only as alternate
optionsbased on the availability of surgical expertiseand
parental preference.

FUTURE

Management of VUR continues to be a dynamic subject
and variesin practice patterns between early intervention
vs observation only. It isstill apotential field with future
research tofurther stratify VUR patientsinto thosewho are
at highrisk for renal damage versusthosewith low risk, to
individualize and better management. Preventing future
UTls, rena scarring, reflux nephropathy and hyper-
tension should be goal s of managing VUR. The topdown
approach with upper tract imaging (USG and radionuclide
scan) and selective vesicocystourethrogram (VCUG) isa
new noninvasive approach in the evaluation of children
after their first FUTI. Contrast enhanced-USG may bethe
futureimaging technique with the advantage of being free
of radiation risk. |dentification of the underlying genetic
defects for VUR will help identifying patients with
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sporadic VUR, moresoinfamilial VUR. In addition, those
at risk of developing renal failure may benefit from an
analysisof genotype-phenotype correlations. Such studies
would also find the association of certain mutationswith
reflux grade. Finaly, a VUR gene may alow a hio-
chemical understanding of VUR, and possibly add to the
development of new approaches to treatment [23]. New
modalities like the use of procalcitonin and uri-
nary neutrophil gelatinase-associated lipocalin (NGAL)
levels and other biomarkers can be considered as para-
meters in further studies for development of a universal
tool [24].
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