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Objective: Voiding cystourethrography (VCUG) is widely performed in the pretransplant 
evaluation of patients with a history of urological disorders to detect vesicoureteral reflux 
(VUR). The aim of this study was to evaluate the relationship between the primary etiology 
of end-stage renal disease (ESRD) and the prevalence of VUR, thereby determining the ne-
cessity for VCUG in pretransplant patients.

Methods: A total of 319 pretransplant cases that underwent VCUG were retrospectively 
reviewed.

Results: VCUG revealed VUR in 53 (16.6%) cases. VUR was left-sided in 21 (41.2%), right-
sided in 18 (35.3%), and bilateral in 12 (3.8%), and grade 1 in 10 (19.6%), grade 2 in 19 
(37.3%), grade 3 in 20 (39.2%), and grade 4 in 2 (3.9%). The etiology of ESRD was hyperten-
sion in 125 (39.2%), diabetes mellitus (DM) in 46 (14.4%), polycystic kidney disease (PKD) 
in 21 (6.6%), amyloidosis in 16 (5%), VUR in 11 (3.4%), and glomerulonephritis (GN) in 11 
(3.4%). The incidence of VUR was significantly higher in female patients. Hypertension, DM, 
PKD, amyloidosis, and GN were not found to predict VUR. The rate of abnormal VCUG 
findings was similar in cases with secondary and idiopathic ESRD.

Conclusion: The findings demonstrate that only sex was a predictor of VUR in pretrans-
plant cases. The presence of VUR was not related to any cause of ESRD; therefore, VCUG 
is not needed in all cases as a part of pretransplant evaluation.
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INTRODUCTION

Vesicoureteral reflux (VUR) is a congenital or acquired ab-
normality of the urinary tract. It is diagnosed in 30%–40% 
of children presenting with urinary tract infections (UTIs), 
predominantly girls.[1]

VUR is classified by radiological evaluation on voiding cys-
tourethrography (VCUG) into five grades as defined by 
the International Reflux Study in Children.[2] Renal injury is 
the combination of VUR and repeated UTI, which is also 
called acquired reflux nephropathy (RN). RN is diagnosed 
using technetium 99 m dimercaptosuccinic acid renal scan-
ning as defects in the renal outline.[3] The presence of VUR 
increases the risk of upper UTI, and in case of bilaterally, 
it can cause renal injury, leading to scarring of the kidney 

termed RN. RN may present as hypertension or chronic 
kidney disease (CKD). Some patients have proteinuria as 
a result of secondary focal segmental glomerulosclerosis 
(FSGS). Renal scarring is responsible for 5%–10% of end-
stage renal disease (ESRD) in adult patients.[4,5] The loss of 
nephron is associated with hyperfiltration and hyperten-
sion that result in proteinuria and progressive loss of renal 
function that leads to the development of FSGS. The clin-
ical manifestations of RN are varied and may include com-
plicated UTI, hypertension,[6] proteinuria,[7] an increased 
risk of renal calculi, and various manifestations of CKD.[8]

VUR is most commonly found after repeated UTI. The 
prevalence of VUR is higher in younger patients and de-
creases with age; 5% of sexually active women with UTI 
have VUR.
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Screening for genitourinary disorders before renal trans-
plantation is indicated in those with a history or renal 
ultrasonography suggestive of urinary obstruction, espe-
cially in whom urological problems are a major cause of 
ESRD. Traditional management includes prompt treatment 
of UTI or surgical correction of the VUR in those who are 
unfit for medical management.

VCUG is widely performed to detect VUR in the pretrans-
plant evaluation of patients with a history of urological 
disorders. We aimed to evaluate the relationship between 
primary etiology of ESRD and prevalence of VUR, thereby 
finding the necessity of VCUG in pretransplant patients.

MATERIAL AND METHODS

We retrospectively examined the files of renal transplant 
candidates applying to our transplantation clinic between 
January 2008 and January 2014. All patients who under-
went VCUG as a part of pretransplant evaluation were 
included in the study. Demographic data and known eti-
ologies of ESRD were recorded. None of the subjects had 
a history of surgery for VUR. We examined the VCUGs of 
319 patients who underwent assessment for renal trans-
plantation in our center. VCUG had been performed after 
the bladder was emptied. A 150 cc of contrast media was 
infused through a urethral catheter under fluoroscopy un-
til the bladder became full. During the procedure, any vesi-
coureteral reflux was noted. We tried to find an abnormal 
VCUG finding including any grade of VUR (1 through 4).

Statistical analyses were performed using SPSS for Win-
dows, version 17.0.

Continuous data are expressed as means; discrete data 
are presented as counts and percentages (%). Chi-square 
tests were used for comparison of categorical data. Logis-
tic regression analysis was used to determine the effect of 
different etiological factors on VUR. A p-value <0.05 was 
considered statistically significant.

RESULTS

The study population consisted of a total of 319 renal 
transplant recipient candidates, with 173 (54.2%) male 
and 146 (45.8%) female cases. The mean age of the whole 
group was 51 (16–70) years.

The etiology of ESRD could be detected in only 197 
(61.8%) cases; 122 cases had ESRD of unknown etiol-
ogy. The etiological pathologies included hypertension, 
diabetes mellitus (DM), polycystic kidney disease (PKD), 
amyloidosis, VUR, and glomerulonephritis (GN). Hyper-
tension was accompanied by DM in 25 cases, amyloidosis 
in 3 cases, GN in 1 case, PKD in 3 cases, and VUR in 1 
case. Table 1 shows the frequencies of these pathologies.

VCUG revealed VUR in 53 (16.6%) cases. VUR was left-
sided in 22 (41.5%), right-sided in 19 (35.8%), and bilateral 
in 12 (22.6%). When classified according to severity, 10 
(18.9%) cases had grade 1, 21 (39.6%) cases had grade 2, 20 
(37.7%) cases had grade 3, and 2 (3.8%) cases had grade 4 
VUR. Of 146 women, 32 had VUR, whereas of 173 men, 21 
had abnormal VCUG results. The incidence of VUR was sig-
nificantly higher in female cases (p=0.019; odds ratio=0.49).

Table 2 shows the frequency of various comorbidities ac-
companying VUR. Hypertension, DM, PKD, amyloidosis, 
and GN could not be found to predict VUR. The rate of 
abnormal VCUG findings was similar in cases with ESRD 
of unknown and known etiologies.

When VCUG was consistent with findings of grade 2, 3, 
and 4 VURs, these patients underwent surgical repair of 
the condition.

DISCUSSION

In the current study, we classified pretransplant ESRD based 

Table 1. Frequencies of end-stage renal disease*

Etiology of end-stage renal disease  n %

Hypertension 125 39.2

Diabetes mellitus  46 14.4

Polycystic kidney disease  21 6.6

Amyloidosis 16 5

Vesicoureteral reflux  11 3.4

Glomerulonephritis 11 3.4

Unknown 122 38.2

*25 cases had hypertension+diabetes mellitus, 3 cases had hyperten-
sion+amyloidosis, 3 cases had hypertension+polycystic kidney disease, 
1 case had hypertension+glomerulonephritis, and 1 case had hyperten-
sion+vesicoureteral reflux.

Table 2. Frequency of vesicoureteral reflux in each group*

Etiology of ESRD n VUR (+) (n) P value

Hypertension 125 17 0.24

Diabetes mellitus 46 6 0.48

Polycystic kidney disease  21 1 0.13

Amyloidosis 16 0 0.06

Glomerulonephritis 11 3 0.33

Unknown 122 20 0.93

*25 cases had hypertension+diabetes mellitus, 3 cases had hyperten-
sion+amyloidosis, 3 cases had hypertension+polycystic kidney disease, 1 case 
had hypertension+glomerulonephritis, and 1 case had hypertension+vesi-
coureteral reflux. ESRD: End-stage renal disease; VUR: Vesicoureteral reflux.
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on etiologies and evaluated VUR prevalence detected by 
VCUG. The frequency of VUR was not significantly differ-
ent in groups with known and unknown etiologies. This re-
sult is critically important to denote that VCUG is required 
only for cases with urological abnormalities, but not for the 
whole group. Detection of VUR as a part of pretransplant 
evaluation is essential for predicting the outcome and prog-
nosis during the post-transplant period.

The role of pretransplant VCUG in adults has been ques-
tioned owing to the low prevalence of abnormal findings. 
Our study reveals that 53 out of 319 cases with ESRD 
had VUR; in 11 cases, VUR was the etiology for ESRD. 
Song et al.[9] found VUR in 110 out of 622 (17.5%) cases 
with ESRD, whereas Agarwal et al.[10] demonstrated that 
21 out of 150 (14%) cases showed VUR on pretransplant 
work-up. According to Shandera et al.,[11] 51 out of 333 
cases had VUR, and 19 had urological abnormalities as the 
cause of ESRD. Several studies indicate the necessity of 
VCUG in cases with known urological abnormalities.[11,12] 
We point out the fact that VUR can be detected with sim-
ilar prevalence in ESRD due to various known causes. In 
this regard, it may be thought that VCUG should be indi-
cated for only a selected group of patients in pretransplant 
work-up. Simsir et al.[13] reported that lower urinary tract 
evaluation is not recommended in patients with ESRD due 
to parenchymal disorders.

A previous study showed that VUR was more frequent 
in males.[14] This finding is contrary to our results, as the 
female group had higher incidence of VUR than male cases.

There was no statistically significant difference in VUR fre-
quency due to known or unknown etiologies of ESRD, as 
well as in different groups with various etiologies. There-
fore, VCUG should be restricted to a special group of pa-
tients. Treatment of VUR contributes to better prognosis 
in renal transplant patients, and detection carries major 
importance.

Our findings demonstrate that only sex was found as a 
predictor of VUR in pretransplant cases. In conclusion, the 
presence of VUR could not be related to any cause of 
ESRD; therefore, VCUG is not needed for all cases as a 
part of pretransplant evaluation.
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Amaç: Voiding sistoüretrografi (VSUG) ürolojik hastalık öyküsü olan olguların transplantasyon öncesi vezikoüretral reflü (VUR) açısından 
değerlendirilmesinde sıklıkla kullanılır.

Gereç ve Yöntem: Son dönem böbrek hastalığının (SDBH) etiyolojisi ile VUR prevalansı ilişkisini ve VSUG gerekliliğini değerlendirmeyi 
amaçladık. Transplantasyon öncesi VSUG uygulanan 319 hasta geriye dönük olarak değerlendirildi.

Bulgular: Voiding sistoüretrografi ile 53 (%16.6) olguda VUR saptandı; 21 (%41.2) sol taraflı, 18 (%35.3) sağ taraflı, 12 (%3.8)iki taraflı; 10 
(%19.6) grade 1, 19 (%37.3) grade 2, 20 (%39.2) grade 3 ve 2 (%3.9) grade 4 idi. SDBH sebebi 125 (%39.2) olguda hipertansiyon, 46 (%14.4) 
olguda, polya DM, 21 (%6.6) kistik böbrek hastalığı, 16 (%5) olguda amiloidoz, 11 (%3.4) olguda VUR ve 11 (%3.4) olguda glomerulonefrit idi. 
VUR sıklığı kadınlarda anlamlı olarak daha fazla bulundu. Hipertansiyon, DM, polikistik böbrek hastalığı, amiloidoz ve glomerulonefrit VUR 
belirteci olarak bulunmadı. Anormal VSUG bulgusu sıklığı sekonder ve idyopatik SDBH olgularında benzer bulundu.

Sonuç: Çalışmamız, cinsiyetin VUR için anlamlı bir belirteç olduğu sonucunu ortaya koymuştur. VUR varlığı ile SDBH etiyolojisi arasında ilişki 
bulunmadı. Bu nedenle transplantasyon öncesi değerlendirmede VSUG yapılmasının gerekli olmadığı kanaatindeyiz.

Anahtar Sözcükler: Böbrek nakli; vezikoüreteral reflü; voiding sistoüreterografi.

Renal Transplantasyon Öncesi Değerlendirmede Vezikoüreteral Reflünün Belirteçleri


