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ABSTRACT

Objective: Demographical, pre-transplantation and post-transplantation features and post-treatment results of 
four pediatric cases, who had vesicoureteral reflux (VUR) in the graft kidney, were discussed.
Methods: Transplantation age, primary diagnosis, VUR to pretransplantation in native kidneys, history of bladder 
dysfunction, bladder capacity, results of urodynamic studies, donor and its features, induction treatments and 
ongoing immunosuppressive treatments, acute rejection episodes, CMV and BK infections, VUR grade in the renal 
graft, DMSA results, treatment type and its outcomes, and the renal graft functions of four patients who underwent 
kidney transplantation at Tepecik Training and Research Hospital between 2008 and 2016 and for whom VUR was 
determined via voiding cystourethrography (VCUG) due to recurrent urinary tract infections, were evaluated. 
Results: All of four cases were female. Their mean transplantation age was 8.7 years (5-16). High grade (Grade 4) 
VUR was determined in the graft kidney in all but one. DMSA included multiple scar foci apart from one case having 
low grade VUR. Cases were primarily treated endoscopically and then by open surgery. Spontaneous recovery 
occurred in one case. Graft dysfunction was not observed in any of the cases.
Conclusion: VUR is an important risk factor in recurrent urinary tract infections after post-transplantation. A special 
assessment should be done for the patient in the presence of VUR and conservative and surgical treatments should 
be executed together. It should be remembered that VUR can be spontaneously regressed by the bladder capacity 
increasing treatments and prophylaxis.
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ÖZ

Amaç: Greft böbreğinde vezikoüreteral reflü (VUR) olan dört pediatrik olgunun demografik, transplantasyon öncesi 
ve transplantasyon özellikleri ve tedavi sonrası sonuçları tartışıldı.
Yöntem: 2008-2016 yılları arasında Tepecik Eğitim ve Araştırma Hastanesi’nde böbrek nakli yapılan ve rekürren 
idrar yolu enfeksiyonu nedeniyle voiding sistouretrografiyi (VCUG) ile graft böbrekte VUR tespit edilen dört 
hastanın transplantasyon yaşı, primer tanısı, nativ böbreklerde pre transplantasyon VUR, mesane disfonksiyonu 
öyküsü, mesane kapasitesi, ürodinamik çalışmaların sonuçları, donör ve özellikleri, indüksiyon tedavileri ve devam 
eden immünosüpresif tedaviler, akut rejeksiyon epizotları, CMV ve BK enfeksiyonları, VUR derecesi, DMSA sonuçları, 
tedavi şekli ve sonuçları ve böbrek greft fonksiyonları değerlendirildi.
Bulgular: Dört vakanın tümü kızdı. Ortalama nakil yaşı 8.7 (5-16) yıl idi. Greft böbreklerinden bir tanesi dışında 
hepsinde (4. derece) VUR tespit edildi. DMSA, düşük dereceli VUR olan bir olgu dışında çoklu skar odakları 
içeriyordu. Olgular öncelikle endoskopik olarak ve daha sonra açık cerrahi ile tedavi edildi. Bir vakada kendiliğinden 
iyileşme meydana geldi. Hiçbir olguda greft fonksiyon bozukluğu gözlenmedi.
Sonuç: VUR, nakil sonrası tekrarlayan idrar yolu enfeksiyonlarında önemli bir risk faktörüdür. VUR varlığında hasta 
için özel bir değerlendirme yapılmalıdır. Konservatif ve cerrahi tedaviler birlikte uygulanmalıdır. VUR’un mesane 
kapasitesi arttırıcı tedaviler ve profilaksi ile kendiliğinden gerileyebileceği unutulmamalıdır.
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INTRODUCTION

Urologic complications after renal transplantation 
are the most frequently observed technical side 
effects and they may have affect the long term 
allograft survival and allograft loss. In transplanted 
kidney, vesicoureteral reflux (VUR) is seen frequently 
among these complications (1). In the patients whom 
uretero-vesical anastomosis was applied, VUR ratio 
diagnosis by voiding cystourethrography (VCUG) 
varies between 10% and 80% (2). Besides that in 
numerous cases, VUR is asymptomatic and it does 
not require any surgical intervention also does not 
affect the graft functions or survival in long term. 
Contrary, approximately 3% of the cases are 
symptomatic and graft survival can be significantly 
decreased by recurrent urinary tract infections (3,4). 
Especially if the urinary tract infections symptoms 
are together with VUR, graft damage and even graft 
loss should be considered important therefore 
treatment should be done as quick as possible (5,6). In 
this study it is discussed , the results of the follow-up 
of four pediatric cases, who had recurrent urinary 
tract infections after renal transplantation and 
transplanted kidney reflux via VCUG. 

MATERIAL and METHODS

This is a retrospective study assessing the medical 
records of renal transplant pediatric patients who 
had a vesicoureteral reflux (VUR) in renal graft at 
Tepecik Training and Research Hospital between 
January 2008 and 31 December 2016. At our center, 
a total of 72 pediatric renal transplantations were 
performed within this process. All the transplantations 
were performed to iliac fossa via extraperitoneal 
approach. All patients received preoperative cefazolin 
prophylaxis at the doses suitable for their weights. 
For urinary continuity, the method preferred by the 
surgeon for all the patients was extravesical 
ureteroneocystostomy (Lich Gregoir) method. Double 
J-stent was inserted to all the patients, which stayed 
for 4-6 weeks. Intravesical foley catheter was inserted 
for 4-7 days in average. As prophylaxis, the patients 
received trimethoprim-sulfamethoxazole (80/400 

mg) for 6 months and prophylaxis was not 
discontinued until a current urological abnormality 
was revealed in the patients having recurrent urinary 
tract infections. Those patients were followed up 
weekly in the first month after the transplantation, 
biweekly until the post-transplantation third month, 
every three weeks until sixth month, and then 
monthly within one-year period. Urine culture 
assessment was made for all the patients during 
every examination. Voiding cystourethrography 
(VCUG) was requested from the patients who had ≥3 
urinary tract infection. 

After this follow-up; files of the four patients having 
VUR in renal graft were assessed retrospectively. 
Follow-up of all the four cases continued at our post-
transplantation center. Before renal transplantation 
the following variables were taken into consideration: 
transplantation age, gender, etiology of end-stage 
renal disease (primary diagnosis) VUR in native 
kidneys, urinary tract infections (UTI) of pre-
transplantation period, voiding dysfunction histories, 
bladder capacities, urodynamic study results, VUR 
treatment in native kidneys, renal replacement 
therapies and its duration, donor type and their 
ages, cold ischemia time, mismatch numbers, 
induction therapy with monoclonal (basiliximab) and 
polyclonal antibodies (antithymocyte globulin ATG), 
type of immunosuppression, episodes of acute 
rejection types and their times, CMV and BK virus 
infections, VUR grade in renal grafts, post-
transplantation DMSA results, treatments used for 
graft VUR, and follow-up duration. In order to assess 
renal allograft function, we used first month 
creatinine, estimated glomerular filtration (eGFR as 
Schwartz) levels, last creatinine and eGFR and 
proteinuria. Also, the number of infections after 
post-transplantation, and type of infection (upper 
UTI, lower UTI, asymptomatic bacteriuria, urosepsis) 
of the patients were assessed. Upper UTI was 
characterized by the presence of significant 
bacteriuria, fever > 38°C, and/or graft pain and/or 
acute graft function impairment (7). Lower UTI was 
characterized by the presence of bacteriuria and 
clinical manifestations of dysuria, frequency or 
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urinary urgency and fever < 38°C (8). Asymptomatic 
bacteriuria was defined as isolation of bacterial 
strain in quantitative counts of ≥ 105 colony forming 
units (CFU) in clean-catch voided urine specimens in 
the absence of any symptoms of lower or upper UTI 
(including leukocyturia) or < 105 CFU in patients 
treated with antibiotics or ≥ 102 CFU in a single 
catheterized urine specimen (9). The diagnosis of 
urosepsis was established when simultaneous 
positive blood and urine cultures were obtained with 
the isolation of the same bacterial strain. 

RESULTS

All the cases were female. Their mean transplantation 
age was 8.75 year (5-16). Case 1 had infantile nephrotic 
syndrome, case 2 had nephronophthisis, case 3 had 
VUR and dysplastic kidney, and case 4 had end-stage 
renal failure due to Ig A nephropathy. Case 3 had 
bilateral grade 3 VUR in native kidneys and 
ureteroneocystostomy (UNC) was applied to the 
patient in the pre-transplantation period. In Case 4, 
grade 2 VUR was determined in the asymptomatic 
right native kidney during the transplantation 
preparations and while the double J catheter was 
removed after the transplantation, endoscopic 
surgery was applied to the native kidney during 
cystoscopy. Other two cases had no VUR to the 
native kidney. When pre-transplantation was 
assessed in terms of UTIs, the history was positive in 
Case 3. In terms of bladder dysfunction, Case 1 and 
3 had symptoms and Case 1 was receiving oxybutynin 
treatment. When the expected bladder capacities 
were calculated according to (age +1) x30 ml (10), 
the measured bladder capacity was low in Case 1 
and Case 3. Thus, urodynamic examination was 
performed in the pre-transplantation period for 
these two cases. While normal compliance bladder 
with high pressure was determined in Case 1, the 
reduced compliance bladder with high pressure was 
determined in Case 3. As renal replacement 
treatment, peritoneal dialysis (PD) treatment was 
applied to the first 3 cases. Case 4 underwent 
preemptive transplantation. Duration of PD applied 
to these patients was minimum 3 months and 

maximum 76 months. While Case 1 underwent 
transplantation from cadaveric donor with 5 
mismatches, Case 3 underwent transplantation from 
cadaveric donor 3 mismatches. Case 2 and Case 4 
were transplanted from a live donor (mother-father). 
Cold ischemia period was 56.25 minutes in average. 
As the induction therapy, one case (Case 1) received 
ATG and steroid, others received basiliximab and 
steroid. Immunosuppressive treatment regimen was 
triple (steroid, tacrolimus and mycophenolate 
sodium/ mycophenolic acid) in all the patients. Case 
4 had cellular type acute rejection in the 4th post-
transplantation month. When assessed in terms of 
CMV /BK infection, while Case 1 had both infections 
and Case 3 had only CMV infection. All the cases had 
UTI that started in the first 6th months of post-
transplantation. These infections were recurrent 
pyelonephritis, cystitis, and asymptomatic bacteriuria. 
VCUG taken for infections showed reflux as advanced 
stage (grade 4) in the first 3 cases and as grade 2 in 
case 4. As the treatment, prophylaxis was applied to 
the cases and oxybutynin, endoscopic surgery and 
extravesical UNC (Lich Gregoir) were applied to the 
cases with bladder dysfunction. Only in Case 2, reflux 
showed a spontaneous recovery without any surgical 
treatment. Case 3 was followed up again due to the 
continuation of reflux after UNC and second UNC 
was planned if DMSA progression occurred. Figure 1 
shows the VCUG images of the patients. In DMSA 
taken between the infections, scar was determined 
in lower and upper pole in Case 1 and 3 and scar was 
determined in the lower pole in case 2. DMSA of 
Case 4 was normal. At the end of a mean 37.2-month 
follow-up; creatinine values of all the patients were 
at the basal creatinine value. Table 1 shows the 
demographic, pre-transplantation and post-
transplantation features of the patients.

DISCUSSION

In this paper it is reported, four renal transplantation 
pediatric cases, who had different diagnoses and 
determined reflux in the renal graft. Urological 
complications occurring after renal transplantation is 
an important problem causing increased morbidity 
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and hospitalization. Frequency varies between 2.9% 
and 21% in different centers and one of the most 
frequent complication is related to ureter (11). VUR, 
encountered as a complication, is an important 
reason of UTIs in the post-transplant period. In early 
and long term, its negative effect on graft survival 
and renal functions is known (1). Real incidence of 
VUR after renal transplantation is not known. VUR 
ratio shown by applying VCUG due to recurrent UTIs 

is 2% (12,13). This shows that VUR can remain as 
asymptomatic in most of the cases. However, all of 
our cases were the patients to whom VCUG was 
applied due to recurrent UTI. Double-J catheter was 
routinely applied to all the patients for 4-6 weeks 
however catheter-related UTI was not observed in 
any of the cases. Respecting the VUR variation 
grades, grade 4 was in 3 of our cases. Jung Go et al., 
reported in their study VUR ratio as 63% and 25% as 

Table 1: Demographic, pretransplantation and posttransplantation features of patients 
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grade 3 and higher (14). Implantation was applied to 
our patients via the extravesical Lich-Gregoir method. 
Regarding the VUR formation, Borrera et al., stated 
that VUR would not develop anti-reflux mechanism 
in case a long submucosal tunnel is established via 
Lich Gregoir method. Although this method is not 
exactly applied in our center, the distance is about 3 
cm and it is considered to provide a sufficient length 

(15). In the development of VUR, the structure of the 
bladder is also important other than the surgical 
technique. It is not easy and even difficult to establish 
a long submucosal tunnel in the patients having 
small-capacity atrophic thin detrusor muscle 
structure. In the study conducted by Takamitsu 
Inoue et al., investigating the effect of pre-transplant 
bladder capacity and dialysis duration on post-
transplantation VUR, they found that long-term 
dialysis caused anuria and the bladder capacity 
would decrease. They stated that VUR prevalence 
was higher in those undergoing dialysis for up to 60 
months having a bladder pre-transplant capacity 
below of 130 mL. Of course, this study was done in 
adult patients and the types of renal replacement 

treatment of those patients were not specified (16). 3 
of our patients having a low bladder capacity were in 
the PD program. However, it was known that two of 
the cases (case 1, 3) had urination dysfunction 
before the transplantation and they were receiving 
oxybutynin treatment due to their low bladder 
capacities. One case (case 3) was receiving the PD 
treatment for 76 months. Thus, a small pre-transplant 
bladder capacity depending on a long dialysis period 
was not a suitable reason for our patient group. 

Although open surgical reimplantation is the 
reference treatment for symptomatic VUR with a 
success ratio of 83-100%, this procedure is difficult 
and has significant morbidities (17,18). Endoscopic 
treatment is the minimal invasive procedure and it 
has 10% morbidity and 60-86% success ratio. In our 
center, primarily endoscopic treatment is preferred 
for the post-transplant VUR treatment. If endoscopic 
treatment is unsuccessful, UNC is applied via open 
surgery (via Lich Gregoir technique). Endoscopic 
treatment was applied twice in Case 1 and Case 3 
and then, UNC was applied when no success was 

Figure 1. 
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obtained. DX_HA (Deflux) was used as the bulking 
agent in the endoscopic treatments and 3 months 
after every treatment, a control VCUG was done. 
DX_HA is the most frequently used bulking agent 
and its superiority in the literature against others is 
known (2). However, in some studies, it is reported 
that VUR grade is more important in terms of clinical 
success (19,20). Success ratio is especially higher at low 
grades (grade I and II). All of our patients to whom 
endoscopic treatment was applied, had high-grade 
reflux and success could not be provided by this 
treatment. Then, treatment success could not be 
achieved in one of our cases as open surgery was 
applied (Case 3). Upon following the patient and 
observing a progression in DMSA, open surgery was 
planned one more time. Case 2 showed spontaneous 
recovery without requiring any surgical interventions. 
Only oxybutynin, prophylaxis and urination 
recommendations were given. It was thought that 
this situation could be related to the increasing post-
transplantation bladder capacity of the patient. 

VUR is a risk factor defined for post-transplantation 
recurrent and symptomatic UTI. It may cause acute 
pyelonephritis and reflux nephropathy as in the 
primary reflux disease (21). In long-term, the effect of 
urinary tract infections on the graft functions is not 
known exactly. Pelle et al., argued that acute graft 
pyelonephritis (AGPN) was an independent risk 
factor for the decrease in the renal functions. There 
are some studies not indicating this relationship (22). 
It is argued that not only asymptomatic bacteriuria, 
but also AGPN do not affect the renal functions in 
long term (23). Also UTI has an indirect effect on 
bacteremia, acute rejection or CMV infection (24,25). 
Only one of our patients with VUR had AGPN (case 
4), others had both AGPN and cystitis and 
asymptomatic bacteriuria attacks. The patients with 
AGPN were hospitalized and treated by wide-
spectrum antibiotics and cystitis and asymptomatic 
bacteriuria attacks were treated by oral antibiotics. 

Risk factors such as female gender of all patients, 
acute rejection episodes and increasing 
immunosuppression, use of ATG in one case and 

CMV infection in two cases make us think that some 
infections in these patients may not be related to 
VUR alone. Acute rejection in one patient, ATG use in 
one patient and CMV infection during the follow-up 
in two patients were observed as cause.

In the DMSA images of the patients taken after 
infection, multiple scars were determined in all the 
cases except for one (case 4). There was a previous 
opinion in pediatric VUR studies that infections 
would not develop scar in native kidney after the age 
of 5. Thus, it was thought that scars would not 
develop in adult kidneys (26). However, the review of 
Abbot KC et al. published in 2004 about the possibility 
of serious effects of late-term (≥ 3 months) infections 
has changed this view. When Dupond et al., assessed 
32 patients having late-period post-transplantation 
symptomatic and asymptomatic UTI for 3 or more 
times in a year, they showed that 75% of them (24 
patients) have scars shown by DMSA SPECT, 15% (47) 

had VUR shown by VCUG, and 13 of these 15 patients 
(87%) had accompanying scars. No relationship was 
found between the scar density and count and the 
VUR grade and in this series, graft survival was not 
affected (26). When the patients were assessed in the 
1st post-transplant month and their clinical visits in 
terms of serum creatinine values, eGFR and 
proteinuria, no graft function loss was observed. 

Consequently, we want to highlight the following 
matters with these relatively small number (four) 
patients: UTI are common infections in post-
transplantation period and they should be treated 
aggressively. Frequently recurrent infections may be 
related to the acute rejection episode of the patient, 
use of increased immunosuppressive treatment and 
the CMV infection. However, it should be remembered 
that VUR is an important risk factor and it should be 
examined by VCUG. Special assessment should be 
performed for the patient in the presence of VUR 
and it should be remembered that VUR may regress 
by urination recommendations, treatments increasing 
the bladder capacity and prophylaxis. Surgical 
treatment options should always be kept in mind 
and timing should be correctly decided. The effect of 
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UTI and VUR, which are recurrent in long term, on 
the graft functions is still arguable. 
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