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Introduction
Renal transplant patients are at a higher risk for urinary tract infections and vesicoureteral 

reflux is a well-known risk factor, especially for recurrent urinary tract infections [1]. Vesicoureteral 
reflux occurs in 2-86% of renal transplant patients [2-6]. The exact incidence of vesicoureteral reflux 
is difficult to determine as most patients are not routinely subjected to a voiding cystourethrogram 
(VCUG).  In fact, a VCUG is usually ordered when a patient has recurrent urinary tract infections 
(UTI) [6,7]. Vesicoureteral reflux is graded based on International Reflux Study Committee Scale 
[8]. Many believe that low grade reflux has no effect on the long term outcome of renal allograft; 
however, those patients with high grade reflux especially with recurrent symptomatic UTI come 
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Abstract
Introduction: Renal transplant patients are at a higher risk for urinary tract infections and 
vesicoureteral reflux is a well-known risk factor for recurrent urinary tract infections. The exact 
incidence of vesicoureteral reflux is difficult to determine in renal transplant patients because 
routine VCUG (voiding cystourethrogram) is not performed. Majority of patients with VUR 
(Vesicoureteral reflux) are asymptomatic, however those patients with recurrent symptomatic 
UTI tend to have higher grade of VUR. We have experienced a 3% symptomatic reflux rate in 
our transplant patients and have performed reconstructive surgery on a majority of them. Because 
there is a paucity of published data regarding success rate of such reconstructive surgery, we have 
reviewed our data.

This study represents the largest dataset looking into outcomes following corrective surgery for 
VUR in renal transplant patients with recurrent symptomatic UTI.

Patient and Methods: Demographic and Clinical data on all the renal transplant patients with 
recurrent symptomatic UTI who had undergone corrective surgery for VUR was abstracted (July 
1993 to December 2014). The benefit of the surgical correction of VUR was assessed by follow-up 
urine culture and sensitivity. Standard statistical methods were used for data analysis.

Results: A total of 123 patients who had under gone corrective surgery for VUR associated 
symptomatic UTI formed the study group. The mean age of the patients was 44.6±14.4 years with 
Male: Female ratio of 1: 2.5.  Majority of the patients (71.5%) underwent a uretero-ureterostomy 
using the ipsilateral native ureter with an end to end anastomosis, 15.4% of patients underwent a 
uretero-ureterostomy using the ipsilateral native ureter with an  end to side anastomosis, 8.9% of 
patients underwent a uretero-neocystostomy using the Politano-Leadbetter technique due to an 
absence of a suitable ipsilateral native ureter, 3.3% of patients underwent a uretero-neocystostomy 
using the Lich-Gregoir technique and 0.8% of patients underwent a uretero-pyelostomy using the 
ipsilateral native ureter.  Overall cure from symptomatic UTI was observed in 95.1% of patients. 
There were no procedure related complications, however there was graft loss noted in 4.9% (N=6) 
of patients due to allograft rejection. There was one mortality due to an unrelated cause.

Conclusion: Corrective surgery for VUR associated with recurrent symptomatic UTI in renal 
transplant patients is a highly effective option. The surgeon should investigate the availability of the 
ipsilateral ureter as it is critical for success of the operation.
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under scrutiny [7]. It is an ongoing debate as to whether reflux in 
these patients is clinically significant. Some surgeons feel that the 
anti-reflux reimplantation techniques are unnecessary and may lead 
to increased risk of ureteral obstruction [9,10].

We have previously published our experience with urologic 
complications in over 2500 kidney transplants [6]. We have observed 
a 3% incidence of clinically significant vesicoureteral reflux in 
these patients. These patients have been treated in a variety of ways 
including antibiotic suppression, Deflux injection and reconstructive 
surgery.  Deflux has not been successful and most of our patients 
undergo reconstructive surgery. Our goal was to review our actual 
success rate defined as resolution of symptomatic UTI’s after a 
reconstructive operation.

Patients and Methods 
A retrospective review was performed on all patients with 

recurrent urinary tract infection (UTI) following renal transplant 
between July 1, 1993 and December 31, 2014 at the Saint Barnabas 
Health Care System. According to our institutional policy all renal 
transplant patients routinely received urine analysis at every office visit. 
Patients with positive urine culture (with colony count of >105 CFU/
ml) and fever (>38°C) or positive blood culture (with colony count of 
>105 CFU/ml) formed the symptomatic UTI group. Asymptomatic 
group was formed by patients with positive urine culture in the 
absence of fever and positive blood cultures. These patients were 
further evaluated with voiding cystourethrogram (VCUG) followed 
by cystoscopy and retrograde pyelogram. International Reflux Study 
Committee Scale was used to grade vesicoureteral reflux (VUR) [8]. 
All patients with recurrent symptomatic UTI with VUR (at least three 
episodes of in a year) were given the options of antibiotic suppression, 
Deflux injection or reconstructive surgery. For those who chose 
surgery, the vesicoureteral reflux was corrected by any of the following 
three methods including uretero-ureterostomy (UU), uretero-
neocystostomy (UNC) or ureteropyelostomy (UPL) depending on 
the availability or lack of a suitable ipsilateral native ureter. The UU 
was created end to end or end to side fashion using the ipsilateral 
native ureter. However, the UNC was created using the Politano-
Leadbetter or Lich-Gregoir fashion if there was no suitable ipsilateral 
native ureter and UPL was created using the ipsilateral native ureter 
if transplant ureter was too short to reach the bladder or the native 
ureter. Demographic and clinical data was abstracted including age, 
gender, type of renal transplant (Living donor, Deceased donor), 
type of surgical correction for VUR, post intervention follow-up data 
including urine c/s results. Persistent UTI after corrective surgery 
was defined as positive urine culture (>100,000 CFU) on at least 
three consecutive urine cultures with or without associated with fever 
(>38°C) and positive blood cultures (>105 CFU/ml).

Saint Barnabas Health Care System is one of the busy renal 
transplant centers, third largest in the US for living donor renal 
transplant. All the renal transplants are performed by two fellowship 
trained transplant surgeons and majority of ureteral reimplantations 
are performed by one transplant urologist. The transplant urologist 
kept a detailed record of all urologic complications on these 
patients as he treated them. Between July 1993 and June 1994, the 
ureteroneocystostomy (UNC) was performed using the Politano-
Leadbetter technique without routine use of a ureteral stent. Since 
July 1994, the Lich-Gregoir technique was adopted with a routine use 
of an indwelling ureteral stent.

Results
We have performed 3,452 renal transplants during the study 

period, of which 123(3.6%) patients formed the study group. The 
mean age of the study group was 44.6±14.4 years with Male to Female 
ratio of 1:2.5.  There were 56(48.5%) deceased donor renal transplant 
patents and 67(54.5%) living donor renal transplant patients. 
88(71.5%) of patients underwent ureteroureterostomy with an end to 
end anastomosis, 19(15.4%) patients underwent ureteroureterostomy 
with an end to side anastomosis, 11(8.9%) patients underwent 
ureteroneocystostomy using Politano- Leadbetter technique, 4(3.3%) 
patients underwent ureteroneocystostomy using  Lich- Gregoir 
technique and one patient (0.8%) underwent a ureteropyelostomy. 
Follow-up of these patients revealed 51(41.5%) patients had at least 
one episode of UTI after corrective surgery, of which 13(10.3%) 
patients had symptomatic UTI and 10(8.1%) of patients had 
persistent UTI (Table 1). All patients with persistent UTI were treated 
with antibiotics based on sensitivity results. The ten patients with 
persistent UTI after corrective surgery underwent re-evaluation with 
cystoscopy, retrograde pyelogram as well as VCUG, and none of the 
patients had persistent VUR. Among the 10 patients with persistent 
UTI, four (3.2%) patients achieved negative urine culture, two (1.6%) 
patients remained asymptomatic with positive urine cultures, for 
three (2.4%) patients follow-up data was not available and one patient 
died of unrelated cause. Overall graft loss was observed in 6(4.9%) 
of patients due to allograft rejection, however none of these were 
observed in patients with persistent UTI.

Discussion
Renal transplant patients are at a higher risk for urinary tract 

infections. The clinical spectrum ranges from asymptomatic 
bacteriuria to pyelonephritis. Nearly 25% of renal transplant patients 
develop UTI in the first year of renal transplant of which asymptomatic 
bacteriuria (urine c/s >105 CFU/ml) accounts for 44%, uncomplicated 

N 123

Age, Mean±SD 44.6±14.4

Gender, M: F 35: 88

Type of Renal Transplant, N (%)

    DDRT 67 (54.5)

    LDRT 56 (48.5)

Type of Intervention, N (%)

   UU EE 88 (71.5)

   UU ES 19 (15.4)

   UNC - Politano 11 (8.9)

   UNC - Lich 4 (3.3)

   Ureteropyelostomy 1 (0.8)

Post-intervention UTI, N (%)

   Yes 51 (41.5)

   No 72 (58.5)

Symptomatic UTI 13 (10.5)

Post-intervention persistent UTI 10 (8.1)

Table 1: Demographic and clinical characteristics of 123 patients with 
vesicoureteral associated recurrent UTI undergoing corrective surgery.

Abbreviations: N: Number of Patients; SD: Standard Deviation; DDRT: 
Deceased Donor Renal Transplant; LDRT: Living Donor Renal Transplant; 
UU: Uretero-Ureterostomy; EE: End to End; ES: End to Side; UNC: Uretero-
Neocystostomy; UTI: Urinary Tract Infection
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(without systemic signs) UTI for 32%, and complicated (with 
systemic signs) UTI for 24% [11-13]. Recurrent UTI is traditionally 
described as three or more symptomatic UTI in a year [11]. Urinary 
tract infection is the most common infectious complication seen in 
renal transplant recipients and is associated with acute rejection, 
impaired graft function, allograft loss and death [12-14]. Urinary 
tract infection in the renal transplant recipients is associated with 
several risk factors, including female gender, advanced age, recurrent 
UTI prior to transplant, Vesicoureteral reflux (VUR), prolonged 
urethral catheterization, ureteral stent placement, deceased donor 
renal transplant, history of polycystic kidney disease and delayed 
graft function [11,13,15]. Detailed discussion of all the risk factors 
and stepwise management of UTI in renal transplant recipients is 
beyond the scope of this report, our focus was to review and report 
outcomes of corrective surgery in VUR associated recurrent UTI.

Vesicoureteral reflux (VUR) is defined as abnormal flow of 
urine from the urinary bladder to the ureter and the kidney. The 
true incidence of vesicoureteral reflux in renal transplant patients 
is unknown, in the absence of standard protocol for diagnostic 
studies. In the literature, VUR is reported to occur in 2-86% of 
recipients [2-5]. The incidence of VUR rises in the immediate post-
transplantation period and reaches a plateau after 9 months [5]. The 
clinical consequences of VUR, both early and late, are largely debated. 
The complication rates secondary to VUR, urinary tract infection, 
pyelonephritis, and reflux nephropathy and graft failure vary in 
different reports, but no statistically significant differences were 
observed when compared to those without VUR [16]. However, some 
believe that recurrent urinary tract infections trigger immunological 
insult similar to that seen in chronic rejection [17] while others such 
as Coosemans et al. and Mastrosimone et al. [2,5] observed no impact 
of VUR on graft survival and graft function. In other studies, higher 
rates of graft failure were found in patients with VUR compared to 
patients without reflux (48 vs. 16%) [18]. Nevertheless, UTIs are 
frequent after renal transplantations and may adversely impact renal 
allograft function, even in the absence of VUR [19].

The major causes of VUR are related to the surgical technique 
and the quality of urinary bladder wall [20]. Generally, a longer 
submucosal tunnel, a tension-free anastomosis, and firm muscular 
support for the ureter are fundamental to ureteroneocystostomy to 
prevent VUR, which could make it difficult to achieve in a patient 
with a very thin bladder [21]. There is a higher incidence of VUR 
in females than males likely because females tend to have thinner 
bladder than males.  On uni-variate analysis, creatinine clearance <60 
ml/hr, short ureteric submucosal anti-reflux tunnel (<3cm), dialysis 
duration > 60 months, pre-transplant bladder capacity <130 ml and 
experience of surgeon significantly increased risk of VUR, whereas on 
multivariate analysis only creatinine clearance <60ml/hr was found to 
be significant [22].

There should be a high index of suspicion for VUR in renal 
transplant recipients with recurrent urinary tract infections, even 
though the association between VUR and UTI has been seriously 
doubted by some. (74, 77, 80) In a prospective study by Favi et al. 
[16], 41% of patients with recurrent UTI had mild to moderate 
VUR. The higher incidence of pyelonephritis associated with VUR 
demonstrated previously has been disproved in recent studies [23]. 
Although VUR has been considered to be of secondary importance to 
the success of transplantation, periodic evaluation of renal recipients 
suffering from VUR is advisable. Vesicoureteral reflux is diagnosed 

by voiding cystourethrogram, which is routinely performed in some 
renal transplant units as a part of protocol. Most programs perform 
voiding cystourethrogram only in the presence of recurrent UTI or 
pyelonephritis [24]. Radionuclide voiding cystography using 99mTc-
labelled collide offers safe alternative with less radiation exposure 
and high sensitivity and specificity compared to standard voiding 
cystourethrogram. Other alternatives for diagnosing VUR include 
ultrasound voiding cystography and duplex ultrasonography to 
study resistive index. Kmetec et al. [24,25] observed significantly low 
resistive indices during voiding in patients with VUR compared to 
patients without VUR. 

Asymptomatic patients should be observed. They should not 
be treated with antibiotics as it would cause selection of resistant 
bacteria over time. For the symptomatic patients there are three 
options: antibiotic suppression, Deflux injection and reconstructive 
surgery. For older patients who are not eager to undergo a major 
operation, antibiotic suppression can be quite successful without 
deterioration of renal function or recurrence of symptomatic UTIs.  
Unfortunately, Deflux injections have given only good short term 
results and in our experience as no patient had a long term success 
beyond one year. For younger patients or others who do not wish 
to continue daily antibiotics, reconstructive surgery is recommended. 
The type of reconstructive surgery chosen depends on the availability 
of ipsilateral native ureter and the viability and length of transplant 
ureter after it is freed for reconstruction.

Few researchers have reported outcomes of corrective surgery 
for VUR. Dincan A et al., reported on outcomes following corrective 
surgery in 60 renal transplant recipients with VUR associated 
symptomatic UTI. In their study population 50% (N=30) of patients 
underwent uretero-ureterostomy and the other 50% (N=30) of 
patients underwent repeat ureteral reimplantation. The authors noted 
resolution of recurrent symptomatic UTI in 93.4% (N=56) of patients. 
Unfortunately, 6.6% (N=4) of patient continued to have symptomatic 
UTI, but none of these patients were found to have persistent VUR 
on voiding cystourethrogram. In a similar study, Krishnan A et al. 
[28], reported outcomes of corrective surgery in 16 pediatric patients 
with VUR associated symptomatic UTI. In the same study all the 16 
patients underwent a repeat ureteral reimplantation. The authors 
noted resolution of symptomatic UTI in 75% (N=12) of patients, 
whereas 25% (N=4) of patients had persistent symptomatic UTI. Of 
the four patients with persistent recurrent UTI, one patient (25%) 
was found to have persistent VUR. The current study represents 
the largest series reporting outcomes of corrective surgery for VUR 
associated symptomatic UTI in renal transplant patients. In this study 
we noted overall resolution of symptomatic UTI in 95.1% (N=117) 
of patients. At the end of the study only 1.6% (N=2) of patients had 
asymptomatic UTI (Urine C/s >105 CFU/ml), follow up data was not 
available in 2.4% (N=3) of patients and the sole patient had died due 
to unrelated cause. There were no procedure related complications, 
however there was graft loss noted in 4.9% (N=6) of patients due to 
allograft rejection.

In conclusion, corrective surgery for VUR associated with 
recurrent symptomatic UTI in renal transplant patients is a viable 
and highly effective option.

References
1. Coulthard MG, Keir MJ. Reflux nephropathy in kidney transplants, 

demonstrated by dimercaptosuccinic acid scanning. Transplantation. 
2006; 82: 205-210.

https://www.ncbi.nlm.nih.gov/pubmed/16858283
https://www.ncbi.nlm.nih.gov/pubmed/16858283
https://www.ncbi.nlm.nih.gov/pubmed/16858283


Matthew Whang, et al., Clinics in Surgery - Transplant Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2016 | Volume 1 | Article 11604

2. Coosemans W, Rega F, Roels L, Peeters J,  Donck J,  Vanwalleghem J, et 
al. Impact of early vesico ureteral reflux on the transplanted kidney. 
Transplant Proc. 1999; 31: 362-364.

3. Fontana I, Ginevri F, Arcuri V,  Basile G,  Nocera A,  Beatini M, et al. 
Vesico-ureteral reflux in pediatric kidney transplants: clinical relevance to 
graft and patient outcome. Pediatr Transplant. 1999; 3: 206-209.

4. Latchamsetty KC, Mital D, Jensik S, Coogan CL. Use of collagen injections 
for vesicoureteral reflux in transplanted kidneys. Transplant Proc. 2003; 
35: 1378-1380.

5. Mastrosimone S, Pignata G, Maresca MC, Calconi G, Rabassini A, Butini 
R, et al. Clinical significance of vesicoureteral reflux after kidney 
transplantation. Clin Nephrol. 1993; 40: 38-45.

6. Whang M, Yballe M, Geffner S, Fletcher HS, Palekar S, Mulgaonkar 
S. Urologic complications in more than 2500 kidney transplantations 
performed at the Saint Barnabas healthcare system. Transplant Proc. 2011; 
43: 1619-1622.

7. Dinckan A, Aliosmanoglu I, Kocak H,   Gunseren F,  Mesci A,  Ertug Z, 
et al. Surgical correction of vesico-ureteric reflux for recurrent febrile 
urinary tract infections after kidney transplantation. BJU Int. 2013; 112: 
E366-E371.

8. Williams G, Fletcher JT, Alexander SI, Craig JC. Vesicoureteral reflux. J 
Am Soc Nephrol. 2008; 19: 847-862.

9. Kayler L, Kang D, Molmenti E, Howard R. Kidney transplant 
ureteroneocystostomy techniques and complications: review of the 
literature. Transplant Proc. 2010; 42: 1413-1420.

10. Tzimas GN, Hayati H, Tchervenkov JI, Metrakos PP. Ureteral implantation 
technique and urologic complications in adult kidney transplantion. 
Transplant Proc. 2003; 35: 2420-2422.

11. Ariza-Heredia EJ, Beam EN, Lesnick TG, Kremers WK, Cosio FG, 
Razonable RR. Urinary tract infections in kidney transplant recipients: 
role of gender, urologic abnormalities, and antimicrobial prophylaxis. Ann 
Transplant. 2013; 18: 195-204.

12. Ariza-Heredia EJ, Beam EN, Lesnick TG, Cosio FG, Kremers WK, 
Razonable RR. Impact of urinary tract infection on allograft function after 
kidney transplantation. Clin Transplant. 2014; 28: 683-690.

13. Lee JR, Bang H, Dadhania D,   Hartono C,  Aull MJ,  Satlin M,  et al. 
Independent risk factors for urinary tract infection and for subsequent 
bacteremia or acute cellular rejection: a single-center report of 1166 kidney 
allograft recipients. Transplantation. 2013; 96: 732-738.

14. Pelle G, Vimont S, Levy PP,  Hertig A, Ouali N, Chassin C, et al. Acute 
pyelonephritis represents a risk factor impairing long-term kidney graft 
function. Am J Transplant. 2007; 7: 899-907.

15. Chuang P, Parikh CR, Langone A. Urinary tract infections after renal 
transplantation: a retrospective review at two US transplant centers. Clin 
Transplant. 2005; 19: 230-235.

16. Favi E, Spagnoletti G, Valentini AL,  Tondolo V,  Nanni G,  Citterio 
F, et al. Long-term clinical impact of vesicoureteral reflux in kidney 
transplantation. Transplant Proc. 2009; 41: 1218-1220.

17. Muller V, Becker G, Delfs M, Albrecht KH, Philipp T, Heemann U. Do 
urinary tract infections trigger chronic kidney transplant rejection in man? 
J Urol. 1998; 159: 1826-1829.

18. Mathew TH, Kincaid-Smith P, Vikraman P. Risks of vesicoureteral reflux 
in the transplanted kidney. N Engl J Med. 1977; 297: 414-418.

19. Margreiter M, Gyori GP, Bohmig GA, Trubel S, Muhlbacher F, 
Steininger R. Value of Routine Voiding Cystourethrography After Renal 
Transplantation. Am J Transplant. 2013; 13: 130-135.

20. Nie ZL, Zhang KQ, Li QS, Jin FS, Zhu FQ, Huo WQ. Urological 
complications in 1,223 kidney transplantations. Urol Int. 2009; 83: 337-
341.

21. Abou-Elela A, Morsy A, Reyad I, Torky M, Meshref A, Barsoum R. 
Modified extravesical ureteral reimplantation technique for kidney 
transplants. Int Urol Nephrol. 2007; 39: 1005-1009.

22. Inoue T, Satoh S, Saito M, Numakura K,  Tsuruta H,  Obara T, et al. 
Correlations between pretransplant dialysis duration, bladder capacity, 
and prevalence of vesicoureteral reflux to the graft. Transplantation. 2011; 
92: 311-315.

23. Dupont PJ, Psimenou E, Lord R, Buscombe JR, Hilson AJ, Sweny P. Late 
recurrent urinary tract infections may produce renal allograft scarring 
even in the absence of symptoms or vesicoureteral reflux. Transplantation. 
2007; 84: 351-355.

24. Kmetec A, Bren AF, Kandus A, Fettich J, Buturovic-Ponikvar J. Contrast-
enhanced ultrasound voiding cystography as a screening examination for 
vesicoureteral reflux in the follow-up of renal transplant recipients: a new 
approach. Nephrol Dial Transplant. 2001; 16: 120-123.

25. Kmetec A, Buturovic-Ponikvar J, Kandus A, Bren AF. The value of renal 
resistive index for the detection of vesicoureteral reflux in renal transplant 
recipients. Transplant Proc. 2001; 33: 3385-3387.

26. Romero NP, Romo MI, Vegas AG,  Izquierdo JB, Varela JC, Arteche AH, 
et al. Deflux injections for vesicoureteral reflux in transplanted kidneys. 
Transplant Proc. 2010; 42: 2892-2895.

27. Kmetec A, Kaplan-Pavlovcic S, Kandus A, Bren AF. Surgical management 
of high-grade vesicoureteral reflux in renal transplant recipients. 
Transplant Proc. 2001; 33: 3383-3384.

28. Krishnan A, Swana H, Mathias R, Baskin LS. Redo ureteroneocystostomy 
using an extravesical approach in pediatric renal transplant patients with 
reflux: a retrospective analysis and description of technique. J Urol. 2006; 
176: 1582-1587.

https://www.ncbi.nlm.nih.gov/pubmed/10083143
https://www.ncbi.nlm.nih.gov/pubmed/10083143
https://www.ncbi.nlm.nih.gov/pubmed/10083143
https://www.ncbi.nlm.nih.gov/pubmed/10487280
https://www.ncbi.nlm.nih.gov/pubmed/10487280
https://www.ncbi.nlm.nih.gov/pubmed/10487280
https://www.ncbi.nlm.nih.gov/pubmed/8358874
https://www.ncbi.nlm.nih.gov/pubmed/8358874
https://www.ncbi.nlm.nih.gov/pubmed/8358874
https://www.ncbi.nlm.nih.gov/pubmed/21693244
https://www.ncbi.nlm.nih.gov/pubmed/21693244
https://www.ncbi.nlm.nih.gov/pubmed/21693244
https://www.ncbi.nlm.nih.gov/pubmed/21693244
https://www.ncbi.nlm.nih.gov/pubmed/23444978
https://www.ncbi.nlm.nih.gov/pubmed/23444978
https://www.ncbi.nlm.nih.gov/pubmed/23444978
https://www.ncbi.nlm.nih.gov/pubmed/23444978
https://www.ncbi.nlm.nih.gov/pubmed/?term=18322164
https://www.ncbi.nlm.nih.gov/pubmed/?term=18322164
https://www.ncbi.nlm.nih.gov/pubmed/20620446
https://www.ncbi.nlm.nih.gov/pubmed/20620446
https://www.ncbi.nlm.nih.gov/pubmed/20620446
https://www.ncbi.nlm.nih.gov/pubmed/14611976
https://www.ncbi.nlm.nih.gov/pubmed/14611976
https://www.ncbi.nlm.nih.gov/pubmed/14611976
https://www.ncbi.nlm.nih.gov/pubmed/23792521
https://www.ncbi.nlm.nih.gov/pubmed/23792521
https://www.ncbi.nlm.nih.gov/pubmed/23792521
https://www.ncbi.nlm.nih.gov/pubmed/23792521
https://www.ncbi.nlm.nih.gov/pubmed/24654771
https://www.ncbi.nlm.nih.gov/pubmed/24654771
https://www.ncbi.nlm.nih.gov/pubmed/24654771
https://www.ncbi.nlm.nih.gov/pubmed/23917724
https://www.ncbi.nlm.nih.gov/pubmed/23917724
https://www.ncbi.nlm.nih.gov/pubmed/23917724
https://www.ncbi.nlm.nih.gov/pubmed/23917724
https://www.ncbi.nlm.nih.gov/pubmed/17286620
https://www.ncbi.nlm.nih.gov/pubmed/17286620
https://www.ncbi.nlm.nih.gov/pubmed/17286620
https://www.ncbi.nlm.nih.gov/pubmed/15740560
https://www.ncbi.nlm.nih.gov/pubmed/15740560
https://www.ncbi.nlm.nih.gov/pubmed/15740560
https://www.ncbi.nlm.nih.gov/pubmed/19460522
https://www.ncbi.nlm.nih.gov/pubmed/19460522
https://www.ncbi.nlm.nih.gov/pubmed/19460522
https://www.ncbi.nlm.nih.gov/pubmed/9598468
https://www.ncbi.nlm.nih.gov/pubmed/9598468
https://www.ncbi.nlm.nih.gov/pubmed/9598468
https://www.ncbi.nlm.nih.gov/pubmed/?term=329132
https://www.ncbi.nlm.nih.gov/pubmed/?term=329132
https://www.ncbi.nlm.nih.gov/pubmed/23016801
https://www.ncbi.nlm.nih.gov/pubmed/23016801
https://www.ncbi.nlm.nih.gov/pubmed/23016801
https://www.ncbi.nlm.nih.gov/pubmed/19829037
https://www.ncbi.nlm.nih.gov/pubmed/19829037
https://www.ncbi.nlm.nih.gov/pubmed/19829037
https://www.ncbi.nlm.nih.gov/pubmed/17562215
https://www.ncbi.nlm.nih.gov/pubmed/17562215
https://www.ncbi.nlm.nih.gov/pubmed/17562215
https://www.ncbi.nlm.nih.gov/pubmed/21659949
https://www.ncbi.nlm.nih.gov/pubmed/21659949
https://www.ncbi.nlm.nih.gov/pubmed/21659949
https://www.ncbi.nlm.nih.gov/pubmed/21659949
https://www.ncbi.nlm.nih.gov/pubmed/17700160
https://www.ncbi.nlm.nih.gov/pubmed/17700160
https://www.ncbi.nlm.nih.gov/pubmed/17700160
https://www.ncbi.nlm.nih.gov/pubmed/17700160
https://www.ncbi.nlm.nih.gov/pubmed/11209004
https://www.ncbi.nlm.nih.gov/pubmed/11209004
https://www.ncbi.nlm.nih.gov/pubmed/11209004
https://www.ncbi.nlm.nih.gov/pubmed/11209004
https://www.ncbi.nlm.nih.gov/pubmed/11750448
https://www.ncbi.nlm.nih.gov/pubmed/11750448
https://www.ncbi.nlm.nih.gov/pubmed/11750448
https://www.ncbi.nlm.nih.gov/pubmed/20970562
https://www.ncbi.nlm.nih.gov/pubmed/20970562
https://www.ncbi.nlm.nih.gov/pubmed/20970562
https://www.ncbi.nlm.nih.gov/pubmed/11750447
https://www.ncbi.nlm.nih.gov/pubmed/11750447
https://www.ncbi.nlm.nih.gov/pubmed/11750447
https://www.ncbi.nlm.nih.gov/pubmed/?term=16952692
https://www.ncbi.nlm.nih.gov/pubmed/?term=16952692
https://www.ncbi.nlm.nih.gov/pubmed/?term=16952692
https://www.ncbi.nlm.nih.gov/pubmed/?term=16952692

	Title
	Abstract
	Introduction
	Patients and Methods 
	Results
	Discussion
	References
	Table 1

