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Abstract

Introduction: There is debate on renal graft stenting during ureteroneocystostomy, patients with ureteral stents
may encounter several complications such as encrustation, stent crustation which can lead to loss of kidney, and
complications related to stent extraction: pain and UTI increasing related to cystoscopy for stent extraction
accompanying excess expenses. This study designed to reduce complications related to stent extraction.

Material and Methods: 90 patients prepared for renal transplantation during 1 year randomly classified to
groups, study group: patients with attached stent to Foley catheter, control group: patients with conventional
technique (stent separated from Foley) then in their follow up; UTI, stent crustation, luts severity compared to
each other.

Results: Second week and fourth week UTI reported 25.6%, 2.3% in study group versus 34.9%, 4.7% in control
group (P value: 0.48 and 0.5). Urinary leakage was 3.3% overall, that all of them occurred in separate stent group,
37.5% vs. 0% in the linked stent group. Stent crustation in separate stent was 25% compared with 0% in the
linked stent.

Conclusion: Low complications rate in linked stent group, despite the lack of significant statistical differences,
but indicate the effectiveness and success of the new technique.
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1. Introduction

Double J. stents have different uses in urology in renal implantation is used for reducing ureteral leakage in
preventing ureteral stenosis to bladder (Rajaian & Kumar, 2010; Mangus & Haag, 2004; Fayek et al., 2012a,
2012b) Many complications following a kidney transplant are due to poor technique of anastomosis or ureteral
ischemia, although the routine use of stent in ureteral anastomosis to bladder in the extracorporeal urinary is
routinely discussed (Rajaian & Kumar, 2010) but it has been observed that the use of stent is associated with
reduced complications compared with those without a stent (Mangus & Haag, 2004; Fayek et al., 2012a). But
using stent causes complications such as increasing infections and stoning stents (Rajaian & Kumar, 2010) and
the difficulties imposed on the patient during removing the stent such as the use of anesthesia or general
anesthesia to remove the stent that these problems causes tend to use the stent is reduced. There are different
techniques to remove stent that include: with the help of fluoroscopy (Robertson, Edwards, & Harden, 1993)
associated with radiation exposure to the patient's body and cannot be used in some patients, the next with the
help of the preceding flexible or rigid cystoscopy that due to low tolerance for pain, some patients require
regional or general anesthesia, which is common in most centers to remove the stent (Evans & Ralph, 1991;
Haluk Séylemez et al., 2011). Finally, non-aggressive technique in which with the help of Foley ureteral stent
linked with Foley is removed. In this non-aggressive method ureteral stent is removed usually earlier and without
aggressive methods and anesthesia or general anesthesia. In this method due to short time survival, stent is
decreased in the probable location of complications and due to less impose of complications to the patient is
expected to be an acceptable method (Morris Stiff, 1998; Jonathon Olsburgh, 2004; Christian, 2012; Haluk
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Séylemez et al., 2011). Given that kidney transplant center of Urmia is one of the active centers all over the
country and in this study unlike other studies complications are compared separately it is expected in the project
that is performed for the first time in the area effects and benefits of this approach are reviewed as short-term.

2. Methods

90 patients that are supposed to undergo renal transplantation were randomly divided into two groups.
Techniques and processes similar in both groups after vascular anastomosis is usually renal vein to external iliac
vein and renal artery to internal iliac artery. Ureteral anastomosis to bladder technique is Bari in both groups
except that the first group during anastomosis of ureter to the bladder Double J stent was inserted that in the
common technique one end of stent in the ureteral and the other end is inserted into the bladder, but in the second
group new technique intra-end bladder of stent to the Foley catheter that is inserted into the bladder initially
fixed with 0-4 vicryl suture then anastomosis is continued in both groups and the steps are the same. Patients in
both groups are hospitalized one month in the section and in the first group stent are removed in the fourth week
with cystoscopy but in the second group after a week stent are removed with the help of removing Foley.
Patients are follow-up after discharge 1 to 2 times per week for 3 months, then every 1 to 2 weeks to 6 months,
then every 4 to 6 weeks to 12 months. In this case, inpatient and outpatient patients with complications such as
urinary leakage and urinary infection and stoning stent and difficult removing of stent and severity of urinary
symptoms, patients are examined based on IPSS questionnaire. According to the similar studies, in this study that
is conducted with RCT method, 90 patients with inclusion criteria were randomly assigned to two groups of
control and study using a random numbers table. For this study, SPSS 16 software is used for data analysis.
(Noruzy et al., 2013).

3. Results

A total of 90 patients were transplanted in this study, 4 patients were excluded due to the rejection of
transplantation, 2 patients were in attached stent group, and 2 patients were in the separated stenting procedure.
Finally, the study was performed with 86 transplanted patients in two control group (43 patients with separated
stent and 43 patients with attached stent connected to catheter duct) and study group were enrolled. In the control
group (separated stent procedure), 27 patients (62.8%) were male and 16 patients (37.2%) were female. In the
study group (attached stent procedure) 26 patients (60.5%) were male and 17 patients (39.5%) were female. The
mean age of the study group was 15.63 + 44 and the control group was 15.20 + 40.60 years.

4. Conclusions

Cause of transplant in the control group, 6 patients (14%) PCKD, 1 patient (2.3%) SLE, 15 patients (34.9%)
HTN and 9 patients (20.9%), diabetes, 2 patients (4.7%), reflux, 5 patients (11.6%), kidney stones, 3 patients
(7%), nephrotic syndrome and in 2 patients (4.7%) were associated with idiopathic etiology. Patients in the study
group, 6 patients (14%) PCKD, 1 patient (2.3%) SLE, 26 patients (60.5%) HTN, 4 patients (9.3%), 2 patients
(4.7%) reflux, 2 patients (4.7%) kidney stones, and in 2 patients (4.7%) were associated with idiopathic etiology.

Number of transplants: In the control group, 39 patients (90.7%) were transplanted for the first time and in 4
patients (9.3%) were transplanted for the second time. In the study group, 38 patients (88.4%) were transplanted
for the first time and in 5 patients (11.6%) were transplanted for the second time.

Frequency of second week urinary infection: Prevalence of urinary tract infection in the control group during
the second week, 15 patients (34.9%) were positive and 28 patients (65.1%) were negative and in the second
week of the study group, the prevalence of urinary tract infection in 11 patients (25.6%) were positive and in 32
patients (74.4%) were negative. According to Chi-square test, there was no significant differences between the
two groups in terms of infection in admission (P=0.48) (Table 1).

Table 1. Distribution of absolute and relative frequency of infection in the two groups

Infection
Stenting procedure
Positive Negative
Separate 15(34.9%) 28(65.1%)
Attached 11(25.6%) 32(74.4%)
Total 26(30.2%) 60(69.8%)
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Surveying infection during discharge time (one month after transplant) patients, results showed that of 43
patients in the control group, 2 patients (4.7%), urinary tract infection was positive and in 41 patients (95.3%)
was negative and of 43 patients in the study group 1 patient (2.3%), urinary tract infection was positive and in 42
patients (97.7%) were negative. According to the Fisher Exact test there was no statistically significant
differences between the two groups regarding urinary tract infection during discharge (P=0.5) (Table 2).

Table 2. Distribution of absolute and relative frequency of urinary tract infection one month after transplantation
in both groups

) Urinary tract infection one month after transplantation
Stenting procedure

Positive Negative
Separate 2(4.7%) 41(95.3%)
Attached 1(2.3%) 42(97.7%)
Total 3(3.5%) 83(96.5%)

Number of brain death frequency: Of the 43 patients in the control group, transplantation in 2 patients (4.7%)
were of brain death and in 41 patients (95.3%) were from living donors. Of the 43 patients in the study group,
only 1 patient (2.3%) was transplanted from brain death and in 42 patients (97.7%) had received transplants from
living donors. Urinary symptoms of patients during the first month was analyzed according to Luts results
showed that: of 43 patients in the control group 27 patients (62.8%) were mild, in 12 patients (27.9%) were mod
and in 4 patients (9.3%) were severe. Of the 43 patients in the study group, 30 patients (69.8%) AuA Mild and in
12 patients (27.9%) mod and in 1 patient (2.3%) were severe. According to Chi-square test there was no
significant difference between the two groups of patients between Luts severity of patients. (P=0.37) (Table 3).

Table 3. Distribution of absolute and relative frequency of urinary symptoms in the first month according to Luts
in the two groups

Urinary symptoms in the first month according to Luts

Stent
Mild Mod Severe
Separate 27(62.8%) 12(27.9%) 4(9.3%)
Attached 30(69.8%) 12(27.9%) 1(2.3%)
Total 57(66.3%) 24(27.9%) 5(5.8%)

The complications between the two groups, of 43 patients in the control group, 8 patients (19%) had
complications after stenting and 37 patients (81%) had no complications after stenting.

Of the 43 patients in the study group, 4 patients (9.3%) had complications after stenting and 39 patients (90.7%)
had not stent complications. Overall, 12 patients had complications and side effects and according to our
findings is as follows.

In the control group: 3 cases urinary leakage (37.5%), 2 cases (25%) difficult removing of stent due to unusual
positioning of the stent, ureteral obstruction in 2 cases (25%) due to forgetting to close the stent and stoning
requiring reoperation and removing stent, 1 patient (12.5%) collection that was lymphoceles nature. (In 3 cases
urinary leakage problem was solved with ureteroneocystostomy). 4 cases of complications in the attached group
include lack of functioning of Foley and removing Foley earlier than a week was reported in 2 cases (25%), one
case was due to the lack of functioning (25%) and one cases was due to the depletion of cuff liquid, 1 (25%)
cases was due to distal ureteral stenosis caused by a blood clot and treated with expectant treatment, in 1 patient
(25%) collection (peritoneum leakage) was reported. According to statistical analysis, Fisher Exact Test, there
was no significant difference between the complications, which led to the departure of stent, and the two groups.
(P=0.17) (Table 4). In the study group, 1 patient had ureteral obstruction problem that was fixed with
nephrostomy.
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Table 4. Absolute and relative frequency of complications (lack of Foley function) in the two groups

Complications ~ Stenting
(lack of Foley procedure

functioning
Collection Distal Cuff liquid Lack of  Ureteral Difficult Ureteral
stenosis depletion Foley obstruction removing leakage
functioning
1(12.5%) 0(0%) 0(0%) 0(0%) 2(25%) 2(25%) 3(37.5%) Separate
0(0%) 1(25%) 1(25%) 1(25%) 1(25%) 0(0%) 0(0%) Attached
1(8.3%) 1(8.3%) 1(8.3%) 1(8.3%) 3(25%) 2(16.7%) 3(25%) Total

According to the test results obtained by Kaplan-Meier, P. value showed that the follow-up period had no effect
on removing stent. (P=0.64)

5. Discussion

Ureteral stent in urologic surgeries to reduce complications has long been considered. In recent years, despite
differences in terms of using stent in transplant surgeries, the ureteral stent is mounted. Ureteral stents in renal
transplantation center, Urmia routinely used in transplantation surgeries (Mohamadi et al., 2011). Given
underlying conditions of transplant patients such as immunodeficiency or other underlying diseases long-term
survival of stent in transplant patients can be associated with complications which can lead to transplanted
kidney failure. However, removing the stent in patients with conventional methods (using cystoscopy) increased
infection rates and costs and pain while removing stent that for reducing these complications in this study, we
used G-Morris et al. (Evans & Ralph, 1991) that was conducted as Pilot in 1998. G-Morris study was aimed at
reducing urinary sepsis. Urinary leakage is one of the most important complications in transplant patients, which
can cause kidney failure. In a study of Hafez et al. (2011) a population of 101 people, the technique Lich-gregoir
anastomotic was used and in all patients stent was used. Urinary leakage rate was 2%. In another study by M.
EL-MEKRESH et al. (2001) conducted on 1,200 patients that various techniques of urethral anastomosis to
bladder are used that the preferred technique was Lich-gregoir and without stenting leakage rate have been
reported in 35 cases. Also in the same study (Sameh et al., 2012) Sameh A. urinary leakage rate in without stent
group was 2.8% and in the stent group was 1.8% that in our study that this rate was reported in 3 cases (3.3%)
that all 3 cases were in separated stent group, with the exception of ureteral anastomosis technique used in our
study was Bari. And all cases of leakage, observed in the separated stent that two cases in the second week, and 1
case after the first month, referred with hydronephrosis. In the group that stenting was separated from ureter that
these findings were in contrast with the results expected because despite the longer stent, this complication was
due to attached stent group that due to independent factors such as ischemia of distal ureteral and technical errors.
All 3 cases were improved by re-treatment, whereas we expected based on studies that did not use stents higher
leakage was created that the difference could be related to our anastomosis technique. Forgotten stent is also one
of the important complications that in our study 2 cases were in separated group that one case after 3 months and
one case after 1.5 months was referred with stone stent that underwent TUL and stent was removed. The other 2
patients were because of the difficulty in removing the stent due to stent migration upward with local procedure
underwent general anesthesia and by ureteroscopy stent was removed. But in the attached stent group, there was
no problem in removing stent during removing Foley. In attached stent group there was one distal ureteral
stricture case that improved after embedding nephrostomy and expect treatment. But a similar complication was
not seen in the separated stent group, while in Tavakoli et al. (2007) study in non-stent group stenosis was 7.7%
compared with 0% in the stent group. In this study time period of stent was 2 weeks that was lower than our
study (4 weeks), which could be indicative of the difference.

As the transplant patients infected with immunodeficiency are exposed to more urinary infection. In Shrestha
BM (Shrestha, 2006) study total rate of urinary infection in transplant patients was 43%, but statistically there
was no significant difference between stent and non-stent groups. In Chordia et al. study, 212 patients that
ureteral stent was used during anastomosis with 183 non-stent patients in terms of amount of bacteriuria at the
first 6 weeks (stent was in ureter) and then 6-12 weeks that stent was removed and after 1 year was compared
that the difference was not significant. In this study the long-term viability of stent was not a risk factor for UTI
instead long-term urethral catheter, causing bacteriuria. In the study of W. Parapiboon (W. Parapiboon, 2012) the
rate of bacteriuria in the first week was the highest amount which is more associated with longer survival (7 days)
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urethral catheter, but at the end of the first month infection rate have been reported 23%. In this study we
compared ureteral infection in 2 times in second week (after removal of the catheter lumen) and the end of the
first month in 2 group that 26 cases (33.2%) in the second week, and 3 cases (3.5%) one month after transplant
urinary tract infection were positive. And separately in 5 cases (34.9%) out of 43 patients with urinary tract
infection in separated stenting procedure and 11 cases (25.6%) out of 43 patients in the attaches stenting
procedure, urinary tract infection were positive, one month after transplantation, 2 cases (4.7%) in the separated
stenting procedure and 1 case (2.3%) in the attached stenting procedure were positive for UTI. In this study, for
the removal of the effects of urethral catheter in bacteriuria, we compared urine culture in the second and fourth
weeks (after catheter removal).

Symptoms of lower urinary tract in patients with urologic associated with the presence of the ureteral stent,
perhaps due to defying the trigone removing stent with activity and stimulate the lining of the bladder (Rane et
al., 2001; Sur et al., 2008). In the study by Ricardo et al. (2009) severity of luts stimulation in patients, who
underwent stent for various reasons, had been investigated. Luts was in 80% of patients with a preferred
frequency and urgency in 60-70% of cases. In this study severity of Luts depending on, mild, mod and severe
compared between the two groups that in our study, there was no significant difference between the severity of
luts in the group that stent was removed earlier with the group that stent was removed later (P = 0.37) (urinary
symptoms in separate stenting procedure, 27 cases (62.8%) had mild, 12 cases (27.9%) mod and 4 cases (9.3%)
severe and in the attached stenting procedure, 30 (69.8%) had mild, 12 cases (27.9%) mod and 1 cases (2.3%)
severe. Since in the patients transplanted the new ureteral orifice is usually away from trigone thus the
probability of stent and trigone contact is less also disability of patients’ associates can cause retentive symptoms
of Luts. Cystoscopy for removing stent in transplanted patients compared with cystoscopy for removing stent in
patients with ureteral orifice is more difficult in the natural place because in in patients with ureteral orifice in
the ceiling and sometimes the tip of the stent is placed in the bladder neck usually causes difficulty in the
procedure. Due to imposed pain on the patient, removing the stent is performed in some centers in the operating
room under local anesthesia or general anesthesia. The average time required to remove stent in patients with
orifice ureter at the normal place from preparing patients and cystoscopy equipment in women less than 1 min
and in men 1.5 minutes and in patients transplanted in women 1.5 minutes and in men 1.5 to 2 minutes, which
can indicate the difficulty of procedure in these patients. (This time was obtained by making a senior associate in
10 patients who were treated with endoscopic stone and stent transplant compared with patients who had been
admitted to remove the stent), while the stents in patients who were linked to the Foley removing stent is
possible with deflation Foley cuff that it also can be done by nurses. However, the cost of patients referred to an
outpatient center to remove stent with insurance was averaged 8 dollars and uninsured 43 dollars. While the
patients to remove the stent under anesthesia with insurance was 22 dollars and uninsured 172 dollars, while in
patients with attached stent does not impose any additional costs to patients.

6. Design Limitations
e Small sample size to investigate the complications
e Lack of awareness of the severity of LUTS patients before stenting
e Failure to differentiate between men and women with severe LUTS

e Failure to analyze and compare patients in terms of satisfaction from cystoscopy under local anesthesia
or general anesthesia compared with local procedure

7. Conclusion

Results of this study showed a low rate of complications such as infection and urinary leakage in patients with
stent attached to the Foley compared with the separated stent is (although was not statistically significant) and
the other costs imposed on patients and pain in patients during removing the stent is less that attached stent.
These results indicate the usefulness and alternativeness of the conventional technique with this method, which
required similar studies with larger sample sizes.

References

Christian, K. (2012). Noninvasive Removal of Ureteral Stents in Kidney Transplant Recipients. Surgery and
Urology, Publication Number: 1737. Retrieved from atc2012.prod1.srdp.org/public/var/abstracts/1737.pdf

El-Mekresh, M., & Osman, Y. (2001). Urological complications after living-donor renal transplantation. BJU
International, 87,295-3061

Evans, J. W., & Ralph, D. J. (1991). Removal of ureteric stents with a flexible cystoscopy. Br J Urol., 67(1),

35



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 6, No. 7; 2014

109-109. http://dx.doi.org/10.1111/j.1464-410X.1991.tb15088.x

Fayek, S. A., Keenan, J., Haririan, A., Cooper, M., Barth, R. N., Schweitzer, E., et al. (2012a). Ureteral stents are
associated with reduced risk of ureteral complications after kidney transplantation: a large single center
experience. Transplantation, 93(3), 304-308. http://dx.doi.org/10.1097/TP.0b013e31823ec081

Fayek, S. A., Keenan, J., Haririan, A., Cooper, M., Barth, R. N., Schweitzer, E., ... Philosophe, B. (2012b).
Ureteral Stents Are Associated With Reduced Risk of Ureteral Complications After Kidney Transplantation:
A Large Single Center Experience. Transplantation, 93(3), 3048.
http://dx.doi.org/10.1097/TP.0b013e31823ec081

Hafiz Shahzad Ashraf, & Mohammad Usman Khan. (2011). Urological Complications in Ureteric Stenting Live
Related Renal Transplantation. Journal of the College of Physicians and Surgeons Pakistan 2011, 21(1),
34-36.

Haluk Soylemez, Ahmet Ali Sancaktutar, Yasar Bozkurt, Murat Atar, Necmettin Penbegiil, & Kadir Yildirim.
(2011). A Cheap Minimally Painful and Widely Usable Alternative for Retrieving Ureteral Stents. Urol Int,
87, 199-204. http://dx.doi.org/10.1159/000327610

Jonathon Olsburgh. (2010). Transplant ureteric stent removal: early versus standard removal - a randomized
controlled trial. National Institute for Health Research (NIHR) (UK) - Research for Patient Benefit (RfPB)
Program (ref: PB-PG-0909-20047), cited [17/02/2010] Retrieved from http://www.guysandstthomas.nhs.uk/

Mangus, R. S., Haag, B. W., & Stented, V. S. (2004). non-stented extravesical ureteroneocystostomy in renal
transplantation. Amj Transplant, 4(11), 1889-1896. http://dx.doi.org/10.1111/j.1600-6143.2004.00595.x

Mohamadi, F., & Taghizade, A. (2011). Technical modification of ureteroneocystostomy in renal transplantation:
an 18 year experience (Vol. 22 No. 6, 1121- 1128).

Morris Stiff, G, & Lord, R. (1998). Simple technique for non-operative removal of ureteric stents after renal
transplantation. Ann R Coll Surg Engl, 80, 370-371.

Noruzy, A., Dalfard, V. M., Azhdari, B., Nazari-Shirkouhi, S., & Rezazadeh, A. (2013). Relations between
transformational leadership, organizational learning, knowledge management, organizational innovation,
and organizational performance: An empirical investigation of manufacturing firms. International Journal
of Advanced Manufacturing Technology, 64(5-8), 1073-1085. http://dx.doi.org/10.1007/s00170-012-4038-y

Parapiboon, W., Ingsathit, A., & Jirasiritham, S. (2012). High Incidence of Bacteriuria in Early Post—Kidney
Transplantation; Results from a Randomized Controlled Study. Transplantation Proceedings, 44, 734-736.
http://dx.doi.org/10.1016/j.transproceed.2012.03.033

Rajaian, S., & Kumar, S. (2010). Indian journal of urology, there is no need to stent the ureterovesical
anastomosis in live renal transplants. Indian journal of urology, 26, 454-456.

Rane, A., Saleemi, A., Cahill, D., Sriprasad, S., Shrotri, N., & Tiptaft, R. (2001). Have stent-related symptoms
anything to do with placement technique? J Endourol, 15, 741-744.
http://dx.doi.org/10.1089/08927790152596352

Ricardo, M., & Manoj, M. (2009). Ureteral stent discomfort: Etiology and management. Indian journal of
urology, 25(4), 455-460.

Robertson, 1. R., Edwards, R. D., & Harden, P. (1993). Radiological retrieval of transplant ureteric stents,
Nephron Dial Transplant, 8(9), 877-878.

Sameh, A. & Fayek, J. K. (2012). Ureteral Stents Are Associated With Reduced Risk of Ureteral Complications
After Kidney Transplantation A Large Single Center Experience. Transplantation, 93, 304-308.
http://dx.doi.org/10.1097/TP.0b013e31823ec081

Shrestha, B. M., & Darby, C. R. (2006). Ureteric complications following renal transplantation: An eight years'
experience. Kathmandu University Medical Journal, 4(16), 409-414.

Sur, R. L., Haleblian, G. E., Cantor, D., Springhart, P., Albala, D., & Preminger, G. (2008). Efficacy of
intravesical ropivacaine injection on urinary symptoms following ureteral stenting: A randomized,
controlled study. J Endourol, 22, 473-478. http://dx.doi.org/10.1089/end.2007.9847

Tavakolli Surange, S. R. (2007). Impact of stents on urological complications and health care expenditure in
renal transplant recipients: results of a prospective, randomized clinical trial. J Urology, 177(6), 2260-2264.
http://dx.doi.org/10.1016/j.juro.2007.01.152

36



www.ccsenet.org/gjhs Global Journal of Health Science Vol. 6, No. 7; 2014

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/3.0/).

37



