LITERATURE REVIEWS

DOI: 10.15825/1995-1191-2019-3-166-173

PREVENTION AND SURGICAL TREATMENT OF UROLOGICAL
COMPLICATIONS IN KIDNEY TRANSPLANT RECIPIENTS
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Post-kidney transplant urological complications (failure of a newly formed anastomosis, obstructive uropathy,
necrosis of graft ureter, graft ureteral stricture, development of vesicoureteral reflux in the renal graft, recurrent
urinary infection) are one of the main causes of graft loss and various deaths. This literature review aims at ana-
lyzing world studies on prevention methods (routine graft ureteric stenting) and surgical techniques for treating
urological complications (laparoscopic correction of supravesical urinary tract obstruction in a graft kidney) in

kidney recipients.
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With all significant achievements and progress in tre-
ating kidney recipients, urological complications remain
the main causes of long hospital stay, graft loss, and death
of recipients in the earlier and later postoperation stages
[1-2]. The main urological complications developing in
kidney recipients are failure of the newly anastomosis
(1.5-6%), obstructive uropathy (0.9-7.5%), necrosis of
the graft ureter, stricture of the graft ureter (3.0-12.6%),
development of vesicoureteral reflux in the renal graft
(5.0-20%), and recurrent urinary tract infection. The
latter is one of the biggest problems for patients on the
prolonged immunosuppressive treatment and one of the
leading mortality causes after kidney transplantation re-
aching 5 to 10% in the 1* year [2-5]. Most often, uro-
logical complications occur during the first two weeks
after transplantation and are manifested by a decrease in
urine output and impaired graft function [6]. The results
of'the treatment of urological complications in kidney re-
cipients are associated with the time of the diagnosis. So
far, the question remains open of the methods of surgical
interventions indicated in the prevention and treatment
of urological complications.

The urological complications rate after kidney trans-
plantation in early studies (1970-1990) varied from
4.2 to 14.1% [7], in later studies (1990-2000) it was
3.7-6.0% [8], while at present they rate from 2 to 5%
[9], which is probably reflecting of various stages of
the development of transplantation, the improvement
of diagnostic methods and the advance of surgical skill.

In their retrospective study, M. Whang et al. ana-
lyzed the results of 2,548 kidney transplantations and
detailed the following urological complications (5.5%):

reflux in the renal graft (3%), strictures of the graft ure-
ter (1.3%), uroplania (0.9%), and urinary obstruction
(0.3%). Among the factors affecting the reduction in
the number of urological complications, there were sin-
gle surgeon manipulations, the use of a shorter segment
of the ureter by Lich-Gregoire (compared to Politano-
Leadbetter) method, and routine ureter stenting [9]. The
following independent risk factors for the development
of the urological complications were identified: male
donors, male recipients, African American recipients,
Taguchi method, graft artery reconstruction, multiple
renal arteries, and diabetes in recipients [10-11].

Failure of the newly anastomosis. The uroplania pre-
valence after kidney transplantation, which can occur
shortly after transplantation or in the later postoperative
period, is 1.5 to 6%, [4; 12]. In most cases, the uroplania
occurs in the anastomosis area, at the bladder, ureter or
kidney pelvis levels [6].

At the formation of pyeloureteral anastomosis,
uroplania can occur due to improper installation of the
proximal stent helix or the pelvis perforation at its instal-
lation [6; 13]; also, the uroplania may be caused by the
atrophied bladder mucosa and dysfunction of the urethral
catheter against the background of polyuria with the early
(up to 6 weeks) removal of the urethral catheter [14].

In the first hours after surgery, the uroplania is most
often manifested by an increase in the drainage volume,
profuse wound blotting and delayed graft function. Most
commonly, the biochemical analysis of drained fluid
shows high creatinine, urea and Ca levels [15]. The indi-
rect signs of uroplania are the concretion over the graft,
genitals or thighs swelling, fever, urine output decrea-
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sed to anuria, and increased plasma creatinine [15]. The
uroplania occurring in one to two weeks after surgery is
caused by the ureter necrosis due to insufficient blood
supply (the distal ureter is most at risk during the graft
treatment) [ 15—16]. The delayed uroplania diagnosis can
lead to inflammatory processes (abscess) in the area of
the transplanted kidney and the generalized infectious
process in the patient [ 14].

It was shown that the uroplania is less common in
patients with the ureter anastomosis with the ureter
stent [13].

Obstructions. These are the most diverse group of
complications; they pose a serious risk of loss of trans-
planted kidney function and are observed in 0.9-7.5%
of recipients [3]. According to J. Aurio, the incidence
of obstructive uropathy is 3—4%, and the risk of their
development is higher in recipients with a kidney from
a donor over 65 with a graft with more than two arte-
ries [17].

Obstructions directly related to the anastomosis
formation. Ureterocysto- (pyelouretero-, ureteroanas-
tomosis) obstruction at the sutures area, the ureter com-
pression in the submucosal tunnel, the ureter torsion or
inflection (positional obstruction).

An insufficient length of the ureter leads to an increa-
se in the mechanical load on the anastomosis and causes
a urinary fistula, while its excessive length leads to the
ureter torsion and violation of the urine outflow [9]. A
radical way to correct the recurrent complications is to
form the pyeloureteroanastomosis with the recipient’s
ureter. In case of ureterocystoanastomosis obstruction
(including the ureter compression in the submucosal
tunnel), at the ureter torsion or inflection, the reimplan-
tation of the ureter into the bladder is recommended [2].

Compression obstructions. The compression obstruc-
tions relate to the graft ureter compression from outside
by a lymph cyst, testicular cord, abscess, neoplasm, uri-
noma, and hematoma.

The recurrent obstructive complications of the im-
mediate postoperative period (to 12 weeks) include the
ureter compression by a lymph cyst (found in 0.6-51%
of kidney recipients) [6]. The formation of a lymph cyst
is tied to an insufficiently thorough ligation of the lym-
phatic ducts at the identification of main blood vessels
and graft treatment [18]. An increase in lymph secre-
tion is provoked by a violation of the venous outflow,
rejection episodes, and even mechanical injury to the
kidney. A rational way to eliminate a lymph cyst is its
marsupialization or internal drainage into the abdominal
cavity, provided there is no lymph cyst pyosis [19]. In
the immediate postoperative period, an external ureter
compression usually develops no earlier than by the se-
cond postoperation week and can be caused by a large
hematoma, urinoma, and even an abscess. Further on,
the presence of a hematoma sometimes leads to the de-
velopment of retroperitoneal fibrosis and ureter stenosis

that usually occur in several months after kidney trans-
plantation [13-14].

Obstruction of the ureter interior lumen. It can be
obstructed by blood clots, necrotic masses, concrements,
foreign bodies, and neoplasms.

The ureter necrosis is one of the adverse complica-
tions in the immediate postoperative period [20]. An
excessive excision of periurethral tissue and the use of
the ureter of excessive length are common causes of the
ureter necrosis [16]. The correction method depends on
the extent of the alterations. First, a puncture nephrosto-
my is performed to adequately drain the kidney collector.
At maintained ureter patency, its antegrade stenting is
possible [3]. At complete obliteration of the ureter, the
formation of anastomosis of the graft pelvis with the
recipient ureter is proposed.

The ureter obstruction by concrements is detected
by the routine ultrasound examination. Due to complete
graft denervation, the renal colics are absent, though a
sensation of heaviness and fullness in the iliac region
may be present (due to pressure on the surrounding tis-
sues), urethrodynia, fever, arterial hypertension, urine
amount decrease up to anuria (at complete obstruction)
[9]. With even a moderate expansion of the pyelocaliceal
system of the graft in recipients, the antegrade pyelou-
reterography is indicated [21].

Sclerotic obstructions. The later period is mostly
featured by obstructive complications due to the deve-
lopment of ischemic ureter stricture, retroperitoneal fib-
rosis or the bladder wall sclerosis and, though much less
commonly, of the ureter occlusion by calculus.

The reflux in the renal graft occurs in 1-50% of re-
cipients, despite the use of the antireflux technique for
the anastomosis [formation 3; 16; 22]. According to the
literature, there is no negative reflux effect on the func-
tion of the transplanted kidney. This can be explained by
the fact that the graft ureter is denervated and its length
is small; therefore, when the active reflux occurs, the
high hydrostatic pressure in the kidney collector, which
is the damaging trigger, persists for a short time and then
rapidly drops [23]. Thus, functional (and especially orga-
nic) changes in the renal graft have no time to develop.
In their study, M. Margreiter et al. found that reflux does
not affect such long-term outcomes as the graft survival,
the recipient, the incidence of urinary tract infections,
and the proteinuria severity [24].

The reflux in the renal graft is divided into acti-
ve (at urination), passive (at the bladder filling), and
mixed [25].

The question of the need for reflux correction is re-
lated to the degree of its influence on the graft function.
An indication for surgery is the persistent vesicourete-
ral reflux, leading to impaired renal graft function. The
remedial procedure may fail at insufficient volume and
rigidity of the bladder wall, which is often in patients
with chronic kidney disease after prolonged anuria. In the
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presence of their own unaltered ureters, the most radical
way to eliminate massive reflux in the graft is the end-to-
end pyeloureteroanastomosis [9]. However, according to
some surgeons, the surgery of the reflux in the renal graft
could be resorted to the most extreme cases when graft
function cannot be preserved by other methods. In this,
less traumatic endourological transurethral correction
methods are more commonly used.

The vesicoureteral anastomosis stricture is the most
common urological complication after kidney transplan-
tation. The rate of ureter stricture in kidney recipients,
according to various sources, ranges from 0.9 to 34%
[7; 9; 19-20; 26].

The ureter strictures are usually classified as early
(<3 months) and late (>3 months) after kidney trans-
plantation. The early ureter strictures can be caused by
foldings, temporary swellings of the ureter wall, nar-
row anastomosis or external compression, hematoma or
lymph cyst [5; 19]. The late ureter strictures are usually
associated with poor ureter vascularization, leading to
ischemia and the development of retroperitoneal fibrosis.
The following risk factors were identified: the donor age
over 65, prolonged cold ischemia, the presence of several
renal arteries, delayed graft function, and a vesicoureteral
anastomosis without a stent [20]. Another cause of the
late ureter stenosis (2—6% of all cases) is RSV infection
(poliomaviruses). Histologically, the stenotic region of
the ureter looks ischemic and fibrous [26].

In a retrospective study of S. Buresley, the outcomes
for 646 kidney grafts from live relative (n = 461) and
deceased (n = 185) donors to patients, 81 of which were
children, were analyzed. The ureter strictures (n = 15,
2.58%) were diagnosed in the later period after transplan-
tation and was more common among children (4.23%),
uroplania was observed in the early postoperative period
and was more common in elderly (4.69%) patients [8].

Routine ureter stenting in patients at kidney trans-
plantation. Alot of modern studies are aimed at assessing
the role of routine ureter stenting in the development
of urological complications in kidney graft recipients
[27-31].

M.R. Laftavi found that the vast majority (97%) of
kidney recipients without signs of bladder dysfunction
who received standard kidneys without signs of ureter
blood supply violation can be successfully operated wi-
thout the routine use of stents [32]. It has been shown
that the rate of urological complications is higher after
transplantation of a kidney from a living donor, while
the incidence of urinary tract infections is higher after
kidney transplantation from deceased donors [33].

The routine use of stents for kidney transplantation
can lead to such problems as migrated, encrusted, broken
and forgotten stents, as well as pain in the lower urinary
tract, hematuria and dysuria due to the small volume of
the bladder [34].

Many authors state that the routine use of ureter stents
favors the development of urinary tract infections, which
can lead to transplanted kidney dysfunction and even
death [35-37]. J. Gozdowska et al. attributed the ins-
tallation of the ureter stent to risk factors for infectious
complications at kidney transplantation (more often in
males) (n = 34; 32%, p=0.021) [36].

However, some studies have not found a significant
difference in the incidence of urinary tract infections in
kidney recipients with and without routine ureter stenting
[38—41].

To solve the matter of UTI on the background of im-
munosuppressants in kidney recipients with stented ure-
ters, the early stent removal is proposed [31; 37; 42—43].
Various transplantation centers report different optimal
stent removal times after transplantation, ranging from
5 days to 6 weeks [41; 43—44].

Based on an analysis of kidney graft outcomes with
routine ureter stenting in 48 patients, A.K. Coskun show-
ed that early stent removal at the end of the 2™ week after
kidney transplantation reduces the incidence of urinary
tract infections by 2% vs. 35% (at stenting for over 2
weeks). Urological complications were not detected in
any group [44]. P. Patel showed that the UTI rate was
24.6% with the stent removed after 6 weeks and 7.6%
when removed on day 5 after kidney transplantation [43].

The updated Cochrane meta-analysis, which included
seven randomized controlled trials, recommended the
routine use of stents during kidney transplantation due
to the low incidence of uroplania (1.02% vs. 5.28%; 95%
CI[0.12-0.74]) and obstruction (0.51% vs. 4.40%; 95%
CI[0.09-0.81]) in the group with stents [28]. However,
the routine ureter stenting has been shown to increase
the incidence of urinary tract infections (26.3% with
a stent vs. 17.9% without a stent; OR = 1.49; 95% CI
[1.04-2.14]; p = 0.03); when the stent stays for over 6
weeks, there is a risk of the stent encrusted with urinary
salts [28].

A. Tavakoli et al. found that the routine use of the
ureter stent at kidney transplantation reduces the risk of
uroplania and urinary obstruction, while the incidence of
urinary tract infections increases significantly when the
stent stays longer than 30 days (p <0.01) [29].

An intermediate analysis of a randomized prospec-
tive double-blind study showed that the ureter stent
removal in 1 week reduces the UTI risk compared to
the routine removal in 4 weeks (OR = 8.791; 95% CI
[1.984-38.943]; p = 0.004) [45].

In their meta-analysis, J.F. Cai et al. found that early
(<7 days) removal of the ureter stents after kidney trans-
plantation did not significantly increase the frequency of
postoperative urological complications (ureter stricture,
ureter obstruction, and uroplania) compared to late (>14
days) removal (OR = 1.87, 95% CI [0.45-7.70], p >
0.05). A significant difference was observed in the UTI
incidence between the early and late removal groups
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with ureter stents (OR = 0.43, 95% CI [0.32-0.59], p <
0.01) [46].

Despite the high UTI risks, the current data suggest
the routine use of stenting. Determining the optimal time
for the ureter stents removal is important to minimize the
risk of such complications as urinary tract infections as-
sociated with prolonged exposure and to prevent urologi-
cal complications in patients after kidney transplantation.

Treatment of ureter strictures of a transplanted kid-
ney. Balloon dilatation and temporary stenting of the
ureter are the most common endourological procedures.
As arule, the percutaneous drainage of the pyelocaliceal
graft is considered the first option, since it is simpler
and has both diagnostic and therapeutic implications at
hydronephrosis [47]. In the short term, endourological
procedures have a high measure of efficacy (73 to 100%),
which in the long term decreases to 40—55% due to the
high relapse rate [48]. There are reports on the success
rate of minimally invasive treatment of ureter strictures
ranging from 49% to 100%, depending on the extent,
stricture location, and the treatment method [47—48].
Helfand with colleagues reported on the experience of
surgical treatment of ureter strictures after kidney trans-
plantation and proposed a stricture treatment algorithm
based on the stricture size (<3 cm) and the time between
transplantation and epy stricture diagnosis (<3 months)
[49]. In areview by Haberal et al., the recurrent balloon
dilatation is recommended for resistant strictures, whe-
reas for fibrous strictures, the temporary post-dilatation
stenting is suggested. They tried to determine a treatment
strategy for kidney recipients who develop ureter strictu-
res [50]. In B. He et al., three classes of ureter strictures
were determined: the 1* included hydronephrosis with
ureter stenosis without strictures, the 2™ — hydronephro-
sis with a stricture of <1 cm, and the 3" — hydronephrosis
with a stricture of more than 1 cm [51].

The balloon dilatation of ureter strictures has be-
come one of the first correction methods for patients
with transplanted kidneys and showed its efficacy of 51%
(44—62%) with a follow-up period of 17 to 78 months
[52]. The balloon dilatation has proven effective in the
treatment of ureter anastomosis with obstructive megau-
reter and with ureter strictures of 1 cm or less in kidney
recipients [53].

In Ooms LSS retrospective study, the antegrade bal-
loon dilatation was shown to be an effective treatment
for ureter strictures after kidney transplantation, since it
is minimally invasive and can prevent surgical treatment
of strictures in almost 50% of cases [54].

M. Balaban et al. evaluated the efficacy of mini-
mally invasive treatment of ureter strictures by retro-
grade stenting of the ureter of a transplanted kidney.
Ureter strictures were found in 13 patients (1.26%) out
of 1,026. The overall success rate of the introduction of
a retrograde ureter stent on the first try was 75%, and
the success of replacing the stent was 100%. The renal

function remained stable in all patients for 41 months;
no complications were detected. Thus, the method of
retrograde stenting of the ureter with strictures is safe
and effective in kidney recipients who are not indicated
for open surgical reconstruction [55].

E.G. Yushina et al. established the benefits of preven-
ting the failure and strictures of ureterocystoanastomosis
of a transplanted kidney and of the endoscopic methods
for correcting urological complications after a kidney
transplantation [56].

The higher efficacy was observed with simultaneous
dilatation of stricture and electro incision of the ure-
ter wall, which is feasible with a destructor. During the
follow-up period (19 months), the efficacy of the method
for localization of ureter strictures in the distal region
increased to 78% (60 to 100%) [21; 52].

Despite the increased potential for percutaneous ob-
struction correction, there remains a certain category of
patients requiring surgical treatment. Surgery is indicated
at the complete obliteration of the ureter in a significant
area or when it is technically impossible to percutaneous-
ly remove the obstruction to the urine outflow. In some
patients, using endoscopic methods and open surgery,
it is not possible to restore an adequate urine passage
from the graft.

J. Kwong et al. note that at the violation of the urine
outflow from the graft, the most common minimally
invasive correction method is the endourologic treat-
ment, providing a successful outcome of up to 58.6%
(95% CI 50.1-66.7, n = 133) [57], and up to 81% with
open surgical correction methods [57-58]. The majority
of the current studies show a similar rate of urological
complications in the groups with ureteroneocystoanas-
tomosis and ureteroureteroanastomosis / pyelouretero-
anastomosis [59].

The balloon dilatation and laser pyelo- or ureterotomy
have good clinical outcomes in patients with strictures
of no more than 2 cm. If a stricture recurs, repeated
dilatation and laser pyelo- or ureterotomy are not re-
commended [60].

D.A. Perlin et al. demonstrated the possibility to
perform pyeloureteroanastomosis using the recipient’s
ureter (n = 2) in the treatment of urological complica-
tions after kidney transplantation with the laparoscopic
method [61].

CONCLUSIONS

The review and analysis of literature data on the pre-
vention and surgical correction of urological complica-
tions in transplanted kidney recipients make it possible
to conclude that the problem is currently being compre-
hensively studied all over the world.

In patients after kidney transplantation, there is a risk
of urological complications due to prolonged anuria be-
fore surgery, a small bladder volume, ischemia, necrosis,
stenosis or compression of the graft ureter; therefore,
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despite the risk of developing infectious complications,
the issue of routine stenting of the graft ureter and the
timing of its removal still appear relevant for the pre-
vention of urological complications.

Analyzing the literature, we found some unresol-
ved issues in the tactics of surgical treatment of post-
transplant urological complications arising in kidney
recipients in the long term. Traditionally, the correction
of urological complications has been performed by open
surgery, which, in turn, was a traumatic procedure for
the patient, with a complicated postoperative period
and slow healing of postoperative wounds against the
background of immunosuppressive therapy. Currently,
what comes to the fore is the implementation of mini-
mally invasive surgical methods that reduce the risk of
postoperative complications, diminish indications for
open surgical interventions, and shorten the hospital stay;
however, we still lack the precise and complete protocols
and algorithms to treat urological complications after
kidney transplantation.

The authors declare no conflict of interest.

REFERENCES

1. Gautier SV. Transplantology of the 21st century: High
technologies in medicine and innovations in biomedical
science. Russian Journal of Transplantology and Artifi-
cial Organs. 2017; 19 (3): 10-32. [In Russ, English ab-
stract] https://doi.org/10.15825/1995-1191-2017-3-10-
32.

2. Buttigieg J, Agius-Anastasi A, Sharma A, Halawa A. Ear-
ly urological complications after kidney transplantation:
An overview. World Journal of Transplantation. 2018; 8
(5): 142-149.

3. Kayler L, Kang D, Molmenti E, Howard R. Kidney trans-
plant ureteroneocystostomy techniques and complica-
tions: review of the literature. Transplant Proc. 2010; 42
(5): 1413-1420.

4. Lempinen M, Stenman J, Kyllonen L, Salmela K. Surgi-
cal complications following 1670 consecutive adult re-
nal transplantations: A single center study. Scandinavian
Journal of Surgery. 2015; 104: 254-259.

5. Palazzetti A, Oderda M, Dalmasso E, Falcone M, Bo-
sio A, Sedigh O. et al. Urological consequences following
renal transplantation: a review of the literature. Urolo-
gia. 2015; 82 (4): 211-218. doi: 10.5301/ur0.5000132.

6. Shoskes D, Jiménez JA. Urological complications after
kidney transplantation. Kidney Transplantation: Prin-
ciples and Practice. 7th ed. In: Morris PJ., Knechtle S.J.
Oxford, UK: Saunders. 2013: 464-471.

7. Streeter EH, Little DM, Cranston DW, Morris PJ. The
urological complications of renal transplantation: a se-
ries of 1535 patients. BJU International. 2002; 90: 627—
634.

8. Buresley S, Samhan M, Moniri S, Codaj J, Al-Mousa-
wi M. Postrenal transplantation urologic complica-
tions. Transplant Proc. 2008; 40 (7): 2345-2346. doi:
10.1016/j.transproceed.2008.06.036.

145

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Whang M, Yballe M, Geffner S, Fletcher HS, Palekar S,
Mulgaonkar S. Urologic complications in more than
2500 kidney transplantations performed at the Saint Bar-
nabas healthcare system. Transplant Proc. 2011; 43 (5):
1619-1622. doi: 10.1016/j.transproceed.2011.02.014.
Rahnemai-Azar AA, Gilchrist BF, Kayler LK. Indepen-
dent risk factors for early urologic complications after
kidney transplantation. Clinical Transplantation. 2015;
29: 403-408.

Slagt IK, Dor FJ, Tran TC, Kimenai HJ, Weimar W, Ij-
zermans JN. et al. A randomized controlled trial com-
paring intravesical to extravesical ureteroneocystostomy
in living donor kidney transplantation recipients. Kidney
Int. 2014; 85 (2): 471-477. doi: 10.1038/ki.2013.464.
Englesbe MJ, Dubay DA, Gillespie BW, Moyer AS, Pel-
letier SJ, Sung RS. et al. Risk factors for urinary com-
plications after renal transplantation. Am J Transplant.
2007; 7 (6): 1536-1541.

Mah TJ, Mallon DH, Brewster O, Saeb-Parsy K, But-
ler AJ, Bradley JA. et al. Ureteric complications in reci-
pients of kidneys from donation after circulatory death
donors. Clin Transplant. 2017; 31 (4). doi: 10.1111/
ctr.12912.

Sui W, Lipsky MJ, Matulay JT, Robins DJ, Onyeji IC,
James MB. et al. Timing and predictors of early urolo-
gic and infectious complications after renal transplant:
an analysis of a New York statewide database. Exp
Clin Transplant. 2018; 16 (6): 665—-670. doi: 10.6002/
ect.2016.0357.

Hamouda M, Sharma A, Halawa A. Urine leak after
kidney transplant: a review of the literature. Transplant
Proc. 2018; 16 (1): 90-95.

Nie ZL, Li 0S, Jin FS, Zhang KQ, Zhu FQ, Huo WQ. et
al. Urological complications in 1,223 kidney transplan-
tations. Urol Int. 2009; 83 (3): 337-341.

Aurio J. Complications urologiques et médicales de la
greffe rénale Urological and medical complications of
renal transplant. Journal de Radiologie. 2011; 92 (4):
336-342.

Giuliani S, Gamba P, Kiblawi R, Midrio P, Ghirardo G,
Zanon GF. Lymphocele after pediatric kidney transplan-
tation: incidence and risk factors. Pediatr Transplant.
2014; 18 (7): 720-725. doi: 10.1111/petr.12341.
Zagdoun E, Ficheux M, Lobbedez T, Chatelet V, Thu-
illier-Lecouf A, Bensadoun H. et al. Complicated lym-
phoceles after kidney transplantation. Transplant Proc.
2010; 42 (10): 4322-4325. doi: 10.1016/j.transpro-
ceed.2010.09.127.

Fabaa OR, Boissierb R, Budded K, Figueiredoe A, Tay-
lorf CF, Hevia V. et al. European Association of Urolo-
gy Guidelines on Renal Transplantation: Update 2018.
Eur Urol Focus. 2018; 4 (2): 208-218. https://doi.
org/10.1016/j.euf.2018.07.014.

Kumar S, Jeon JH, Hakim A, Shrivastava S, Baner-
jee D, Patel U. Long-term graft and patient survival
after balloon dilation of ureteric stenosis after renal
transplant: a 23-year retrospective matched cohort study.
Radiology. 2016; 281 (1): 301-310. doi: 10.1148/radi-
01.2016151629.



RUSSIAN JOURNAL OF TRANSPLANTOLOGY AND ARTIFICIAL ORGANS

Vol. XXI' N2 3-2019

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Duty BD, Barry JM. Diagnosis and management of ure-
teral complications following renal transplantation. Asi-
an J Urol. 2015; 2: 202-207.

Trushkin RN, Lubennikov AE, Podkorytova OL. Sovre-
mennye aspekty v lechenii urologicheskih oslozhnenij
posle transplantacii pochki. Moskovskij hirurgicheskij
zhurnal. 2014; 39 (5): 42-53. [In Russ, English abstract].
Margreiter M, Gyéri GP, Béhmig GA, Trubel S, Miihl-
bacher F, Steininger R. Value of routine voiding cys-
tourethrography after renal transplantation. Am J
Transplant. 2013; 13 (1): 130-135. doi: 10.1111/j.1600-
6143.2012.04284 x.

Lubennikov AE, Trushkin RN, Podkorytova OL. Pu-
zyrno-mochetochnikovyj reflyuks posle transplantacii
pochki. Moskovskij hirurgicheskij zhurnal. 2014; 37
(37): 64-68. [In Russ, English abstract].

van Aalderen MC, Heutinck KM, Huisman C, ten Ber-
ge 1J. BK virus infection in transplant recipients: clinical
manifestations, treatment options and the immune res-
ponse. Neth J Med. 2012; 70 (4): 172-183.

Wilson CH, Bhatti AA, Rix DA, Manas DM. Routine in-
traoperative ureteric stenting for kidney transplant reci-
pients. Cochrane Database of Systematic Reviews. 2005;
4: CD004925.

Wilson CH., Rix DA, Manas DM. Routine intraopera-
tive ureteric stenting for kidney transplant recipients.
Cochrane Database of Systematic Reviews. 2013; 6:
CD004925.

Tavakoli A, Surange RS, Pearson RC, Parrott NR, Au-
gustine T, Riad HN. Impact of stents on urological com-
plications and health care expenditure in renal transplant
recipients: results of a prospective, randomized clinical
trial. J Urol. 2007; 177 (6): 2260-2264.

Gomes G, Nunes P, Castelo D, Parada B, Patrdo R, Bas-
tos C. et al. Ureteric stent in renal transplantation. Trans-
plant Proc. 2013; 45 (3): 1099-1101. doi: 10.1016/j.
transproceed.2013.02.086.

Abrol N, Dean PG, Prieto M, Stegall MD, Taner T. Rou-
tine Stenting of Extravesical Ureteroneocystostomy
in Kidney Transplantation: A Systematic Review and
Meta-analysis Author links open overlay panel. Trans-
plant Proc. 2018; 50 (10): 3397-3404. doi: 10.1016/.
transproceed.2018.06.041.

Laftavi MR, Chaudhry Q, Kohli R, Feng L, Said M, Pao-
lini K. et al. The role of ureteral stents for all ureteroneo-
cystostomies in kidney transplants. Int J Organ Trans-
plant Med. 2011; 2 (2): 66-74.

Fayek SA, Keenan J, Haririan A, Cooper M, Barth RN,
Schweitzer E. et al. Ureteral stents are associated
with reduced risk of ureteral complications after kid-
ney transplantation: a large single center experience.
Transplantation. 2012; 93 (3): 304-308. doi: 10.1097/
TP.0b013e31823ec08]1.

Lange D, Bidnur S, Hoag N, Chew BH. Ureteral stent-
associated complications — where we are and where we
are going. Nature Reviews Urology. 2015; 12: 17-25.
Parapiboon W, Ingsathit A, Disthabanchong S, Nong-
nuch A, Jearanaipreprem A, Charoenthanakit C. et al.
Impact of early ureteric stent removal and cost-benefit
analysis in kidney transplant recipients: results of a ran-

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

146

domized controlled study. Transplant Proc. 2012; 44 (3):
737-739. doi: 10.1016/j.transproceed.2011.11.033.
Gozdowska J, Czerwinska M, Chabros £, Mbnarczyk G,
Kwiatkowski A, Chmura A. et al. Urinary tract infec-
tions in kidney transplant recipients hospitalized at a
transplantation and nephrology ward: 1-year follow-
up. Transplant Proc. 2016; 48 (5):1580-1589. doi:
10.1016/j.transproceed.2016.01.061.

Wingate JT, Brandenberger J, Weiss A, Scovel LG,
Kuhr CS. Ureteral stent duration and the risk of BK po-
lyomavirus viremia or bacteriuria after kidney transplan-
tation. Transpl Infect Dis. 2017; 19 (1). doi: 10.1111/
tid.12644.

Sinangil A, Celik V, Barlas S, Akin EB, Ecder T. Should
transplant ureter be stented routinely or not? Eur Rev
Med Pharmacol Sci. 2014; 18 (23): 3551-3556.

Shohab D, Khawaja A, Atif E, Jamil I, Ali I, Akhter S. Fre-
quency of occurrence of urinary tract infection in double
J stented versus non-stented renal transplant recipients.
Saudi J Kidney Dis Transpl. 2015; 26 (3): 443—446. doi:
10.4103/1319-2442.157298.

Kimap M, Boyvat F, Torgay A, Moray G, Yildirim S, Ha-
beral M. Incidence of urinary complications with double
j stents in kidney transplantation. Transplant Proc. 2019;
17 (Suppl 1): 148-152.

Soylu L, Aydin OU, Atli M., Gunt C, Ekmekci Y, Cek-
men N. et al. Does early removal of double J stents re-
duce urinary infection in living donor renal transplantati-
on? Arch Med Sci. 2019; 15 (2): 402-407. doi: 10.5114/
aoms.2018.73524.

Indu KN, Lakshminarayana G, Anil M, Rajesh R, Geor-
ge K, Ginil K. et al. Is early removal of prophylactic
ureteric stents beneficial in live donor renal transplan-
tation? Indian J Nephrol. 2012; 22 (4): 275-279. doi:
10.4103/0971-4065.101247.

Patel P, Rebollo-Mesa I, Ryan E, Sinha MD, Marks SD,
Banga N. et al. Prophylactic ureteric stents in renal trans-
plant recipients: a multicenter randomized controlled tri-
al of early versus late removal. Am J Transplant. 2017;
17 (8): 2129-2138. doi: 10.1111/ajt.14223.

Coskun AK, Harlak A, Ozer T, Eyitilen T, Yigit T, Demir-
bas S. et al. Is removal of the stent at the end of 2 weeks
helpful to reduce infectious or urologic complications af-
ter renal transplantation? Transplant Proc. 2011; 43 (3):
813-815. doi: 10.1016/j.transproceed.2010.11.016.

Liu S, Luo G, Sun B, Lu J, Zu Q, Yang S. et al. Early
removal of double-J stents decreases urinary tract infec-
tions in living donor renal transplantation: a prospective,
randomized clinical trial. Transplant Proc. 2017; 49 (2):
297-302. doi: 10.1016/j.transproceed.2016.12.007.

Cai JE, Wang W, Hao W, Sun ZJ, Su LL, Li X. et al. Meta-
analysis of early versus late ureteric stent removal after
kidney transplantation. Transplant Proc. 2018; 50 (10):
3411-3415. doi: 10.1016/j.transproceed.2018.08.033.
Kriegshauser JS, Naidu SG, Heilman RL, Huettl EA,
Ferlic EA, Castle EP. et al. Primary percutaneous treat-
ment of transplant ureteral strictures using tandem
stents. J Vasc Interv Radiol. 2013; 24 (6): 874-880. doi:
10.1016/j.jvir.2013.02.019.

Aytekin C, Boyvat F, Harman A, Ozyer U, Colak T, Ha-
beral M. Percutaneous therapy of ureteral obstructions



LITERATURE REVIEWS

49.

50.

51.

52.

53.

54.

55.

and leak after renal transplantation: long-term results.
Cardiovasc Intervent Radiol. 2007; 30 (6): 1178—-1184.
Helfand BT, Newman JP, Mongiu AK, Modi P, Meeks JJ,
Gonzalez CM. Reconstruction of late-onset transplant
ureteral stricture disease. BJU Int. 2011; 107 (6): 982—
987. doi: 10.1111/§.1464-410X.2010.09559 ..

Haberal M, Boyvat F, Akdur A, Kirnap M, Ozcelik U,
Yarbug Karakayali F. Surgical complications after kid-
ney transplantation. Transplant Proc. 2016; 14 (6): 587—
595.

He B, Bremner A, Han Y. Classification of ureteral ste-
nosis and associated strategy for treatment after kidney
transplant. Transplant Proc. 2013; 11 (2): 122-127.
Duty BD, Conlin MJ, Fuchs EF, Barry JM. The current
role of endourologic management of renal transplantati-
on complications. Advances in Urology. 2013: 246520.
Schondorf D, Meierhans-Ruf S, Kiss B, Giannarini G,
Thalmann GN, Studer UE. Ureteroileal strictures after
urinary diversion with an ileal segment-is there a place
for endourological treatment at all? J Urol. 2013; 190
(2): 585-590. doi: 10.1016/j.juro.2013.02.039.

Ooms LSS, Moelker A, Roodnat JI, ljzermans JNM,
Idu MM, Terkivatan T. Antegrade balloon dilatation as
a treatment option for posttransplant ureteral strictures:
case series of 50 patients. Exp Clin Transplant. 2018; 16
(2): 150-155.

Balaban M, Ozkaptan O, Sevinc C, Karadeniz T. Mini-
mally Invasive Approach to Ureteral Stricture in Trans-
plant Kidney by Periodic Retrograde Ureteral Stent
Placement and Exchange. Tramnsplant Proc. 2018; 50
(10): 3405-3410.

147

56.

57.

58.

59.

60.

61.

Yushina EG, Feofilov IV, Bykov AYu, Grigorov EV. Malo-
invazivnye metody korrekcii urologicheskih oslozhnenij
posle transplantacii pochki. ACTA Biomedica Scientifica.
2012; S4 (86); 122. [In Russ].

Kwong J, Schiefer D, Aboalsamh G, Archambault J,
Luke PPI, Sener A. Optimal management of distal ure-
teric strictures following renal transplantation: a syste-
matic review. Transpl Int. 2016; 29 (5): 579-588. doi:
10.1111/tri.12759.

Arpali E, Al-Qaoud T, Martinez E, Redfield RR III, Le-
verson GE, Kaufman DB. Impact of ureteral stricture and
treatment choice on long-term graft survival in kidney
transplantation. Am J Transplant. 2018; 18 (8): 1977—
1985. doi: 10.1111/ajt.14696.

Hau HM, Tautenhahn HM, Schmelzle M, Krenzien F,
Schoenberg MB, Morgul MH. et al. Management of
urologic complications in renal transplantation: a single-
center experience. Transplant Proc. 2014; 46 (5): 1332—
1339. doi: 10.1016/j.transproceed.2014.04.002..

Lucas JW, Ghiraldi E, Ellis J, Friedlander JI. Endosco-
pic Management of Ureteral Strictures: an Update. Cur-
rent Urology Reports. 2018; 19 (4): 24. doi: 10.1007/
$11934-018-0773-4.

Perlin DV, Aleksandrov 1V, Zolotarev GM. Laparoskopi-
cheskaya rekonstrukciya mochevogo trakta transplantata
u pacientov so strikturoj mochetochnika posle peresad-
ki pochki. Russian Journal of Transplantology and Ar-
tificial Organs. 2013; 15 (3): 32-37. [In Russ, English
abstract]  https://doi.org/10.15825/1995-1191-2013-3-
32-37.

The article was submitted to the journal on 28.06.2019



