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SUMMARY

Introduction/Objective Urinary stasis in a transplanted kidney occurs due to ureteral obstruction caused
by intrinsic or extrinsic etiological factors. The aim of this study was to determine the prevalence, time
of occurrence, and etiopathogenetic factors of urinary stasis and their distribution according to the type
of kidney donor. And to analyze the success of different types of surgical and conservative treatment.
Methods The retrospective-prospective randomized study included 580 patients transplanted in the
Transplant Center, Clinic of Urology, University Clinical Center of Serbia, for a period of 20 years. After
diagnosing urinary stasis, minimally invasive or open surgical interventions were performed, while for
one group of patients the definitive treatment was non-surgical with observation and active monitor-
ing. The main control parameters during non-surgical treatment were the diameter of pyelon, serum
creatinine values, and urine culture findings.

Results Urinary stasis was found in 15% of transplanted patients. The largest number of transplanted
patients had early urinary stasis, within three months of transplantation (68%). The most common etio-
logical factors of urinary stasis were intrinsic factors (66%), which were significantly more frequent in
transplant patients from a living donor. Non-surgical treatment with observation and active monitoring
was successfully performed in 22% of the patients.

Conclusion The largest number of transplanted patients with urinary stasis has been successfully treated
surgically, most often with open surgery. Surgical correction is advised in cases of pronounced dilata-
tion of the canalicular system with a tendency to increase, in progressive decrease in renal function, and
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recurrent complicated urinary infections refractory to antibiotic therapy.
Keywords: kidney transplantation; urinary stasis; surgical treatment; conservative treatment

INTRODUCTION

Urinary stasis in a transplanted kidney occurs
due to obstruction of the ureter caused by in-
trinsic or extrinsic etiological factors. The cause
of intrinsic etiological factors where the patho-
logical process involves the wall of the ureter is
most often ischemia, and less often edema and
technical factors in reimplantation of the ureter
into the bladder. Ischemia occurs as a result of
extensive dissection around the ureter with a
lesion of the blood vessels that vascularize the
ureter and denudation of the adventitia of the
ureter, which contains small blood vessels, dur-
ing kidney explantation or kidney preparation
for transplantation [1]. Therefore, the vascular-
ization of the ureter should be preserved by a
minimal peri-urethral dissection and especially
by the preservation of the so-called “golden tri-
angle,” the space between the ureter, the lower
half of the kidney, and the renal vascular pedi-
cle. Stenting of the ureter protects against ure-
teral ischemia shortly after transplantation [2].
Extrinsic etiological factors can be extraureteral,
which compress the ureter (hematoma, lympho-
cele), and intraureteral, which are in the lumen
of the ureter (blood clot, calculus, tumor).
Early obstruction occurs within three
months of transplantation and is most often

caused by ischemia of the ureter, and less often
by technical errors when performing uretero-
cystoneostomy, and compression from the out-
side [3]. Late obstruction, three months after
transplantation or later, occurs due to ischemic
tibrosis caused by deficient vascularization of
the ureter, vasculitis in the context of episodes
of acute rejection, vasoconstriction caused by
immunosuppressive therapy, and chronic infec-
tion [4]. Viral and bacterial infections, acute
rejection, and toxicity of immunosuppressive
therapy can cause occasional transient obstruc-
tion due to ureterocystoneostomy edema and
a loss of ureteral tone, due to denervation and
impaired ureteral peristalsis. Ureteral tumors
and urolithiasis are rare causes of late ureteral
obstruction in transplanted patients [5].
Urinary stasis in a transplanted kidney most
often requires surgical treatment in order to pre-
serve renal function, prevent graft loss and death
of the recipient. Any surgical intervention on a
transplanted kidney is extremely precarious due
to the possibility of further damage and loss of
graft function and endangering the life of the
patient [6, 7]. Therefore, it is justified to consider
the possibility of a non-surgical expectant ap-
proach in the treatment of this complication [8].
The aim of this study was to determine
the occurrence, time of development, and
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etiopathogenetic factors of urinary stasis in the transplant-
ed kidney and their distribution according to the type of
kidney donor; to assess the success of different types of
surgical treatment: open and minimally invasive endo-
scopic and percutaneous interventions, and non-surgical
approaches to the treatment of urinary stasis; and to ana-
lyze the most important parameters in the observation and
active monitoring of transplanted patients with urinary
stasis who are treated non-surgically, i.e., the parameters
based on which the indication for surgical treatment will
be set.

METHODS

The research was conducted as a retrospective-prospective
randomized cohort study. The study included 580 patients
transplanted over a period of 20 years, from 1999 to 2018,
at the Transplantation Center, Clinic of Urology, University
Clinical Center of Serbia. In all living donor kidney trans-
plant patients, the donors were close relatives of the recipi-
ent. All cadaveric kidney donors were heart-beating (brain-
dead) donors. In most cases, cadaveric uniorgan explants
of only kidneys, were performed. Multi-organ cadaveric
explants with kidney and liver explants were extremely
rare. In the selection of a living donor, while determining
the suitability of a cadaveric donor, as well as determining
suitable recipient for a kidney transplant, all immunologi-
cal and clinical criteria were met.

In all the patients, a standard operative technique was
used during kidney explantation, from both living and
cadaveric donors, and kidney transplantation. In all cases
of transplantation from a living donor, termino-terminal
arterial anastomosis of the renal artery and hypogastric
artery was performed, while termino-lateral anastomosis
of the renal artery and external iliac artery was performed
in cadaveric transplantation. Urethrocystoneostomy was
performed extravesically according to the Lich-Gregoir
technique with mandatory placement of a “double J” stent
within three weeks. In all cases of kidney transplantation,
whether from a living or cadaveric donor, the left kidney
was transplanted into the right iliac fossa, and the right
kidney into the left. In most transplants, graft perfusion
was performed using the Collins solution, and extremely
rarely, only in multiorgan explantation, using histidine-
tryptophan-ketoglutarate. All the patients were on a stan-
dard protocol of triple conventional immunosuppressive
therapy. Induction immunosuppression was performed
in all the patients. In kidney rejection, with or without
previous biopsy, standard immunosuppressive treatment
was applied.

The following diagnostic procedures were used in the
diagnosis of urinary stasis: ultrasonography, antegrade
pyelography, multislice computed tomography (MSCT),
cystography, intravenous urography, nuclear magnetic
resonance (NMR), and dynamic scintigraphy. As part of
the diagnosis of urinary stasis in the transplanted kidney,
the existence of an associated urinary fistula was ruled out
in all the subjects.
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In all the patients undergoing surgical treatment, percu-
taneous nephrostomy was initially performed. The initial
surgical therapeutic procedures were minimally invasive
endoscopic or percutaneous, and some of the open surgi-
cal interventions were performed in case of their failure.
The group of patients whose definitive treatment was non-
surgical was under observation and active monitoring with
frequent ultrasonography controls, as well as repeated lab-
oratory and microbiological analyses. The main observed
control parameters in accordance with the data from the
literature were as follows: the diameter of the pyelon of the
transplanted kidney (measured ultrasonographically), se-
rum creatinine values and urine culture (positive result was
a bacterial count > 10°) [8]. The values are presented as ini-
tial (value at the beginning of the observation), maximum
(highest value during the observation) and final (value at
the end of the observation).

Written consent was obtained from all the patients, the
study has been approved by the relevant ethics committee,
and conforms to the legal standards.

RESULTS

Out of 580 transplanted patients, a slightly higher num-
ber were from a living donor (306; 53%) (Figure 1). The
largest number of transplantations from a living donor
was performed in the first half of the study, from 1999 to
2008 (259), and from a cadaveric donor in the second half,
from 2009 to 2018 (216). The difference in the number of
transplants performed in the first and second half of the
study in relation to the type of kidney donor is statistically
significant (p < 0.05).

~—&— CADAVERIC DONOR

a5 ~—&—LIVING DONOR

40

35

30

=

20

0 0
1999 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 2018

Figure 1. Annual distribution of kidney transplants according to donor
type (n=580)

The average age of the transplanted patients was
39.6 + 10.6 years (range 18-62 years). The largest number
of transplanted patients, 412 of them (71%) were between
the ages of 30 and 50 years, 110 (19%) were under 30 years
old, and 58 (10%) were older than 50 years. Among the
transplanted patients, there were slightly more female pa-
tients (348; 60%).

In 87 (15%) transplanted patients, urinary stasis was
found on the transplanted kidney. Approximately the same
incidence of urinary stasis was registered in transplants
from living (51; 17%) and cadaveric donors (36; 13%). The
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difference in the number of patients with urinary stasis
among transplanted patients from living and cadaveric
donors is not statistically significant (p > 0.05). There
was also no statistically significantly higher frequency of
urinary stasis in older recipients. The largest number of
transplanted patients had early urinary stasis, within three
months of transplantation (59; 68%). No statistically sig-
nificant difference was found in the prevalence of early and
late urinary stasis in transplanted patients from different
types of kidney donors (p > 0.05).

Of the etiological factors of urinary stasis, intrinsic
factors were more frequent (57; 66%). Urinary stasis in
patients transplanted from living donors was more often
caused by intrinsic factors (42; 48%), and in cadaveric do-
nors by extrinsic factors (21; 25%) (Figure 2). The differ-
ence in the prevalence of intrinsic and extrinsic etiological
factors of urinary stasis, in transplantation from living and
cadaveric donors is statistically significant (p > 0.05). Of
the extrinsic etiological factors that led to urinary stasis in
the transplanted kidney, the extraureteral factors were the
following: lymphocele (14; 47%), hematoma (10; 33%), and
compression of the funiculus on the ureter (5; 17%); the
only intraureteral factor was calculosis (1; 3%).

The largest number of patients with urinary stasis re-
quired surgical treatment (68; 78%). In all cases of surgical
treatment, percutaneous nephrostomy was initially per-
formed. The majority of transplanted patients with uri-
nary retention required treatment with open surgery (43;
63%). The following types of open surgical treatment were
performed: replacement of the ureteral graft with a native
ureter and ureteropyeloanastomosis (22; 32%), revision of
ureterocystoneostomy (8; 12%), deliberation of the ureter
with probe placement (4; 6%), hematoma drainage (4; 6%),
marsupialization of lymphocele (3; 4%), and nephrectomy
of the transplanted kidney (2; 3%). Minimally invasive en-
doscopic and percutaneous procedures were performed
in 25 (37%) patients: percutaneous drainage with sclero-
therapy (11; 16%), retrograde endoscopic placement of
the probe (7; 10%), antegrade percutaneous placement of
the probe (4; 6%), percutaneous hematoma drainage (2;
3%), and extracorporeal lithotripsy (1; 2%) were performed
(Figure 3). Due to an unsuccessful previous intervention,
42 (62%) patients underwent two or more interventions
until successful surgical treatment was achieved. The treat-
ment was unsuccessful and ended with nephrectomy of the
transplanted kidney in only two (3%) patients.

Non-surgical treatment involving observation with ac-
tive monitoring was successfully performed in 19 (22%)
transplanted patients with urinary retention. The aver-
age duration of observation was 8.3 + 4.1 months (range
3-18 months). Non-surgical treatment led to the complete
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Figure 2. Etiological factors of urinary stasis in a transplanted kidney
according to the type of kidney donor
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Figure 3. Surgical treatment of urinary stasis (n = 68) with a representa-
tion of minimally invasive endoscopic and percutaneous (n = 25) and
open surgical procedures (n = 43)

resolution of urinary stasis in five patients (26%). The pa-
rameters observed during the conservative treatment of
urinary stasis in the transplanted kidney are presented in
Table 1. Statistically significant difference was found in
the initial and maximum values of serum creatinine in
relation to the end creatinine values (p < 0.05). No statis-
tically significant difference was found between the ini-
tial, maximum, and final values of the pyelon diameter
(p < 0.05). The frequency of positive urine culture initially
and during observation is statistically insignificant (p >
0.05), while all patients had a negative urine culture at the
end of observation.

In the majority of patients, one or more associated
pathological conditions were treated during conservative
treatment: cytomegalovirus infection (4; 22%), BK virus
infection (8; 44%), acute graft rejection (7; 39%), toxic-
ity of immunosuppressive therapy (10; 55%), and urinary
infection (11; 66%).

Finally, successful treatment of urinary stasis in the
transplanted kidney was achieved in 85 (98%) patients.
In two (2%) patients, the graft was lost, explanted, and the
patient was returned to dialysis. There were no fatalities.

Table 1. Parameters of conservative treatment of urinary stasis in a transplanted kidney (n = 19)

Parameters Initial value Maximal value End value p

Pyelon (mm) 22 +10(10-30) 28 £9(15-35) 20+12(0-30) p>0.05
Serum creatinine (umol/L) 197 + 89 (120-287) 236 + 75 (130-325) 118 £18(70-138) p <0.05
Positive urine culture (%) 50 61 0 p>0.05

The values are presented as initial (at the beginning of the observation), maximum (highest during the observation), and final (at the end of the observation period).

DOI: https://doi.org/10.2298/SARH220929061T
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DISCUSSION

Etiopathogenetic factors that lead to urological compli-
cations in a transplanted kidney are of donor or recipi-
ent origin and of medical or technical nature. Damage to
the transplanted kidney is the result of ischemia, inflam-
mation, infection, toxicity of immunosuppressive drugs,
clinical condition of the donor and recipient, or technical
errors during kidney explantation and transplantation [9].
The incidence of urinary stasis in a transplanted kidney is
highly variable according to different studies, and ranges
3-20% [4, 10, 11, 12]. In older studies, it is registered more
often than in today’s researches. This may be related to
advances in the technical factors of explantation and trans-
plantation and new, improved perfusion solutions and the
use of continuous mechanical hypothermic perfusion. In
addition, new, more effective and less toxic immunosup-
pressive drugs and revised immunosuppressive protocols
with lower doses of immunosuppressive drugs lead to a
reduction in complications. In our study, urinary stasis
in the transplanted kidney was detected in 15% of trans-
planted patients and occurred twice as often in the first
10 years of the study.

The most common etiological factors of urinary stasis
are intrinsic factors due to ischemia, technical errors, or
edema localized in the distal part of the ureter, most often
on ureterocystoneostomy. It has been stated that ischemia
is the most common cause of obstruction [7]. In our study,
intrinsic factors as a cause of urinary stasis were registered
in 66% of patients and were statistically significantly more
common in patients transplanted from a living donor.
Extrinsic etiological factors were significantly more fre-
quent in cadaveric donors, and lymphocele was the most
common among them.

Increasingly high-quality dialysis and improved drugs
for chronic renal failure lead to an older age of the recipi-
ents. The data on the association of the age of the recipient
with the onset of complications are controversial. In our
study, 71% of the transplanted patients were between the
ages of 30 and 50 years, and only 10% were older than
50 years. Irdam et al. [12] showed that older donor and
recipient age are risk factors in developing urinary stasis
after kidney transplantation. In our study no statistically
significantly higher frequency of urinary stasis was found
in older recipients.

The technical factor is important in causing urinary
stasis in the transplanted kidney, because interruption of
the ureter vascularization leads to ischemia and finally
stricture of the ureter. Preservation of normal ureter vas-
cularization by minimal periureteral dissection reduces
the possibility of ureteral complications. Even with all the
measures to preserve ureteral vascularization employed,
the distal ureter is prone to ischemia due to its location
and distance from the renal blood vessels (Figure 4).
Furthermore, technical factors such as the type of ure-
terocystoneostomy and prophylactic stent use may also in-
fluence the higher incidence of urinary stasis in the trans-
planted kidney [3]. Today, ureterocystoneostomy is most
often performed according to the modified Lich-Gregoir
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Figure 4. Right kidney explanted from cadaver and ready for trans-
plantation; the renal artery has an aortic “Carrel patch,”and the vein is
lengthened by the reconstruction of part of the vena cava; fatty tissue
is preserved in the hilus of the kidney and around the ureter (“golden
triangle”) to preserve ureteral circulation

extravesical technique. It is performed easily and quickly
on the front-lateral wall of the bladder. It includes a short
muscular tunnel across the end of the ureter to prevent
vesicoureteral reflux and development of compressive isch-
emia and subsequent stricture [13]. There are controversies
about the necessity of stenting the transplanted ureter. In
most studies, the prophylactic use of stents significantly
reduces the incidence of urethral strictures [14]. In our
study, all transplanted patients underwent ureterocystone-
ostomy according to the Lich—Gregoir technique using the
extravesical route, and the ureter was routinely stented by
placing a double ] probe within three weeks.

Urinary stasis is most often described as a complication
of kidney transplantation during the first year after trans-
plantation [10]. In our study, we found a more frequent oc-
currence of early obstruction, during the first three months
after transplantation (68%), which is consistent with the
results of similar studies [4, 15].

The connection between episodes of acute rejection
and the toxicity of immunosuppressive therapy in the oc-
currence of urinary stasis in a transplanted kidney is well
known [16]. Vasoconstriction during kidney rejection
and vasculitis caused by toxic immunosuppression ther-
apy lead to ischemia and further complications in ureter.
Immunological complications in the occurrence of urinary
stasis are less common in transplants from living relatives
and in transplants from cadaveric donors with standard
immunological risk. In our study, urinary stasis occurred
statistically insignificantly more often in transplantations
from living kidney donors.

Today, the main goal of surgical treatment of urinary
stasis in a transplanted kidney is the use of minimally
invasive surgical techniques due to lower accompanying
morbidity. Most patients with urinary stasis in a trans-
planted kidney can be treated with a percutaneous and
endoscopic approach [17]. Short ureteral strictures on the
distal ureter or on ureterocystoneostomy can be treated
by antegrade percutaneous dilatation and placement of
the probe into the ureter, or less often by a retrograde ap-
proach. In our study, surgical treatment was performed
in 78% of patients, and among them, open surgery was
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performed more often in 63% of patients, that is in ac-
cordance with similar studies [18]. In all cases of surgi-
cal treatment, percutaneous nephrostomy was initially
performed as a temporary measure to establish urinary
drainage, improve renal function, and treat infection [19].
Of the minimally invasive procedures, percutaneous drain-
age and lymphocele sclerotherapy were performed most
often. Open surgical intervention is indicated after previ-
ously unsuccessful endoscopic or percutaneous treatment
[20]. In our patients, ureter graft replacement with native
ureter and ureteropyeloanastomosis of native ureter with
pyelon of graft was most frequently performed open surgi-
cal treatment.

The non-surgical approach in treatment of urinary
stasis in transplanted patients involves observation with
active monitoring [8]. Successful non-surgical treat-
ment in our study was performed in 22% of the patients.
Repeated and periodic ultrasonographic examination,
monitoring of renal function through serum creatinine
levels, and monitoring of presence of urinary infection
are crucial before making the decision to perform surgi-
cal intervention on the transplanted kidney [14]. Surgical
correction is advised in cases of pronounced dilatation
of the canalicular system with a tendency to increase, in
cases of progressive decrease in renal function, and re-
current urinary infection refractory to antibiotic therapy
[8]. Progressive elevation of serum creatinine is a strong
indicator of graft dysfunction, while there is no standard
threshold value of pyelon diameter in predicting the
need for surgical intervention. It must be in conjunction
with other parameters, especially with serum creatinine
values, but also with the presence of a urinary infection
refractory to antibiotic therapy [8, 21]. In our study, in
successfully conservatively treated patients, a significant
reduction in serum creatinine was achieved with improve-
ment or normalization of graft function, followed by the
absence of urinary infection with sterile urine culture. In
one-quarter of patients, the dilatation of the canalicular
system of the graft disappeared spontaneously, while in
the others, functionally insignificant residual stasis re-
mained without the need for surgical correction (Figure 5).
Possible causes for residual stasis are a transient disturbance
of peristalsis with blockage of the transmission of peristal-
tic waves through the wall of the ureter due to edema and
ischemia, as well as transient vesicoureteral reflux [22].

Adequate treatment of associated pathological condi-
tions on the transplanted kidney with urinary stasis can
lead to an improvement in graft function and at the same
time to a reduction or complete disappearance of stasis
on the transplanted kidney. Therefore, a detailed explora-
tion of all possible factors of deterioration of graft func-
tion is required. There is a causal relationship between
cytomegalovirus, BK virus, and bacterial infection and
stasis in a transplanted kidney [23, 24, 25]. Infections can
cause edema, spasm, and ischemic damage to the ureter
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Figure 5. Complete spontaneous resolution of urinary stasis in the
transplanted kidney during observation and active follow-up over a
period of six weeks

leading to urinary stasis. The toxicity of immunosuppres-
sive therapy is accompanied by ischemic damage to the
ureter based on vasoconstriction and edema formation.
Therefore, minimizing the negative effects of immunosup-
pressive therapy is very important. Renal rejection can be
accompanied by obstruction due to local inflammation and
vasculitis-induced ischemia of the ureter, which results in
decreased tonus of the ureter due to denervation, and leads
to edema and later fibrosis [26]. It is important to focus on
the etiopathogenesis of urinary retention and to recognize
and treat associated pathological conditions that may lead
to graft dysfunction. Because of the unpredictable clinical
course, individual evaluation of each transplant patient
with urinary retention is crucial. In our study, the majority
of patients under observation with active monitoring were
treated for associated pathological conditions.

CONCLUSION

Urinary stasis in the transplanted kidney was found in 15%
of transplanted patients without significant differences in
representation according to the type of kidney donor. Most
often, urinary stasis in the transplanted kidney occurred
early, during the first three months after transplantation,
and the most common etiological factors were intrinsic
factors, significantly more common in transplantation
from a living donor. The largest number of patients with
urinary stasis were treated surgically with open surgery,
most often by replacing the graft ureter with a native ure-
ter with ureteropyeloanastomosis. Nonsurgical treatment
was successful in 22% of transplant patients with urinary
retention. Non-surgical treatment with active monitoring
requires repeated ultrasound examinations with monitor-
ing of renal function and the presence of urinary infection.
Surgical correction is advised in cases of pronounced dila-
tation of the canalicular system of the transplanted kidney
with a tendency to increase, in cases of progressive de-
crease in renal function and accompanying recurrent com-
plicated urinary infection refractory to antibiotic therapy.

Conflict of interest: None declared.

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):406-412



Urinary stasis in a transplanted kidney - 20 years of experience of one transplant center

REFERENCES

1.

10.

11.

12.

13.

Reyna-Sepulveda F, Ponce-Escobedo A, Guevara-Charles A,
Escobedo-Villarreal M, Pérez-Rodriguez E, Mufioz-Maldonado

G, et al. Outcomes and surgical complications in kidney
transplantation. Revista Mexicana de Trasplantes. 2018;6(3):85-90.
[PMID: 28828167]

Visser 1J, van der Staaij JPT, Muthusamy A, Willicombe M, Lafranca
JA, Dor FJMF. Timing of Ureteric Stent Removal and Occurrence
of Urological Complications after Kidney Transplantation: A
Systematic Review and Meta-Analysis. J Clin Med. 2019;8(5):689.
[DOI: 10.3390/jcm8050689] [PMID: 31100847]

Friedersdorff F, Weinberger S, Biernath N, Plage H, Cash H,
El-Bandar N.The Ureter in the Kidney Transplant Setting:
Ureteroneocystostomy Surgical Options, Double-J Stent
Considerations and Management of Related Complications. Curr
Urol Rep. 2020;21(1):3. [DOI: 10.1007/511934-020-0956-7]
[PMID:31960193]

Apel H, Rother U, Wach S, Schiffer M, Kunath F, Wullich B, et al.
Transplant Ureteral Stenosis after Renal Transplantation: Risk
Factor Analysis. Urol Int. 2022;106(5):518-26.

[DOI: 10.1159/000519787] [PMID: 34781290]

Kim HD, Ko EJ, Chung BH, Park CW, Kim YS, Yang CW. Urolithiasis
in Renal Transplantation Recipients. Transplantation.
2020;104(S3):5387. [DOI: 10.1097/01.tp.0000700540.30742.12]
Ruan D, Liu K, Li Z, Wang H, Han S, Zhang G. Clinical experience of
open surgery for ureteral stricture after endoureteral treatment in
renal transplantation. Chinese Journal of Nephrology, Dialysis &
Transplantation. 2021;30(5):440-4.

[DOI: 10.3969/j.jssn.1006-298X2021.5.008]

Arpali E, Al-Qaoud T, Martinez E, Redfield RR, Leverson GE,
Kaufman DB, et al. Impact of ureteral stricture and treatment
choice on long-term graft survival in kidney transplantation. Am J
Transplant. 2018;18(8):1977-85. [DOI: 10.1111/ajt.14696]

[PMID: 29446225]

Topuzovic C, Radovanovic M, Pejcic T. Is surgical treatment
necessary in all hydronephrotic kidney allografts? Vojnosanit
Pregl. 2018;75(3):301-5. [DOI: 10.2298/VSP160125331T]

Choate HR, Mihalko LA, Choate BT. Urologic complication in renal
transplants. Transl Androl Urol. 2019;8(2):141-7.

[DOI: 10.21037/tau.2018.11.13] [PMID: 31080774]

Juaneda B, Alcaraz A, Bujons A, Guirado L, Diaz JM, Marti

J. Endourological management is better in early-onset

ureteral stenosis in kidney transplantation. Transplant Proc.
2005;37(9):3825-7. [DOI: 10.1016/j.transproceed.2005.09.199]
[PMID: 16386552]

Severova G, Karanfilovski V, Nikolov |, Dzekova-Vidimliski

P, Rambabova-Bushljetik |, Dohcev S, et al. Percutaneous
Nephrostomy in the Treatment of Hydronephrosis in Renal
Transplant Patients — Case Report. Pril (Makedon Akad Nauk Umet
0Odd Med Nauki). 2022;43(3):55-60.

[DOI: 10.2478/prilozi-2022-0036] [PMID: 36473044]

Irdam GA, Sutojo B, Raharja PAR. Risk Factors of Ureteral Stenosis
in Kidney Transplant Recipients: A Retrospective Study in National
Referral Hospital in Indonesia. Adv Urol. 2021;2021:2410951.
[DOI: 10.1155/2021/2410951] [PMID: 33510785]

Gurkan A, Yakupoglu YK, Dinckan A, Erdogdu T, Tuncer M, Erdogan
O, et al. Comparing two ureter reimplantation technique in kidney
transplant recipients. Transpl Int. 2006;19(10):802-6.

[DOI: 10.1111/j.1432-2277.2006.00348.x] [PMID: 16961771]

Srp Arh Celok Lek. 2023 Jul-Aug;151(7-8):406-412

20.

21.

22.

23.

24.

25.

26.

411

Mano R, Golan S, Holland R, Livne PM, Lifshitz DA. Retrograde
endoureterotomy for persistent ureterovesical anastomotic
strictures in renal transplant kidneys after failed antegrade
balloon dilation. Urology. 2012;80(2):255-9.

[DOI: 10.1016/j.urology.2012.02.030] [PMID: 22497983]

Bachar GN, Mor E, Bartal G, Atar E, Goldberg N, Belenky A.
Percutaneous balloon dilatation for the treatment of early and late
ureteral strictures after renal transplantation: long-term follow-up.
Cardiovasc Intervent Radiol. 2004;27(4):335-8.

[DOI: 10.1007/500270-004-0163-9] [PMID: 15346208]

Deninger S, Nadalin S, Amend B, Guthoff M, Heyne N,
Konigsrainer A, et al. Minimal-invasive management of urological
complications after kidney transplantation. Int Urol Nephrol.
2021;53(7):1267-77.[DOI: 10.1007/511255-021-02825-7]

[PMID: 33655463]

Giessing M. Transplant ureter stricture following renal
transplantation: surgical options. Transplantation Proceedings.
2011;43(1):383-6. [DOI: 10.1016/j.transproceed.2010.12.014]
[PMID: 21335227]

Santos Pérez de la Blanca R, Medina-Polo J, Pefia-Vallejo H,
Juste-Alvarez S, Pamplona-Casamayor M, Duarte-Ojeda JM, et al.
Ureteral Stenosis and Fistula after Kidney Transplantation. Urol Int.
2023;107(2):157-64. [DOI: 10.1159/000523690] [PMID: 35468605]
Buttigieg J, Agius-Anastasi A, Sharma A, Halawa A. Early urological
complications after kidney transplantation: An overview. World J
Transplant. 2018;8(5):142-9. [DOI: 10.5500/w;jt.v8.i5.142]

[PMID: 30211022]

Rodriguez Faba O, Boissier R, Budde K, Figueiredo A, Taylor

CF, HeviaV, et al. European Association of Urology Guidelines

on Renal Transplantation: Update 2018. Eur Urol Focus.
2018;4(2):208-15. [DOI: 10.1016/j.euf.2018.07.014]

[PMID: 30033070]

Sarier M, Yayar O, Yavuz A, Turgut H, Kukul E. Update on

the Management of Urological Problems Following Kidney
Transplantation. Urol Int. 2021;105(7-8):541-7.

[DOI: 10.1159/000512885] [PMID: 33508852]

de Oliveira Marinho AC, Tavares-da-Silva E, Bastos CA, Roseiro

A, Parada B, Retroz E, et al. Acute Urinary Retention After Kidney
Transplant: Effect on Graft Function, Predictive Factors, and
Treatment. Transplant Proc. 2021;53(6):1933-8.

[DOI: 10.1016/j.transproceed.2021.06.003] [PMID: 34275596]
Leikis MJ, Denford AJ, Pidgeon GB, Hatfield PJ. Post renal
transplant obstruction caused by cytomegalovirus ureteritis.
Nephrol Dial Transplant. 2000;15(12):2063-4.

[DOI: 10.1093/ndt/15.12.2063-a] [PMID: 11096159]

Wisemann AC. Polyomavirus nephropathy: A current perspective
and clinical consideration. Am J Kidney Dis. 2009;54(1):131-42.
[DOI: 10.1053/j.2jkd.2009.01.271] [PMID: 19394729]

Skrabaka D, Kolonko A, Sekta S, Czerwinski J, Owczarek A, Valenta
Z, et al. Analysis of Complications and Recipients’ and Graft
Survival in Patients 60 Years of Age and Older in the Long-Term
Follow-up Period After Kidney Transplant: A Single-Center, Paired
Kidney Analysis. Transplant Proc. 2022;54(4):948-54.

[DOI: 10.1016/j.transproceed.2022.03.038] [PMID: 35760623]
Acharya R, Aly R, Upadhyay K. Renal Transplant
Hydroureteronephrosis as a Manifestation of Rejection: An Under-
Recognized Entity? Case Rep Nephrol Dial. 2021;11(1):87-94.
[DOI: 10.1159/000514199] [PMID: 33829046]

www.srpskiarhiv.rs



412

Topuzovi¢ C. et. al.

YpUHapHK 3aCTOj HA TpaHCNIAaHTMPaHOM bybpery — ABaAeceToroAuL e UCKYCTBO

jeAHOr TPaHCNNAHTALMOHOT LEEHTPA

Yenomup Tomy3osuh', Munan PagoBaHoBuh'2, HeHag Tony3osuh?, AnekcaHgap JaHnuuh'? Anekca 3y6ennh?
'YHuBep3uTeTCKN KNMHUYKY LeHTap Cpbuje, KnuHuka 3a yponorujy, beorpag, Cpbuja;

2Ynueepautet y beorpagy, MeanunHcku dakyntet, beorpag, Cpbuja;

YHnBep3uTeTCKu KNUHUYKK LieHTap Cpbuje, KnuHuka 3a ruHekonorujy 1 akywepctso, beorpag, Cpbuja

CAXETAK

YBog/Lurmb YpriHapHW 3aCToj TpaHCnaHTpaHor bybpera Ha-
CTaje 300r oncTpyKUuje ypeTepa U3asaHe UHTPUH3UYHIM U
EKCTPUH3NYHUM ETVOMOLWKIM BaKTOpHMA.

Linsb papa je 610 yTBPAUTY 3aCTYN/bEHOCT, BPEME HacTaHKa
1 eTonaToreHeTcke GpakTope YpUHAPHOT 3aCToja Ha TpaH-
CMNaHTMPaHOM GyBpery 1 HUXoBYy AMCTPUOYLIMjY NpeMa BPCTU
JoHopa bybpera, Kao v aHanM3rpaT y4ecTanocT v yCnewHoCT
PasnuUNTUX BPCTa XMPYPLUKOT 11 KOH3ePBATVBHOT Neyetba.
MeTope Y peTpoCneKkTBHO-NPOCNEKTMBHO]j PaHLOMM30BaHO]
cTyauju obyxsaheHo je 580 60necHUKa ca TpaHCMIaHTUPAHUM
6y6perom y LleHTpy 3a TpaHcnnaHTauwujy KnuHuke 3a ypono-
rvjy Knunuukor ueHtpa Cpbuje y neprogy og 20 roamHa. Mo
AVjarHOCTVKOBatby YPUHAPHOT 3aCTOja Ha TPaHCMIaHTUPAHOM
6y6pery, ypaheHe cy MUHVMaNHO MHBa3UBHE WMV OTBOPEHE
XUPYpPLUKe NHTePBeHLMje, AOK je 3a jeAHy rpyny 6onecHrKa
OebVHUTVBHO Nleyere 6110 HEXMPYPLLKO ca orncepBaLjom
1 aKTMBHUM npaherbem. [MaBHY KOHTPONHM NapameTpu y TOKY
HeXMPYPLLKOT neyera 6unu cy gnjametap nujenoHa TpaH-
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cnnaHTMpaHor 6ybpera, BpefHOCTU CEPYMCKOT KpeaTuHVHa 1
Hanas ypyHoOKynType.

Pesynrtatu Kop 15% 6onecHriKa ca TpaHCMIaHTApaHum 6y6pe-
rom HaheH je yprHapHU 3acToj Ha TpaHCMaHTUpaHom 6y6pery.
Hajsehn 6poj 6onecHrKa MMao je paHu YpUHaAPHW 3aCToj, y TOKY
npBa TPU Mecella of TpaHcnnaHTauuje (68%). Hajuewhn etu-
0JIOWKN GpaKTOpY YPUHAPHOT 3acToja Cy 61NV MHTPUH3NYHN
dakTopu (66%), Koju Cy ce 3HauajHO yuyecTanmje jaBsbani Kog,
60necHKa ca TpaHCNIaHTUPaHM 6ybperom of Xu1Bor JOHopa.
HexvpypLuKo neyerse ca oncepsaLmjom 1 akTBHUM Npaherbem
je ycnewHo cnpoBeaeHo Kog 22% 6onecHrKa.

3akrmpyuak Hajsehu 6poj 6onecHrka ca ypuHapHUM 3acTojem
neyeH je xupypLuKkn. XnpypLuka Kopekuuja ce caBeTyje y ciy-
yajeBMMa U3paxkeHe Aunatalmje KaHanmKynapHoOr cuctema ca
TeHAeHUujoM noBehatba, Kog NPOrpecrBHOT CHUXEHA PeHanHe
bYyHKUWMje 1 peuyanBHE KOMMIMKOBaHE YprHapHe nHdekLmje
OTMOPHE Ha aHTNONOTCKY Tepanujy.

KmbyuHe peun: TpaHcnnaHTtayuja 6ybpera; yprHapHU 3acToj;
XUPYPLLKO JleYeHbe; HEXPYPLLKO Nleyere
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