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ABSTRACT

Percutaneous nephrostomy is a first-line minimal invasive treatment option for ureteral obstruction following
kidney transplantation , with high effectiveness and a low complication rate. Percutaneous nephrostomy
might be used as a temporary salvage therapy, providing acute decompression of the kidney collecting
system and preventing graft loss. It can also function as a permanent and sometimes only possible op-
tion in transplant patients with frequent recurrences of ureteral stenosis who either fail an open surgical
reconstruction or who are not good candidates for these procedures. We present two patients with acute
decline in urine output after renal transplantation with radiologically verified hydroureteronephrosis of
the transplanted kidney (graft) caused by stenosis of distal ureter. In both cases, nephrostomy was placed
within 48 hours as a temporary salvage treatment that ameliorates renal function and prevents graft loss.
The permanent nephrostomy was the only possible solution for the preservation of the graft’s function in
the first case because of the recurrences of ureteral stenosis after several percutaneous interventions and
open-surgery ureteral reconstruction. A few episodes of nephrostomy tube-related infections were resolved
with antibiotics in the first case. The second case was treated with open ureteroneocystostomy with resection
of stenotic segment and reinsertion of the ureter into the bladder (ureterocystoneostomy) because of the
length of the involved ureteral segment. Both patients had stable graft function in the follow-up period.
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INTRODUCTION

Urinary leak and ureteral stenosis are the
most common urological complications follow-
ing renal transplantation, with a reported inci-
dence from 3% to 8% [1]. Early diagnosis and
prompt management of these complications are
crucial for a renal graft’s survival. [1, 2]. Open
surgical techniques were traditionally used for
the correction of ureteral obstruction, but they
were associated with higher morbidity and pro-

longed stay in the hospital [3]. Interventional
radiology provided minimally invasive percu-
taneous techniques as an alternative to surgery
with a comparable rate of success and fewer
complications [1]. Percutaneous interventions
used for the management of ureteral stenosis
are: percutaneous nephrostomy (PCN), balloon
dilatation of stenotic segment, insertion of dou-
ble-J stent, and placement of metallic stent [1].
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All mentioned techniques could be used togeth-
er to achieve a better success rate with fewer
treatments (i.e., balloon dilatation followed
by percutaneous nephrostomy and antegrade
placement of nephroureteral stent). The report-
ed overall success rates of percutaneous tech-
niques for all types of ureteral strictures were
between 58% to 95% [2, 4, 5].

We present two patients with radiologi-
cally verified hydroureteronephrosis of the re-
nal graft, successfully treated with percutane-
ous nephrostomy.

CASE PRESENTATION

Case 1

M-CHAT is a tool which is widely accept-
ed anA 38-year old woman with kidney failure
of undetermined etiology received a first renal
transplant from a living-related donor in April
2015. The transplant surgeons performed pro-
phylactic double J stenting of the ureter to pro-
tect ureteroneocystostomy anastomosis. She was
treated with the standard induction therapy and
standard triple maintenance immunosuppressive

therapy. There was a primary graft function with
excellent perfusion of the graft on control dop-
pler ultrasound. The double J stent was removed
three weeks after the transplantation. After the
removal of double J stent from the ureter of the
graft, elevated serum levels of creatinine were
detected in control blood sampling. The doppler
ultrasound revealed normal graft perfusion with
preserved cortical thickness, but with detection
of grade 2 hydronephrosis with hydroureter of
the graft. A contrast-enhanced computer tomog-
raphy (CT) scan confirmed the diagnosis of hy-
droureteronephrosis of the graft with suspect
distal ureteral stenosis (Fig. 1A and 1B). A dou-
ble J stent was re-inserted. Control ultrasound
examinations showed progressive dilatation of
pelvicalyceal system of the graft with addition-
al graft function impairment. The double J stent
was removed, and the patient was treated with
the placement of temporary percutaneous ne-
phrostomy tube (PCN) and balloon dilatation of
the strictured section of the ureter. The success
of the percutaneous intervention was temporary
with re-stenosis of the distal ureter over the next
two weeks. The patient was referred to transplant
surgery for further open ureteral reconstruction.
During the surgery, the stenotic section of the

Figure 1. CT scan showed grade 2 hydronephrosis with hydroureter of the kidney allograft and suspect distal
ureteral stenosis (14 and 1B). Seven years after PCN insertion, control renal ultrasound showed still function-
al PCN with no signs of hydroureteronephrosis (1C and 1D).
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ureter was excised and simple a re-implantation
technique with creation of a new ureteroneocys-
tostomy was performed (Lich-Gregoir ureteral
reimplantation technique). The pathohistological
examination of the resected specimen showed
fibrotic tissue with surrounding chronic inflam-
mation. Urine cytology showed no decoy cells.
Two months after the operation, a control CT
scan documented re-stenosis of the distal ureter
of kidney allograft. The patient was treated with
the placement of a permanent percutaneous ne-
phrostomy tube with periodic exchanges, as the
only possible intervention for preservation of
the graft’s function. A few days later, the patient
was dismissed from the hospital with a serum
creatinine level of 151 umol/L (normal 45-109
umol/L). Over the next 7 years, the patient had
several percutaneous nephrostomy tube-related
infections (with Pseudomonas species, Entero-
coccus species, and Escherichia coli), and was
successfully treated with antibiotics. To the pres-
ent day, the PCN is still in function, with com-
pelling graft function and stabile serum creati-
nine levels of 154 pmol/L on the last control ap-
pointment of the patient (Fig. 1C and 1D).

Case 2

A 46-year old man with kidney failure
secondary to chronic glomerulonephritis under-
went successful renal transplantation from a liv-
ing-related donor in October 2016. The patient
was treated with standard induction therapy and
standard triple maintenance immunosuppressive
therapy. The post-transplant period was unevent-
ful, with stabile graft function. The prophylac-
tic double J stent was removed four weeks after
the transplantation. In March 2017, and the pa-
tient was admitted to the hospital due to gradu-
al decline in urine output and increased serum
creatinine level of 320 umol/L (normal 45-109
umol/L). The doppler ultrasound revealed nor-
mal graft perfusion with hydronephrosis grade
2 with hydroureter of the graft. The contrast-en-
hanced CT scan confirmed the diagnosis of hy-
droureteronephrosis of the graft and suggested
the presence of a distal ureteral stenosis. Since
retrograde imaging of the ureter and re-insertion
of'a double-J stent was not feasible, rapid decom-
pression of the collecting system of the graft with
placement of temporary percutaneous nephros-
tomy was performed. The ultrasonography of
the graft in the follow-up period revealed milder
residual hydronephrosis, with a decreased serum

creatinine level at 180 pmol/L. Due to the length
of stenotic ureteral segment (more than 3 cm),
the patient was treated with open ureteral recon-
struction. The strictured section of the ureter was
identified and excised with an extraperitoneal
approach. The isolated proximal non-strictured
healthy ureter was not long enough to reach the
bladder, and anastomosis to the right native ure-
ter was performed. The postoperative course of
the patient was uncomplicated, and he was dis-
charged on postoperative day 4 with a serum lev-
el of creatinine at 130 umol/L. Six years after the
operation, the patient remained well, with stabile
graft function and serum level of creatinine of
150 pumol/L on the last control appointment.

DISCUSSION

The ureteral obstructions in renal transplant
recipients are classified as early (<3 months) or
late obstructions (>3 months) depending on time
of their occurrence after transplantation [1]. Ear-
ly ureteral obstructions, in more than 90% of the
cases, were caused by insufficient vasculariza-
tion of the ureter which leaded to intrinsic stric-
ture formation. Since the distal ureter is the far-
thest from the renal artery, it is the most vulner-
able to ischemia and prone to repetitive stenosis
due to its anatomical location. Vasculitis related
to an acute rejection episode or vasoconstriction
caused by immunosuppressant therapy (cortico-
steroids and calcineurin inhibitors) and recent
cytomegalovirus (CMV) and BK infection could
lead to ureteral ischemia and stricture [6]. Some
mechanical causes (blood clots, mucosal edema
or stone transplanted with kidney) or technical
errors during creation of ureteroneocystostomy
might also result with ureteral obstruction in the
early postoperative period [1, 7]. Late ureteral
obstructions were secondary to ureteral ischemia
or rejection, although extrinsic compression
from lymphocele, hematoma, abscess or fibro-
sis from immunosuppressant medications might
also occur [7]. Ureteral obstructions were more
common in allografts from donors older than
65 years, with two renal arteries, longer time of
ischemia, and without placement of preventive
ureteral stent [4-7].

The underlying etiology of ureteral steno-

sis in our patients was difficult to assess. Based
on recommendation [8-10], the extra-vesical
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Lich-Gregoir ureteric anastomosis technique and
prophylactic ureteric JJ stents were used in both
our patients to minimize urological complica-
tions. Since the pathohistological evaluation of
the resected ureteric segment has shown fibrosis
with chronic inflammation without signs of vas-
culitis, we assumed that impaired vascular integ-
rity (ischemia) was the most likely explanation
for repetitive urethral stenosis. Pelvic anatomy
(position of the bladder and length of the trans-
plant ureter), applied immunosuppressant thera-
py and some “yet-to-be identified” patient-spe-
cific profibrotic factors might also contribute to
ureteral stenosis in reported cases.

The majority of early ureteral obstructions
were managed with conservative treatment or
percutaneous techniques. Late ureteral obstruc-
tions because of the fibrotic surrounding were
prone to recurrences and have been treated by
operation and resection of stenotic ureteral seg-
ment [1]. The timing of ureteral obstruction had
an important impact on the success rate of the
treatment. In a retrospective analysis by Bhaget
V] et al, 69% of the patients with early obstruc-
tive uropathy, were successfully treated with
percutaneous procedures, whereas only 33% of
the patients with late obstruction had successful
treatment with percutaneous procedures [11].

Renal ultrasonography (US) is an excellent
screening method with a sensitivity of almost
90% in the detection of hydronephrosis in pa-
tients [12]. A CT scan could identify the source
of obstruction (intrinsic vs. extrinsic). Nuclear
medicine scans and voiding cystourethrogram
(for detection of vesico-ureteral reflux) might be
helpful for some obscure cases [7].

The prompt treatment of hydronephrosis
in renal transplants is the decompression of the
collecting system, either with ureteral stent or the
nephrostomy tube placement. According to the
literature, percutaneous interventions including
balloon dilatation with a temporary stenting of
the ureter with a double-J stent or metallic stent
are considered first-line therapy in most recipi-
ents [2,7]. Patents with long ureteral stricture, as
it was in our case 2, could be managed by open
ureteroneocystostomy with resection and rein-
sertion of the ureter or less aggressive new tech-
niques like endoureterotomy with a cold knife or
laser [7]. The case 1 patient developed an early
ureteral obstruction because of distal ureteral
stenosis (fibrotic tissue with surrounding chronic
inflammation). Initially, the ureteral obstruction

was treated with the placement of a percutaneous
nephrostomy tube with balloon dilatation, but
without success. After several unsuccessful at-
tempts for percutaneous management of the ure-
teral obstruction, open surgery with resection of
the stenotic ureteral segment and creation of new
ureteroneocystostomy were done. Two months
post operation, the case 1 patient developed dis-
tal ureteral stenosis again. The permanent per-
cutaneous nephrostomy tube was placed as the
only possible solution for the preservation of
graft’s function. Srinivasan D. et al. analyzed 58
renal transplant patients with ureteral stricture, 8
(14.2%) required surgical revision and 2 (3.5%)
were with permanent PCN, as it was in our case
1 [3]. Many recent studies highlight the concept
of prolonged ureteral stenting (more than 12
months) in order to provide sufficient dilatation
of ureteral stenosis and to avoid open surgery
[4, 12, 13]. The case 2 patient developed a late
ureteral obstruction because of distal ureteral
stenosis. The percutaneous nephrostomy tube
was used as a temporary salvage therapy for the
preservation of the graft function. The length of
the stenotic ureteral segment imposed the need
of open-surgery treatment.

Transplant  percutaneous nephrostomy
placement is a highly effective and safe procedure
associated with low immediate and long-term
complication rates [1]. The recent analysis of 389
transplant patients with percutaneous nephrosto-
my showed a major complication rate of 9.6%,
with one dead patient from urosepsis, one colonic
injury, three major renal bleeding with need of
urgent surgical treatment, from which one patient
lost the kidney allograft [14]. In the study of Sri-
nivasan D. et al. only 2 out of 58 patients (3.5%)
were treated with permanent PCN after exhaust-
ing of all other procedures with stabile graft func-
tion and no major complications during the fol-
low-up of 34 months [3]. Patel et al. also report-
ed a high technical and clinical success rate of
percutaneous nephrostomy, with a 30-day major
complication rate of 1.4%, an overall complica-
tion rate of 6.8% and no graft losses [15]. Based
on the analysis of 21 kidney transplant patients
with ureteral stenosis treated with PCN, Mostafa
S. et al concluded that PCN provided long-term
success with few recurrences and low morbidi-
ty and mortality rates. Namely, all the treated
patients remained symptom free for a mean fol-
low-up period of 34.2 +/- 20.1 months (range, 3
to 81 months) and there was no difference in pa-
tient and graft survival rates between the patients
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undergoing PCN and other kidney recipients
[16]. Besides PCN, repetitive transplant ureter JJ
stenting might be viable option in patients who
either fail an open surgical reconstructive or en-
dourologic approaches, or who are deemed not
to be good candidates for these procedures [17].
In both our cases, nephrostomy was performed
within 48 hours of first radiological evidence of
ureteral dilatation, with successfully preserved
grafts function and without major complications.

CONCLUSION

Percutaneous nephrostomy is a first-line
treatment option for ureteral obstruction follow-
ing renal transplantation, with high effectiveness
and a low complication rate. PCN might be used
as a temporary salvage therapy that ameliorates
graft function and prevents graft loss. However,
in transplant patients with frequent recurrences of
ureteral stenosis, the permanent percutaneous ne-
phrostomy could be the only possible solution for
preservation of graft’s function.
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[epkyTanara HeppocToMa € BUCOKOS(SKTUBHA MUHUMAITHO MH3BAa3MBHA TEXHHUKA 32 TPETMaH Ha
ypeTepaHUTE OTICTPYKIIHMH ILITO CE jaByBaaT BO MOCTTPAHCINIAHTALMOHKOT 1epuo. [lepkyranara Hedpoc-
TOMa MOJKE JIa TIOCITY KU KaKo MPUBPEMEHa ,,Tepaliija Ha criacyBame", Koja IpeBeHnpa ryoeme Ha rpadytor,
HO MOJKE J[a C€ MPUMEHH M KaKO TPajHa U TOHEKOTalll eIMHCTBEHO MOXKHA OIIIH]ja 3a MAI[MEHTH CO YeCTH
PEKypEeHILIMH Ha ypeTepaiHa CTUKTYpa Kaj KOM OTBOPEHATa XUPYPIIIKa HHTEPBEHIIM]a HE Jajla Pe3yJITaTy.
Hue naBame nmpuka3 Ha [jBa MAlMEHTH IITO KIMHUYKH CE TIPE3CHTHPaa CO HaMaJIeHO MOKPEH-E M TOPacT Ha
JierpalaliCKUTe MPOAYKTH BO CEPYM BO pa3jinueH BPEMEHCKU HEPHO/] 10 TPAHCILIAHTaIUjaTa Ha OyOper.
CMKOBHHTE PaIMOJIOIIKH JI1jarHOCTUYKN MOJIAIMTETH Kaj 00aTa MaueHTy pHKa)kaa oCTOCHE AUCTaTHA
ypeTepaiiHa CTeHO3a CO KOHCEKyTUBHA JIUJIaTallija Ha yPETepOT U MEIBUKAIUIICTIaHHOT CUCTEM Ha aeK-
TUpaHUOT OyOpexeH anorpadt. Kaj obara manueHTn Oelie mocTaBeHa nepKyTana HepocToma BO PBUTE
48 yaca 1o ocTaByBambe Ha JMjarHo3ara, Kako IpUBpeMeHa Teparnuja Ha ,,cracyBame’, Koja ja oJleCHyBa
OyOpexxHata (hyHKIIHMja U TMPEBEHUPA ryoeme Ha rpadTotT. [Ipekyranara He(prCTOMa Oellie eIMHCTBEHATA
MO)KHA TePaIeBTCKa OIIIKja Kaj IPBUOT OJ1 ONUIIAHUTE NAUCHTH, OM/ICjKH 1 TIOKPaj HEKOJIKY MePKyTaH!
¥ OTBOPEHO XUPYPIIKH HHTEPBEHIIMH, IIOBTOPHO CE jaByBallle PECTEHO3a Ha IMCTATIHUOT JIeJT Of] YPETEpOT.
Bo nepronot Ha ciesierbe, Kaj marnueHTkara 6ea perucTpupaHi HEKOJIKY ennu30/1 Ha MH(PEKIINja acolupaHn
CO TMepKyTaHara He()poCcTOMa, KO Ce TPETHpaa COOABETHO CO aHTUOMOTHIM. BTOPHOT onuIaH nanueHt
Oellie TpEeTHPAaH ONEPAaTHBHO, CO OTBOPEHA YPETEPOHEOIIMCTOCTOMH]a M PECEKIIMja HA CTOHOTUYHHOT Cer-
MEHT MOpaJIi Heropata JoJikuHa., O0ara naMeHTH umaar ctaduiHa QyHKIMja Ha rpadToT BO MEPUOAOT
Ha CleficHe.
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