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Is surgical treatment necessary in all hydronephrotic kidney

allografts?

Da li je hirurski pristup neohodan u

svim slucajevima leCenja hidronefroze
transplantiranog bubrega?

Cedomir Topuzovié, Milan N Radovanovié¢, Tomislav Pej¢i¢

Clinical Center of Serbia, Clinic

Abstract

Background/Aim. The management of kidney graft hy-
dronephrosis (IKGH) is usually surgical, although some cas-
es require expectant management and follow-up. The aim of
the study was to discuss the criteria for expectant manage-
ment or immediate surgical intervention in the series of pa-
tients with KGH. Methods. The paper is based on a retro-
spective study of 42 patients with KGH. The patients un-
derwent kidney transplantation from January 2007 to De-
cember 2012. There were 19 cadaveric donor recipients and
23 living donor recipients. The average follow-up was 15,2
(range 12-21) months. The average recipient’s age was 41,6
years. In every case study, the diagnosis of graft hy-
dronephrosis was established using abdominal ultrasono-
graphy. The degree of hydronephrosis was estimated on the
basis of measuring the maximal diameter of the pelvicalyceal
dilatation (PD). Results. There were no patients with graft
failure after the period during which they were under medi-
cal observation. Hydronephrosis resolved completely in six
(14%) patients. The median maximal PD was 28 £ 9 (range
14 —38) mm and the median last PD was 23 + 11 (range 0—
35) mm and they did not differ significantly (p = 0.23). The
last serum creatinine was significantly lower than the maxi-
mal creatinine value (p < 0.05). In twelve (29%) patients re-
nal function normalized. Renal function remained stable
during the period of medical observation. At the end of the
follow-up, all patients had sterile urine culture. Conclusion.
The traditional doctrine, according to which KGH repre-
sents an absolute indication for surgery, can be debated; the
majority of the patients observed requite just active surveil-
lance. Prompt surgical correction is recommended only in
cases with increasing pelvicalyceal dilatation and the devel-
opment of symptoms, progressively decreasing renal func-
tion or recurrent urinaty tract infection.
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Apstrakt

Uvod/Cilj. Pristup lecenju hidronefroze transplantiranog bub-
rega (HTB) je obi¢no hirurski, iako neki slucajevi zahtevaju ek-
spektativni pristup i pracenje. Cilj rada bio je utvrditi kriterijume
za ekspektativni pristup ili neposredan hirurski pristup na seriji
bolesnika sa hidronefrozom transplantiranog bubrega. Meto-
de. Rad se bazira na retrospektivhom istrazivanju koje je obu-
hvatilo 42 bolesnika sa HTB. Ispitivanjem su obuhvaceni bole-
snici kod kojih je ucinjena transplantacija bubrega u periodu od
januara 2007. godine do decembra 2012. godine. U posmatra-
nom periodu ucinjeno je 19 kadaveri¢nih transplantacija i 23
transplantacije sa zivog donora. Prosecno vreme pracenja bilo
je 15,2 (raspon 12-21) meseca. Prosecna starost osobe koja je
primila bubreg bila je 41,6 godina. Dijagnoza hidronefroze u
svakom slucaju je postavljana ultrazvucnim pregledom. Stepen
hidronefroze procenjivan je na osnovu merenja maksimalnih
pre¢nika prosirenih bubreznih ¢asica i katlica. Rezultati. To-
kom perioda pracenja nije bilo slucajeva nefunkcionalnosti
grafta. Problem hidronefroze u potpunosti je bio resen kod sest
(14%) bolesnika. Prosecno maksimalno prosirenje bubreznih
Casica i katlica bilo je 28 £ 9 (raspon 14-38) mm, a prosecna
vrednosti prosirenja pijelona i ¢asica na kraju pracenja bila je 23
T 11 (raspon 0-35) mm. Nije postojala statisticki znacajna razli-
ka (p = 0.23). Poslednja kontrolna vrednost serumskog kreati-
nina bila je znacajno niza od maksimalne vrednosti kreatinina (p
< 0.05). Bubrezna funkcija je normalizovana kod 12 pacijenata
(29) i ostala je stabilna tokom perioda posmatranja. Na kraju
pracenja svi bolesnici su imali sterilan nalaz urinokulture. Zak-
ljucak. Tradicionalan pristup, po kome HTB predstavlja apso-
lutnu indikaciju za operativno lecenje, moze se dalje istrazivati;
vedina bolesnika koja je ovde pracena zahtevala je samo pazlji-
vo pracenje. Neodlozna hirurska intervencija preporucuje se
samo u slucajevima sa izrazitim prosirenjem bubreznih ¢asica i
karlice kao i razvojem simptoma progresivno smanjene bubre-
zne funkcije ili rekurentne infekcije urinarnog trakta.

Kljuéne reéi:

transplantacija bubrega; postoperativne komplikacije;
hidronefroza; bubreg, funkcijski testovi; prognoza;
leCenje, konzervativno.
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Introduction

Kidney graft hydronephrosis (KGH) is an increasing
problem in kidney transplant recipients. Patients with this
condition show a higher prevalence for developing irreversi-
ble graft failure. The incidence of kidney transplant obstruc-
tion ranges from 2-12% '. The presence of KGH can be due
to an obstruction, or it may appear because of other reasons °.
Hydronephrosis alone, or associated with additional patholo-
gical conditions, can lead to irreversible damage of renal
graft and graft loss °. Therefore, all factors affecting renal
function have to be explored in details.

The mainstay in the management of KGH is immediate
curative treatment. The most recent studies favor early surgi-
cal repair because of the adequate functional results with
preservation of renal graft function *°. It is considered that
urgent surgical intervention should be the first choice in ma-
naging KGH because of satisfying functional outcome cou-
pled with low morbidity. Delayed repair may lead to prolon-
gation of morbidity and negatively affect kidney graft functi-
on °. Just a small number of authors advocate delayed repair
because hydronephrosis may be due to factors other than ob-
struction > . In the past, a significant portion of patients with
renal transplant underwent open surgical procedures for the
treatment of obstruction °. However, with advances in
technology, these complications are now treated more often
by percutaneous and/or endoscopic techniques > °. No study
has yet evaluated the outcome of patients with asymptomatic
and non complicated KGH who underwent expectant mana-
gement. However, only clinically insignificant KGH is suita-
ble for active surveillance without the need for immediate
surgical intervention. The surgical significance of KGH may
be suggested with the underlying cause of hydronephrosis, a
degree of pelvicalyceal dilatation and deterioration of renal
function. All factors affecting renal function in addition to
hydronephrosis must be explored in detail. Close monitoring
of several parameters of renal function should be the basis of
active surveillance of patients with KGH. Therefore, the ne-
ed for routine surgery in patients with KGH may be debated.
The traditional doctrine that KGH represents an absolute in-
dication for surgery has recently been questioned. The aim of
this study was to present our experience with active surveil-
lance of clinically insignificant KGH and recommend crite-
ria for surgical interventions in these patients.

Methods

During a 6-year period, a retrospective review of our
institution kidney transplantation database was performed.
All transplantations were performed at our institution, the
Clinic of Urology, Clinical Center of Serbia, from January
2007 to December 2012. After institutional review board ap-
proval, 42 patients who underwent kidney transplantation
were included in this retrospective study. There were 23
kidney transplants from living donors and 19 from cadaveric
donors. The average age of recipients was 41,6 (range 23—
54) years. Lich-Gregoire ureteral implantation was perfor-
med in all kidney recipients and the ureter was stented with

indwelling double-J catheter. The ureteral double-J catheter
was removed 21 days after transplantation. After removal of
the double-J catheter, ultrasonography detected hydronephro-
sis in all kidney grafts.

Patients had a complete follow-up at least 1-year, 15.2
months on average (range 12—21 months) and were evaluated
with frequent clinical examinations. All patients were closely
followed-up with serial ultrasonography (US), urine culture
(UC) and serum creatinine (SCr) determination. The maxi-
mal diameter of the pelvicalyceal dilatation was used as a US
parameter. SCr and UC determination as well as US were re-
peated every week in first 3 months, every two weeks in 3 to
6 months and after that period they were performed once a
month. In the follow-up, we determined the variables for SCr
level and pelvicalyceal dilatation (PD) and compared them to
previous measurements. Once these values become stable,
the follow-up continues for at least 2 months, and if the valu-
es remain stable over that period, the follow-up ends. SCr va-
lues are considered normal by a SCr < 115 umol/L. Urinary
tract infection (UTI) is defined as any culture that yielded >
10° colonies. Recipients with UTI were treated with targeted
antibiotic therapy.

Additional measurements were performed during the
follow-up protocol and their repetition was decided on case-
by-case basis. Graft failure was defined as the date of return
to chronic dialysis, graft nephrectomy or death with a functi-
oning graft. All values are represented as the median + sta-
ndard deviation (range). Relationship among parameters was
analyzed using the unpaired t-test. P values < 0.05 were con-
sidered statistically significant.

Results

During the follow-up, the median maximal SCr level
was 245.8 + 78.6 (range 118.2-425.8) pmol/L and the medi-
an SCr level at the end of the follow-up was 133.8 + 58.9
(range 90.1-172.6) umol/L. The difference was statistically
significant (p < 0.05). Normalized renal function as defined
by the SCr < 115 pmol/L confirmed by last SCr value was
found in 12 (29 %) patients. Last SCr level remained stable
as constant value during the period at least 3 months, in me-
dian 6.3 + 2.8 (range 3—10) months. US demonstrated KGH
in all patients at initial presentation. The median maximal PD
was 28 + 9 (range 14-38) mm and the median last PD was
23 + 11 (range 0-35) mm and they did not differ
significantly (p = 0.23).

Hydronephrosis resolved completely in six (14%) pati-
ents. During the follow-up period in 34 (81%) patients asso-
ciated pathological conditions were treated. These were:
graft  rejection, acute tubular necrosis (ATN),
cytomegalovirus (CMV) infection and immunosuppression
drug nephrotoxicity and UTI. Clinical rejection was reported
in 16 (38%) patients. In the half of these patients, rejection
was proven by biopsy. Thirteen (31%) patients with delayed
graft function due to ATN required postoperative dialysis.
With respect to immunosuppression nephrotoxicity the SCr
levels remained stable after drug therapy which was modifi-
ed in 8 (19%) patients. Specific therapy for cytomegalovirus
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(CMV) infection was noted in 14 (33%) patients. UTI with
positive urine culture developed in 28 (67%) patients. In 17
(40 %) patients recurrent UTI was documented.

In Figures 1 and 2c and b ultrasonography images of
kidney graft hydronephrosis showing stable renal function
during the period of observation are given.

KIDNEY

Fig. 1 — Ultrasonography image of kidney graft hy-
dronephrosis in 28 years old female living-donor
recipients 21 months after transplantation with pelvicalyceal
dilatation 20 mm and serum creatinine 144 pmol/L
remained stable during 7 months.

KIDNEY

2 & R oo™
Fig. 2a — Ultrasonography image of kidney graft hy-
dronephrosis associating with biopsy proved rejection
in 41 years old male cadaveric-donor recipient 3 months af-
ter transplantation with pelvicalyceal dilatation 26 mm

and serum creatinine 385 pmol/L.

Discussion

Urological complications after kidney transplantation ha-
ve been reported in 2—14% of patients. KGH is the most com-
mon complication '°. Both obstructive and non-obstructive
KGH was reported in patients who participated in this study.

The incidence of kidney transplant obstruction ranges
from 0.5-10% with approximately 90% at the ureterovesical
junction ''. The most common cause of obstructive
hydronephrosis in early post-transplant period includes ede-
ma of ureteroneocystostomy. Late obstruction occurs usually
as a result of ureteral fibrosis due to ischemia, rejection or in-
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fection. Less common cause includes compression by pelvic
fluid collection such as hematoma, urinoma, seroma or
lymphocele %, Renal stones are rare in the transplant kidney
with a reported frequency less than 1% .

The frequent cause of non-obstructive KGH is decrea-
sed ureteral tone from denervation which is often coupled
with ischemia, rejection or infection. Because its denervati-
on, the short ureter could be the possibility of functional
hydronephrosis. Vesicoureteral reflux (VUR), with or witho-
ut incomplete bladder emptying, could be a factor that influ-
ences the development of hydronephrosis in up to 86% of ca-

—
Fig. 2b — US image of the same patient 14 months after
transplantation with pelvicalyceal dilatation 12 mm
and serum creatinine 110 pmol/L remained stable during 5

months.

KGH is most often identified with US, but its signifi-
cance should be interpreted in conjunction with renal functi-
on and clinical data (Figure 1). There are three indicators that
should be considered when determining the surgical signifi-
cance of hydronephrosis: the underlying cause, degree of
pelvicalyceal dilatation and deteriorisation of renal function.
Serial ultrasounds graft monitoring and control the kidney
function parameters are necessary. Recipients should be
carefully monitored for deterioration of renal function. Pro-
gressive SCr elevation was a strong predictor of graft
dysfunction. There is no standard cut-off value of PD in pre-
dicting the need for surgical intervention. It must be in co-
njugation with other parameters, mainly the SCr level. Ho-
wever, the higher PD is, the possibility of graft failure rises
and surgery will be necessary.

The cause of KGH in our analyses is likely to be multi-
factorial. In our series, 34 (81%) patients were treated for as-
sociated pathological conditions. Appropriate treatment of
associated pathological conditions leads to the improved
graft function and may potentially influence hydronephrosis
(Figures 2a and 2b). Therefore, in patients with KGH we
must explore all possible factors affecting renal function in
details. Our analyses confirmed the causal relationship bet-
ween infection and obstruction. The polyomavirus type BK
has been listed as a possible reason for causing transplant
ureteric stenosis '*. In our study CMV infection compromi-
sed renal function in 14 (33%) patients. CMV infection, even
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in the absence of systemic symptoms, could be present with
ureteric damage and hydronephrosis, too .

Another cause of decreased renal function is immuno-
suppression-based nephrotoxicity '°. In 2-5% of immunosup-
pressive agent-treated patients after kidney transplantation,
hydronephrosis is a possible side-effect. This occurred due to
ischemic injury and edema formation in transplanted ureter.
Therefore, minimizing the negative effects of immunosuppres-
sive therapy is an important objective in a long-term manage-
ment of kidney transplant recipients. In our study, the change
of immunosuppressants used to treat immunosuppression-
based nephrotoxicity, was done in 8 (19%) patients.

Kidney graft rejection could be associated with
hydronephrosis due to local inflammation and ischemic injury
leading to edema and fibrosis . Also, the cause could be a
decreased ureteral tone resulting from denervation. In our
study clinical rejection was presented in 16 (38%) patients.
ATN with delayed graft function is a common clinical prob-
lem occurring after cadaveric renal transplantation and occurs
in more than half of the cadaver grafts *. In our study 13
(31%) patients required dialysis within the follow-up period
due to ATN-caused delayed graft function. UTI is a very
common condition seen in patients with KGH. Infection could
cause spasm, edema formation and ischemic damage of ureter.
Hydronephrosis was associated with pyelonephritis and
pyelonephritis was associated with worsening renal function
" In our analyses 28 (67%) patients had UTL. In 17 (40%) pa-
tients UTI was recurrent. All our patients were treated
successfully and had sterile urine culture at the end of the fol-
low-up.

The PD values are not changed significantly during the
follow-up, but the SCr levels were changed significantly
with a tendency to improve renal function. Some data indica-
te that for the stability of renal function the correlate of long-
term graft outcome is more important than the absolute level
of SCr *. In our study, renal function was stable in median
during 6,3 (range 3—10) months. Spontaneous resolution of
hydronephrosis is possible. Female patients may develop
hydronephrosis after radical hysterectomy. During this pro-

cedure dissection of the ureter from its adventitia may induce
ureteric obstruction resulting from local edema and lack of
vascularization. Hydronephrosis disappeared spontaneously
at 6 months after the operation in more than 60% of cases *'.

Some transplant patients resolve the hydronephrosis of
graft with time. In our study hydronephrosis spontaneously
disappeared in 6 (14%) patients. The possible causes may be
the disturbances in pelvic and ureteric peristalsis due to tran-
sient edema and ischemia. Consequently, the peristaltic wa-
ves from the pelvis cannot propagate across the ureter and
result in hydronephrosis. Transient vesicoureteral reflux
(VUR) and incomplete bladder emptying could be also cau-
sal.

Our study had several limitations. It included the short
follow-up and retrospective design. Therefore, a randomized
prospective study with longer follow-up would allow further
analyses. Also, the limited number of patients in our series
was an obstacle to reporting any significant prognostic fac-
tors regarding preservation graft function in our patients. The
single-institutional nature of the study might have, to some
degree, limited the possibility to draw general conclusions
out of it. Despite these limitations, we believe our findings
may offer clinicians a way to identify patients with KGH for
safe and active surveillance.

Conclusion

The traditional doctrine, according to which KGH rep-
resents an absolute indication for surgery, can be debated. In
our study it was shown that some patients with KGH can be
safely managed expectantly with the close follow-up. Prompt
surgical correction is recommended in case of increasing
pelvicalyceal dilatation with symptoms develop, progressive
decreasing renal function or refractory UTI. It is important to
focus on the etiology of hydronephrosis and recognize and
treat associated pathological conditions which could damage
graft function alone. Because of an unpredictable clinical co-
urse, an individual evaluation and approach is crucial to avo-
id the kidney graft failure.
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