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SUMMARY

Our objective was to define optimal management of distal ureteric stric-
tures following renal transplantation. A systematic review on PubMed
identified 34 articles (385 patients). Primary endpoints were success rates
and complications of specific primary and secondary treatments (following
failure of primary treatment). Among primary treatments (n = 303), the
open approach had 85.4% success (95% CI 72.5–93.1) and the
endourological approach had 64.3% success (95% CI 58.3–69.9). Among
secondary treatments (n = 82), the open approach had 93.1% success
(95% CI 77.0–99.2) and the endourological approach had 75.5% success
(95% CI 62.3–85.2). The most common primary open treatment was ure-
teric reimplantation (n = 33, 81.8% success, 95% CI 65.2–91.8). The most
common primary endourological treatment was dilation (n = 133, 58.6%
success, 95% CI 50.1–66.7). Fourteen complications, including death
(4 weeks post-op) and graft loss (12 days post-op), followed endourologi-
cal treatment. One complication followed open treatment. This is the first
systematic review to examine the success rates and complications of
specific treatments for distal ureteric strictures following renal transplanta-
tion. Our review indicates that open management has higher success rates
and fewer complications than endourological management as a primary
and secondary treatment for post-transplant distal ureteric strictures. We
also outline a post-transplant ureteric stricture evaluation and treatment
algorithm.
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Introduction

Urological complications following renal transplantation

have been reported in 2–14% of patients [1]. Ureteric

stricture is the most common urological complication

with an incidence of 3% [2]. Of all ureteric strictures,

73% occur at the distal end, including the ureteroneo-

cystostomy [3].

The etiology of distal ureteric stricture is related to

ischemia leading to fibrosis of the ureteric intima [4].

Factors that contribute to ischemia include faulty prepa-

ration of the native ureter during donor nephrectomy
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with failure to preserve the distal periureteral fatty tissue

which contains the blood supply from the renal hilum,

variations in vascular anatomy, allograft rejection, and

chronic immunosuppression [5]. There may also be

technical errors during the uretero-vesical anastomosis.

Distal ureteric stricture often presents as asymp-

tomatic dilation of the urinary system, whereas serum

creatinine may not become elevated or urine output

reduced until later in the course of the obstruction [6].

Upon diagnosis, it is essential to treat ureteric strictures

in the renal transplant population timely and adequately

to prevent negative impact on graft and patient survival

[7,8].

Historically, ureteric strictures following renal trans-

plantation have been treated with a variety of open

surgical techniques. In the modern era of endoscopic

intervention, endoscopic management has become the

initial treatment of choice due to its potential for

reduced morbidity.

While a variety of open surgical and endourological

techniques have been used to treat distal ureteric

strictures post-transplantation, there appears to be no

true consensus as to the optimal treatment strategy in

dealing with these complex patients. Our objective was

to define the optimal management of distal ureteric

strictures following renal transplantation. In addition, as

no guidelines exist, we outline workup recommenda-

tions and a treatment decision tree for patients with

distal strictures following kidney transplantation.

Materials and methods

We conducted a systematic review in keeping with

PRISMA guidelines. We searched PubMed for all

English language clinical studies from 1984 to 2014

referencing treatment of transplant distal ureteric

strictures. Our definition of distal ureteric stricture

included stricture at the ureteroneocystostomy.

Three reviewers were involved in assessing study

eligibility. The following search terms were applied in

different combinations: kidney, transplant, ureter, com-

plication, stricture, ureteric stricture, hydronephrosis,

anastomosis, distal ureteric stricture, ureteroneocys-

tostomy. Our search strategy included all studies report-

ing treatment of ureteric strictures following renal

transplantation. No date or publication type restrictions

were applied. Our goal was to be as inclusive as possible

as the existing literature is sparse. For inclusion, studies

had to report treatment type and treatment outcomes.

Only studies reporting distal ureteric stricture were

included because this was the most common stricture

location. Exclusion criteria were studies with insufficient

information, nonhuman studies, and non-English lan-

guage studies. Studies were excluded for insufficient

data if they did not specify the location of the ureteric

stricture and the treatment used. Studies were excluded

if comparator groups were designated as inappropriate

based on the following minimum requirements: The

treatment could be categorized either primary or sec-

ondary, and the reported success and/or complication

was attributable to a specific treatment modality.

Our search strategy is depicted in Fig. 1. Our search

identified 755 articles which were subsequently indepen-

dently reviewed by two of the researchers. In total, 656

papers had insufficient information pertaining to our

study, 25 were non-English language papers, and five

were animal studies, therefore all excluded. The remain-

ing 69 articles were pulled to examine specific details.

Of these, 57 articles were excluded due to inappropriate

comparator groups or insufficient data reported leaving

12 articles to be included. However, 25 of the 69 arti-

cles, despite some being excluded, were still found to be

relevant to our study, and thus, the discussion section

of each of the 25 articles was individually reviewed for

additional relevant studies. Forty-nine additional articles

were identified from this group. Twenty-five were

excluded due to inappropriate comparator groups or

insufficient data, and two studies were non-English

language papers leaving 22 articles to be included. A

total of 385 patients from 34 articles were included in

this review. Of the 34 included studies, there was one

randomized control trial (RCT), six retrospective

reviews, 24 case series, and three case reports. Of note,

the single RCT randomized patients to two different

vesicourethral anastomosis techniques during renal

transplantation and we collected data from a subset of

those patients who developed distal ureteric stricture.

The following information was collected from each

study: article title, author names, study type, and year

of publication. For each treatment, we recorded the

following information: whether it was primary or

secondary, number of patients, treatment modality,

treatment success rates, definition of treatment success,

outcomes, and procedural complications. Primary

treatment was defined as first-time treatment for post-

transplant ureteric stricture, and secondary treatment

was defined as treatment for ureteric stricture following

failed primary treatment. We expected significant

heterogeneity in how each primary study would define

success and complications, and thus, all treatment suc-

cesses and complications were recorded as how each

study explicitly or implicitly defined them. Data were
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summarized using summation and percentage

calculation. Agresti-Coull confidence intervals for sam-

ple proportions, at a 95% confidence level, were

computed using the online Epitools Epidemiologic

Calculator (http://epitools.ausvet.com.au/con tent.php?-

page=CIProportion).

Results

The success rates of the open versus endourological

treatments are shown in Table 1. In total, 303 patients

underwent primary treatment and 82 patients under-

went secondary treatment of post-transplant distal ure-

teric stricture. Primary treatment had a 67.7% success

rate (95% CI 62.2–72.7), and secondary treatment had

an 81.7% success rate (95% CI 71.9–88.7). Of those

who underwent primary treatment, the open surgical

approach had an 85.4% success rate (95% CI 72.5–93.1)
and the endourological approach had a 64.3% success

rate (95% CI 58.3–69.9). Of those who underwent sec-

ondary treatment, the open surgical approach had a

93.1% success rate (95% CI 77.0–99.2) and the

endourological approach had a 75.5% success rate (95%

CI 62.3–85.2).
Only five of 34 studies provided data for both the

primary open and endourological approach, and only

one study provided data for both the secondary open

and endourological approach.

To evaluate the frequency and success rate of specific

treatments, we performed a subgroup analysis

(Table 2). The most common primary open treatment

was ureteric reimplantation which had an 81.8% success

rate (95% CI 65.2–91.8, n = 33). The most common

primary endourological treatment was ureteric dilation

which had a 58.6% success rate (95% CI 50.1–66.7,
n = 133). The most common specified secondary open

treatment was uretero-ureterostomy which had a 100%

success rate (95% CI 55.7–100, n = 6). The most com-

mon secondary endourological treatment was dilation

with an associated procedure (laser, electrocautery, or

endo-ureterotomy) which had a 76.5% success rate

(95% CI 64.4–84.3, n = 30). Of all primary and sec-

ondary treatments, the most common open treatment

was ureteric reimplantation (n = 34) which had a suc-

cess rate of 82.4% (95% CI 66.1–92.0) and the most

common endourological treatment was dilation

(n = 151) which had a success rate of 59.6% (95% CI

51.6–67.1).
Combining data on primary and secondary

approaches, ureteric reimplantation (n = 34) and

pyeloureterostomy (n = 16) were the most common

specified open procedures with success rates of 82.4%

(95% CI 66.1–92.0) and 87.5% (95% CI 62.7–97.8),
respectively. Unspecified open surgery had a success rate

of 92.9% (95% CI 66.5–100, n = 14). Among endouro-

logical techniques, dilation alone (n = 151) was the

most common procedure with a success rate of 59.6%

(95% CI 51.6–67.1). However, dilation with procedure

(laser, electrocautery or endo-ureterotomy) (n = 70)

had the highest success rate of 75.7% (95% CI 64.4–
84.3) in which dilation with electrocautery (n = 18) had

100% success (95% CI 79.3–100).
We identified 15 peri-procedural complications of

which 14 followed endourological treatment and one

followed open treatment (Table 3). The single compli-

cation following open surgical treatment was a urinary

tract infection (UTI) following secondary

pyeloureterostomy [9]. Among both techniques, UTI

was the most common complications (n = 7). The

most severe complications were “death from sepsis and

transplantation related problems” 4 weeks postopera-

tively [10], small bowel perforation [11], rupture of

renal calyx [12], and graft loss secondary to severe

recurrent hemorrhage [13], all of which followed

755 papers

69 papers

12 papers for inclusion
25 relevant papers manually reviewed

49 papers

22 papers for inclusion

Search strategy from PubMed

656 insufficient information pertaining to 
study, 25 non-English, 5 non-human

57 inappropriate comparator groups or 
insufficient data reported

25 inappropriate comparator groups or 
insufficient data, 2 non-English

Total of 34 papers included
Figure 1 Flowchart showing studies

selected for analysis.

Transplant International 2016; 29: 579–588 581

ª 2016 Steunstichting ESOT

Distal ureteric stricture management following renal transplantation

http://epitools.ausvet.com.au/con


T
a
b
le

1
.
Su

cc
es
s
ra
te
s
o
f
o
p
en

su
rg
ic
al

an
d
en

d
o
u
ro
lo
g
ic
al

tr
ea
tm

en
t
o
p
ti
o
n
s
fo
r
d
is
ta
l
u
re
te
ri
c
st
ri
ct
u
re
s
p
o
st
re
n
al

tr
an

sp
la
n
ta
ti
o
n
.

R
ef
er
en

ce
St
u
d
y
d
es
ig
n

Su
cc
es
s
ra
te
s

Pr
im

ar
y
en

d
o
u
ro
lo
g
ic
al

tr
ea

tm
en

t
Pr
im

ar
y
o
p
en

su
rg
ic
al

tr
ea

tm
en

t
Se

co
n
d
ar
y
en

d
o
u
ro
lo
g
ic
al

tr
ea

tm
en

t
Se

co
n
d
ar
y
o
p
en

su
rg
ic
al

tr
ea

tm
en

t

Lo
u
g
h
lin

et
al
.
[2
6
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

5
/5

1
2
/1
4

–
–

St
re
em

et
al
.
[2
7
]

C
as
e
se
ri
es

5
/6

–
–

–
St
re
em

et
al
.
[1
1
]

C
as
e
se
ri
es

4
/8

–
–

–
V
o
eg

el
i
et

al
.
[2
8
]

C
as
e
se
ri
es

3
/5

–
–

–
B
en

o
it
et

al
.
[2
9
]

C
as
e
se
ri
es

2
/8

–
1
/1

5
/5

K
as
h
i
et

al
.
[1
2
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

1
0
/1
4

–
–

4
/4

Y
o
u
ss
ef

et
al
.
[9
]

C
as
e
se
ri
es

2
/3

–
–

0
/1

K
im

et
al
.
[3
0
]

C
as
e
se
ri
es

3
/6

–
–

–
C
o
n
ra
d
et

al
.
[1
3
]

C
as
e
se
ri
es

9
/1
0

–
–

–
Sh

o
sk
es

et
al
.
[2
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

7
/7

1
7
/1
8

–
1
/1

Sa
lo
m
o
n
et

al
.
[3
1
]

C
as
e
se
ri
es

–
1
0
/1
0

–
–

Er
tu
rk

et
al
.
[3
2
]

C
as
e
se
ri
es

–
–

6
/6

–
Sc
h
w
ar
tz

et
al
.
[3
3
]

C
as
e
se
ri
es

2
/4

–
1
/1

–
Se

se
ke

et
al
.
[3
4
]

C
as
e
se
ri
es

0
/1

–
–

–
C
an

ta
sd
em

ir
et

al
.
[3
5
]

C
as
e
re
p
o
rt

0
/1

–
1
/1

–
K
at
z
et

al
.
[1
0
]

C
as
e
se
ri
es

1
3
/1
4

–
–

–
B
h
ay
an

i
et

al
.
[3
6
]

C
as
e
se
ri
es

2
/3

0
/1

1
/1

–
K
ri
st
o
et

al
.
[3
7
]

C
as
e
se
ri
es

7
/7

0
/2

2
/2

–
W
h
an

g
et

al
.
[3
8
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

1
5
/2
9

–
1
0
/1
4

–
Th

ev
en

d
ra
n
et

al
.
[3
9
]

C
as
e
re
p
o
rt

–
0
/1

–
1
/1

Pa
p
p
as

et
al
.
[4
0
]

C
as
e
se
ri
es

7
/8

–
–

1
/1

B
o
yv
at

et
l
al
.
[4
1
]

C
as
e
se
ri
es

4
/4

–
1
/1

–
A
ta
r
et

al
.
[4
2
]

C
as
e
se
ri
es

0
/3

–
2
/3

–
A
n
d
o
n
ia
n
et

al
.
[4
3
]

C
as
e
se
ri
es

0
/2

–
–

1
/2

B
as
ir
i
et

al
.
[4
4
]

C
as
e
se
ri
es

4
/1
0

–
–

–
B
ro
m
w
ic
h
et

al
.
[4
5
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

0
/2

–
0
/2

–
H
si
ao

et
al
.
[4
]

C
as
e
re
p
o
rt
an

d
lit
er
at
u
re

re
vi
ew

1
/1

–
–

–

A
yt
ek

in
et

al
.
[4
6
]

C
as
e
se
ri
es

1
2
/1
2

–
5
/6

–
Y
ig
it
et

al
.
[4
7
]

C
as
e
se
ri
es

0
/1

2
/2

–
1
/1

H
e
et

al
.
[4
8
]

C
as
e
se
ri
es

5
/8

–
0
/3

–
G
d
o
r
et

al
.
[4
9
]

C
as
e
se
ri
es

5
/9

–
–

–
Ti
llo
u
et

al
.
[5
0
]

R
et
ro
sp
ec
ti
ve

re
vi
ew

1
2
/1
9

–
–

–
A
sa
d
p
o
u
r
et

al
.
[2
3
]

R
an

d
o
m
iz
ed

co
n
tr
o
lle
d
tr
ia
l

1
1
/2
4

–
–

1
3
/1
3

M
an

o
et

al
.
[5
1
]

C
as
e
se
ri
es

1
4
/2
1

–
1
0
/1
2

–
To

ta
ls

1
6
4
/2
5
5
(6
4
.3
%

)
(9
5
%

C
I
5
8
.3
–6

9
.9
)

4
1
/4
8
(8
5
.4
%

)
(9
5
%

C
I
7
2
.5
–9

3
.1
)

4
0
/5
3
(7
5
.5
%

)
(9
5
%

C
I
6
2
.3
–8

5
.2
)

2
7
/2
9
(9
3
.1
%

)
(9
5
%

C
I
7
7
.0
–9

9
.2
)

C
I,
co
n
fi
d
en

ce
in
te
rv
al
.

582 Transplant International 2016; 29: 579–588

ª 2016 Steunstichting ESOT

Kwong et al.



T
a
b
le

2
.
Su

b
g
ro
u
p
an

al
ys
is
o
f
sp
ec
ifi
c
p
ri
m
ar
y
an

d
se
co
n
d
ar
y
en

d
o
u
ro
lo
g
ic
al

an
d
su
rg
ic
al

tr
ea
tm

en
ts

an
d
th
ei
r
su
cc
es
s
ra
te
s.

Pr
im

ar
y
tr
ea

tm
en

t
su
cc
es
s
ra
te

(%
)

Se
co
n
d
ar
y
tr
ea

tm
en

t
su
cc
es
s

ra
te

(%
)

C
o
m
b
in
ed

tr
ea

tm
en

t
su
cc
es
s
ra
te

(%
)

n
%

(9
5
%

C
I)

n
%

(9
5
%

C
I)

n
%

(9
5
%

C
I)

En
d
o
u
ro
lo
g
ic
al

tr
ea

tm
en

ts
C
h
ro
n
ic

d
ra
in
ag

e
4
6
/7
1

6
5
(5
3
to

7
5
)

5
/5

1
0
0
(5
1
to

1
0
0
)

5
1
/7
6

6
7
(5
6
to

7
7
)

U
re
te
ri
c
St
en

t
4
4
/6
9

6
4
(5
2
to

7
4
)

5
/5

1
0
0
(5
1
to

1
0
0
)

4
9
/7
4

6
6
(5
5
to

7
6
)

PC
N

2
/2

1
0
0
(2
9
to

1
0
0
)

–
–

2
/2

1
0
0
(2
9
to

1
0
0
)

U
re
te
ri
c
d
ila
ti
o
n

7
8
/1
3
3

5
9
(5
0
to

6
7
)

1
2
/1
8

6
7
(4
4
to

8
4
)

9
0
/1
5
1

6
0
(5
2
to

6
7
)

D
ila
ti
o
n
w
it
h
p
ro
ce
d
u
re

3
0
/4
0

7
5
(6
0
to

8
6
)

2
3
/3
0

7
7
(5
9
to

8
8
)

5
3
/7
0

7
6
(6
4
to

8
4
)

La
se
r

6
/1
1

5
5
(2
8
to

7
9
)

2
/2

1
0
0
(2
9
to

1
0
0
)

8
/1
3

6
2
(3
5
to

8
2
)

El
ec
tr
o
ca
u
te
ry

1
7
/1
7

1
0
0
(7
8
to

1
0
0
)

1
/1

1
0
0
(1
7
to

1
0
0
)

1
8
/1
8

1
0
0
(7
9
to

1
0
0
)

En
d
o
-u
re
te
ro
to
m
y

7
/1
2

5
8
(3
2
to

8
1
)

2
0
/2
7

7
4
(5
5
to

8
7
)

2
7
/3
9

7
0
(6
3
to

8
9
)

Tr
an

su
re
th
ra
l
p
ro
ce
d
u
re

1
0
/1
1

9
1
(6
0
to

1
0
0
)

1
0
/1
1

9
1
(6
0
to

1
0
0
)

R
es
ec
ti
o
n

1
/1

1
0
0
(1
7
to

1
0
0
)

–
–

1
/1

1
0
0
(1
7
to

1
0
0
)

C
o
ld

K
n
if
e

9
/1
0

9
0
(5
7
to

1
0
0
)

–
–

9
/1
0

9
0
(5
7
to

1
0
0
)

To
ta
l
en

d
o
u
ro
lo
g
ic
al

tr
ea

tm
en

t
1
6
4
/2
5
5

6
4
(5
8
to

7
0
)

4
0
/5
3

7
6
(6
2
to

8
5
)

2
0
4
/3
0
8

6
6
(6
1
to

7
1
)

O
p
en

su
rg
ic
al

tr
ea

tm
en

ts
U
re
te
ra
l
R
ei
m
p
la
n
ta
ti
o
n

2
7
/3
3

8
2
(6
5
to

9
2
)

1
/1

1
0
0
(1
7
to

1
0
0
)

2
8
/3
4

8
2
(6
6
to

9
2
)

Py
el
o
u
re
te
ro
st
o
m
y

1
3
/1
3

1
0
0
(7
3
to

1
0
0
)

1
/3

3
3
(6

to
8
0
)

1
4
/1
6

8
8
(6
3
to

9
8
)

U
re
te
ro
u
re
te
ro
st
o
m
y

1
/1

1
0
0
(1
7
to

1
0
0
)

6
/6

1
0
0
(5
6
to

1
0
0
)

7
/7

1
0
0
(6
0
to

1
0
0
)

O
p
en

Su
rg
er
y
N
o
t
Sp

ec
ifi
ed

0
/1

0
(�

4
to

8
3
)

1
3
/1
3

1
0
0
(7
3
to

1
0
0
)

1
3
/1
4

9
3
(6
6
to

1
0
0
)

Su
b
cu
ta
n
eo

u
s
Py
el
o
ve
si
ca
l
B
yp
as
s
G
ra
ft

–
–

1
/1

1
0
0
(1
7
to

1
0
0
)

1
/1

1
0
0
(1
7
to

1
0
0
)

Ile
al

In
te
rp
o
si
ti
o
n

–
–

4
/4

1
0
0
(4
5
to

1
0
0
)

4
/4

1
0
0
(4
5
to

1
0
0
)

C
al
yc
o
u
re
te
ro
st
o
m
y

–
–

1
/1

1
0
0
(1
7
to

1
0
0
)

1
/1

1
0
0
(1
7
to

1
0
0
)

To
ta
l
o
p
en

su
rg
ic
al

tr
ea

tm
en

t
4
1
/4
8

8
5
(7
2
to

9
3
)

2
7
/2
9

9
3
(7
7
to

9
9
)

6
8
/7
7

8
8
(7
9
to

9
4
)

C
I,
co
n
fi
d
en

ce
in
te
rv
al
;
PC

N
,
p
er
cu
ta
n
eo

u
s
n
ep

h
ro
st
o
m
y
tu
b
e.

Transplant International 2016; 29: 579–588 583

ª 2016 Steunstichting ESOT

Distal ureteric stricture management following renal transplantation



endourological treatment. The procedure with the most

complications was dilation (n = 6) followed by dilation

with endo-ureterotomy (n = 4). There was only one

reported procedure-related graft loss [13]. This patient

had endourological cold-knife incision resulting in

recurrent severe hemorrhage requiring transfusion and

graft removal 12 days postoperatively. While there were

20 reported cases of graft loss/rejection, only one case

was specified to be procedure related. Thus, the other

19 cases were not documented as complications. We

did not consider stricture recurrence as a complication

as we were already documenting the number of

patients who underwent secondary treatment of ure-

teric stricture.

Discussion

Our data show that open surgical treatment had a

greater success rate than endourological treatment for

primary and secondary treatment of post-transplant

distal ureteric strictures. However, in literature, open

surgery is associated with greater morbidity, longer

hospitalization, prolonged recovery, and a higher risk

for more serious complications including graft loss and

perioperative mortality [14–16]. Alternatively,

endourological techniques are less invasive and costly

and demonstrate lower rates of patient morbidity

[16–18]. An endourological approach may also be

preferable for poor surgical candidates with multiple

comorbidities or for those with significant graft dys-

function where the recipient may not gain as much

benefit from a formal revision due to the nature of the

failing graft.

In our subgroup analysis, dilation with a procedure

(n = 70, 75.7% success) had a greater success rates than

dilation alone (n = 151, 59.6% success) which implies

that ureteric dilation should be performed with a

procedure for maximal benefit. The transurethral cold-

knife treatment yielded a success rate of 90% (n = 10).

There was one case of graft loss secondary to hemor-

rhage with this treatment, which is not an unexpected

complication with the unpredictable transplant ureteric

blood supply. Some investigators prefer cold-knife inci-

sion as it may result in less periureteral fibrosis and

scarring, but it is also associated with risk of direct vas-

cular injury [19–21]. Our search did not identify any

information on laparoscopic ureteric reimplantation in

the setting of post-transplant ureteric stricture, and

thus, we cannot comment on its success rate.

The lack of RCTs precluded a direct statistical

comparison between treatment approaches. The only

reported RCT randomized patients to two different

vesicourethral anastomosis techniques during renal

transplantation, and we collected data from a subset of

those patients who developed distal ureteric stricture

[22]. In addition, several treatments had limited sample

sizes, which precluded their analysis. These included

subcutaneous pyelovesical bypass grafts, ileal interposi-

tion grafts, calycoureterostomy, and transurethral resec-

tion of stenotic orifice, each of which had n < 5.

There were more reported complications following

endourological compared to open surgical approaches.

This is confounded by the fact that the endourological

treatment sample size was much greater and some open

studies may not have reported their complications. We

found no cases of transfusion-related complications or

allograft loss following open surgery. This may be attri-

butable to underreporting given the theoretically

increased risk of blood loss during open versus mini-

mally invasive endourologic surgery. The more severe

complications including hemorrhage-related graft loss

and small bowel perforation occurred following

endourological treatment. Despite the aforementioned

confounders, one must consider if in fact endourological

treatment is associated with greater risk of more serious

complications than open treatment due to impaired

Table 3. Complications following open surgical and endourologic management of distal transplant ureteric strictures.

Treatment Complications (N)

Ureteric Dilation Small bowel perforation (1), UTI and stones (1), rupture of renal calyx on guidewire
manipulation (1), technical difficulty in gaining access to upper pole calyx causing
treatment failure (2), tight ureteric stricture causing treatment failure (1)

Ureteric Stent UTI (2)
Dilation With Electrocautery Death from “sepsis and transplantation problems” (1)
Dilation With Endoureterotomy UTI (3), Inadequate dilation (1)
Transurethral Cold Knife Incision Graft loss from hemorrhage requiring transfusion (1)
Pyeloureterostomy UTI (1)
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visualization, complexity of the transplant surgery and

varied anatomy.

Limitations of the present review

First, detailed individual level patient data were not

available from all the studies. We inevitably were

required to omit select outcomes and complications of

which it was unclear which group of patients they

applied to. Second, there was substantial variability

between the studies such as surgeon experience, degree

and length of stricture, time to stricture occurrence,

type of original ureteroneocystostomy (transvesical or

extravesical), donor age, anatomic differences, donor

type (living/deceased, expanded criteria, after cardiac

death), and patient vascular comorbidities. These are all

confounding factors which could have affected treat-

ment success rates and should be considered when

deciding upon the best treatment modality. Also, given

the heterogeneity of existing studies, the computed con-

fidence intervals may underestimate the true sampling

variability. Third, there was a lack in consistent report-

ing of variables among the studies such as renal

function, time after transplant, degree and length of

stricture, duration of stenting, and pre- and postproce-

dural investigations. Thus, there was no commonality

between the studies which we could adequately compare

aside from treatment type and success and complica-

tions. Fourth, our results may be affected by selection

and reporting bias. Surgeons may have selected healthier

patients with fewer comorbidities to undergo open sur-

gery rather than endoscopic surgery, and researchers

may tend to publish treatment success rather than fail-

ure. Fifth, there is substantial variability in how each

surgeon performs the same treatment, which we could

not account for. Lastly, as with all systematic reviews,

our results are affected by limitations of individual

studies selected for this systematic review.

Future research

First, most of the existing data are short term and we

recommend publication of long-term outcome data.

Second, we suggest that studies reporting secondary

treatment to also specify the respective primary treat-

ment to allow analysis of the optimal treatment

Clinical ureteric obstruction

Ultrasound

Transplant team to assess for non-mechanical causes of renal dysfunction

Pyelogram (antegrade and/or retrograde), cystogram, and 24-hour urine collection or renal scintillography

Open surgical approach

Endourological approach

Dilation with procedure
(n = 70, 75.7% success)

Dilation with electrocautery
(n = 18, 100% success)

Dilation with laser
(n = 13, 61.5% success)

Dilation with endoureterotomy
(n = 39, 69.2% success)

Pyeloureterostomy
(n = 16, 88% success)

Ureteric reimplantation
(n = 34, 82% success)

Urine studies, antibiotic prophylaxis and PCN or stent

Exclude causes of mechanical obstruction other than ureteric stricture

Good surgical candidate Poor surgical candidate or patient prefers the benefits of 
minimally invasive surgery

No mechanical obstructionMechanical obstruction

Figure 2 Evaluation recommendation and decision algorithm for the treatment of post-transplant ureteric strictures.
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sequence for patients requiring re-treatment for distal

ureteric stricture. Third, most studies reported crea-

tinine as an estimate of renal function. However, nor-

mal creatinine is patient-specific, and thus, we suggest

24-h urine collection or renal scintillography to more

accurately assess renal function.

Post-transplant ureteric stricture evaluation and

treatment algorithm

Based on our literature review and opinion, we herein

describe a workup/treatment decision tree in approach-

ing post-transplant ureteric stricture. This is depicted in

Fig. 2.

Patients with ureteric stricture may present either

asymptomatically or with decreased urine output, flank

pain, or infectious symptoms. Creatinine may be ele-

vated, and ultrasound may show hydronephrosis. Once

mechanical obstruction is confirmed with ultrasound,

one should exclude other causes of ureteric obstruction

including transplant ureterolithiasis, graft rejection, BK

viral infection of the ureter, or compression of the

ureter by hematoma or lymphocele [23–25]. A noncon-

trast computed tomography can be considered if there

is suspicion of calculus disease or contrast enhanced

computed tomography if suspicion of malignancy or

extrinsic causes of obstruction. Urine analysis and cul-

ture should be ordered followed by initiation of antibi-

otic prophylaxis. Initial treatment options include either

percutaneous nephrostomy (PCN) or retrograde ureteric

stent insertion to decompress the obstruction and allow

for resolution of the initial inflammation. Further test-

ing is then required to make the diagnosis including

antegrade and/or retrograde pyelograms to determine

the exact location, length, and extent of the ureteric

stricture. A formal cystogram may be carried out to

establish bladder capacity; these images can then be

used in conjunction with the antegrade nephrostogram

to get a better appreciation of the defect in question.

During this period, and after the initial obstruction

resolves, one may conduct a 24-h urine collection or

renal scintillography to better evaluate glomerular filtra-

tion rates to ensure that any form of intervention will

result in prolonging graft survival. If the GFR is deemed

to be <20 ml/min, it is debatable whether open surgical

intervention is needed given the potential for postsurgi-

cal complications and transfusion rates which may alter

the immunosensitivity of the patient for future trans-

plantation; in these cases, endoscopic treatments,

including chronic stent changes, should be considered

in this cohort of patients.

After characterizing the ureteric stricture and graft

function, an open surgical treatment, endourological

treatment or in select cases, long-term stenting/PCN

may be considered. Although long-term stenting/PCN

may not be considered a definitive treatment option, it

is a viable alternative for those with comorbidities pre-

cluding operation, recalcitrant ureteric stenosis failing

multiple treatment attempts, or failing graft function.

The healthcare team along with the patient should have

a collaborative discussion regarding the risks and bene-

fits of an open surgical versus endourological interven-

tion.

Based on our composite data, ureteric reimplantation

(82.4% success) and pyelo-native ureterostomy (87.5%,

success) are the most successful open surgical tech-

niques. Dilation with a concomitant laser ablation, elec-

trocautery, or endo-ureterotomy (75.7% success) is the

most successful endourologic technique.

This is the first systematic review to examine the suc-

cess rates and complication rates of specific surgical

treatments for distal ureteric strictures in the renal

transplant population. Open surgery has higher success

rates and fewer complications than endourological sur-

gery for both the primary and secondary treatment of

distal ureteric stricture following renal transplantation.

For patients who are poor surgical candidates or prefer

the benefits of minimally invasive surgery, endourologi-

cal surgery may be considered.
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