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Ureteropelvic junction obstruction (UPJO) is
the most common congenital abnormality of the
ureter, with an annual incidence of 5 per 100,000

population. For many years, open pyeloplasty
remained the ‘gold-standard’ treatment, with
success rates greater than 90%. During the last
2 decades, multiple minimally invasive methods

have been used for the surgical management of
UPJO, including endopyelotomy, endopyelo-
plasty, and laparoscopic and robotic pyeloplasty.

The choice of initial surgical intervention is
important because it is likely to influence the final
outcome.

This review covers minimally invasive
treatments for UPJO in the adult, including
endopyelotomy (antegrade and retrograde),

endopyeloplasty, laparoscopic pyeloplasty (LP),
and robotic pyeloplasty. The relevant literature
is summarized, and a rational algorithm for
management is proposed.
Diagnostic workup

The goals of diagnostic evaluation in a patient
suspected of having a UPJO are to confirm
functional obstruction, determine differential
renal function, and assess the anatomy at the

uteropelvic junction (UPJ). Mercaptoacetyl-Tri-
Glycine (MAG3) diuretic renal scan typically
achieves the first two goals. A retrograde pyelo-

gram (usually at the time of surgical procedure)
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confirms the length of stricture and degree of
hydronephrosis. A spiral CT angiogram may be
useful in preoperative detection of a crossing ves-

sel in a patient in whom endopyelotomy is being
considered as a treatment option.
Endopyelotomy

In 1903, Albarran [1] first described full-

thickness incision of a narrow ureteral segment
followed by prolonged stenting. Endoscopic pye-
lolysis was first described by Wickham and Kellett

[2] and popularized by Badlani and colleagues [3]
as endopyelotomy. The key concept of endopye-
lotomy is based on the principle of intubated

ureterostomy developed by Davis [4]: regeneration
of the ureter over a stent for 6 weeks after a full-
thickness incision, causing a durable increase in
the caliber of the strictured segment. The exact

mechanism of ureteral healing, however, remains
unclear. A combination of wound contracture
and smooth muscle regeneration likely contributes

to healing of the endopyelotomy defect.
Many variables have been suggested as pre-

dictors of poor prognosis after endopyelotomy,

including the presence of crossing vessels, severe
hydronephrosis, long (O1.5 cm) stricture length,
poor ipsilateral renal function, and previous failed

endopyelotomy. The discussion of the impact of
crossing vessels on the outcome after endopyelot-
omy continues to be debated. Van Cangh and
colleagues [5] reported 46% success in patients

with crossing vessels and 86% without. Evaluat-
ing the Acucise technique, Nakada and colleagues
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[6] reported lower success in patients with crossing
vessels (96% versus 64%). One would expect
a higher incidence of crossing vessels found at

secondary pyeloplasty after failed endopyelotomy,
but results are inconsistent. Knudsen and col-
leagues [7] and Van Cangh and colleagues [8]
found crossing vessels in 83% and 87% of their

cases, respectively. In contrast, Gupta and
colleagues [9] attributed only 4% cases of endo-
pyelotomy failure to crossing vessels.

Poor renal function and significant hydroneph-
rosis seem to predict a higher failure rate after
endopyelotomy. In patients with poor renal func-

tion, the success rate was 54% compared with
94% in patients with normal renal function [9].
Danuser and colleagues [10] described a success
rate of 87% in patients with a pyelocalyceal vol-

ume less than 50 cm3, 81% with a volume from
50 to 100 cm3, and 69% with a volume greater
than 100 cm3.

Antegrade (percutaneous) endopyelotomy

Initially reported by Ramsay and colleagues
[11] in 1984, the technique has several variations:
cutting between two wires, cutting over a stent

[12], invagination of the UPJ [13], and external
incision of the UPJ through a transpelvic route
[14]. Cold knife, electrocautery, and laser have
each been reported, with none conclusively

demonstrated to be superior over the others.
Antegrade endopyelotomy is particularly suitable
in patients who have concomitant large-volume

stone disease. Success rates with antegrade
endopyelotomy range between 67% and 88%
(Table 1).
Retrograde endopyelotomy

Ureteroscopic approach

Ureteroscopic retrograde endopyelotomy was

initially reported by Inglis and Tolley [18] in 1986.
The most attractive feature of the ureteroscopic
approach is the potentially reduced morbidity
when compared with the percutaneous approach.

The risk for subsequent ureteral stricture was
historically higher with the use of large-diameter
ureteroscopes and electrocautery [19]. Whereas

preemptive stenting was previously necessary to
achieve passive ureteral dilatation, current small
profile semirigid ureteroscopes and flexible ure-

teroscopes have practically abolished this need
and significantly reduced ureteral complications
with this procedure. The incision is performed
using the holmium:yttrium-aluminum-garnet
(YAG) laser at 10 W through a 200- to 365-m laser
fiber. Symptomatic and radiographic success

range from 65% to 91% and from 73% to 85%,
respectively [20–24]. Geavlete and colleagues [25]
reported a success rate of 83.3% (18 months of
follow-up) in 30 patients who had secondary

UPJO (failed pyeloplasty [17 cases], failed endo-
pyelotomy [13 cases]) (Table 2).

Acucise endopyelotomy

Acucise endopyelotomy consists of a balloon
electrocautery incision performed under fluoro-
scopic control and was first proposed by Chand-

hoke and colleagues [26] in 1993. Drawbacks of
cutting-wire endopyelotomy include difficulty in
controlling the rate and depth of the incision and

the risk for hemorrhage because of the lack of direct
visual control. Bleeding complications have been
reported in 3% to 10% of cases [27,28]. Results

from select series of cutting-wire balloon endopye-
lotomy are summarized in Table 3.

El-Nahas and colleagues [35] compared
Acucise with ureteroscopic endopyelotomy in

40 patients who had UPJO in a prospective ran-
domized trial (follow-up of 30 months). Exclusion
criteria included the presence of crossing vessels,

renal function less than 20%, or hydronephrosis
of grade 3 or greater. Success rates were 85%
for the ureteroscopic group and 65% for the

Acucise group. There was no difference in the
complication rate.

Preference of the surgeon, anatomic factors,

and concomitant calculi are the main factors
considered in the choice between the percutaneous
and ureteroscopic approaches for endopyelotomy.
The main advantage of percutaneous approaches

is the ability to treat concomitant calculi. Body
habitus or anatomic issues that may have pre-
viously limited retrograde access have decreased

with modern ureteroscope technology, and
decreased morbidity makes retrograde endopye-
lotomy an attractive option for the appropriate

short-segment stricture.

Stenting after endopyelotomy

Stenting after endopyelotomy is still debated.

No consensus exists regarding optimal stent size
or duration of stenting. The assumption that
a larger stent would result in a larger final caliber

if healing occurs around the stent has been
analyzed. Danuser and colleagues [36] evaluated
the influence of stent size in two consecutive series



Table 1

Antegrade endopyelotomy

First

author

Senior

author Year Cases Technique

Primary

UPJO

(n)

Crossing

vessels

(%)

Open

conversion

(%)

OR

time

(minutes)

Hospital

stay

(days)

Follow-up

(months)

Symptomatic

success (%)

Radiographic

success (%)

Complications

(%)

Motola [15] Smith 1993 212 Cold knife 110 79 1.5 119 4.1 25 85 86 16%

Van Cangh

[5]

Lorge 1994 102 Cold knife 81 57 0 252 3.3 26 Not stated 73 Not stated

Kletscher

[16]

Patterson 1995 50 Cold knife 49 42 5.4 185 4.5 14 92 88 Not stated

Gupta

[9]

Smith 1997 401 Cold knife 235 42 5.5 164 2.6 19 Not stated 85 Not stated

Danuser

[10]

Studer 1998 80 Cold knife 80 57 0 165 3.7 23 Not stated 81 13

Shalhav

[17]

Clayman 1998 63 Electrocautery 40 16 6.4 179 4 12 89 85 27

Knudsen

[7]

Denstedt 2004 80 Electrocautery

(77), laser (3)

61 54 Not

reported

246 3.1 24 Not stated 67 Not stated

Abbreviation: OR, operation.

Data from Desai MM, Hegarty N. Contemporary surgical management of adult ureteropelvic junction obstruction. AUA Update Series 2007;26.
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Table 2

Retrograde endopyelotomy

First

author

Senior

author Cases Technique (n)

Primary

UPJ (n)

Crossing

vessels

(%)

Follow-up

(months)

Symptomatic

success (%)

Radiographic

success (%)

Conlin

[23]

Bagley 21 Electrocautery (14),

laser (6),

cold knife (1)

15 57% 23 Not stated 81

Renner

[24]

Rassweiler 34 Laser 27 Not

stated

18 92 85

Giddens

[20]

Grasso 23 Laser 18 17 10 Not stated 83

Gerber

[21]

Kim 22 Electrocautery (16),

laser (6)

18 Not

stated

20.5 91 82

Matin

[22]

Streem 45 Laser 40 Not

stated

23.2 65 73
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of patients who had UPJO managed by antegrade
endopyelotomy. In group 1 (77 patients), a 14/8.2-
French graduated stent was used. In group 2 (55

patients), a 27-French catheter was used for
3 weeks, followed by the same 14/8.2-French
graduated stent for 3 weeks. The early success

rates after 6 to 8 weeks in groups 1 and 2 were
83% and 94%, respectively. The long-term
success rates after 2 years were 71% and 93%,

respectively, suggesting that the benefit in the
group with larger stents was durable. Similarly,
Wolf and colleagues [37] evaluated 69 patients

undergoing 77 endoureterotomies for ureteral
strictures and found that for strictures longer
than 1 cm, use of a stent sized 12 French or
greater seems to be beneficial.

Series of retrospectives nonrandomized studies
did not support any benefits from using larger
stents. Comparing 14/7-French versus 8-French
Table 3

Acucise endopyelotomy

First

author

Senior

author Year

Cases

(n)

Primary

UPJO

(n)

Follow

(mont

Nadler [29] Clayman 1996 26 17 33

Preminger

[28]

Smith 1997 66 52 8

Faerber [30] Ohl 1997 32 27 14

Gelet [27] Dubernard 1997 44 21 12

Kim [31] Albala 1998 77 61 12

Lechevalier

[32]

Coulange 1999 36 23 24

Biyani [33] Hetherington 2002 42 34 27

Weikert [34] Schrader 2005 24 24 32

Data from Desai MM, Hegarty N. Contemporary surgical

AUA Update Series 2007;26.
stents after endopyelotomy, Kletscher and
colleagues [16] found no statistically significant
difference. Hwang and colleagues [38] evaluated

40 patients after percutaneous endopyelotomy,
and the difference between 6-French and 14/7-
French stents was not statistically significant.

What about duration of stenting? The classic
study of Davis [4] still drives the empiric 6-week
stenting time. In contrast, Mandhani and

colleagues [39] compared 57 consecutive patients
who had primary UPJO randomized to undergo
7/14-French internal endopyelotomy stent place-

ment for 2 weeks (group 1) and 4 weeks (group
2), and no difference was found in drainage
pattern stent-related symptoms, suggesting that
6 weeks may not be required. Properly conducted

studies are required to establish evidence-based
guidelines for stenting practice after endopy-
elotomy.
-up

hs)

Symptomatic

success (%)

Radiographic

success (%) Complications

89 81 0

Not stated 77 4.5

Not stated 81 15.6

Not stated 78 4.6

Not stated 78 4

Not stated 75 Not stated

64 52 10

58 (overall) 58 (overall) 12.5

management of adult ureteropelvic junction obstruction.
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Endopyelotomy for secondary ureteropelvic
junction obstruction

Ng and colleagues [40] evaluated 42 patients
(mean follow-up of 47.7 months) who underwent

management of failed primary intervention for
UPJO. Secondary intervention included open
operative repair (n ¼ 20) or percutaneous
(n ¼ 11), ureteroscopic (n ¼ 5), or retrograde

cautery wire balloon endopyelotomy (n ¼ 6).
Long-term success rate of endoscopic treatment
of secondary UPJO was 59.1% overall, including

a 71.4% success rate after a failed open operative
procedure and a 37.5% success rate after a failed
endourologic procedure. Success of open opera-

tive salvage was 95% overall, including 94.1%
after failed endourologic intervention and 100%
after failed open operative intervention. In sum-
mary, endopyelotomy may be the optimal initial

intervention after failed pyeloplasty but has
a poor outcome after failed endopyelotomy.
Endopyeloplasty

Endopyeloplasty consists of a Heineke-Miku-

licz repair accomplished entirely through a percu-
taneous tract (Fig. 1). In 1996, Oshinsky and
colleagues [41] reported percutaneous intrarenal

suturing for the first time. Desai and colleagues
[42] reported the use of a laparoscopic suturing
device through a 26-French nephroscope to
perform endopyeloplasty (Fenger) in a porcine

model. Technical feasibility was established, with
a wider caliber of the UPJ after endopyeloplasty
compared with endopyelotomy. Presumably, heal-

ing by primary rather than secondary intention
accounts for this finding.

In a clinical setting, Gill and colleagues [43]

published the results of endopyeloplasty in
9 patients. Inclusion criteria were less than 1-cm
segment stenosis, absence of crossing vessels on

preoperative imaging, and absence of prior UPJ
surgery. Success was defined as absence of pain
and improvement of drainage on an excretory
urogram or diuretic renal scan. Endopyeloplasty

was completed in 53 patients. Mean operative
time was 103 minutes, and suturing time was
27 minutes. Two cases of intraoperative complica-

tions were reported: suture cut-through and irri-
gation fluid extravasation. Prolonged ureteral
stenting was required in five cases for pyrexia.

Surgery relieved obstruction in 96.2% (n ¼ 51)
of the patients and failed in 3.8% (n ¼ 2): one
immediately after stent removal and the other
12 months after the procedure, in whom a crossing
vessel was identified.

In 2004, Desai and colleagues [44] reported
1-year follow-up data retrospectively compared

with matched cohorts undergoing endopyelotomy
and LP in 44 patients who had primary UPJO.
Resolution of symptoms and unobstructed

drainage on intravenous urography or diuretic
renography was noted in 100% and 100% of
endopyeloplasties (n ¼ 15, mean follow-up of

11.6 months), 93% and 88% of percutaneous
endopyelotomies (n ¼ 15, mean follow-up of
31.4 months), and 93% and 100% of LPs

(n ¼ 14, mean follow-up of 20 months). Using
the same technique, however, Ost and colleagues
[45] had only a 40% success rate (2 of 5 patients).
This lower rate was explained by a previous bal-

loon dilation of the UPJ, leading to a thinner ure-
teral wall, resulting in suture pull-through and
fibrosis. Initial data suggest the feasibility and

safety of percutaneous endopyeloplasty in selected
patients who have primary UPJO. In general,
indications are similar to those of endopyelotomy,

and the results may be superior. Longer follow-up
and multi-institutional experience are necessary to
corroborate these promising findings.
Laparoscopic pyeloplasty

Initially reported by Schuessler and colleagues

[46] in 1993, LP has now emerged as a standard
approach to UPJO with results comparable to
the gold-standard open pyeloplasty. LP allows

correction of all anatomic variants of UPJO,
transposition or displacement of crossing vessels
when necessary, treatment of primary and second-

ary UPJO [47], extraction of concomitant renal
calculi [48], and pelvic reduction when indicated.
Indications have recently been carefully expanded
to include pelvic and horseshoe kidneys [49] in

addition to solitary kidneys [50].

Technique

The choice of trans- or retroperitoneal

approaches is governed by surgeon preference
and individual patient factors. Although either
approach may be used in most patients who have

primary UPJO, the retroperitoneal approach may
be preferred in patients with obesity or a history
of prior abdominal surgery. The transperitoneal

approach is preferred in patients with prior
retroperitoneal surgery on the ipsilateral kidney
and in complex UPJ repairs in which salvage



Fig. 1. Endopyeloplasty. Vertical incision is made down to peripelvic fat (A) and closed horizontally with an endoclose

device (B–D). (Courtesy of the Cleveland Clinic Foundation, Cleveland, OH; with permission.)
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procedures may be required. Most published

series use the classic technique as described by
Andersen and Hynes [51] in an attempt to dupli-
cate established open surgical techniques. Nondis-
membered techniques, including Y-V plasty,

Fengerplasty, and flap pyeloplasty, have all been
described and are technically feasible but are indi-
cated in few situations. Klingler and colleagues

[52] noted higher success rates with dismembered
pyeloplasty (96%) compared with nondismem-
bered techniques (73%), suggesting superiority

of the former, which the authors use in most cases.
A brief description of the authors’ preferred

technique is as follows (Figs. 2 and 3). They per-

form retrograde stenting before LP at the begin-
ning of the case. In the authors’ opinion,
decompression of the renal pelvis by the stent
does not pose any significant disadvantage during

mobilization of the pelvis and UPJ. The anesthe-
tized patient is placed in the lithotomy position.
A retrograde pyelogram is performed to
confirm the level and extent of anatomic obstruc-

tion. The retrograde pyelogram alters manage-
ment in the occasional patient in whom ureteral
obstruction is revealed that was not apparent on

preoperative imaging. A 4.7-French or similarly
small-caliber ureteral stent is placed at the conclu-
sion of the retrograde pyelogram. In the authors’

experience, the 4.7-French stent easily admits dis-
secting scissors alongside it, facilitating spatula-
tion and subsequent unhindered suturing

compared with a standard 6-French stent. The
patient is placed in a 45� flank position and
a three- or four-port transperitoneal approach is



Fig. 2. Pyeloplasty. An oblique pyelotomy is made. The

lateral edge of ureter is spatulated across the narrowed

segment. A 4.7-French stent facilitates spatulation by

leaving room for the scissors. (Courtesy of the Cleveland

Clinic Foundation, Cleveland, OH; with permission.)
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used. Anterior axillary line lateral retraction,

when needed, is accomplished using a needlescopic
grasper through a 2-mm Veres port.

The technique of dissection to expose the UPJ

mimics open surgical principles. Aggressive distal
ureteral dissection is avoided. An inflammatory
rind, if present, is dissected sufficiently to expose
the pelvic wall in the region of the UPJ. The UPJ

is dismembered obliquely, and pelvic reduction
and pyelolithotomy are performed when indi-
cated. The lateral ureteral spatulation proceeds

across the narrowed UPJ, and for a distance such
that reapproximation accomplishes a dependent
funneled configuration without undue tension but

also without redundancy of the ureter. In patients
with a crossing vessel, the decision to transpose
depends on the surgeon’s assessment of

the obstructive nature of the crossing vessel and
the relative position of the vessel in relation to the
neo-UPJ. A 4-0 polyglactin suture on an RB-1
needle approximates the dependent portion of

the pyelotomy to the caudal spatulated portion
of ureter. This suture is run along the anterior
wall as a forehand stitch. A separate 4-0 polyglac-

tin running suture is then run along the posterior
wall as a backhand stitch. Remaining open pelvis
is closed with 4-0 polyglactin if necessary. When
tissue quality or tension is of some concern,
kidney mobilization is performed and interrupted
sutures are placed.

A closed-suction drain is placed in proximity
to the repair. Free oral intake is commenced when
the residua of anesthesia have passed, typically the

evening of surgery or the following morning. The
urethral catheter is removed after 1 to 2 days,
followed by the drain, once output is low. The

stent is removed at 4 weeks.

Results

Worldwide experience with LP is summarized

in Table 4. Success rates of LP range from 88% to
100%, [53–58] depending on subjective (symptom-
atic) or objective (radiographic) measures. These

results generally surpass those of endopyelotomy
and match the established success rates (O90%)
of open pyeloplasty [61]. Direct nonrandomized

comparisons of open repairs with LP arrive at
similar conclusions. Bauer and colleagues [62]
compared 42 LPs with 35 open repairs. At 1 year
of follow-up, symptomatic improvement was

observed after 90% of LPs and 91% of open
repairs. Radiographic improvement was present
in 98% and 94%, respectively.

Crossing vessels

The routine transposition of crossing vessels
continues to be the subject of some debate. Aron

and colleagues [63] retrospectively compared
8 patients undergoing transposition with 23 not
undergoing transposition. Obstruction was

successfully treated in all patients, as evaluated
by nuclear scintigraphy. More of the patients in
the nontransposed group were operated on by

means of a retroperitoneal approach, and vice
versa. It seems clear that success has more to do
with meticulous dismembered pyeloplasty than

with the relation to overlying vessels, but the
debate nevertheless continues.

Stern and colleagues [64] took a closer look at
the impact of crossing vessels by performing intra-

operative Whitaker tests in 10 patients at the time
of LP. They measured differential pressures before
any significant dissection and after mobilization

of the vessels from the UPJ. In this small group,
mere mobilization of the crossing vessels brought
pressures down to unobstructed levels. This crea-

tive study has demonstrated that the vessels may
be one of several contributing factors in UPJO.
As others have shown [65], however, concomitant



Fig. 3. (A) Corner is tied with a 4-0 Vicryl suture on an RB-1 needle. (B–C) This is run along the anterior wall as a fore-

hand stitch (pelvis-ureter [right] or ureter-pelvis [left]). (D) With the assistant retracting the anterior wall suture, a back-

hand 4-0 Vicryl suture is placed. (E) Posterior wall is completed as a running backhand stitch. (F) U-stitch makes the

transition onto the pelvis. A separate 3-0 or 4-0 running Vicryl suture from a cephalad-to-caudad direction closes the

pyelotomy (varying size depending on need for pelvic reduction). (Courtesy of the Cleveland Clinic Foundation, Cleve-

land, OH; with permission.)
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intrinsic obstruction is present in up to one third
of patients with crossing vessels, necessitating pye-
loplasty and not simple mobilization of the vessel.

In addition, the findings still support the possibil-
ity that obstruction may resolve after nontrans-
posed dismembered pyeloplasty.
Expanding indications

Patients requiring pyelolithotomy are excellent
candidates for LP. In the authors’ experience,
most pelvic stones and many calyceal stones may
be visualized and removed through the pyelotomy
using standard laparoscopic grasping instruments.
In the remainder, flexible nephroscopy can be

performed through a laparoscopic trocar. In their
report on 147 LPs, Inagaki and colleagues [58]
included 22 renal units requiring simultaneous

pyelolithotomy, with a 90% stone-free rate. Simi-
larly, Ramakumar and colleagues [48] achieved
a stone-free rate of 90% in 20 renal units requiring
LP with pyelolithotomy.

Anatomic anomalies are generally no contra-
indication to LP. In fact, the anteriorly positioned



Table 4

Laparoscopic pyeloplasty

First

author

Senior

author Year Approach Repair type (n)

Crossing

vessels (%)

Open

conversion

(%)

Operative

time

(minutes)

Hospital

stay (days)

Follow-up

(months)

Symptomatic

success (%)

Janetschek

[53]

Bartsch 2000 Trans Fengerplasty (67) 79 1.5 119 4.1 25 98

Soulie [54] Plante 2001 Retro Dismembered (48) 42 5.4 185 4.5 14 100a

Jarrett [55] Kavoussi 2002 Trans Dismembered (71) 57 0 252 3.3 26 98

Turk [56] Loening 2002 Trans Dismembered (49) 57 0 165 3.7 23 98

Mandhani

[57]

Bhandari 2005 Trans Dismembered (59),

Fengerplasty (7),

Y-V (20)

16 6.4 179 4 12 93

Inagaki

[58]

Jarrett 2005 Trans Dismembered (106),

Fengerplasty (11),

Y-V (28)

54 Not

reported

246 3.1 24 95

Zhang [59] Ye 2005 Retro Dismembered (50) 12 0 81 7.6 22 98

Moon

[60]

Eden 2006 Retro Dismembered (170) 42 0.6 140 3 22 96

Abbreviations: Retro, Retroperitoneal; Trans, Transperitoneal.
a All patients pain free, with patent UPJ on intravenous pyelogram at 3 months; 88.9% had radiographic success, with decreased hydronephrosis at 3 months.

Data from Desai MM, Hegarty N. Contemporary surgical management of adult ureteropelvic junction obstruction. AUA Update Series 2007;26.
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renal pelvis in horseshoe kidneys, for instance,
may make laparoscopy the preferred approach.
Bove and colleagues [66] reported on LP in five

patients with horseshoe kidneys. The overall suc-
cess rate of 91% included dismembered, Y-V,
and Heineke-Mickulicz approaches. Three of
these patients underwent concomitant pyelolithot-

omy. Similarly, Gupta and colleagues [67]
reported two successful dismembered LPs in
horseshoe kidneys. LP is also feasible in solitary

kidneys. Wood and colleagues [68] reported
100% technical success in eight solitary kidneys
undergoing LP, similar to results in a matched

cohort undergoing open repair.
For secondary UPJO, LP has been reported

with success. In general, LP is appropriate for
failed endopyelotomy, and endopyelotomy is

appropriate for failed LP. The first clinical report
of LP for secondary UPJO in 1995 was updated in
2003 by Sundaram and colleagues [69]. This group

of 36 patients had undergone a mean of 1.3 prior
procedures. Radiographic patency was achieved
in 89% of patients. Considering 2 patients with

equivocal radiographic drainage but symptomatic
resolution, the group reported a 94% overall
success rate at 22 months. Other series of LP for

secondary UPJO include those of Jarrett and
colleagues [55] (88% success) and Siqueiria and
colleagues [70] (88% success).
Robotic pyeloplasty

The steep learning curve for intracorporeal
suturing that allows precise mucosal reapproxi-

mation has limited the widespread diffusion of
LP. Just as robotic technology had an impact on
prostatectomy, the application of robotics to

pyeloplasty has found similar enthusiasm. Results
from selected series of robotic-assisted LP are
shown in Table 5. The robotic experience was

built on the principles of LP, and, as expected,
the results have similarly duplicated those of
open repair, with success rates greater than
90%. The largest series by Schwentner and

colleagues [76] includes 92 cases, with 96.7%
radiographic success at 39 months and a mean
operative time just shy of 2 hours. Although these

investigators attribute these impressive results to
the precision of robotic suturing, there is no firm
reason to attribute this success to any factor other

than surgeon experience and meticulous plastics
closure of the UPJ, regardless of the method
used. Experienced freehand laparoscopists can
and do place sutures with the same precision
and have achieved similar results as shown
previously.

Gettman and colleagues [77] reported on
a comparison between robotic and laparoscopic
approaches, with six patients in each group.
Operative times were shorter for dismembered

pyeloplasty in the robotic group (140 versus
235 minutes). This should not necessarily be taken
to suggest that robotic pyeloplasty is a faster pro-

cedure in all hands or at all centers. Today, the
choice between robotic and pure laparoscopic ap-
proaches has more to do with surgeon preference

and availability of the robot. As a community,
one hopes that the relative ease of robotic suturing
may hasten the diffusion of minimally invasive
approaches to UPJO in the future.
Single-port pyeloplasty

Desai and colleagues [78] published the first
clinical case of laparoscopic single-port pyelo-
plasty. Whereas standard LP requires three to
four ports, attempts to minimize morbidity

further prompted exploration of single-port lapa-
roscopy (SPL). A single trocar permitting passage
of three instruments was deployed at the umbili-

cus. The three inlet valves contain a thermoplastic
elastomer allowing the introduction of one 12-mm
and two 5-mm instruments, with a separate dedi-

cated insufflation channel. A combination of rigid
and flexible or bent instruments limits external
instrument crowding and accomplishes triangula-

tion internally. For single-port pyeloplasty,
a 2-mm needlescopic port was used as a left-
handed instrument to aid intracorporeal suturing
that did not require a formal skin incision. Oper-

ative time was 160 minutes, and the patient was
discharged on the second postoperative day. The
ultimate role of SPL remains to be determined.

Theoretic advantages of improved cosmesis and
decreased pain need to be evaluated in larger
series with direct comparison to cohorts undergo-

ing traditional laparoscopy. The same group has
subsequently used the single umbilical approach
for performing bilateral simultaneous pyeloplasty
in two patients who had bilateral UPJO.
Approach to surgical treatment and summary

When Chen and colleagues [79] summarized
LP for the Urologic Clinics of North America
in 1998, they correctly stated, ‘additional



Table 5

Robotic-assisted laparoscopic pyeloplasty

First

author

Senior

author Year N Approach Repair type (n)

Crossing

vessels (%)

Operative

time

(minutes)

Hospital

stay (days)

Follow-up

(months)

Symptomatic

success (%)

Radiographic

success (%)

Complications

(%)

Bentas [71] Binder 2003 36 Trans Dismembered 36 197 5.5 21 100a 100 9

Patel [72] Same 2005 33 Trans Dismembered 33 122 1.1 11.7 100 100 0

Palese [73] Del Pizzo 2005 29 Trans Dismembered 29 216 2.8 7.9 94 94 11

Siddiq [74] Bird 2005 42 Trans Dismembered (23),

Y-V (3)

42 245 2 6 95 100 12

Mendez-

Torres [75]

Thomas 2005 44 Trans Dismembered (31),

Fengerplasty (1)

44 300 1.1 10.3 94 94 3

Kaouk,

(unpublished

data, 2005)

d d 30 Retro Dismembered 30 157 2 15 100 100 0

Schwentner [76] Peschel 2007 92 Trans Dismembered 49 108 4.6 39 96.7 100 3

Abbreviations: Retro, Retroperitoneal; Trans, Transperitoneal.
a One patient who initially experienced flank pain and hydronephrosis after initial stent extraction responded to an additional 4 weeks of stenting.

Data from Desai MM, Hegarty N. Contemporary surgical management of adult ureteropelvic junction obstruction. AUA Update Series 2007;26.
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Fig. 4. Simplified algorithm for surgical management of UPJO. Endopyeloplasty can be used for select patients in place

of endopyelotomy. Hydro, hydronephrosis; mod, moderate; lap, laparoscopic.
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developments.may further simplify laparoscopic
surgery, allowing laparoscopic reconstructive pro-
cedures to come into widespread use.’ The dawn

of robotics was imminent and has perhaps offered
this ‘simplification’ to allow diffusion of this min-
imally invasive technique, albeit at a high cost.

Over the past decade, we have seen LP established
as a gold-standard procedure alongside open pye-
loplasty, with commensurate results and lower

morbidity. With the current minimally invasive
treatments available in 2007 for the adult patient,
only the rare patient now undergoes open
pyeloplasty.

Fig. 4 provides a simplified rational approach
to choosing the appropriate intervention. Key
factors to consider include differential renal func-

tion, presence or absence of a crossing vessel, and
stricture length. The reader is cautioned that the
algorithm is not designed for the pediatric popula-

tion, in which a different set of considerations are
applied. As has been shown, the success rate for
LP approaches 100% and addresses the spectrum

of pathologic findings at the UPJ, including those
patients who have failed other interventions. Indi-
cations have expanded to include concomitant
stone disease, solitary kidneys, and anatomically
anomalous kidneys. Endopyelotomy should be
avoided in patients with long-segment strictures,

severe hydronephrosis, crossing vessels, or poor
renal function (!30%).
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pyelotomy for primary ureteropelvic junction

obstruction: risk factors determine the success rate.

J Urol 1998;159(1):56–61.

[11] Ramsay JW, Miller RA, Kellett MJ, et al. Percuta-

neous pyelolysis: indications, complications and

results. Br J Urol 1984;56(6):586–8.

[12] Savage SJ, Streem SB. Simplified approach to percu-

taneous endopyelotomy. Urology 2000;56(5):

848–50.

[13] Combe M, Gelet A, Abdelrahim AF, et al. Uretero-

pelvic invagination procedure for endopyelotomy

(Gelet technique): review of 51 consecutive cases.

J Endourol 1996;10(2):153–7.

[14] Ono Y, Ohshima S, Kinukawa T, et al. Endopye-

loureterotomy via a transpelvic extraurethral

approach. J Urol 1992;147(2):352–5.

[15] Motola JA, Badlani GH, Smith AD. Results of 212

consecutive endopyelotomies: an 8-year followup.

J Urol 1993;149(3):453–6.

[16] Kletscher BA, Segura JW, LeRoy AJ, et al. Percuta-

neous antegrade endopyelotomy: review of 50 con-

secutive cases. J Urol 1995;153(3 Pt 1):701–3.

[17] Shalhav AL, Giusti G, Elbahnasy AM, et al. Adult

endopyelotomy: impact of etiology and antegrade

versus retrograde approach on outcome. J Urol

1998;160(3 Pt 1):685–9.

[18] Inglis JA, Tolley DA. Ureteroscopic pyelolysis for

pelviureteric junction obstruction. Br J Urol 1986;

58(3):250–2.

[19] Meretyk I,Meretyk S,ClaymanRV.Endopyelotomy:

comparison of ureteroscopic retrograde and ante-

grade percutaneous techniques. J Urol 1992;148(3):

775–82 [discussion: 782–3].

[20] Giddens JL, Grasso M. Retrograde ureteroscopic

endopyelotomy using the holmium:YAG laser.

J Urol 2000;164(5):1509–12.

[21] Gerber GS, Kim JC. Ureteroscopic endopyelotomy

in the treatment of patients with ureteropelvic junc-

tion obstruction. Urology 2000;55(2):198–202 [dis-

cussion: 202–3].

[22] Matin SF, Yost A, Streem SB. Ureteroscopic laser

endopyelotomy: a single-center experience.

J Endourol 2003;17(6):401–4.
[23] ConlinMJ, Bagley DH. Ureteroscopic endopyeloto-

my at a single setting. J Urol. 1998;159(3):727–31.

[24] Renner C, Frede T, Seemann O, et al. Laser endo-

pyelotomy: minimally invasive therapy of uretero-

pelvic junction stenosis. J Endourol 1998;12(6):

537–44.

[25] Geavlete P, Georgescu D, Mirciulescu V, et al. Ure-

teroscopic laser approach in recurrent ureteropelvic

junction stenosis. Eur Urol 2007;51(6):1542–8.

[26] Chandhoke PS, Clayman RV, Stone AM, et al.

Endopyelotomy and endoureterotomy with the

Acucise ureteral cutting balloon device: preliminary

experience. J Endourol 1993;7(1):45–51.

[27] Gelet A, CombeM, Ramackers JM, et al. Endopye-

lotomy with the Acucise cutting balloon device.

Early clinical experience. Eur Urol 1997;31(4):

389–93.

[28] Preminger GM, Clayman RV, Nakada SY, et al.

A multicenter clinical trial investigating the use of

a fluoroscopically controlled cutting balloon cathe-

ter for the management of ureteral and ureteropelvic

junction obstruction. J Urol 1997;157(5):1625–9.

[29] Nadler RB, RaoGS, PearleMS, et al. Acucise endo-

pyelotomy: assessment of long-term durability.

J Urol 1996;156(3):1094–7.

[30] Faerber GJ, Richardson TD, Farah N, et al. Retro-

grade treatment of ureteropelvic junction obstruc-

tion using the ureteral cutting balloon catheter.

J Urol 1997;157(2):454–8.

[31] Kim FJ, Herrell SD, Jahoda AE, et al. Complica-

tions of Acucise endopyelotomy. J Endourol 1998;

12(5):433–6.

[32] Lechevallier E, Eghazarian C, Ortega JC, et al. Ret-

rograde Acucise endopyelotomy: long-term results.

J Endourol 1999;13(8):575–8.

[33] Biyani CS,Minhas S, el Cast J, et al. The role of Acu-

cise endopyelotomy in the treatment of ureteropelvic

junction obstruction. Eur Urol 2002;41(3):305–10

[discussion: 310–1].

[34] Weikert S, Christoph F, Müller M, et al. Acucise

endopyelotomy: a technique with limited efficacy

for primary ureteropelvic junction obstruction in

adults. Int J Urol 2005;12(10):864–8.

[35] El-Nahas AR, Shoma AM, Eraky I, et al. Prospec-

tive, randomized comparison of ureteroscopic endo-

pyelotomy using holmium:YAG laser and balloon

catheter. J Urol 2006;175(2):614–8.

[36] Danuser H, Hochreiter WW, Ackermann DK, et al.

Influence of stent size on the success of antegrade

endopyelotomy for primary ureteropelvic junction

obstruction: results of 2 consecutive series. J Urol

2001;166(3):902–9.

[37] Wolf JS Jr, Elashry OM, Clayman RV. Long-term

results of endoureterotomy for benign ureteral and

ureteroenteric strictures. J Urol 1997;158(3 Pt 1):

759–64.

[38] Hwang TK, Yoon JY, Ahn JH, et al. Percutaneous

endoscopic management of upper ureteral stricture

size of stent. J Urol 1996;155(3):8824.



438 CANES et al
[39] Mandhani A, Kapoor R, Zaman W, et al. Is

a 2-week duration sufficient for stenting in endopye-

lotomy? J Urol 2003;169(3):886–9.

[40] Ng CS, Yost AJ, Streem SB. Management of failed

primary intervention for ureteropelvic junction

obstruction: 12-year, single-center experience. Urol-

ogy 2003;61(2):291–6.

[41] Oshinsky GS, Jarrett TW, Smith AD. New

technique in managing ureteropelvic junction

obstruction: percutaneous endoscopic pyeloplasty.

J Endourol 1996;10(2):147–51.

[42] Desai MM, Gill IS, Carvalhal EF, et al. Percutane-

ous endopyeloplasty: a novel technique. J Endourol

2002;16(7):431–43.

[43] Gill IS, Desai MM, Kaouk JH, et al. Percutaneous

endopyeloplasty: description of new technique.

J Urol 2002;168(5):2097–102.

[44] Desai MM, Desai MR, Gill IS. Endopyeloplasty

versus endopyelotomy versus laparoscopic pyelo-

plasty for primary ureteropelvic junction obstruc-

tion. Urology 2004;64(1):16–21.

[45] OstMC,Kaye JD,GuttmanMJ, et al. Laparoscopic

pyeloplasty versus antegrade endopyelotomy:

comparison in 100 patients and a new algorithm

for the minimally invasive treatment of ureteropelvic

junction obstruction. Urology 2005;66(Suppl 5):

47–51.

[46] Schuessler WW, Grune MT, Tecuanhuey LV, et al.

Laparoscopic dismembered pyeloplasty. J Urol

1993;150(6):1795–9.

[47] Eden C, Gianduzzo T, Chang C, et al. Extraperito-

neal laparoscopic pyeloplasty for primary and sec-

ondary ureteropelvic junction obstruction. J Urol

2004;172(6 Pt 1):2308–11.

[48] Ramakumar S, Lancini V, Chan DY, et al. Laparo-

scopicpyeloplastywith concomitant pyelolithotomy.

J Urol 2002;167(3):1378–80.

[49] Stein RJ, Desai MM. Management of urolithiasis in

the congenitally abnormal kidney (horseshoe and

ectopic). Curr Opin Urol 2007;17(2):125–31.

[50] Albani JM, DesaiMM,Gill IS, et al. Repair of adult

ureteropelvic junction obstruction in the solitary

kidney: effect on renal function. Urology 2006;

68(4):718–22.

[51] Andersen JC, Hynes W. Retrocaval ureter. A case

diagnosed pre-operatively and treated successfully

by a plastic operation. Br J Urol 1949;21:209–14.

[52] Klingler HC, Remzi M, Janetschek G, et al. Com-

parison of open versus laparoscopic pyeloplasty

techniques in treatment of uretero-pelvic junction

obstruction. Eur Urol 2003;44(3):340–5.

[53] Janetschek G, Peschel R, Bartsch G. Laparoscopic

Fenger plasty. J Endourol 2000;14(10):889–93.

[54] Soulié M, Salomon L, Patard JJ, et al. Extraperito-

neal laparoscopic pyeloplasty: a multicenter study

of 55 procedures. J Urol 2001;166(1):48–50.

[55] Jarrett TW, Chan DY, Charambura TC, et al. Lap-

aroscopic pyeloplasty: the first 100 cases. J Urol

2002;167(3):1253–6.
[56] Türk IA, Davis JW, Winkelmann B, et al. Laparo-

scopic dismembered pyeloplastydthe method of

choice in the presence of an enlarged renal pelvis

and crossing vessels. Eur Urol 2002;42(3):268–75.

[57] Mandhani A, Kumar D, Kumar A, et al. Safety pro-

file and complications of transperitoneal laparo-

scopic pyeloplasty: a critical analysis. J Endourol

2005;19(7):797–802.

[58] Inagaki T, Rha KH, Ong AM, et al. Laparoscopic

pyeloplasty: current status. BJU Int 2005;

95(Suppl 2):102–5.

[59] Zhang X, Li HZ, Wang SG, et al. Retroperitoneal

laparoscopic dismembered pyeloplasty: experience

with 50 cases. Urology 2005;66(3):514–7.

[60] Moon DA, El-Shazly MA, Chang CM, et al. Lapa-

roscopic pyeloplasty: evolution of a new gold stan-

dard. Urology 2006;67(5):932–6.

[61] O’Reilly PH, Brooman PJ, Mak S, et al. The long-

term results of Anderson-Hynes pyeloplasty. BJU

Int 2001;87(4):287–9.

[62] Bauer JJ, Bishoff JT,Moore RG, et al. Laparoscopic

versus open pyeloplasty: assessment of objective and

subjective outcome. J Urol 1999;162(3 Pt 1):692–5.

[63] Aron M, Desai MM, Rubinstein M, et al. Routine

transposition of anterior crossing vessels during lap-

aroscopic pyeloplasty: is it necessary? J Urol 2005;

173(Suppl):316 [abstract 1165].

[64] Stern JM, Park S, Anderson JK, et al. Functional as-

sessment of crossing vessels as etiology of ureteropel-

vic junction obstruction. Urology 2007;69(6):

1022–4.

[65] JanetschekG, Peschel R, Frauscher F. Laparoscopic

pyeloplasty. Urol Clin North Am 2000;27(4):

695–704.

[66] Bove P, Ong AM, Rha KH, et al. Laparoscopic

management of ureteropelvic junction obstruction

in patients with upper urinary tract anomalies.

J Urol 2004;171(1):77–9.

[67] Gupta N, Mandhani A, Sharma D, et al. Is laparo-

scopic approach safe for ectopic pelvic kidneys?

Urol Int 2006;77(2):118–21.

[68] Wood HM, Albani JM, Kaouk JH, et al. Laparo-

scopic versus open dismembered pyeloplasty in a sol-

itary kidney. J Urol 2006;175(Suppl):20 [abstract

59].

[69] Sundaram CP, Grubb RL III, Rehman J, et al. Lap-

aroscopic pyeloplasty for secondary ureteropelvic

junction obstruction. J Urol 2003;169(6):2037–40.

[70] Siqueira TM Jr, Nadu A, Kuo RL, et al. Laparo-

scopic treatment for ureteropelvic junction obstruc-

tion. Urology 2002;60(6):973–8.

[71] BentasW,WolframM, BräutigamR, et al. Da Vinci
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