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ABSTRACT

Results of endopyelotomy fall somewhat short of contemporary open pyeloplasty (67-95% versus 95-
100%). As most endopyelotomy series using different techniques achieve approximately the same results, |
appears likely that selection criteria play a major role. Risk factors have been identified: the presence of vessel
crossing directly the ureteropelvic junction stands out as a major prognostic factor of outcome; the degree o
hydronephrosis, the type of obstruction and renal function also play a role, although of lesser importance. Lonc
avascular strictures and major alteration of renal function clearly contraindicate the procedure. In our view, the
presence of a crossing vessel should be ascertained preoperatively as it significantly influences the outcom:
Modern diagnostic techniques such as spiral-computed tomography, color Doppler and endoluminal ultra-
sonography have replaced the more invasive procedures such as angiography.

With careful attention to operative details, endopyelotomy produces outstanding results with minimal
morbidity. The present development of retrograde techniques avoiding the morbidity of a percutaneous acces
and achieving comparable success are promising. We believe that with better definition of the indications one
will further improve the outcome and match open pyeloplasty in well selected patients: in the absence of
vessels crossing the UPJ and of massively dilated renal pelvis, a 95% success rate can be expected.
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INTRODUCTION tance of a combined ureteropelvic incision, as “endo-
pyelotomy” sounded restrictive to the renal pelvis
For many years open surgery has been rec{pyelon).
ommended as the optimal therapy for ureteropelvic The basic principle of these procedures con-
junction (UPJ) obstruction; of the existing operations, sists of a full thickness incision of the narrow seg-
dismembered pyeloplasty still stands out today as thenent followed by prolonged stenting and drainage
gold standard. Percutaneous surgery was developetb allow regeneration of an adequate caliber ureter
in the early 1980's for the treatment of nephrolithi- around the stent. This concept was first described
asis. Its intrinsic advantages of minimal invasivenessin 1903 by the French urologist Joachin Albarran
were rapidly perceived and applied to the manage{“urétérotomie externe”), and was popularized by
ment of UPJ obstruction. As of 1983 several reportsD. Davis in 1943 as an open procedure (“intubated
of endoscopic management began to appear undairreterotomy”). Although confirmed by experimental
various denominations, such as percutaneous pyeloand clinical data, this pioneer work remained un-
plasty (1), pyelolysis, endopyelotomy (2) and der-exploited in UPJ obstruction because of the ex-
endoureteropyelotomy (3). This last term “endourete-cellent results of open pyeloplasty, both procedures
ropyelotomy” was coined to underscore the impor- necessitating an open surgical approach. The devel-
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opment of minimally invasive endourological tech- versial. We published an extensive historical re-
niques revived the interest in intubated ureterotomy,view in 1996 (17).
which could at that time be performed percutane- In 1994 we showed that crossing vessels bore
ously. With continuing progresses in endourology, a statistically significant negative influence on the
refined techniques designed to further reduce theoutcome of endo(uretero)pyelotomy in a totally
operative morbidity were developed, such as theunselected prospective study enrolling 87 consecu-
retrograde approaches performed either under directive patients presenting with symptomatic UPJ ob-
endoscopic vision by ureterorenoscopy or understruction between 1986 and 1989 (18). Sixty-seven
simple fluoroscopic control [balloon dilation (4) and adults underwent a systematic preoperative angio-
rupture (5) as well as the “cutting balloon” or graphic study and endoureteropyelotomy was per-
Acucise] (7-12). formed regardless of its results. In 26/67 patients
Reported success rates for such procedure$39%), vessels were demonstrated in close contact
vary from 50 to 98%, but remain inferior to open with the site of the obstruction. The presence of cross-
pyeloplasty. Nowadays enthusiastic endourologistsing vessels reduced the final success rate from 86 to
do not hesitate to recommend endopyelotomy as th&2%. The degree of hydronephrosis was also a nega-
primary procedure for every UPJ obstruction man-tive factor, but of lesser significance. The influence
agement, estimating that inherent advantages faof the combination of both factors was highly sig-
compensate for the inferior results. There is an ob-nificant on final outcome, with a 95% success rate
vious divergence of opinion between those propo-when there was no crossing vessels and a moderate
nents of unselected indication of endopyelotomy anddegree of hydronephrosis, and only 39% when cross-
the persistent reluctance of the general urologicaling vessels were associated with high grade hydro-
community (13). In our view, success appears to denephrosis (odds ratio = 28.29, 95% confidence inter-
pend more on selection factors than on the type ofval 24.91; 31.66, p < 0.001). We later reported on the
operation or on technical variations, thereby under-preoperative vascular surroundings in 85 patients with
scoring the importance of prognostic factors deter-a follow up extending more than 12 years (mean 6.5
mination (14). In this paper we will review the fac- years) (19). The importance of these prognostic fac-
tors influencing the outcome of endopyelotomy and tors was confirmed: the success rate was 33% and
from there make suggestions for the optimal indica-82% with and without crossing vessels respectively.
tions of the procedure. Crossing vessels were present in only 18% of suc-
We believe that careful preoperative evalua- cessful cases as opposed to 67% of failures. More-
tion of risk factors is the best way to make endopye-over significant crossing vessels were demonstrated
lotomy accepted as a first therapeutic option in UPJin 15/18 patients undergoing secondary open pye-

obstruction (15,16). loplasty for endopyelotomy failure; concomitant high-
grade hydronephrosis was present in 13 instances. Our

SIGNIFICANT RISK FACTORS latest results were presented at the 17th World Con-
gress of Endourology, and our conclusions are un-

Crossing Vessels changed with 111 patients having had a detailed in-

In our experience, the presence of vesselsvestigation of their vascular anatomy (Table-1) (20).
crossing the site of the UPJ and the degree ofAs our proactive search for significant crossing ves-
hydronephrosis are the most significant factorssels continues, spiral CT and color Doppler ultra-
influencing the outcome of endopyelotomy. The sonography - either simple or contrast enhanced - have
significance of vessels crossing the ureteropel-presently replaced angiography (21-23).
vic junction (UPJ) remains a matter of debate: Others have also commented on the negative
their exact role in the pathogenesis of the obstruc-nfluence of crossing vessels, although without sta-
tion, as well as their influence on the outcome of tistical evidence (24-26). Bogaert et al. (11) report a
various therapeutic procedures are still contro-high success rate of retrograde endopyelotomy in
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Table 1 —Success rate of endopyelotomy according to prognostic factors: vessel crossing UPJ and degree o
hydronephrosis (form reference 20). Data presented at the 17th World Congress of Endourology, Rhodes, Sey
tember 1999

Risk factors No. % Success

* \lessel absent and low-grade (1-2) hydronephrosis 41/46 89
* \lessel absent 66/80 82.5

» Low-grade (1-2) hydronephrosis 48/59 81

* \lessel absent and high-grade (3-4) hydronephrosis 25/34 72.5
* High-grade (3-4) hydronephrosis 31/52 60

* \lessel present and low-grade (1-2) hydronephrosis 7113 54
* Vessel present 13/31 42

* \lessel present and high-grade (3-4) hydronephrosis 6/18 33

children, but state that open surgery remains the stanidentification was not indicated (31). This difference
dard, particularly when crossing vessels are identi-can best be explained by patient selection. Our data
fied preoperatively; their only failure occurred in a are based on the prospective recruitment of every
patient with a crossing lower pole vessel. Bagley etconsecutive patient presenting with symptomatic UPJ
al. (27) report a lower success rate when crossingbstruction during the study period and endoure-
vessels are detected preoperatively by endoluminateropyelotomy was performed regardless of the re-
ultrasounds (27). In Cohen et al. experience (9), 1/2sults of the preoperative work up for crossing ves-
unexplained failures after Acucise endopyelotomy sels. This appears to be the closest one can get to do
occurred in patients with a crossing vessel. Figenshaa randomized study, which is impractical to perform
et al. (28) reported a similar experience with percuta-(32). Also in our population more than 80% of pa-
neous endopyelotomy in children. Lim & Walker (29) tients had a primary type of UPJ obstruction which
identified crossing vessels in 2/3 recurrent UPJ ob-has a higher likelihood of crossing vessels, whereas
struction after pyeloplasty in children. At Washing- in the majority of other series only half of the cases
ton University, Wolf et al. (30) observed that all four are of congenital origin.

patients treated with laparoscopic pyeloplasty after The argument that crossing vessels are
failed endo(uretero)pyelotomy had vessels crossingoresent around the UPJ in as many as 71% of kid-
the ureteropelvic junction. Similar findings were re- neys, and that, therefore, they cannot be detrimental
ported by Faerber et al. (10) with Acucise endopye-to the success of endo(uretero)pyelotomy is not rel-
lotomy: 3 of 4 failures re-operated by open pyeloplastyevant (33,34). Those important and elegant data were
had vessels crossing the UPJ; they therefore recomebtained from anatomical studies on normal kidneys
mend to obtain a spiral CT to identify crossing ves- and clearly demonstrate their vascular anatomy, in-
sels preoperatively and to select another form ofcluding their situation in relation to the UPJ, but bear
therapy when they are present. Although there is nano relation with the actual crossing of the junction in
dispute on the influence of crossing vessels on outclear cut cases of UPJ obstruction (35). On the con-
come, their relative importance remains a matter oftrary, the literature on surgical pyeloplasty is replete
debate. In a series of 401 percutaneous antegradeith accurate illustrations relevant to UPJ obstruc-
endopyelotomies, there were 60 failures; 54 weretion, and confirms our findings at surgery in case of
explored and crossing vessels were present in 13 ofailed endo(uretero)pyelotomy (36).

24% of cases. The authors concluded that obstruct- The incidence of late failures or recurrences
ing crossing vessels were potential factors of failureis diversely appreciated. Many authors found that
in only 4% of endopyelotomies and that preoperativefailures occur early, and that late failures or recur-
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rences are distinctly uncommon (31,3A.higher deed strongly advocated, and is a recognized advan-
incidence of late failures or recurrences was noted intage of endoscopic over blind techniques (37). Re-
our series (18). Seven of the 18 failures occurred afported vascular complications have been summarized
ter one year; one even occurred more than 6 yearf our recent review paper (17); additional reports
postoperatively. That this might be due to inadequatehave been published. Malden et al. (40) described an
follow up is unlikely, as all those patients had beenarteriovenous fistula complicating antegrade endo-
followed according to a strict study protocol. As a pyelotomy. Brooks et al. (24) needed to transfuse 4/
matter of interest, the 2 patients with the longest time22 (18%) of their endopyelotomy patients. Cohen et
to recurrence (74 and 64 months) have a redundaral. (9), Streem et al. (41) and Wagner et al. (42) have
amount of studies, one being a radiologists wife (ex-each described significant bleeding from direct vas-
pert in ultrasonography), and the other a urologycular injury after retrograde endopyelotomy. Cohen
nurse. In our opinion, corroborated by our operativeet al. (9) acknowledges a 10-15% risk of bleeding
findings, those cases of late failure are very similarfrom crossing vessels, and suggests that full patient’s
to the well known entity of intermittent hydroneph- information is warranted. Gelet et al. (12) reported 2/
rosis, where a crossing vessel is almost universally44 cases of significant bleeding after Acucise
present (38); as previously mentioned, in 15 of theendopyelotomy, one originating in an arteriovenous
18 failures treated by open pyeloplasty a crossingfistula of a crossing vessel. Recent reports confirmed
vessel was found. the potential for complex and potentially life threat-
These observations do not contradict the factening complications after Acucise endopyelotomy:
that long-term success has been achieved in man$% significant bleeding in the report of Kim at al.
instances in the presence of crossing vessels. In thog@3), and 4 vascular lesions in 52 cases (8 %) in
instances, we postulate that the operation succeedSchwartz & Stoller experience (44).
in correcting both the intrinsic and the extrinsic fac- Those data are judged of sufficient impor-
tors of obstruction: the functional permeability of the tance to justify preoperative documentation of cross-
UPJ is reestablished, and also the crossing vesseigag vessels, and the selection of an alternative therapy
become somewhat fixed in a silent non-threateningwhen they are present (especially when associated
position. In recurrences, we assume that either or bothvith high grade hydronephrosis), at least until one
corrections are insufficient, or that the hypotonic re- can determine with accuracy which crossing vessels
nal pelvis is unable to recuperate a minimal function; are truly significant, or which renal pelvis will fully
at the slightest diuretic solicitation the renal pelvis recuperate its tone (15,17,23,41,45). Following those
balloons out and protrudes through the vascular win-guidelines, hemorragic complications have all but
dow making recurrence inevitable. disappeared and success rate has dramatically in-
The presence of vessels directly crossing thecreased; Quillin et al. (21) reported the absence of
UPJ not only influences the final outcome, but is failures in patients without crossing vessels docu-
also a source of potential complications. Vascularmented by spiral CT. Similarly several authors ob-
complications of endo(uretero)pyelotomy can be sig-tained a success rate of almost 100% in the confirmed
nificant, and although seldom mentioned and possi-absence of crossing vessels (26,46).
bly under-reported in the literature, they remain a The documentation of crossing vessels has
constant preoccupation to both patient andthe additional benefit to improve postoperative fol-
endourologist (24,39). Because they are rare in soméow up planning, as the risk of long term recurrence
authors experience, this illustrates their expertise inincreases when crossing vessels are present; more-
technique as well as in patient selection (31,37);over, several diagnostic techniques (angiography, spi-
complications can nevertheless occur and are acral CT) reliably detect vessels crossing the contralat-
knowledged as potentially serious (2). Careful vi- eral UPJ, which might be advantageous in the follow
sual inspection of the operative site in order to di- up of a syndrome that can be bilateral in as many as
rect the incision away from pulsating vessels is in- 10% of cases (20,21).
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Degree of Hydronephrosis NON SIGNIFICANT RISK FACTORS

By essence endourologic procedures can only
address intrinsic factors of obstruction, and extrinsic Type of Obstruction:
factors cannot be corrected by a strictly endourologicPrimary versus Secondary UPJ Obstruction
technique; in addition they cannot reduce the size of Initially, only secondary cases of ureteropel-
a massively distended renal pelvis. From early expevic junction obstruction were considered ideally
rience the negative influence of the size of the renalsuited for endopyelotomy, as the endourological pro-
pelvis on the results of endopyelotomy was suspectededure avoided a difficult open reintervention and did
(3,47). A careful analysis of prognostic factors in our not interfere with the delicate periureteral vascula-
prospective series proved that the degree of hydroture that could be injured by open dissection. It was
nephrosis was of statistical significance when com-later recognized that primary cases of UPJ could also
bined with the presence or absence of crossing veshe treated endoscopically, and commendable success
sels: in the presence of crossing vessels, the risk ofates have been achieved. In most recent series, sec-
failure was more than tripled by high grade versusondary cases of UPJ obstruction appear to respond
low grade hydronephrosis; the final success rate waslightly better to antegrade endopyelotomy: a cumu-
found to drop from 81% to 54% when high grade lated success rate of 84% is achieved, as opposed to
hydronephrosis was present. In a recent review of 4079% for primary type of obstruction (55).
percutaneous antegrade endopyelotomies from a
single Institution, the overall success rate was 85%;Type of Procedure: Antegrade versus
high grade hydronephrosis as well as poor renal funcRetrograde Endo(uretero)Pyelotomy
tion were significant causes of failure: patients with The success rate of endopyelotomy appears
massive hydronephrosis had only a 50% success rat® be independent of the type of surgical approach.
compared to 96% for those with moderate hydroneph-Results of contemporary series of retrograde endo-
rosis (31). Unfortunately in this monumental study pyelotomy compare favorably with antegrade percu-
no correlation with crossing vessels can be drawn asaneous procedures; no difference is noted between

any systematic data have been obtained. procedures performed under direct ureterorenoscopic
approach and indirect fluoroscopic control (4,56,57).
Length of Stricture Although simple dilation of the UPJ does not appear

Long avascular strictures, total obliteration of to be sufficient, at least in adults, growing evidence
the ureteropelvic junction and severe periureteral fibro-is showing that similar results on secondary UPJ stric-
sis are clear contraindications to endourological procetures can be obtained with endoballoon rupture as well
dures; they should be treated by open repair. Althoughas with Acucise (1) endopyelotomy (6,8,57-59). Also
isolated cases may have been successfully managed, gla4th antegrade endopyelotomy, the invagination tech-
bal results are in general unsatisfactory (3,25,47-51) nique and the classical percutaneous technique have

similar success rates (12,60,61). Neither does the type
Renal Function of incisional device significantly influence the out-

Renal function is a significant prognostic come: similar results are obtained with laser incision,
factor. A high risk of failure has been reported when cold and hot knifes, semi-lunar or hook knifes. The
the function of the affected kidney is greatly impaired type of stent and the experience of the surgeon (once
(30,49,52,53). Unfortunately the isolated impact of the operative technique has been mastered) do not
this factor is difficult to assess as no prospective datanfluence the outcome (18,31).
have been collected. In most series preoperative func-
tion of the involved kidney has been systematically Age, Sex and Side of Obstruction

assessed only recently and in selected cases, and its Pediatric experience was slow to accumu-
influence cannot be dissociated from that of the de-late; only limited and selected series are available
gree of hydronephrosis (30,54). for review and the procedure is not recommended
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in small children (62). Recently however interest- cantly influences the outcome. Modern diagnostic
ing results have been obtained in children older thartechniques such as spiral-computed tomography, color
age 4 with the Acucise balloon, especially in the Doppler and endoluminal ultrasonography have re-
absence of crossing vessels (11,29). Preliminaryplaced the more invasive procedures such as angiog-
experience with smaller children is being reported raphy (22,23,67). When a significant crossing vessel
with encouraging results (11,63,64). In a limited has been documented, a classical endopyelotomy is
experience, simple balloon dilation appears to belikely to provide inadequate results especially in the
sufficient, and disruption of the UPJ may not be re- presence of a large size renal pelvis. When a small
quired as it is in adults (65). artery or a venous channel is encountered, consider-

The place of endopyelotomy remains con- ation can be given to transection of the crossing ves-
troversial in children and open pyeloplasty remainssel (45,55). If a major vessel is present, we would
therefore the preferred procedure due to its consisprefer an alternative treatment, such as open or
tently superior results, especially in primary cases,laparoscopic pyeloplasty.
and to its better tolerance in this age group. In addi-
tion most cases are diagnosed very early in life, andCONCLUSION
surgical correction is recommended at a very early
age, where endoscopy remains technically problem- With careful attention to operative details,
atic. In secondary cases of UPJ obstruction such aendopyelotomy produces outstanding results with
failures of open pyeloplasty, endopyelotomy is how- minimal morbidity. The present development of ret-
ever safe and effective and with further refinementsrograde techniques avoiding the morbidity of a per-
and miniaturization of equipment, it may become acutaneous access and achieving comparable success
preferred option (28,63). are promising.

At the other end of the spectrum, in elderly Prognostic factors such as crossing vessels
patients, endopyelotomy offers results comparableand high-grade hydronephrosis have been identified.
to the adult group (64,66). Neither the sex of the We believe that with better definition of the indica-
patient, or the side of the obstruction influences thetions one will further improve the outcome and match

outcome (1,31). open pyeloplasty in well selected patients: in the ab-

sence of vessels crossing the UPJ and of massively
CURRENT INDICATIONS FOR dilated renal pelvis, a 95% success rate can be ex-
ENDOPYELOTOMY pected (20).
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ADDENDUM

ATLAS OF TECHNICAL CONSIDERATIONS ON ENDOPYELOTOMY MODALITIES
(From Reference 55)

i

»
A 4
i
1 Figure-2: ANTEGRADE PERCUTANEOUS
ENDOPYELOTOMY: INVAGINATION TECHNIQUE

A dilation balloon is inflated below the UPJ and attracted
inside the renal pelvis by traction on the exteriorized guide

Figure-1: ANTEGRADE PERCUTANEOUS wire, thereby invaginating the UPJ and the proximal ureter.

ENDOPYELOTOMY: CLASSICAL TECHNIQUE The double layer of the renal pelvis and ureter is incised using

In this technique, the UPJ is incised under direct vision until an electrocautery and a small electrode (60). This technique

the peripelvic fat is clearly visible. A second guide wire is facilitates the incision as the tissue is stabilized on the dilated
advantageous to straighten and stiffen the tissues: the cutting  balloon; it may also reduce the risk of damaging crossing
knife is literally railroaded on the track (3). vessels, although such complications have occurred (61).

Figure-4: ACUCISE
ENDOPYELOTOMY
The device consists

of a low-pressure
balloon fitted with
an electrosurgical
wire active over
the 2-cm
expandable
portion of the
balloon. The UPJ
is not forcibly
disrupted, but cleanly cut
by the wire that is activated
during inflation of the
balloon positioned across
the UPJ (51).

Figure-3: RETROGRADE
URETEROSCOPIC
ENDOPYELOTOMY

A small caliber ureterorenoscope
is advanced up to the level of the
UPJ and a postero-lateral
incision is performed under direct
vision. A preliminary insertion of
a double-J stent remaining in-situ
for two weeks greatly facilitates
this maneuver, but adds to the
complexity of the procedure,
which remains technically
difficult, especially in male
patients (56).
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