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73) months), respectively.  Conclusion:  Open pyeloplasty 
and endopyelotomy both have a high success rate with bet-
ter patency results after open pyeloplasty. Open pyeloplasty 
is more invasive and has a higher morbidity. Endopyelotomy 
is a minimally invasive procedure with faster recovery, fewer 
and minor complications, significantly less need for peri- 
and postoperative analgesics, less residual pain due to the 
access, and no functional and esthetic sequelae of lumbo-
tomy.  Copyright © 2007 S. Karger AG, Basel 

 Introduction 

 Open pyeloplasty was considered the method of choice 
for treating ureteropelvic junction obstruction until the 
end of the 1980s. Especially the method described by An-
derson-Hynes with resection of the oversized renal pelvis 
including the stenotic junction was widely implemented. 
In a meta-analysis of more than 2,000 patients treated by 
open pyeloplasty, the overall success rate was 90% (71–
100%)  [1] . In the last 10 years endoscopic and laparoscop-
ic surgical techniques have replaced open pyeloplasty. 
The reported success rates of antegrade endopyelotomy 
range from 71 to 88%  [2–7] , those of retrograde acucise 
endopyelotomy from 69 to 88%  [8–13]  and those of the 
laparoscopic pyeloplasty from 87 to 100%  [14–20] .
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 Abstract 

  Objective:  We investigated the invasiveness of antegrade 
endopyelotomy and open pyeloplasty in two consecutive 
series of patients with ureteropelvic junction obstruction. 
 Patients and Methods:  98 patients were treated by open 
pyeloplasty from 1980 to 1991, and 137 patients by ante-
grade endopyelotomy from 1991 to 1999. Diagnosis of ure-
teropelvic junction obstruction was made by excretory uro-
gram and/or antegrade pyelography, diuretic renography 
and retrograde pyelography. Invasiveness was evaluated by 
the postoperative need for analgesics, the complication rate 
and the residual long-term symptoms after surgery.  Results:  
The postoperative need for opiate analgesics was signifi-
cantly higher in patients after open pyeloplasty than after 
antegrade endopyelotomy. Ten percent of the patients com-
plained of problems with the lumbotomy scar after open py-
eloplasty, which was not encountered after endopyelotomy. 
Complications after open pyeloplasty occurred in 24% and 
were more severe than the 11% seen after endopyelotomy. 
The primary success rate after open pyeloplasty was 98 and 
89% after antegrade endopyelotomy. The long-term success 
rate,  6 24 month postoperatively, was 96% (median follow-
up 37 (24–196) months) and 76% (median follow-up 32 (24–
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  One argument in favor of the endoscopic procedure 
over open pyeloplasty is the lower invasiveness. The ques-
tion is whether this invasiveness is really low enough to 
justify a slightly worse success rate.

  For this reason we analyzed parameters of invasive-
ness in two consecutive series of patients, one treated by 
open pyeloplasty and the other by antegrade endopyelot-
omy.

  Patients and Methods 

 Open Pyeloplasty: Anderson-Hynes Technique 
 Between 1980 and 1991, 98 consecutive patients with uretero-

pelvic junction obstruction, diagnosed by intravenous urography 
and/or diuretic renography and retrograde pyelography, were 
treated at our institution by open pyeloplasty with the Anderson-
Hynes technique.

  Surgical Technique 
 The open Anderson-Hynes pyeloplasty was performed in gen-

eral anesthesia. After resection of the renal pelvis and the stenot-
ic ureteropelvic junction, the renal pelvis was closed, cranial to 
caudal, with a running suture. The ureteropelvic anastomosis was 
performed end-to-side at the most caudal point of the renal pelvis. 
As a teaching hospital, different surgeons performed the opera-
tions; residents always under the supervision of a staff member.

  The anastomosis was stented with a percutaneous transrenal 
8-french catheter for 10–14 days. This stent also drained the py-
elocaliceal system. The nephrostomy tube was closed when, after 
removal of the ureteral stent, antegrade pyelography showed pas-
sage of contrast medium from the renal pelvis into the ureter and 
bladder. The tube was then removed on the following day if the 
patient remained asymptomatic. If passage of contrast into the 
bladder could not be documented, antegrade pyelography was re-
peated at regular intervals, until passage of contrast could be 
demonstrated. Then the above procedure was carried out. In one 
patient with a pelvic kidney a transperitoneal approach was cho-
sen. Instead of the percutaneous stenting of the anastomosis, in 
this case a JJ catheter was placed and after removal the passage of 
urine was documented by urography.

  Antegrade Endopyelotomy 
 From 1991 to 1999 ureteropelvic junction obstruction, diag-

nosed by intravenous urography and/or diuretic renography and 
retrograde pyelography, was treated by antegrade endopyelotomy 
in 137 consecutive patients.

  Surgical Technique 
 Endopyelotomy was usually performed by a percutaneous ap-

proach through a middle or, less often, upper or lower calix. A 
guide wire, placed prior to endopyelotomy, was then pulled 
through the percutaneous approach. The ureteropelvic junction 
was incised laterally along the guide wire with a curved (5/137) or 
a crescent shaped knife (132/137) or endoscopic scissors. As in 
open pyeloplasty, all procedures were performed by or under su-
pervision of a staff member.

  The endopyelotomy was stented for 6 weeks with a percutane-
ous 14/8.2-french Smith endopyelotomy catheter (78/137 pa-
tients) or with a 10/6 or 12/7-french JJ endopyelotomy stent (4/137 
patients). In 55 of the 137 patients, a 27-french silicone drainage 
tube was pulled over a 14/8.2-french Smith catheter 2–3 weeks 
postoperatively. If antegrade pyelography performed on the 2nd 
postoperative day did not show any extravasation and free pas-
sage of urine into the bladder could be documented, then the per-
cutaneous endopyelotomy catheter was closed. In patients with a 
JJ catheter the additionally placed percutaneous nephrostomy 
tube was closed and removed 24 h later. Six weeks after endopy-
elotomy the percutaneous endopyelotomy catheter was replaced 
by a nephrostomy tube and passage of urine was documented. 
After closing the nephrostomy tube it was removed the following 
day, provided the patients remained symptom-free. In patients 
with a JJ endopyelotomy stent, urinary passage was documented 
by intravenous urography 1 day after its transurethral removal.

  Follow-Up 
 The need for postoperative pain medication and residual 

symptoms in the long-term were analyzed from patients’ charts. 
Strong analgesics such as morphine were assessed in milligrams 
and morphine derivates calculated in morphine equivalents (7 mg 
pethidine = 1 mg morphine equivalent), whereas metamizol or 
nonsteroidal anti-inflammatory drugs (NSAID) were assessed as 
the number of doses.

  Patients were controlled 6 and 24 months after surgery by clin-
ical examination, intravenous urography and/or diuretic renog-
raphy. Success was defined as the absence of pain due to obstruc-
tion and the absence of signs of obstruction on the intravenous 
urogram and/or the diuretic renography.

  Paired and unpaired two-tailed Student’s t test and the  �  2  test 
were used for statistical analyses, which were performed in col-
laboration with the statisticians of our university.

  Results 

 The preoperative data of the 98 patients with open py-
eloplasty and the 137 patients with antegrade endopyelot-
omy are comparable, except for the female:male ratio, 
which is higher in the endopyelotomy series ( table 1 ).

  The mean postoperative analgesic requirements were 
78  8  41 mg morphine, 20  8  14 doses of metamizol and 
6  8  11 doses of NSAID after open pyeloplasty, and 15  8  
24 mg morphine, 1  8  3 doses metamizol and 17  8  17 
doses NSAID after endopyelotomy ( fig. 1 ). The differ-
ence for each pain medication group was statistically sig-
nificant (p  !  0.001).

  Complications 
 There were no lethal postoperative complications in 

either group. In the pyeloplasty group 24 postoperative 
complications were noted in 23 of the 98 patients (24%): 
respiratory insufficiency requiring treatment in the in-
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tensive care unit (n = 2); pulmonary embolism (n = 1); 
deep venous thrombosis of the lower extremity (n = 1); 
minimal pneumothorax requiring conservative treat-
ment only (n = 4); pneumonia (n = 2);  wound infection 
(n = 1); large wound hematoma (n = 1); urinary fistula in 

the anastomosis with spontaneous closure (n = 1); uro-
sepsis after closure of the nephrostomy tube (n = 2); post-
operative fever  1 38   °   C (n = 8), and re-obstruction requir-
ing percutaneous drainage after removal of the nephros-
tomy tube (n = 1).

Open
pyeloplasty

Antegrade
endopyelotomy

Number 98 137
Sex (f:m), % 44:56 61:39
Median age, years 34 (15–74) 38 (13–82)
Ipsilateral stones 24 (24%) 37 (27%)
Preoperative percutaneous nephrostomy 31 (32%) 52 (38%)

Patients with 131I-hippuran diuretic-renography 70 (71%) 122 (89%)
Mean total clearance, ml/min/1.73 m2                                  4478171 4568142
Mean split clearance of pathological site,
ml/min/1.73 m2                                                                                          1878112 186892
Mean split clearance of pathological site, 
% of total clearance 41818 41813

Primary UPJ obstruction 84 (86%) 124 (91%)
Secondary UPJ obstruction, due to 14 (14%) 13 (9%)

Failed open pyeloplasty 4 8
Failed endopyelotomy
(Acucise�/retrograde/antegrade) 0 4
Stones and percutaneous surgery 10 1

UPJ = Ureteropelvic junction.

Table 1. Preoperative characteristics of
98 patients with ureteropelvic junction 
obstruction undergoing open pyeloplasty 
and of 137 patients undergoing antegrade 
endopyelotomy
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  Fig. 1.  Postoperative analgesic requirements in 98 patients with 
open pyeloplasty and in 137 patients with antegrade endopyelot-
omy. 

  Fig. 2.  Perioperative complications and residual symptoms 6 
months postoperatively in 84 patients after open pyeloplasty and 
in 115 patients after antegrade endopyelotomy. 
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  After endopyelotomy 15 of 137 patients (11%) had 
complications: conservatively treated postoperative 
bleeding (n = 1); pyelonephritis (n = 2), or urosepsis (n = 
1) treated by drainage and antibiotics; postoperative fever 
 1 38   °   C (n = 4); deep venous thrombosis of the lower ex-
tremity (n = 1), and blockage or dislocation of the endo-
pyelotomy catheter (n = 6), all of which could easily be 
replaced ( fig. 2 ).

  Residual Symptoms 
 All of the patients with residual symptoms had no ev-

idence of obstruction in the intravenous urogram or the 
diuretic renal scan, nor were the symptoms severe enough 
to justify further treatment. Six months after open py-
eloplasty 25 of 84 successfully treated patients (30%) 
complained of residual symptoms: slight flank pain (n = 
8); pain after fluid consumption (n = 2); recurrent colic 
(n = 5), and pain in the area of the incision (n = 10; 
 fig. 2 ).

  Twenty-four months postoperatively 14 of the 51 suc-
cessfully treated patients (27%) had residual minor symp-
toms: flank pain (n = 7); pain after fluid consumption
(n = 1); colic (n = 1), and pain in the area of the incision 
(n = 5).

  Six months after endopyelotomy 7 of the 115 success-
fully treated patients (6%) complained of residual symp-
toms all of which needed no further intervention: slight 
pressure in the flank depending on position (n = 5), and 
intermittent colic (n = 2) ( fig. 2 ).

  Twenty-four months postoperatively 10 of the 68 suc-
cessfully treated patients (15%) mentioned slight residual 
disorders: feeling of pressure in the flank (n = 8), and 
slight pain after fluid consumption (n = 2).

  Follow-Up Controls 
 The overall success rate after open pyeloplasty was 

98% (median follow up of 30 (4–248) months) and 80% 
after endopyelotomy (median follow-up of 28 (2–108) 
months.

  Six months after open pyeloplasty and antegrade en-
dopyelotomy 98 and 86% of patients, respectively, had a 
successful outcome. Twenty-four months after open and 
endoscopic treatment 96 and 76%, respectively, had been 
successfully treated.

  Management of Failures 
 In one of the two open pyeloplasty failures, open revi-

sion with a new ureteropelvic anastomosis was success-
fully performed after 12 weeks. The second patient re-
ceived a JJ catheter. This was left in place as definitive 

treatment after unsuccessful retro- and antegrade bal-
loon dilation.

  The 28 patients after unsuccessful endopyelotomy 
were successfully (re)treated by: open pyeloplasty (n = 
15); retrograde acucise endopyelotomy (n = 4); antegrade 
re-endopyelotomy (n = 2); retrograde balloon dilation
(n = 2); nephrectomy of kidneys with severely reduced 
function (n = 4), and permanent JJ catheter (n = 1).

  Discussion 

 Although the success rate of open pyeloplasty is supe-
rior, it is the more invasive procedure. Similar to other 
series  [21, 22]  our patients needed significantly more 
postoperative analgesics such as morphine, its derivatives 
or metamizol after open pyeloplasty, and this was not 
compensated by the higher requirement of low pain med-
ication such as NSAID after endopyelotomy ( fig. 1 ).

  Time to resumption of 100% work capacity could not 
be retrospectively analyzed in our study. In other inves-
tigations it has been reported to be 10.3 (6–14) weeks  [22]  
and 41.5 days  [21]  after open pyeloplasty. This is about 
double the time after antegrade endopyelotomy of 4.7 (1–
6) weeks  [22]  and 19.8 days  [21] .

  Twenty-four months after open surgery 10% of the pa-
tients still complained of residual pain in the lumbotomy 
scar. After endopyelotomy none of the patients had com-
plaints that could be attributed to the renal access. Lum-
botomy has a higher potential for residual discomfort due 
to dividing muscle close to the intercostal nerves  [23, 24] . 
This approach also sometimes results in a cosmetically 
unpleasant scar. This is not negligible, especially for fe-
male and younger patients. Nevertheless, the residual 
complaints in both groups did not require additional 
treatment.

  Aside from this residual pain in the renal access, 24 
months after open pyeloplasty and endopyelotomy 17 
and 15% of the patients, respectively, still had residual 
complaints suggestive of intermittent obstruction or neu-
ralgia of renal origin, but without objective signs of ob-
struction on the intravenous urogram or the diuretic re-
nal scan. These residual complaints after endopyelotomy 
were less severe than those after open pyeloplasty.

  The final question is: Does the lower invasiveness but 
higher failure rate of endopyelotomy justify choosing this 
technique as first-line treatment? In our opinion it does, 
because a possible endopyelotomy failure can be retreated 
by the more invasive open pyeloplasty without substan-
tial technical difficulties as compared to a primary open 
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procedure. Finally the decision has to be made together 
with the patient after discussion of the advantages and 
disadvantages of each technique.

  Conclusions 

 Antegrade endopyelotomy is less invasive than open 
pyeloplasty, but open pyeloplasty has a higher success 
rate. Less need for peri- and postoperative analgesics, 
fewer and minor complications, faster recovery, the pos-

sibility of avoiding functional and esthetic sequelae of a 
lumbotomy, and less residual pain due to the approach 
are arguments for endopyelotomy. However, they have to 
be weighed against the higher success rate of open pyelo-
plasty.

  In the future we will perhaps have the combination of 
minimal invasiveness and excellent results by laparo-
scopic pyeloplasty. However, the results of the technical-
ly demanding procedure are still slightly inferior to open 
pyeloplasty. 
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