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Abstract

Purpose Open dismembered pyeloplasty according to
Anderson-Hynes (AHP) is the gold standard treatment for
ureteropelvic junction obstruction in children. However,
during the last decade, the management has been revolu-
tionized with introduction of laparoscopy and endourology
yielding comparable results and less morbid outcomes.
Methods Between 1997 and 2010, dismembered and non-
dismembered retroperitoneoscopic pyeloplasty was per-
formed in 41 children with a median age of 130 month
(range 5-192). 20 children underwent a dismembered
pyeloplasty (Anderson-Hynes) and 21 children were operated
by a non-dismembered pyeloplasty (Y-V-Plasty).

Results The mean operation time was 120 min (range
52-257). Intraoperative findings revealed in 29 cases a
significant crossing vessel. Based on a furosemide neph-
rogram and subjective complaints, the success rate was
88 % with a median follow-up of 69 month (range
14-142). The 5 failures (2 Y-V-Plasty, 3 AHP) have been
treated by open AHP (n = 2), Laser endopyelotomy
(n = 2) and Lap-AHP (n = 1) without further problems.
Conclusion With increasing improvement of the suture
techniques, the laparoscopic pyeloplasty represents in
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experienced hands an alternative method with comparable
success rates to the open technique. In our opinion, retro-
peritoneoscopic pyeloplasty is technically possible and
feasible even in infants. We found in our series no statis-
tically significant difference between dismembered and
non-dismembered pyeloplasty.
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Introduction

Ureteropelvic junction obstruction (UPJO) is the most
common disorder of the upper urinary tract in children. As
a result of progress in diagnostic ultrasound, hydrone-
phrosis can nowadays even be identified prenatally [1].
Ultrasonography still remains the primary diagnostic tool
for the detection of UPJO in children. The classification of
hydronephrosis is based on the recommendation of the
Society for Fetal Urology (SFU). In all children with
UPJO, a preoperative furosemide nephrogram was addi-
tionally performed to evaluate the functional relevance of
the stenosis. MRI has been described as an alternative
method with the advantage of visualizing crossing vessels.
Following critical analyses of various diagnostic methods,
some authors have demonstrated superiority with duplex
ultrasonography due to the ability of identifying the resis-
tance index (RI) [2]. RI has been proven to be a useful and
minimal invasive method particularly in the follow-up of
significant UPJO patients.

Untreated UPJO can lead to a significant reduction of
kidney function and may result eventually in renal failure.
Traditionally, open pyeloplasty has been the gold standard
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treatment for UPJO in children with success rates being
quoted at over 90 % [3]. Specifically, due to confined
working conditions and difficulties with anastomotic
suturing, open access was required.

With the introduction of laparoscopy during the last
decade, the management of UPJO has been revolutionized.
Endourology yields not only comparable results, but also
less morbid outcome. With growing experience in laparo-
scopic techniques, there has gradually been a transition in
paediatric surgery from ablative techniques to reconstruc-
tive procedures. Besides the established procedures like the
laparoscopic nephrectomy and orchidopexy, procedures
such as heminephrectomy and pyeloplasty have also pro-
ven to be applicable and feasible in both children and
infants, respectively [4—16]. Penn et al. found near equal
results regarding outcomes in a comparative study laparo-
scopic pyeloplasty versus open approach [3].

The first laparoscopic pyeloplasty for children was
described by Schuessler, 1993 [17] and Kavoussi [14].
Since then, suturing techniques together with improved
visualization of the structures have developed rapidly. As a
result, a number of larger centres have introduced the
laparoscopic technique because of its minimal invasive-
ness. Recently, Kutikov et al. [18] reported on a series of 8
infants aged between 3 and 5 months with UPJO who were
treated with a laparoscopic transperitoneal dismembered
pyeloplasty. A 100 % resolution of the UPJO was reported
in this series postoperatively, a single infant had unchanged
hydronephrosis though without significant obstruction. The
authors concluded that even in children less than 6 months,
a laparoscopic pyeloplasty is technically feasible.

Various authors presented their experiences using dif-
ferent techniques (i.e. dismembered and non-dismembered
pyeloplasty) with success rates of more than 90 %. Casale
et al. [7] reported on 26 children who underwent both a
dismembered and non-dismembered laparoscopic pyelopl-
asty. The non-dismembered pyeloplasty was performed by
Heineke-Mikulicz technique with a poor success rate of
43 %. Therefore, a dismembered laparoscopic pyeloplasty
was recommended in children without a crossing vessel.

Similar to the above-mentioned studies, we performed a
retroperitoneoscopic pyeloplasty in 41 children with UPJO
and a median age of 130 months (5-192) performing both
techniques (dismembered and non-dismembered retroperito-
neoscopic pyeloplasty). We present our experience and
findings comparing dismembered (Anderson-Hynes) and non-
dismembered (Y-V-plasty) retroperitoneoscopic pyeloplasty.

Materials and methods

Between 1997 and 2010, dismembered and non-dismem-
bered retroperitoneoscopic pyeloplasty was performed in
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41 children (26 males and 15 females) with a median age of
130 months (range 5-192). Indications for surgery were
symptoms (flank pain and associated urinary tract infec-
tions) and deterioration in renal function based on the
furosemide nephrogram findings. 20 children underwent a
dismembered pyeloplasty (Anderson-Hynes) and 21 chil-
dren had a non-dismembered pyeloplasty (Y-V-Plasty); 16
had surgery to their right kidney, while the remaining
children had surgery on the left side.

We strongly believe that the preoperative insertion of a
ureteric stent can easily be performed during the same
anaesthesia and provides a clear benefit particularly in
patients with difficult intraoperative conditions. These
include children who may have had a number of pyelo-
nephritic episodes that could make the overview in the
retroperitoneal space more difficult. The preoperatively
inserted ureteric stent thus provides a more visible land-
mark during the surgery and can easily be removed after

Fig. 2 Non-dismembered Y-V pyeloplasty
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the postoperative ureteropyelography. We prefer to avoid
any percutaneous drainage in this procedure to reduce any
further risk of traumatization particularly when operating
in children.

According to the published survey, success is defined as
follows [19]:

(1) Excellent success is a complete absence of symptoms,
significant improvement of hydronephrosis and renal
drainage on either IVP or diuretic renal scan.

(2) Improvement of symptoms and no deterioration of
hydronephrosis (i.e. stable ectasia of the collecting
system) or renal function.

(3) Failure: no improvement of hydronephrosis and renal
function.

Following surgery at our centre, success was verified on
the basis of improved subjective symptoms such as flank
pain as well as by a furosemide nephrogram after a period
of 3 and 12 months postoperatively. Subjective complaints
were evaluated by a questionnaire (pain, recurrence in
urinary tract infections with or without requiring additional
intervention). Success was defined as symptomatic reso-
lution (i.e. more than 80 % pain relief) associated with
either stable or improved renal function, improved washout
from the renal pelvis (i.e. T1/2 less than 20 min) seen on
either a renal scan or excretory urography, and by a
resistance index of less than 0.75.

Surgical technique

Patients are placed laterally in the flank position. The
access to the retroperitoneum is gained via an incision and
a muscle-splitting blunt dissection in the region of the
muscle-free triangle between M. obliquus externus, M.
latissimus dorsi and the iliac crest (Petit triangle). This can
be well exposed even in children. We use a 10-mm, a
5-mm and a 3-mm trocar that are arranged in a triangular
format (Fig. 1), whereby the right (5 mm) and left (3 mm)
trocars form the ventral basis, while the optic (10 mm)
trocar is the dorsal point of this triangle. Alternatively, a
5-mm optic can be used, where the 10-mm trocar can allow
for the transfer of the needle and the delivery and use of
10-mm clips in special cases.

The entire lumbar ureter is isolated from the surrounding
structures such as the aberrant vessels (i.e. lower pole
artery), periureteric bands or scar tissue. Additionally, the
renal pelvis is dissected; freed and aberrant vessels are
completely isolated. The pelvis is incised just superior to
the UPJ followed by a vertical incision of the ureter over
the indwelling stent in order to evaluate the severity and
length of the stenosis. In case of an anteriorly crossing
vessel and a short-segmented UPJ-stenosis, the ureter can

Fig. 3 Dismembered pyeloplasty (Anderson-Hynes)

be further spatulated followed by a horizontal incision of
the pelvis (Y-incision). Thereafter, a non-dismembered
pyeloplasty (YV) is performed using a continuous suture
(4/0, PDS, 15 cm, RB1-needle; Ethicon, Hamburg, Ger-
many) (Fig.2). In other cases where a dismembered
pyeloplasty is indicated, reduction of the renal pelvis is
performed using a continuous suture with either two fila-
ments or applying the single-knot technique as described
by van Velthoven (Fig. 3). The inserted drain is removed
on day 3, and if no extravasation occurs, the Foley catheter
may also be removed on the same day.

We performed a Y-V-plasty in cases with anterior
crossing vessels, while those with a posterior crossing
vessel and/or a redundant pelvis were treated with a dis-
membered Anderson-Hynes pyeloplasty.

Results

All 41 operated children continued to be followed-up with
a median time of 69 months (14-142). Mean operating time
was 120 min (range 52-257). The intraoperative course
was uneventful in all children. The postoperative compli-
cation rate was low with only 2 reported urinary tract
infections and 1 patient with an urinoma treated conser-
vatively. Intraoperative findings revealed in 31 (76 %)
cases an extrinsic cause for the UPJO, including 29 chil-
dren (93.5 %) with significant crossing vessels. Focussing
on these 29 children, in 25 (86 %) of them, aberrant vessels
alone were identified. 16 (64 %) were found ventrally, 5
(20 %) dorsally, while the other cases had either circumflex
(n =13, 12 %) or a combination of dorsal and ventral
vessels (n = 1, 4 %) (Fig. 4). The results are summarized
in Table 1. Based on a furosemide nephrogram and sub-
jective complaints, the overall success rate was 88 %.
These results are summarized in Tables 1 and 2.
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Fig. 4 Anterior crossing vessel in retroperitoneoscopic pyeloplasty—
high ureter fissus (right side)

Table 1 Results for the children subjected to the reason of UPJO
(Follow-up n = 41)

Reason N (%) Success (%)
Overall 41 34 88
Intrinsic 10 24 9 90
Extrinsic 31 76 27 87.1
Vessels 29 93.5 25 86.2
Vessels alone 25 86 22 88
Ventral 16 64 14 87.5
Dorsal 5 20 4 80
Circumflex 3 12 3 100
Dorsal + ventral 1 4 1 100
Vessels (ventral) + adhesions 4 14 3 75
Adhesions 2 6.5 2 100

Table 2 Results of different operation techniques for the present
series (Follow-up n = 41)

Technique N Success
rate (%)

Anderson-Hynes plasty 20 85

Y-V-plasty 21 90.5

The 5 failures (2 Y-V-plasty, 3 AHP) occurred in the
early postoperative phase, 3 month after operation
(Table 3). One child after AHP suffered from severe
pyelonephritis with need for DJ-Stent insertion. Significant
obstruction confirmed on the furosemide nephrogram was
detected in the other 4 children. Two of these children
suffered persisting flank pain and increasing dilation of the
collecting system. Finally, one child was treated by a
second retroperitoneoscopic AHP, two children received an
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Table 3 Data for children with postoperative failure (n = 5)

Patient Age Sex Treatment Reason Vessel  Revision
Nr. (month) for position  operation
UPJO

1 5 M  AHP Intrinsic - Open
AHP

2 46 M YVP Vessel ~ Ventral Open
AHP

3 71 M  AHP Vessel  Ventral LEP

4 192 F AHP Vessel  Dorsal LEP

5 192 M YVP Vessel ~ Ventral R-AHP

AHP Anderson-Hynes Plasty, YVP YV-Plasty, LEP laser endopyel-
otomy, R-AHP retroperitoneoscopic Anderson-Hynes Plasty

open AHP and two children underwent a Laser endopyel-
otomy. All 5 failures are pain free and do not show an
obstruction in the furosemide nephrogram after revision
intervention at this point of follow-up.

Discussion

Ureter peristalsis is particularly formed in the proximal
regions of the kidney collecting system and transmitted by
conduction [20]. In the pyeloureteral junction region, it
comes, however, to a physiological blockade, which is
modulated according to the diuretic portion.

The first definition of the UPJO on the basis of hydro-
dynamic criteria was reported in 1977 by Johnston [20].
Two different causes were described: In primary UPJO
(intrinsic), irregularities or even complete blockades of the
conduction system were found and in other cases, extrinsic
causes were recognized.

Johnston et al. found intrinsic or dysfunctional segments
that resulted in a clockwise rotation of the collecting sys-
tem and thus a migration of UPJ in a higher and more
medial position. Musculature and elastic fibres of the col-
lecting system try to compensate the increased resistance of
outlet. Intrinsic UPJO is particularly found in children and
infants. According to the hypothesis of adynamic segments,
a dismembered pyeloplasty was established by Anderson-
Hynes for this kind of UPJO.

In the literature, crossing vessels have been identified as
the main reason for extrinsic cause of the UPJO [21]. These
extrinsic mechanical factors lead to a narrowing of the UPJ
and thus result in hydronephrosis. However, whether
crossing vessels are the cause for UPJO or only a coinci-
dental finding is still under debate. It has been discussed
that asymptomatic patients with crossing vessels have an
increased risk for developing UPJO in further life [22].

Surgery is established in the treatment for UPJO.
However, some authors still prefer a conservative approach
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in UPJO. Palmer et al. [23] published a study comparing
conservative treatment versus surgery. This multi-centre,
prospective and randomized phase III study showed a
significant reduction in the degree of hydronephrosis in the
group treated with surgery, and almost similar findings
were found in the conservative group. However, 4 of 16
cases in the conservative group showed a clear reduction in
renal function with increased hydronephrosis (that met the
criteria for a pyeloplasty).

The indication for surgery is based on guidelines from
the SFU that is summarized by the findings of significant
deterioration in renal function and hydronephrosis. Symp-
toms related to recurring urinary tract infections and flank
pain are considered likewise as indications for surgery [1].
On the contrary, an ultrasound finding of a persisting
hydronephrosis plays no significant role in the decision to
operate especially since this finding may be stable and
there may in fact not be any evidence of obstruction. Even,
previously operated patients may show a ‘baggy’ system if
their pyeloplasty had not entailed sufficient trimming of the
collecting system.

In experienced hands, RI, however, may offer a mini-
mally invasive method in specific cases to confirm a sus-
picious diagnosis such as recurrence of obstruction. The RI
should still be regarded as a supplementing method for the
determination of pressure ratios and has almost totally
replaced the Whitaker test in paediatric urology. Determi-
nation of the RI with its advantage of minimal invasiveness
spares children and infants the need for furosemide neph-
rogram assessments. The reliability of this method is
described in the literature [21, 24]. Classification of the
hydronephrosis degree, relationship between the collecting
system and renal parenchyma, and the detection of possible
aberrant vessels as well as determination of the RI are the
theoretical advantages of duplex ultrasound. A cut-off
value of 0.75 is accepted as the value for an obstruction
within an insufficiently draining collecting system. We
recommend a postoperative ultrasound or coloured duplex
ultrasonography including determination of RI every
3 months in the first year and 6 monthly in second year.

Regarding the recently published literature for laparo-
scopic pyeloplasty, success rates are reported up to 100 %
with low complication rates [4, 7, 18, 25, 26]. We, how-
ever, stress the fact that the laparoscopic technique still
represents a technically challenging procedure even in
adult patients. The laparoscopic technique should only be
performed in laparoscopic units with a high patient turn-
over and established experience in laparoscopic suturing
techniques. After the first description by Kavoussi [14] and
Schuessler [17], Tan reported in 1996 for the first time of 6
children, who were treated with a laparoscopic pyeloplasty
[27]. Although 5 children had successful outcomes as
reported and though the author had concluded with a short

follow-up that laparoscopic pyeloplasty remains techni-
cally difficult and is a promising alternative to conventional
open pyeloplasty, long-term results are lacking. Due to the
limited retroperitoneal space in children, the transperito-
neal approach has been more frequently selected by many
surgeons (Table 4). Success rates have been demonstrated
ranging from 87 to 100 %. There is still no data showing
any superiority of transperitoneal or retroperitoneal
approach. However, there is a theoretically increased risk
of causing abdominal organ injuries with the transperito-
neal approach. Finally, the preference and experience of
the surgeon should determine the choice of the access used.
In our hospital, the retroperitoneal approach was estab-
lished 10 years prior to us, undertaking this approach in
laparoscopic pyeloplasty. This approach has proven its
reliability in numerous of kidney surgical interventions
including nephrectomy, partial nephrectomy and pyelopl-
asty. However, when dealing with horseshoe kidneys, the
transperitoneal approach should be considered [5].

In earlier series, high conversion rates and long oper-
ating times were seen for both techniques, transperitoneal
and retroperitoneal approach. Surgeons with vast laparo-
scopic experience have reported average operating times of
90 min (70-160) [29]. Recently published data as well as
our data are summarized in the Table 4. Comparable
results to the open technique concerning the operative and
postoperative measure points have also been shown [3].

With increasing experience in laparoscopic suturing
techniques, the dismembered pyeloplasty represents in
experienced hands an alternative method to the open
pyeloplasty (Anderson-Hynes). An important factor for
success is the degree of hydronephrosis. According to our
experience with the adult laparoscopic pyeloplasty, an
enlarged distended pelvis does not guarantee sufficient
draining and should be treated by dismembered pyeloplasty
including trimming of the collecting system. In the case of
aberrant vessels, a transposition of the ureter should also be
performed [19]. If aganglionic (dysfunctional) segments
are suspected in the development of a UPJO, a Y-V plasty
is justified and this corresponds to a three-fourth Anderson-
Hynes plasty including spatulation of the ureter. To our
knowledge, there is only one study that compared dis-
membered and non-dismembered laparoscopic pyeloplasty
for the treatment of UPJO in children, reporting significant
advantage for the dismembered technique (94 % dismem-
bered vs. 43 % non-dismembered)[7]. However, non-dis-
membered pyeloplasty was not performed in children in
case of a crossing vessel and therefore not considered for
this evaluation. In the present series, we found 29 children
with a significant crossing vessel. The success rate for this
children included in the follow-up with crossing vessels
was 86.2 % and thus only slight worse to the overall suc-
cess rate of 88 % (Table 1). Comparing the two different
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Table 4 Recently published studies and results for the present series

Authors Patients Age (month) Approach  Technique Operation time Success Complications Conversions
(n) (T/R) (D/ND) (min) rate (n) (n)
(%)
Subotic et al. [28] 39 Lap: 11 (1-33) T D (20 Lap/19 Lap: 248 100 0 0
Robo: 115 RObO) (165—334)
(58-179) Robo: 165
(104-225)
Canon et al. [6] 49 T: 78 (8-180) T(20)/ D T:185/R:239 100193 6 1
R: 103.2 R(29)
(24-228)
Kutikov et al. [18] 8 4.5 (3-5) T D 108 100 0 n.m.
Metzelder et al. 46 66 (2-205) T D 175 (120-270) 96 1
[25]
Atug et al. [4] 7 144 (72-180) T D (Robot) 184 (165-204) 100 0 0
Reddy et al. [26] 16 5-132 T D 169 (90-270) 100 0 0
Casale et al. [7] 26 60 (8-172) T D (19), ND (7)  186/150 94/43 0 0
Tan [29] 18 17 (3-180) T D 90 (70-160) 87 2 0
Bonnard et al. [5] 22 88 (25-192) R D 219 (140-310) 96 3 2
Farhat et al. [30] 11 99 (54-143) R D 160 (121-193) 100 1 2
El-Ghoneimi et al. 22 96 (20-204) R D 228 (170-300) 100 1 4
[12]
Present series 41 123 (5-192) R D (20), ND (21) 120 (52-257) 85/91 5 0

T transperitoneal, R retroperitoneal, D dismembered pyeloplasty and ND non-dismembered pyeloplasty

techniques, we found in our series no statistically signifi-
cant difference between dismembered and non-dismem-
bered pyeloplasty (Table 2). However, two of the five
failures were a dismembered pyeloplasty in case of a
crossing vessel (ventral n = 1, dorsal n = 1). The small
patient groups (20 dismembered vs. 21 non-dismembered)
have to be taken into consideration, and a larger patient
load will maybe increase the evidence of advantages for
either technique.

According to the literature, a laparoscopic and/or ret-
roperitoneoscopic approach for children and infants is
reproducible, feasible and does not influence the success
rate [18]. The choice of the technique, dismembered,
respectively,  non-dismembered  retroperitoneoscopic
pyeloplasty, has no impact for the outcome. Even in chal-
lenging cases like duplicated collecting systems and UPJO,
retroperitoneoscopic approach is safe and feasible. However,
it remains questionable whether the good results seen in
specialized units can be reproduced in other centres.

Conclusion

Endourology, laparoscopy and retroperitoneoscopy have
completely revolutionized the management of upper tract
stenosis. Laparosopic pyeloplasty has in particular
achieved similar results compared to the gold standard of
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open surgery in all aspects, with, however, the benefit of
minimal invasiveness. The open dismembered pyeloplasty
still remains the gold standard of the UPJO in children.
With gradual improvement in suturing techniques, the
laparoscopic pyeloplasty represents an alternative method
with comparable success rates to the open technique. Our
data confirm this. Retroperitoneoscopic pyeloplasty (dis-
membered and non-dismembered) is safe and effective
even in infants.

Conflict of interest The authors do not have any conflict of interest.
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