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Abstract

Introduction: The process of improving one’s skills over time is called a “learning curve”. This term has attracted
great attention during the last decades, especially in relation to laparoscopic techniques.

Aim: To assess the outcome of paediatric laparoscopic pyeloplasty (LP).

Material and methods: Retrospective analysis of the consecutive LPs. The inclusion criteria: (1) children aged < 18
years, (2) transperitoneal approach, and (3) the same operating paediatric urologist (RC). Patients with a history of
any procedure on the upper urinary tract were excluded. Any surgical reintervention during follow-up was defined as
a failure. The outcomes of LPs performed before 2012 (G1) were compared to those conducted between 2012 and
2016 (G2). Fisher’s exact test was used for statistical analysis.

Results: Ninety patients met the inclusion criteria, and a total of 95 LPs were performed. The mean operation time
was 155 min, and the mean hospitalisation period was 2.4 days. In G1, 19 patients underwent Anderson-Hynes LR
16 had Fenger non-dismembered LP and two underwent vascular hitch. In G2, 54, 2 and 2 patients underwent these
procedures, respectively. The overall success rate was 91.5%. There were six failures in G1 and three in G2 (p = 0.147).
Of the Anderson-Hynes LPs, 1/19 in G1 and 3/58 in G2 required reintervention (p = 1). For Fenger LPs, this was 4/16
and 0/2, respectively (p = 1). Only one patient required reoperation after vascular hitch.

Conclusions: The surgeons’ learning curve reflects their experience with regard to the entire therapeutic process, but
not exclusively their manual skills.
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Clinical symptoms, progressive dilation of the col-

Introduction lecting system and impaired renal function are all in-

Ureteropelvic junction obstruction (UPJO) is one of
the most common pathologies of the urinary tract in
children. Over the past few decades, the number of
diagnosed but asymptomatic dilatations of the renal
pelvis in young children has increased as a result of
routine antenatal ultrasonography. However, hydro-
nephrosis tends to decrease over time, and the major-
ity of cases do not require surgical intervention [1, 2].

dications for pyeloplasty in the paediatric population
[3]. Treatment of the UPJO means eliminating the
obstruction, but how to achieve this goal depends
on the surgeon’s preference. Dismembered Ander-
son-Hynes pyeloplasty is considered to be the “gold
standard” method, whereas non-dismembered tech-
niques, such as V-Y pyeloplasty, Fenger pyeloplasty
(longitudinal incision of the narrow part followed by
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its transverse closure) or Hellstrom vascular hitch
(relocation of the lower pole crossing vessel), are less
popular [4—6]. Each of these procedures can be per-
formed with either open or minimally invasive tech-
niques (laparoscopic or robotic-assisted). The overall
success rate of pyeloplasty varies between 81% and
100% [5, 7]. The accepted failure rate for an Ander-
son-Hynes dismembered laparoscopic pyeloplasty
(LP) is approximately 5% [8-11].

Although many independent factors may influ-
ence the final outcome, the personal experience of
the operating surgeon is most likely to be of great
importance, especially when the laparoscopic tech-
nique is used. The process of improving one’s skills
over time, in this case by performing an increasing
number of procedures, is called a “learning curve”
[12]. For the patients it means fewer failures.

Aim

The goal of this study was to evaluate the out-
comes of LP in terms of a surgeon’s learning curve,
and to determine whether establishing a uniform

policy for the treatment of UPJO leads to a better
overall outcome in paediatric patients.

Material and methods

This study involved a retrospective analysis of LPs
performed between 2006 and 2016. The inclusion
criteria for this study were as follows: 1) age between
0 and 18 years, 2) laparoscopic transperitoneal ap-
proach, and 3) the same operating surgeon. Patients
who had undergone any previous procedures on the
upper urinary tract and those who dropped out from
follow-up were excluded. In one case, conversion was
needed, so this patient was also excluded from the
series.

The follow-up period was longer than 1 year in
all patients. All patients underwent regular physical
examinations, with an ultrasound performed 6-8
weeks and again at 4 and 12 months after surgery.
Our policy is to repeat a diuretic scintigraphy only in
symptomatic patients or those with suspicion of re-
currence due to persistent dilation of the collecting
system.

Any surgical re-intervention at the ureteropelvic
junction (UPJ) level (open or endoscopic) was classi-
fied as a failure, which represented the end-point of
the study. Fisher’s exact test was used for the statis-
tical analysis.
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The first LP was performed in 2006, and various
surgical methods have been used since then in our
institutions. Between 2006 and 2011, the decision of
which technique to apply for each case was made in-
traoperatively. No strict criteria were defined at that
time, but a non-dismembered LP was often used for
two reasons: 1) to avoid damaging the blood supply
of the upper ureter, and 2) to reduce the need for
intracorporeal suturing/handling. Crossing vessels
(CVs) were approached by either mobilisation, fix-
ation to the pelvis (the Hellstrom procedure) or by
dorsal transposition during a dismembered LP. From
the beginning of 2012, Anderson-Hynes dismem-
bered pyeloplasty became the leading procedure,
with dorsal transposition of CVs performed if found
intraoperatively. The other procedures were only
used in selected cases. This change in our protocol
was introduced as a result of an internal review of
the outcomes and personal communication with
other experienced laparoscopists. Hence, to answer
the study question, the cohort was divided into two
groups: G1, including all consecutive patients oper-
ated on between 2006 and 2011; and G2, all consec-
utive patients operated on between 2012 and 2016
(predominantly using Anderson-Hynes LP).

In total, 94 patients underwent LP between 2006
and 2016. Of these, four patients were excluded: one
patient had undergone a previous surgical interven-
tion due to duplication of the collecting systems, two
procedures were performed by other paediatric urol-
ogists, and a conversion was needed in 1 patient. In
5 patients, a bilateral procedure was performed.

Results

The total number of LPs was 95, performed in
34 females and 56 males. The mean patient age was
9 years and 5 months. Fifty-seven were done on
the left side (60%). The mean operating time was
155 min (range: 88-350 min), including the bilateral
cases, and the mean hospital stay after surgery was
2.4 days (range: 1-10 days). CVs were found in 57/95
cases, which were treated by means of dorsal trans-
position in combination with the Anderson-Hynes
LP (n = 46), translocation in combination with the
Fenger LP (n = 5) or by the Hellstrom vascular hitch
(n = 6). Patient data are shown in Table I.

The overall failure rate was 9.5%. The most suc-
cessful method was the Anderson-Hynes procedure
(Table 11).
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Table I. Surgery data for patients in groups 1
and 2

Parameter Gl G2 Total
Number of LPs 37 58 95
AH procedure 19 54 73
Fenger procedure 16 2 18
Hellstrom procedure 2 2 4
CVs 16 41 57

AH — Anderson-Hynes, CVs — crossing vessels, G1 — group 1, G2 — group 2,
LP — laparoscopic pyeloplasty.

In G1, 6 patients required re-do surgery: four after
Fenger LPs (25% of all Fenger procedures during this
first period), one after Anderson-Hynes LP (5.3% of
all Anderson-Hynes procedures during this period),
and one after the Hellstrom procedure (50% of all
Hellstrom procedures during this period). In G2, three
(5.1%) surgical re-interventions were needed, all of
which were after an Anderson-Hynes LP. The details
are presented in Table Ill. The differences between
the groups were not statistically significant (Table IV).

Discussion

Different aspects of the “learning curve” can be
taken into consideration in relation to any surgical
method (e.g. the duration of the procedure) but for
the patient the final outcome counts.

Table Ill. Results in group 1 (G1) and group 2 (G2)

Table Il. Outcome of laparoscopic pyeloplasty

Total Total Successful Failure rate
number cases (%)
Anderson-Hynes 73 69 5.5
Fenger 18 14 22.2
Hellstrom 4 3 25
Total 95 86 9.5

In our cohort, although the difference was not
statistically significant (p = 0.147), there were defi-
nitely more failures in the first period (16.2%) than
in the second period (5.1%). Based on those results,
one could draw the conclusion that there is a clear
learning curve for LP in the paediatric population.
There was an obvious improvement over time, and
the overall success rate in G2 is similar to the ac-
cepted numbers in the literature [13].

The Anderson-Hynes method is considered the
gold standard procedure for the treatment of UPJO
[3]. Valla et al. as well as many others showed that
both open and minimally invasive techniques are
highly effective in children, with failure rates of less
than 5% [4, 5, 14]. In our cohort, the results of the
Anderson-Hynes LP were similar in both groups (G1
and G2), and are comparable to those data reported
by previous studies. Thus, considering only this par-
ticular method, one can state that there is no learn-
ing curve effect for LP in children.

Parameter G1 G2
N Success Failure N Success Failure
All LPs 37 31 6 58 55 3
Anderson-Hynes 19 18 1 54 51 3
Fenger 16 12 4 2 2 0
Hellstrom 2 1 1 2 2 0
LPs — laparoscopic pyeloplasties.
Table IV. Statistical analysis for laparoscopic pyeloplasty
Parameter G1 overall G2 overall Gl A-H G2 A-H
Number of patients 37 58 19 54
Failure rate (%) 16.2 5.1 5.26 5.55
P-value score 0.147 1
G1-group 1, G2 - group 2, AH — Anderson-Hynes.
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The Fenger and Y-V pyeloplasties, as well as
the vascular hitch procedure, are less popular due
to their uncertain and diverse outcomes. Szydetko
et al. showed that non-dismembered LP is highly
effective in adults. In other reports that compared
the efficacy of dismembered and non-dismembered
pyeloplasties, a non-significant or only a slight
difference between those techniques has been
demonstrated in adults [15, 16]. Literature on the
results of non-dismembered pyeloplasty in children
is sparse. Polok et al. reported that the success rate
of the Fenger procedure was 96% with an open
approach and 85% for the laparoscopic approach.
[17]. Only a few other small series have been pub-
lished on this topic over the past few years [6, 18].
The Hellstrom method, also known as the vascular
hitch procedure, has been abandoned for decades,
but has been rediscovered thanks to the increasing
popularity of laparoscopic approaches. Chiarenza
et al. presented their results, with an almost 100%
success rate, and Madec et al. achieved similar out-
comes [19, 20]. In our cohort, the success rate of
the Fenger procedure was 75% in G1 and 100% in
G2, and for the Hellstrom method it was 50% and
100%, respectively. In our hands, these methods
were clearly less effective, but there was improve-
ment over time. At this point, an interesting issue
comes to light. During the first period, 18 proce-
dures other than Anderson-Hynes pyeloplasty were
performed, of which five required re-intervention.
During the second period, there were only four pro-
cedures other than Anderson-Hynes pyeloplasty,
and none of them required surgical re-intervention.
The sample size is too small to show any significant
difference, but it is possible that reserving the alter-
native methods only for selected cases may improve
the overall outcome. Hence, this raises the question
of the proper indications and surgical performance.

The goal of any surgical intervention is to achieve
the best possible result. It has been demonstrated
that good outcomes are related to the number of
procedures conducted by the surgeon [12, 21]. This
relationship is called a learning curve, and this term
attracts a lot of attention in the medical literature.
Surgeons who are over their learning curve have
reached the optimal level for that particular method.
The outcome of the procedure improves over time,
but this is just a derivate of surgical skill. The learn-
ing curve is only interesting for the patient when he/
she becomes free of symptoms without complica-
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tions. This can be achieved when the whole process
proceeds correctly, which includes making the right
diagnosis, defining the right indications for inter-
vention, and choosing the best treatment method.
In this way, the patient receives personalised treat-
ment, and the learning curve related to the particu-
lar method is a part of this course. Hence, we believe
that an “experience-related learning curve” is more
appropriate.

There are hardly any recommendations for this
combination of insight and technique; however, the
majority of surgeons try out several techniques be-
fore they choose the one that fits both the patient’s
status and their own surgical skills. To our know!-
edge, this is the first paper to analyse the learning
curve in this way.

The obvious limitation of this study is the small
number of patients. Furthermore, this study is retro-
spective, and is based on only a single surgeon’s ex-
perience. Hence, further analysis of a similar cohort
from another centre would be favourable.

Conclusions

Critical internal analysis is essential to improve
the overall outcomes of LP. The surgeons’ learning
curve reflects their experience with regard to the en-
tire therapeutic process, but not their manual skills.
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