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Laparoscopic pyeloplasty with cephalad translocation of the
crossing vessel — a new approach to the Hellstrom technique
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Abstract

Introduction: It is believed that lower pole crossing vessels may play an important role in the etiology of uretero-
pelvic junction obstruction (UPJO). A conventional operative technique, which seems to be widely used in patients
with UPJO, is Anderson-Hynes (A-H) plasty with dorsal transposition of the vessel. An attractive alternative to dorsal
transposition of the vessel might be its cephalad translocation.

Aim: To assess the effectiveness of cephalad translocation of the crossing vessel in patients who underwent laparo-
scopic A-H or Y-V pyeloplasty.

Material and methods: Eighty-five patients were included in the study. To assess the effectiveness of cephalad trans-
location of the crossing vessel in patients who underwent laparoscopic pyeloplasty, the results of the procedure were
compared to the results of laparoscopic pyeloplasties performed in patients without crossing vessels (control group).
Success was defined as the following factors taken collectively: 80% or greater pain relief according to VAS, no sign
of obstruction on intravenous urography (patent UPJ), decreasing excretion curve with T1/2 < 12 min, and improved
or stable differential renal function on diuretic renography.

Results: The mean follow-up was 53.7 months. There was no statistically significant difference in the success rate
between the compared groups (group 1 — cases with cephalad translocation of the crossing artery, and group 2
— cases without crossing vessels) in patients who underwent A-H plasty or Y-V plasty.

Conclusions: The analysis of our data seems to indicate that cephalad translocation of the anterior crossing vessel
gives good therapeutic results in patients who undergo laparoscopic pyeloplasty.
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Introduction

The pathogenesis of ureteropelvic junction ob-
struction (UPJO) in adults is a matter of controversy.
Some researchers indicate that the changes in the
density of Cajal-like interstitial cells may lead to ab-
normal transmission of peristaltic waves across the

ureteropelvic junction, and cause obstruction [1].
Other intrinsic factors which may be included in the
etiology of UPJO are stenosis, valves or fibroepitheli-
al polyps [2]. There are also extrinsic factors such as
fibrous bands and crossing vessels which may lead
to ureteropelvic junction obstruction [3]. It is indicat-
ed that especially lower pole crossing vessels may
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play an important role in the etiology of UPJO [4].
However, it still remains unclear what type of surgery
— dismembered or nondismembered — should be
performed in the presence of crossing vessels, and
whether transposition of the vessels is always need-
ed [5, 6]. A conventional technique, which seems to
be widely used, is Anderson-Hynes (A-H) plasty with
dorsal transposition of the vessel. However, such an
operation does not always make it possible to create
a tension-free anastomosis. An attractive alternative
to dorsal transposition of the vessel might be its
cephalad translocation, first described by Hellstrom
[7]. The technique is simple and can also be applied
in non-dismembered pyeloplasties.

Aim
The aim of the study was to assess the effective-

ness of cephalad translocation of the crossing vessel
in patients who underwent laparoscopic A-H or Y-V

pyeloplasty.

Material and methods

We reviewed retrospectively the data of 150 lap-
aroscopic pyeloplasties carried out between October
2001 and November 2010. The data were collected
for two projects, both approved by the ethics com-
mittee. The first project was created to compare the
results of laparoscopic pyeloplasty and antegrade
endopyelotomy, the second one to compare the
outcomes of dismembered and nondismembered
laparoscopic pyeloplasties. The diagnosis of UPJO
was made on the basis of medical history, the visual

Table I. Patients’ data

analog pain scale (VAS), and imaging studies — ul-
trasonography (US), diuretic renography (DR) and/or
intravenous urography (IVU).

Eighty-five patients from our database compris-
ing 150 cases were included in the study. We exclud-
ed cases with incomplete data, posterior crossing
vessels, or anterior crossing vessels transposed dor-
sally to the anastomosis, as well as cases converted
to the open procedure or lost to follow-up. The data
of the patients included in the study are reported
in Table I. To assess the effectiveness of cephalad
translocation of the crossing vessel in patients who
underwent laparoscopic pyeloplasty, the results of
the procedure were compared to the results of lapa-
roscopic pyeloplasties performed in patients without
crossing vessels (control group).

Lower pole crossing vessels were observed in-
traoperatively in 33/85 (38.8%) cases. In 8 patients,
nonobstructive stones were found in the collecting
system on US and IVU. In 7 cases they were grasped
and removed from the renal pelvis during the proce-
dure. As at the time of the operation a flexible ne-
phroscope was not available, in 1 patient with lower
calyx nephrolithiasis the stones were left in place.
The patient passed the stones spontaneously within
6 months after the operation.

The mean follow-up was 53.7 months. In the fol-
low-up period patients were asked to come for con-
trol visits every 3 months for 25 months. Ultrasonog-
raphy and assessment of symptoms (visual analog
pain scale) were carried out on each visit. The first
DR was performed 3 months after the operation,
then 13 and 25 months after the procedure. The

Parameter Group 1 Group 2 Value of p
Patients with crossing vessel Patients without crossing vessel
(n=33) (n=52)

Age, range [years] 18-59 15-65 NS
Patients with concomitant 1 7 NS
nephrolithiasis, n
Patients with positive urine 2 6 NS
culture, n
Patients according to degree
of hydronephrosis, n:

Grade 1-2 19 23 NS

Grade 3-4 14 29
Pyeloplasties performed Y-V/A-H, n 20/13 16/36 0.0129

NS for p > 0.05.
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subsequent visits to a urologist were recommended
every 12 months.

Success was defined as the following factors tak-
en collectively: 80% or greater pain relief according to
the VAS, no sign of obstruction on IVU (patent UPJ),
decreasing excretion curve with T1/2 < 12 min, and
improved or stable differential renal function on DR.

The authors previously published the operative
technique they applied for A-H and Y-V pyeloplasties
[2, 8]. Briefly, all procedures were performed trans-
peritoneally using 4 ports. Before pyeloplasty, cross-
ing vessels were identified and then the artery and
vein were isolated. The vein was always clipped and
divided. In cases with the posterior crossing artery an
A-H procedure was performed with ventral transposi-
tion of the crossing artery. In cases with the anterior
crossing vessel the preferred technique was cephalad
translocation of the artery; however, the final decision
was always made after visualization of the relation-
ship of the renal pelvis, ureter and crossing vessel.
In order to fix the translocated vessel in the superior
position, the perivascular tissue was approximated
with 3—4 interrupted 3-0 Vicryl (Johnson & Johnson
Intl, St-Stevens-Woluwe, Belgium) sutures to the
edge of Gerota’s fascia, which had previously been
divided over the renal pelvis. This technique is sim-
ilar to the technique described by Meng and Stoller
[9]. Then dismembered or nondismembered Y-V py-
eloplasty was performed. At the end of the operation
a 5-mm closed suction drain was left in place and
a 16 Fr urethral catheter was left in the bladder.

Statistical analysis

For statistical analysis a y? test and Fisher’s exact
test were used to compare categorical values. The
independent samples t-test was used to compare
numerical variables. The Shapiro-Wilk test was used
to confirm whether the data fit a normal distribu-
tion. A p value of less than 0.05 was considered sta-
tistically significant.

Results

The preoperative data of the compared groups
show no statistically significant differences except
for the kind of pyeloplasty performed (in group 1,
A-H plasty was the most common procedure, while
in group 2 it was Y-V pyeloplasty). As the type of
pyeloplasty performed may affect the therapeutic
results, the outcomes in patients with the crossing
vessel and without it were compared separately for
patients who had undergone A-H or Y-V plasty. The re-
sults of our study are shown in Tables Il and Ill. There
were no statistically significant differences in the pre-
operative data in the compared groups (group 1 — cas-
es with cephalad translocation of the crossing artery,
and group 2 — cases without crossing vessels) in pa-
tients who underwent Y-V plasty. Success in group 1
was observed in 17 patients, in group 2 in 16 patients,
the difference being not statistically significant. Also
in patients who underwent A-H plasty the differenc-
es in the preoperative data and success rate between
the compared groups were statistically insignificant.

Table Il. Data of patients who underwent Y-V pyeloplasties

Parameter Group 1 Group 2 Value of p
Patients with crossing vessel Patients without crossing vessel
(n = 20) (n=16)
Age, range [years] 18-59 15-58 NS
Patients with concomitant 0 2 NS
nephrolithiasis, n
Patients with positive urine 1 0 NS
culture, n
Patients according to degree
of hydronephrosis, n:
Grade 1-2 12 10 NS
Grade 34 8 6
Success, n 17 16 NS
Failure, n 3 0 NS
NS for p > 0.05.
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Table lIl. Data of patients who underwent A-H pyeloplasties

Parameter Group 1 Group 2 Value of p
Patients with crossing Patients without crossing vessel
(n=13) (n=36)

Age, range [years] 18-49 15-65 NS
Patients with concomitant 1 5 NS
nephrolithiasis, n
Patients with positive urine 1 6 NS
culture, n
Patients according to degree
of hydronephrosis, n:

Grade 1-2 7 13 NS

Grade 3-4 6 23
Success, n 13 35 NS
Failure, n 0 1 NS

NS for p > 0.05.

Discussion

The role of the crossing vessels in the etiology of
UPJO remains controversial. The incidence of cross-
ing vessels in UPJO cases ranges from 38% to 71%;
however, they are also reported in 20% of normal
kidneys [10-13]. Controversy also persists regarding
the management of the crossing vessels during lap-
aroscopic pyeloplasty. The conventional technique,
chosen by many urologists, seems to be a dismem-
bered procedure with transposition of the anterior
crossing vessel dorsally to the newly created anas-
tomosis [14, 15]. There are also authors who report
good therapeutic results of nondismembered py-
eloplasty with cephalad translocation of the anterior
crossing artery [16]. Finally, some urologists ques-
tion the routine transposition of the crossing vessel
and state that such maneuvers should be dictated
by the individual anatomic situation [5].

On the basis of our own material involving open
pyeloplasties, we observed that dorsal transposition
of the anterior crossing vessel might not improve
the relations in the region of the UP) and may make
creation of a tension-free anastomosis impossible.
Janetschek et al. even claim that dorsal displace-
ment of the anterior crossing artery may worsen the
anatomic conditions [17].

In contrast to the above-mentioned technique,
cephalad translocation of the crossing artery can
easily be performed in dismembered and nondis-
membered plasties. Our study indicates that this
particular technique gives good therapeutic results
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both in A-H and Y-V pyeloplasties. We did not use
any diagnostic tests to assess the position of the
translocated artery in the postoperative period. We
relied only on the result of the operation, which in
our material was as good as in the group of patients
without crossing vessels.

The limitation of our study is that it is retrospec-
tive. The number of patients included is relatively
small, which could affect the power of the study. It
seems, however, that it could be difficult to collect
a large group of patients, operated on in the same
center, using solid inclusion criteria and with the
accepted follow-up. We also cannot exclude that
some patients who underwent cephalad transloca-
tion of the crossing vessel would have had a good
therapeutic result without translocation. It seems
to us that the conclusive answer to the question
“to transpose/translocate or not” might be given
by randomized studies performed in high-volume
centers.

Conclusions

The analysis of our data seems to indicate that
cephalad translocation of the anterior crossing ves-
sel gives good therapeutic results in patients who
undergo laparoscopic pyeloplasty because of UPJO.
The technique is simple and can be applied in both
dismembered and nondismembered procedures.
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