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ABSTRACT

Aim: To assess if calibration of the ureteropelvic junction (UPJ) using a high-pressure
balloon inflated at the UPJ level in patients with suspected crossing vessels (CV) could
differentiate between intrinsic and extrinsic stenosis prior to laparoscopic vascular hitch
(VH).

Materials and Methods: We reviewed patients with UPJO diagnosed at childhood or
adolescence without previous evidence of antenatal or infant hydronephrosis (10 pa-
tients). By cystoscopy, a high-pressure balloon is sited at the UPJ and the balloon inflated
to 8-12 atm under radiological screening. We considered intrinsic PUJO to be present
where a ‘waist’ was observed at the PUJ on inflation of the balloon and a laparoscopic
dismembered pyeloplasty is performed When no ‘waist’ is observed we considered this to
represent extrinsic stenosis and a laparoscopic VH was performed. Patients with absence
of intrinsic PUJ stenosis documented with this method are included for the study.
Results: Six patients presented pure extrinsic stenosis. The mean age at presentation was
10.8 years. Mean duration of surgery was 99 min and mean hospital stay was 24 hours in
all cases. We found no intraoperative or postoperative complications. All children remain
symptoms free at a mean follow up of 14 months. Ultrasound and renogram improved
in all cases.

Conclusion: When no ‘waist’ is observed we considered this to represent extrinsic stenosis
and a laparoscopic VH was performed. In these patients, laparoscopic transposition of lo-
wer pole crossing vessels (‘vascular hitch’) may be a safe and reliable surgical technique.
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INTRODUCTION

The incidence of crossing vessels (CV) in
the etiology of Ureteropelvic Junction Obstruc-
tion (UPJO) in children ranges from 11% to 15%
(1), but has been reported as frequently as 58%
in a series of older children with symptomatic
UPJO and normal prenatal ultrasonography (2).
This is especially common in children who re-
port a history of intermittent abdominal pain
coincident with abundant fluid ingestion and
preserved renal function.

So far, the gold-standard treatment for
these patients is pyeloplasty, with laparoscopic
pyeloplasty (LP) being recommended in older
children. Recently however, cranial relocation of
the lower pole crossing vessels or “vascular-hitch”
(VH) (3-6) as described by Hellstrom (3) has gained
popularity. The main limitation of vascular hitch
is the difficulty in distinguishing between intrinsic
and extrinsic stenosis in order to select the least
invasive surgical option.

Although laparoscopic pyeloplasty is a
common, low morbidity technique, VH provides
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its own benefit, namely a reduction in operative
time and preservation of the intact urinary tract
that removes the risk of urinary leakage and
anastomotic stricture formation. Furthermore,
drains or stents are not required, reducing the
length of stay and avoiding the need for a later
cystoscopic stent removal.

We propose that calibration of the ure-
teropelvic junction (UPJ) be performed using a
high-pressure balloon inflated at the UPJ level
in patients with suspected CV to differentiate
between intrinsic and extrinsic stenosis. Those
patients with demonstrated extrinsic outflow
obstruction may benefit from VH and the sur-
geon will be able to be more confident in the
ability to select only the required intervention
at the time of surgery.

MATERIALS AND METHODS

We reviewed patients with UPJO diagno-
sed at childhood or adolescence without previous
evidence of antenatal or infant hydronephrosis.
Those with a diagnosis of crossing vessels made
by magnetic resonance urography (MRU) were
included. Diagnosis of UPJO was made by ul-
trasound and diuretic renogram. When the ima-
ging and clinical assessment were consistent
with the existence of crossing vessels, MRU was
performed as per departmental protocol, namely
children over 4 years with no antenatal or pe-
rinatal history of hydronephrosis, with episodes
of lumbar pain, evidence of crossing vessels on
ultrasound or fluctuating hydronephrosis.

Surgical intervention was considered in
the presence of loin or lumbar pain with in-
termittent obstructive hydronephrosis and/or
UTIs, with hydronephrosis grade IIl or IV on
ultrasound and the presence of an obstructive
renogram.

When the MRU demonstrated CV a de-
cision was made to treat with laparoscopic dis-
membered pyeloplasty or laparoscopic vascular
hitch based on the PUJ calibration (intrinsic ste-
nosis versus extrinsic).

Patients presenting with severe loss of
renal function or other associated anomalies
were excluded.

Calibration

Under cystoscopic guidance a retrograde
pyelography is performed. A 0.014”ureteral gui-
dewire is then introduced into the renal pelvis. A
high-pressure balloon (Rx Muso® Terumo Corp.,
Somerset, NJ, USA) is sited at the UPJ and the
balloon inflated to 8-12atm under radiological
screening,.

We considered intrinsic PUJO to be present
when a ‘waist’ was observed at the PUJ on in-
flation of the balloon (Figure-1). A laparoscopic
dismembered pyeloplasty was then performed as
a continuation of this procedure under the same
general anaesthetic.

When no ‘waist’ is observed we considered
this to represent extrinsic stenosis (Figure-2) and
a laparoscopic VH was performed.

“Vascular Hitch”

This technique consists of a laparoscopic
transperitoneal exposure of the lower pole vessels
with the patient in a lateral position. Three 5mm

Figure 1 - We considered intrinsic PUJO to be present when
a ‘waist’ was observed at the PUJ on inflation of the balloon.

Figure 2 - When no ‘waist’ is observed we considered this to
represent extrinsic stenosis.
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ports were used in all cases. The lower pole vessels
were dissected free from the PUJ and full mobility
of the pelvis and PUJ was confirmed by the ‘shoe
shine’ manoeuvre. The PUJ was carefully inspected
for intrinsic stenosis, and inspection for evidence
of peristalsis across the junction was performed.
To remove doubt, the pelvis was also distended
with saline from a fine-bore needle to assess drai-
nage across the PUJ. The lower pole vessels were
then fixed in a cephalic position away from the
PUJ by suturing the pelvis on either side of the
vessels with two to three absorbable sutures wi-
thout tension (Figure-3).

RESULTS

Six children (4m, 2f) were included in the
study. Median age at presentation was 10.8 years
(6-15 years) and the median duration of symptoms
was 22 months (6 months-4 years). All children
had intermittent loin pain, one presented with a

UTI and one had haematuria. Grade IV hydrone-
phrosis was demonstrated on USS in 4 cases (with
mild parenchymal thinning) and grade Il in 2. The
anteroposterior diameter of the pelvis was 41mm
(60-22mm). In all cases an obstructive renogram
was found, 3 retaining preserved function and 2
with mild loss of function (33% and 37%).

The right kidney was affected in 3 patients
and left kidney in 3. The median duration of sur-
gery was 99 min (85-110 min) and mean hospital
stay was 24h in all cases. In no case was a drain
or double J stent used. No intraoperative or posto-
perative complications were encountered.

All children remained symptom free at a
median follow-up of 14 months (6-24). Routine
ultrasound showed a decreased degree of hydro-
nephrosis and anteroposterior diameter of the
pelvis in all cases with a median value of 14mm
(7-20mm). MAG3-lasix renograms demonstrated
improved drainage in all children and no change
in renal function (Table-1).

Figure 3 - Cranial relocation of lower pole crossing vessels or "vascular-hitch". A-B: The lower pole vessels were dissected
free from the PUJ; C-D: full mobility of the pelvis and PUJ was confirmed by the ‘shoe shine’ manoeuvre; E: The lower pole
vessels were then fixed in a cephalic position away from the PUJ by suturing the pelvis on either side of the vessels with two
to three absorbable sutures without tension. 1: Crossing vessels; 2: Renal pelvis; 3: Ureter.
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Table 1 - Patient data.

Preoperative  Preoperative  Preoperative  Preoperative ) Postoperative  Postoperative Postoperative . Duration of
. ) . Preoperative ) ) ) Postoperative
Age hydronephrosis  APDrenal  parenchymal differential renal hydronephrosis ~ APD renal differential follow-up
i o . mptoms ) . Curve renogram

grade pelvis thinning function grade pelvis renal function (months)
13 v 60 + 45 Pain I 20 47 Normal 20
11 v 40 + 43 Pain | 7 48 Normal 24
15 v 47 ++ 36 Pain I 13 40 Normal 11
9 1l 22 - 45 Pain + UTI I 11 47 Normal 9
6 v 4 . 31 Pain + i 20 35 Semiobstructive 6

haematuria

12 v 55 ++ 30 Pain I 23 31 Normal 12

APD = Anteroposterior diameter
UTI = Urinary tract infection

DISCUSSION

Although prenatal hydronephrosis and
hydronephrosis diagnosed in childhood or adoles-
cence may appear to be the same condition, dou-
bts remain about whether it is actually the same
entity. Thus, the need to differentiate the aberrant
polar vessels associated with intrinsic UPJ stenosis
or diagnosing a polar vessel as a single extrinsic
cause of obstruction becomes relevant in the older
age group.

PUJ obstruction diagnosed antenatally or
in the first few years of life usually have an in-
trinsic stenosis as the cause of their obstruction.
In these patients, the existence of a polar vessel is
treated as an incidental finding (7, 8). Those that
present in late childhood or adulthood generally
report intermittent symptoms and a significant
proportion are associated with accessory lower
pole vessels (9, 10). The debate rests in whether
these vessels are merely an anatomical variation
with no pathological significance or whether they
play a role in the pathogenesis of the outflow im-
pairment or obstruction at the PUJ level.

Histological studies examining intrinsic
obstruction have postulated that the obstruction
is caused by aperistaltic segments with abnormal
amounts of muscle and collagen deposition (11).

Extrinsic obstruction is thought to origi-
nate from an overlying renal vessel. Whether the
vessel alone causes obstruction or whether the-
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re is also a component of underlying UPJ fibro-
sis remains unclear and controversial (12). Some
studies have confirmed that muscle density sig-
nificantly increases in those with CV obstruction
compared to intrinsic obstruction (13, 14). This
may mean that extrinsic stenosis produces diffe-
rent histological changes in the UPJ when compa-
red to intrinsic stenosis. However, it is not clear if
these changes later form obstructions.

Numerous imaging modalities have been
used to identify crossing renal vessels, such as an-
giography, endoluminal ultrasound, Doppler ultra-
sound, spiral CT, and MRI (1). However, none can
prove whether crossing renal vessels are obstructive
or are merely incidental findings (15). Many pae-
diatric urologists believe that during a dismembered
pyeloplasty in older symptomatic children with lo-
wer pole vessels, there is a lack of a macroscopically
obvious intrinsic obstruction at the PUJ (3).

Some research groups perform a VH if the
patient meets certain criteria: a normal calibre
ureter, a normal appearance UPJ without steno-
sis or narrowing and good peristalsis across the
UPJ (4). Other groups perform a water overload
test intraoperatively after freeing the lower pole
vessels. This consists of inducing hydronephrosis
using intravenous hyperhydration and diuretic
medications injected during the first stages of the
procedure (5).

We hypothesise that the calibration of the
PUJ with a balloon under radiological screening
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while assessing the presence of intrinsic stenosis
is a reliable and safe way to decide which patients
may benefit from the VH.

Although it may be felt that calibration
may prolong the procedure, this was not demons-
trated in our series. Our operative time is com-
parable to other series recently published (3-5).
There is no increase in complication rates or pos-
toperative hospital stay associated with this mo-
dification. While these steps may increase the cost
of the procedure the costs of operation for stent
removal are avoided. Therefore, we think that as-
sessment of the PUJ with a dilating balloon intra-
operatively is a useful tool to avoid inappropriate
surgical technique being employed.

From our previous experience dilating the
UPJ endoscopically in infants with PUJO we belie-
ve that intrinsic stenosis always demonstrates an
indentation or ‘waist’ visible in the high-pressure
balloon under radiological screening. This narro-
wing requires a pressure of over 8-10atm (16) in
the balloon to overcome it. In patients with ex-
trinsic stenosis this balloon inflation did not show
any indentation or waist.

Previous descriptions of “vascular hitch”
have used exclusively laparoscopic observation
of the ureteropelvic junction to decide there is no
intrinsic cause of stenosis and therefore perform
a VH. In our series, in addition to internal or en-
dourologic observation we also examine the ure-
teropelvic junction radiologically (external obser-
vation), using additional information to decide on
when purely extrinsic stenosis is present (4, 5). We
believe that this assessment of the PUJ increases
the safety and accuracy of the surgical decision
making process.

Despite the small number of patients in this
study, the postoperative results are satisfactory af-
ter a follow-up period longer than 6 months in all
cases. A large number of patients is now requi-
red to provide further reliability to the calibration
process for the diagnosis of intrinsic stenosis.

We feel that the additional steps descri-
bed here do not add any increased morbidity to
this operation, instead we believe they benefit the
patient by ensuring that only the procedures re-
quired are performed. Retrograde instrumentation
of urinary tract prior to laparoscopic pyeloplasty
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is still used by some groups to insert a double J
(17), this has been reported as adding technical
difficulty to pyeloplasty suture. Our approach is
safe, as it has not increased the difficulty of the
procedure and no intraoperative or postoperative
complications were registered. Our success in cali-
brating the PUJ relies on consistent technique and
adequate instrumentation.

The limitations of this study are that it is
a retrospective study without a control group. The
absence of the control group (laparoscopic “vascu-
lar hitch” in the presence of an existrinsic “waist”
during calibration) is due to our feeling that to
offer VH without assessing for intrinsic obstruc-
tion leaves open the potential for repeat surgery
to be required at a later date that could have been
avoided had this balloon assessment being com-
pleted. The small number of patients make this
study statistically underpowered and represents a
challenge to validate the technique.

CONCLUSION

Assessment of PUJ with high-pressure
balloon calibration in patients with PUJO and
crossing vessels may allow us to better differen-
tiate between those cases with extrinsic stenosis
of the PUJ from those with associated intrinsic
obstruction. Consequently, these patients would
receive a less invasive surgery preserving the in-
tegrity of the urinary tract and avoiding the need
for stenting, reducing their associated morbidity.

In these patients, laparoscopic transposi-
tion of lower pole crossing vessels (‘vascular hi-
tch’) may be a safe and reliable surgical technique.

CONFLICT OF INTEREST
None declared.
REFERENCES

Singh RR, Govindarajan KK, Chandran H. Laparoscopic
vascular relocation: alternative treatment for renovascular
hydronephrosis in children. Pediatr Surg Int. 2010;26:717-20.
Cain MP, Rink RC, Thomas AC, Austin PF, Kaefer M, Casale
AJ. Symptomatic ureteropelvic junction obstruction in
children in the era of prenatal sonography-is there a higher
incidence of crossing vessels? Urology. 2001;57:338-41.



10.

11.

IBJU | ASSESSMENT OF PELVIURETERIC JUNCTION PRIOR TO “VASCULAR HITCH”

Godbole P, Mushtaq I, Wilcox DT, Duffy PG. Laparoscopic
transposition of lower pole vessels--the ‘vascular hitch’: an
alternative to dismembered pyeloplasty for pelvi-ureteric
junction obstruction in children. J Pediatr Urol. 2006;2:285-9.
Sakoda A, Cherian A, Mushtaq |. Laparoscopic transposition
of lower pole crossing vessels (‘vascular hitch’) in pure
extrinsic pelvi-ureteric junction (PUJ) obstruction in
children. BJU Int. 2011;108:1364-8.

Schneider A, Ferreira CG, Delay C, Lacreuse |, Moog R,
Becmeur F. Lower pole vessels in children with pelviureteric
junction obstruction: laparoscopic vascular hitch or
dismembered pyeloplasty? J Pediatr Urol. 2013;9:419-23.
HELLSTROM J, GIERTZ G, LINDBLOM K. [Pathogenesis and
treatment of hydronephrosis]. J Belge Urol. 1951;20:1-6.
Ross JH, Kay R, Knipper NS, Streem SB. The absence of
crossing vessels in association with ureteropelvic junction
obstruction detected by prenatal ultrasonography. J Urol.
1998;160:973-5; discussion 994.

Calisti A, Vallasciani S, Perrotta ML, Miele V, Menghini
ML. [Neonatal asymptomatic and childhood symptomatic
hydronephrosis: Are they diferente nosological entities?].
Cir Pediatr. 2003;16:41-3.

Cain MP, Rink RC, Thomas AC, Austin PF, Kaefer M, Casale
AJ. Symptomatic ureteropelvic junction obstruction in
children in the era of prenatal sonography-is there a higher
incidence of crossing vessels? Urology. 2001;57:338-41.
Rigas A, Karamanolakis D, Bogdanos |, Stefanidis A,
Androulakakis PA. Pelvi-ureteric junction obstruction by
crossing renal vessels: clinical and imaging features. BJU
Int. 2003;92:101-3.

Hosgor M, Karaca |, Ulukus C, Ozer E, Ozkara E, Sam B,
et al. Structural changes of smooth muscle in congenital
ureteropelvic  junction obstruction. J Pediatr Surg.
2005;40:1632-6.

159

12.

13.

14.

15.

16.

17.

Hsu TH, Streem SB, Nakada SY. Management of upper
urinary tract obstruction, in Wein A, Kavoussi L, Novick
A, Partin A and Peters C: Campbell-Walsh Urology, Vol. 2.
Philadelphia: Saun- ders, 2007:000-000.

Yiee JH, Johnson-Welch S, Baker LA, Wilcox DT. Histologic
differences between extrinsic and intrinsic ureteropelvic
junction obstruction. Urology. 2010;76:181-4.

Murakumo M, Nonomura K, Yamashita T, Ushiki T, Abe K,
Koyanagi T. Structural changes of collagen components and
diminution of nerves in congenital ureteropelvic junction
obstruction. J Urol. 1997;157:1963-8.

Nerli RB, Jayanthi VR, Reddy M, Koura A. Pelvi-ureteric
junction obstruction with crossing renal vessels: a case
report of failed laparoscopic vascular hitch. J Pediatr Urol.
2009;5:147-50.

Parente A, Angulo JM, Romero RM, Rivas S, Burgos
L, Tardaguila A. Management of ureteropelvic junction
obstruction with high-pressure balloon dilatation: long-term
outcome in 50 children under 18 months of age. Urology.
2013;82:1138-43.

Nerli RB, Reddy M, Prabha V, Koura A, Patne P, Ganesh
MK. Complications of laparoscopic pyeloplasty in children.
Pediatr Surg Int. 2009;25:343-7.

Correspondence address:

Alberto Parente, MD

Departamento de Urologia Pediatrica,
Hospital Universitario Gregorio Marafion,
Madrid, Espafia

C/ Maiquez 9, 4 F11

Madrid 28050, Spain

E-mail: parente80@hotmail.com





