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Abstract

Introduction Retroperitoneoscopic pyeloplasty is considered as one of the acceptable approaches for pelviureteric junc-
tion obstruction (PUJO) in children. Some consider it better than the open and laparoscopic approaches; but it has its own
technical challenges.

Objective To analyse technical aspects in the initial learning curve of retroperitoneoscopic pyeloplasty for pelviureteric
junction obstruction (PUJO) in children and to discuss certain tips and tricks.

Study design We retrospectively evaluated the data of consecutive 10 pelviureteric junction obstruction cases undergone
retroperitoneal pyeloplasty in 2 years duration (January 2016 to December 2017). All patients had undergone ultrasound
kidney ureter bladder (KUB), intravenous pyelography (IVP) and Ethylene dicysteine (EC) scan. A single surgeon operated
on all the patients and placed a DJ stent intraoperatively. Postoperatively, the patients underwent an EC scan and IVP at
6 months. The patient records and operative videos were assessed.

Results The average patient age was 8.4 +2.31 years (5—11 years). Intraoperatively, two patients had crossing vessels and the
rest 8 had intraluminal narrowing. The mean operating time was 207.5 +36.15 min (150-285 min) and mean hospital stay
was 3 + 1.49 days (27 days). The postoperative course was uneventful in almost all except one who developed perinephric
collection and had to undergo pigtail drainage. On follow up, all patients showed improved drainage at the PUJ except one.
Conclusion Retroperitoneoscopic pyeloplasty for pelviureteric junction obstruction can be optimally practiced by understand-
ing the technical difficulties associated with it and the corresponding tips to ease the procedure. The advantages of going
retroperitoneoscopically can be achieved and utilised in full for the benefit of the patient.

Keywords Retroperitoneoscopy - Pelviureteric junction - Pyeloplasty - PUJ obstruction

Introduction

Since the advent of open dismembered pyeloplasty, the
surgical approach to the pelviureteric junction obstruction
(PUJO), has undergone a paradigm shift. Various options in
the domain of the minimal access surgeon have furthered
this fast evolution. The classic open technique is successful
in more than 90-95% cases and is routinely practiced by sur-
geons world over [1-3]. The minimally invasive approaches
of laparoscopic pyeloplasty (LP) and retroperitoneoscopic
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pyeloplasty (RP) have well-documented advantages of less
pain, shorter hospital stay and quicker recovery have inter-
ested more and more surgeons to follow these procedures.
The comparison of the two approaches by various authors
have a similar conclusion about their success in the outcome
being equal; but there are differences of reports with regard
to surgical time, ease of surgery, cosmesis, post-operative
pain and early complications, hospital stay and early recov-
ery [4-6]. This very well shows the possibility of mastering
each technique by different surgeons, even though enhanced
MIS skills are required for these operations. We looked at
the technical considerations of retroperitoneoscopic pyelo-
plasty based on our early experience.
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Materials and methods

This was a retrospective analysis of all the cases diagnosed
as PUJO who had undergone RP from January 2016 to
December 2017. Institution ethical clearance was taken
vide letter no. INT/IEC/2019/001759. The case records
and operative videos of 10 patients who had undergone
RP for PUJO were reviewed. The patients were diagnosed
with ultrasound kidney ureter bladder (KUB), Tc 99 ethyl-
ene dicysteine (EC) renal scan, in all cases. Magnetic reso-
nance imaging (MRI) and intravenous pyeloplasty (IVP)
was carried out in selected, equivocal cases.

Preoperative baseline evaluation was done complete
blood count and renal function tests. The patients were
admitted a day before the surgery, and written informed
consent was obtained from the caregivers. Preoperative
preparation included proctoclysis enema in the night
before surgery. At the induction of anaesthesia, all patients
were administered similar antibiotics intravenously (Cefo-
taxime 50 mg/kg) which was continued postoperatively
for 72 h. All the patients underwent surgery by a single
surgeon (MAM).

RP was performed using a lateral approach with retrop-
eritoneal balloon distention. Anderson Hynes Dismembered
pyeloplasty was performed over a stent using 6-0 polyglac-
tin suture. Double J stent as per the age and the length of
the remaining ureter was placed in all cases in an antegrade
fashion. Patients were discharged on the 2nd or 3rd post
operative day if oral intake was adequate and there were no
complications. DJ stents were removed on outpatient basis
under short general anaesthesia 3 weeks after surgery.

The patients underwent follow up ultrasound and EC
scan, six months postoperatively and these were com-
pared with the preoperative findings as per departmental
protocol. Parameters studied were patient age, laterality,
symptoms, operative time, technical aspects of all steps

of surgery, postoperative complications, and hospital stay
were assessed.

Surgical technique

The points of interest for discussion can be elaborated under
headings including positioning of the patient, retroperitoneal
space creation, sites of ports placement, techniques of han-
dling pelvis and ureter, suturing and the DJ stent placement.

1) Patient positioning: flank position, i.e., modified lateral
position, keeps the patient in the lateral position with the
side to be operated facing up, and the patient is brought
close to the edge of the table (Fig. 1a). Adequate pad-
ding of pressure points and the lumbar region is done.
The flank of the operative side is elevated and made
more prominent by placing a roll or breaking the table.
The added advantage of this position is to open the
space between the costal margin and the iliac crest by
1.5-2 cm, which decreases the overcrowding of ports
(Fig. 1b). This position places the patient at a higher
height and hence disturbs the ergonomics for the sur-
geon, especially for a short-statured surgeon. We rec-
ommend to keep the operating table at the lowest and
tilt the table towards the operating surgeon by approxi-
mately 30 degrees after port placement. The usage of a
footstep improves the ergonomics of the surgeon.

The surgeon and assistant stand behind the patient
with the monitor facing the surgeon. The patient should
be strapped to the operating table and tilted as needed
during the course of the surgery.

2) Space creation: retroperitoneal space creation is the most
important part of the approach. The space is created by a
blind method. The anatomy knowledge of the retroperi-
toneal area is essential to reach the correct plain.

Fig. 1 a Modified lateral position. b Without flank extension, show-
ing distance of 5 cm from 12th rib to ASIS (anterior superior iliac
spine). With flank extension, showing distance of 6 cm from 12th rib
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Skin incision 10-12 mm is given just (~ 1-2 cm) pos-
terior to posterior axillary line midway distance between
the iliac crest and 11th rib. The incision is deepened in a
single plane to reach the retroperitoneal space. This initial
step is extremely important to reach the right plane with
minimal bleeding. A sterile glove finger and glove palm
are tied to the ends of 2 feeding tubes 9 or 10 fr in size
with silk sutures snugly as shown in the figure (Fig. 2a). A
50 ml syringe with a three-way stopcock is attached to the
end of the glove finger feeding tube (Fig. 2b) after plac-
ing it in the retroperitoneal space created and then about
200 ml air is inflated into the glove finger to create the
initial space. Then the glove palm is placed into the same
space and about 800 ml air is inflated in it to create a larger
working space.

It is important to mention that the balloons should be
directed superiorly as the peritoneal investment in this area
is thicker and takes more pressure and time to separate, as
compared to the inferior investment.

Port placement

The area for port placement in RP is limited, decreased by
bony restrictions on the three sides (subcostal, spine and
iliac crest), in comparison to the abdominal surface for LP
hence precise port placement is important for the improved
ergonomics. The IVP are useful in this context and serves
as a good roadmap. Especially the initial camera port place-
ment is guided well by the IVP (Fig. 3) and MRI images,
after visualising the location level of the PUJO area with
relation to the vertebra and ribs. This is especially more
important for the high and deep PUJs which require the

Fig.2 a Glove finger and palm tied to infant feeding tubes. b Attach-
ment of syringe 50 ml and stopcock to the customised balloon. Crea-
tion of retroperitoneal space with the customised balloon. Intravenous

Fig. 3 Intravenous pyelogram image of PUJO aiding port placement

camera port to be placed slightly higher. As shown in the
figures, the initial case shows the PUJ area to be at the level
of L5 and the second case showed the PUJ area to be around
L2-L3 level.

Once inside the retroperitoneal space, the CO, is insuf-
flated, and under vision the working ports are inserted- one
about 1 cm superior to Anterior Superior Iliac Spine and
the other between the 11 and 12 ribs. The decision for these

pyelogram showing pelviureteric junction at L5 level. Intravenous
pyelogram showing pelviureteric junction at L2-L3 level
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ports placement is helped more by putting inside a needle
initially to check the manoeuvrability of instruments by
moving it in all directions. It is essential to stress upon the
fact that in RP there is significant crowding of the ports both
outside and inside the body. It, therefore, becomes impera-
tive to have the correct port placement. We use self-retaining
ports are used to prevent frequent slippage as well as leakage
of gas during the procedure.

Handling pelvis and ureter

It is important to identify pelvis from the colon in the initial
dissection. Gentle handling of the pelvis and ureter is of
utmost importance. We do a three-port procedure as men-
tioned above and to be improved with the traction, we ini-
tially start with one hitch stitch at pelvis which stays towards
the ureter after dismembering. A 2-0 prolene stitch is taken
from the abdominal wall towards the lower pelvis. In cases
where the pelvis is small two separate hitch stitches may
be taken on the pelvis and the PUJ to prevent retraction. It
is important to remove ureteric hitch stitch after taking the
first bite of anastomosis, otherwise, it entangles with stitch-
ing sutures frequently. Rarely in obese patients taking out
the needle through the abdominal wall is difficult. In these
cases, a knot of the traction suture can be taken and needle
left in situ, so that the traction stays maintained till the end
of the procedure. Forth port is used only in cases with mal-
rotation kidneys.

Space limitation and also essentiality of fine instruments
for gentle handling makes the usage of 3 mm instruments
helpful. The availability of 3 mm instruments can be an issue
in a resource-challenged system. We thread these 3 mm
instruments in longitudinally incised feeding tubes (size 9 or
10 Fr) and place them through 5 mm ports, as an additional
sheath over them to prevent air leak from the 5 mm ports.
Moreover it reduces instrument clashes in the limited space.

Spatulating the ureter is technically challenging and it is
essential to do that in the correct direction of the ureter. It is
important to align the ureter to the upper working port and
use 3 mm scissors to make the first cut because it is often
difficult to insert big 5 mm scissor prongs inside the ureter.

Suturing tips

Intracorporeal suturing is the rate-limiting step in RP. The
first stitch that puts the distal-most part of the spatulated
ureter and the distal-most part of the pelvis together is
considered to be one of the most important steps of the
anastomosis. This stitch should be aimed to make the
anastomosis dependent. Caution must be exercised to take
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Fig.4 Spatulated ureter with cut infant feeding tube used to help in
suturing

small bites to not compromise the lumen. We use an infant
feeding tube with a cut length of 8-9 cm for temporarily
stenting the ureter and helps by keeping the ureter rigid
and stabilised to make the first stitch easier (Fig. 4). Alter-
natively, the ureteric area to be sutured may be opened by
the jaws of a Maryland forceps.

The length of the suture is usually 10—12 cm but for first
stitch the gap length between pelvis and ureter is added to
the suture. Interrupted 6-0 polyglactin sutures at apex and
two each on both layers create new UPJ to circumvent the
purse-string nature of continuous suturing.

The use of a Cinch sliding knot at the beginning of
anastomosis avoids the usage of a fourth port and reduces
the problem of loosening the first stitch under tension.

DJ stent placement

DJ stent placement in minimally invasive surgery is
a demanding task, as the orientation of the DJ with its
guide wire has to be aligned well with the stretched ureter
along its length. We use a forceps designed for performing
intraoperative cholangiogram which places the DJ stent
(one end closed) tip just at the ureteric cut edge and with
the natural curve of the DJ directed towards the ureteric
length, the DJ can be pushed in with the help of the stent
pusher from behind. A feel of giving way at ureterovesi-
cal junction and reflux of urine through pores of the upper
part of DJ stent ensure entry of DJ stent into the bladder.

Rest of the anastomosis is done with continuous sutur-
ing using 5-0 Polyglactin. Hitch stitches and excised UPJ
and pelvic are taken out before taking out ports and are
stitched in two layers.
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Results

During the study period a total of 10 patients with diag-
nosed PUJO were operated. The mean age of the patients
was 8.4 +2.31 years (5—11 years). The majority of them
were males (M:F = 9:1) and the main presenting com-
plaint was pain abdomen, localised usually to the side of
the obstruction, except in one patient who had presented
with backache and PUJO was incidentally diagnosed on
MRI. Before surgery, the blood reports of all the patients
were normal.

PUJO was more on the left side (in eight patients)—Out
of the other two, one had right PUJO and the other had
bilateral involvement. Almost all patients were labelled as
PUJO with nuclear scans demonstrating obstructed drain-
age, except in one patient who was symptomatic but had
shown slowed drainage in both EC scan and IVP(done
as EC was equivocal), a Retrograde pyelogram was done
which showed abrupt cut off at PUJ and difficulty in push-
ing in contrast to the pelvis, which was dilated.

Intraoperatively, there were crossing vessels seen in
two patients and the others had internal PUJ narrow-
ing of varying lengths. The mean operating time was
207.5+36.15 min (150-285 min) with an average hospital
stay of 3 + 1.49 days (2—7 days).

One patient developed an anastomotic leak with a
perinephric collection which had to be drained with a
percutaneous nephrostomy (PCN) insertion. He gradu-
ally improved and was discharged in 7 days. Percutane-
ous Nephrostogram done two weeks later showed drain-
age across the PUJO, and PCN was removed following
that. Removal of the DJ stent was done after 2 months.
In the other patients, DJ stent was removed after 3 weeks
duration.

No patients were lost to follow up and the mean follow
up period was 15.1 months (6-20 months).

The patients being reviewed clinically in the outpa-
tient department and also EC scan have been repeated at
3—6 months. All the nine patients are doing well clinically
with healed scars, except the patient who had presented with
backache continues to have a mild backache. The drainage in
the follow-up investigations of all the patients show improve-
ment except the patient who had a postoperative anastomotic
leak, he continues to have slow delayed drainage (Table 1).

Discussion

PUJO is one of the most common congenital defects of
the ureter and also one of the commonest causes of hydro-
nephrosis. The treatment is the surgical correction of the

obstruction once the obstruction is confirmed by imag-
ing of the kidney and ureter. The gold standard has been
the open dismembered pyeloplasty via a retroperitoneal
approach, nearing a success rate of more than 90% [1-3].

The advent of minimally invasive surgery over the past
few decades with its several advantages including—reduc-
tion of flank incision related morbidity, less pain, earlier
recovery, lesser hospital stay, better cosmesis, etc. have been
successfully achieved over the years. This began with the
introduction of endourological approaches which succeeded
in achieving improvement in drainage with less invasive
techniques but the success rate being lesser, approximately
around 80%, did not stay long as the preferred technique
[7-9]. LP was reported initially in adults by Schuessler
et al. in 1993 and then in children in 1995 by Peter et al.
and Tan et al. [10-12]. The LP has emerged as a feasible
and reliable treatment alternative to open surgery because
it strictly imitates the open dismembered technique. RP fol-
lowed, with the initial report given by Janetschek in 1996
[4]. However they struggled with this approach due to the
limited space and technical suturing difficulties and com-
mented that it took the longest operative time among their
cases approached by certain minimally invasive techniques.

Yeung et al. then reported their collection of PUJO cases
approached retroperitoneoscopically with a mean age of
2.7 years (0.25 to 10 years), in which 12 out of 13 cases
were successfully operated by this approach. One had to be
converted to open due to previous percutaneous nephros-
tomy tube insertion for pyonephrosis, hence leading to adhe-
sions and bleeding. They emphasised upon various methods
and technical pearls including the correct positioning of the
patient, peritoneal separation medially and superiorly, keep-
ing a short segment feeding tube to stent the upper cut edge
of the ureter and usage of fine 3 mm instruments. With these
refinements of techniques, they felt that the success of ret-
roperitoneoscopic approach was successful, even in young
patients, as three of their patients were less than 6 months
of age, unlike Tan et al., who felt the technique was difficult
in </=6 months [13]. We believe that focus on the specific
technical aspects helps to reduce the learning curve and
improve the ergonomics of the procedure.

Bachmann et al. in their publication of 47 cases stressed
the advantages of the retroperitoneal approach for PUJO
and how they have gone on to use it for all renal surger-
ies [14]. They successfully completed the procedure in
45 patients, whereas the other two had to be converted
to open due to scarring after endopyelotomy in one and
difficulty in space due to massive obesity in the other.
They concluded that the retroperitoneoscopic approach is
comparable to open procedure, but a good knowledge of
retroperitoneoscopy is essential. With their experience,
they commented on the importance of technical steps
which could be followed to ease the procedure. Initial
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was the importance of positioning wherein an extended
flank position was preferred to open up the side of flank
to be operated upon. They defined certain landmarks to be
identified after entering the right space. Our approach dif-
fers as we use air insufflations as compared to their water
insufflations.

RPP has been reported to be at par, if not better, than open
pyeloplasty by certain studies. Valla et al. in their retrospec-
tive comparison of RPP and open dismembered study in 90
patients for PUJO (45 in each group) described the advan-
tages of RPP as—decreased hospital stay, equal complica-
tion and success rates as open pyeloplasty; and the disad-
vantage as the increased operative time as compared to open
technique [15]. Wang et al. interestingly reported a compari-
son between RPP (n=113) and open pyeloplasty (n=159)
wherein, they found that operative time, as well as hospital
stay, was shorter in RPP and success was equivalent in both
techniques (RPP 98.1% vs open 98%). They reported a lower
complication rate in RPP (4.42% vs 6.78%) [16]. Khoder
et al. described the outcome measures from the patients’
perspectives after prospectively evaluating RPP (n="75) and
open pyeloplasty (n=32). This is an initial study of such a
study being done from the patients’ point of view and the
two measures that were analysed include—postoperative
health-related quality of life (HRQoL) and patients’ subjec-
tive evaluation of both procedures through a questionnaire.
Their results revealed a complete patient satisfaction with a
better HRQoL for RPP [17].

In our study of 10 cases of RP we tried to understand
the limitations in each step, which made the procedure dif-
ficult and which are key in challenging the surgeon and tried
to contribute certain suggestions for easing the technique,
accordingly. Starting with the patient positioning, extended
flank position exposes the flank better but also increases
patient height and thus makes elbow and shoulder angle
more acute. To overcome this, we used footstep elevation
and tilted table towards surgeon for better ergonomics.

Space creation is vital as unlike other minimally invasive
procedures, wherein sufficient space for working already
exists, the working space has to be created in here. The
entry of the ports—camera, as well as the rest of the work-
ing ports, should be well thought of as space limitation can
cause clashing of instruments and disturb with the surgery.
For this we adopted slightly posterior placement of cam-
era port so that enough space is felt laterally for second-
ary working ports. The initial camera placement was also
guided by the imaging, after having a look at the PUJO area
on IVP or MR urography. This became more important in
cases of high and deep PUJOs that require the camera port to
be placed slightly higher. To increase the distance between
ports, the upper working port was placed between 11 and
12th rib space in all the cases, keeping the lung down while
putting it inside.

Gentle handling of the delicate tissues in this procedure
are helped by using fine instruments (3 mm) Suturing in a
limited space is more difficult in comparison to laparoscopy
or open procedure. Certain tactics to stabilise the ureter and
knotting have been elaborated. DJ stenting has been seen
to help in pyeloplasty anastomosis, by draining the pelvis
area well to the bladder and decreasing the tension at the
anastomotic site. Placing it has been a challenge and the
ease of this step by the usage of a cholangiogram forceps
has been mentioned.

Follow up of our patients has been satisfactory like other
authors, who also find retroperitoneoscopic pyeloplasty,
laparoscopic pyeloplasty and open pyeloplasty to have suc-
cessful outcomes in children of various ages.

Conclusion

Tips and tricks to retroperitoneoscopic pyeloplasty for
beginners are essential and not many authors describe their
surgical experiences in detail. We believe that the correct
positioning, space creation, port placement, Suturing tech-
niques and the insertion of DJ stent by our methods help
to reduce the steep learning curve associated with this
procedure.
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