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Introduction
Whilst laparoscopic nephrectomy is widely performed in
adults, the advantages of laparoscopy compared to
traditional open surgery in the paediatric population have
not been fully assessed.  

The literature on paediatric nephrectomies has been
limited to case reports and case series, with only one
previous study comparing open to laparoscopic
nephrectomy.1 It is widely believed that therapeutic
laparoscopy in children is technically demanding, requiring
extensive surgical experience, with the operative procedure
taking too long and being expensive.2 Many paediatric
surgeons believe that there are very few conditions which
merit laparoscopic intervention. 

This study aims to determine the usefulness of
laparoscopic nephrectomy compared to traditional open
surgery and to compare the transperitoneal technique with
the retroperitoneal technique.  

Methods
Using a medical audit database, all consecutive
nephrectomies performed between January 1996 and
September 2004  by a single surgeon were reviewed.  From

this initial group all nephrectomies undertaken due to
neoplastic disease and xanthogranulomatous
pyelonephritis were excluded.  This left a group of 51
paediatric patients who had undergone nephrectomies.
Twenty two had had open procedures, 14 had undergone
transperitoneal nephrectomy and 12 retroperitoneal
nephrectomy.  There were three conversions (this data was
excluded in analysis). 

The operative method used in this centre for
transperitoneal laparoscopic nephrectomy involves ports
being placed at the umbilicus and in the upper quadrant
and iliac fossa.  A short paracolic incision of the
peritoneum is made to mobilise the kidney, the renal
vessels are exposed and divided between two proximal and
one distal clip in turn.  The ureter is divided at an
appropriate level and ligated.  The kidney is then dissected
free of the respective adrenal gland and the surrounding
peritoneum and is delivered through the umbilicus.  

For retroperitoneal nephrectomy the patient is placed in
the lateral position and a 1cm incision is made below the
tip of the 12th rib.  By blunt dissection a plane is
developed into the perirenal retroperitoneal space.  The
retroperitoneal space is initially established by a balloon
filled with air and then subsequently by a CO2 insufflator
attached to an initial port.  Two secondary trocars are then
placed under vision, anteriorly and posteriorly to the first
port.  The procedure is subsequently as for transperitoneal
laparoscopic nephrectomy.  Open nephrectomy is via the
standard transperitoneal approach. 

This study gathered retrospective data on all patients
comparing operative time, length of post-operative stay,
analgesic use in open nephrectomy and endoscopic
nephrectomy.  The quantitative data was then analysed
using the unpaired t-test, with p<0.05 considered
statistically significant.

Results
Open nephrectomies were performed in 22 children,
median age 3.75yrs (range 0.5-17yrs); six were performed
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for multi cystic dysplastic kidney disease (MCDK), twelve
for vesicoureteric reflux (VUR) and four for obstructive
nephropathy (OBS).  

Endoscopic nephrectomies were performed in 26 children,
median age 6.5yrs (range 0.5-13.5yrs), transperitoneal:
one for MCDK, nine for VUR, four for OBS;
retroperitoneal: four for MCDK, five for VUR and three
for OBS.  The patient demographics in this study are
shown in Table I. Tables II and III show the results of this
study.  

The mean operative times to complete the procedures were
as follows.

· Open surgery - 62 minutes
· Endoscopic surgery - 87 minutes
· Transperitoneal - 96 minutes
· Retroperitoneal - 75 minutes.

The mean post operative hospital stay, was 4.0 days for
open surgery, 1.5 days for laparoscopic, 2.0 days for the
transperitoneal group and 1.0 day for the retroperitoneal
group.

Post-operative analgesic use was compared quantitatively
in the endoscopic and open groups by checking the
amount of morphine used and the number of epidurals.
The morphine dose was standardised in all cases according
to the patients’ weights.  For endoscopic surgery the mean
dose of morphine administered post operatively was
276�g/kg compared to 583�g/kg for open surgery, a
reduction of approximately 50%.  When the two
endoscopic techniques were compared,  the mean
morphine required for the transperitoneal method was
312�g/kg and 235�g/kg for the retroperitoneal technique.  

Epidural use post operatively was determined by the
anaesthetist. This was found to be three times per patient
in the open group. Epidurals were not used in any of the
patients who had laparoscopy.  This study did not attempt
to quantify the amount of oral analgesia i.e. paracetamol or
dihydrocodeine used by each individual patient.  For all
patients in this study there were no major complications
during surgery.  

Three transperitoneal nephrectomy patients required
conversions due to equipment failure, bleeding and obesity
associated with severe kyphoscoliosis.  The mean operative
time for the conversions was 120 minutes. The mean
postoperative stay was 4 days. Mean morphine required
was 640�g/kg.  As there were only three patients who

needed conversions and as this study is specifically looking
at the comparison between open and laparoscopic surgery,
and the comparison between the transperitoneal technique
and the retroperitoneal technique, the data for conversions
was not analysed further.  

Discussion
Laparoscopic nephrectomy was originally described by
Clayman and colleagues in 1991.3 In adults it is widely
accepted as an effective surgical intervention because it is
as quick as open surgery in experienced hands.  There are
also fewer post operative complications and a shorter
recovery period.4

The initial report of paediatric laparoscopic nephrectomy
was published in 1992.5 Since then there has been a series
of reports of laparoscopic renal surgery in
children.2,6,7,8,9,10,11,12 There is little evidence that
this technique is more beneficial and cost effective when
compared to open surgery.  To our knowledge there has
been one retrospective study comparing laparoscopic
nephrectomy with open surgery involving 20 paediatric
patients.1

Table I Patient Demographics Showing the Range of Variables

Table II Comparison of Mean Values for Open with Endoscopic
Nephrectomy

Table III Comparison of Mean Values of 
Transperitoneal versus Retroperitoneal Nephrectomy
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It is believed by some surgeons that children recover
quickly so there is no need for the technically demanding
laparoscopy. Open surgery may, in their opinion, be
preferable.  Internal injury has also been considered to be
a potential problem with laparoscopy. This problem arises
because  the peritoneum is a small space therefore the risk
of potential trauma is exaggerated.

This study has shown that the operative time in the
laparoscopic cases is significantly longer than traditional
open surgery (by approximately 25 minutes). This
disadvantage however is compensated for by the fact that
children having a laparoscopic nephrectomy leave hospital
on average 2.5 days earlier and post-operative morphine
use is reduced by 50%, with no epidurals being required. 

Analysis of the data of  the two endoscopic techniques
shows that retroperitoneal laparoscopy was quicker by 20
minutes to perform and that patients left hospital within
a day.  The retroperitoneal procedures were taken in the
latter half of the study series, when a shorter post
operative stay was the norm.  Therefore, it may be the case
that the children who were discharged within 24 hours
reflect a change in attitude towards length of post
operative stay rather than any surgical advantage of the
retroperitoneal technique.  It is important to note that
retroperitoneal surgery is not a substitute for
transperitoneal surgery as large kidneys may be easier to
mobilise transperitoneally.

As with any new technique the surgeons are continually
learning, and developing their operative techniques.  As
these data have incorporated all laparoscopic
nephrectomies meeting the study criteria, all the initial
procedures have been used in the quantitative analysis.
Including all the initial procedures will bias the results, as
at first, the operations took longer, because the surgeons
had not yet mastered the technique. Currently in this
centre, laparoscopic nephrectomies are quicker than via the
open technique with the surgeon preferring to do
laparoscopic procedures.  

There has been a previous study by Hamilton  et al
comparing open nephrectomies to laparoscopic
nephrectomies in children.1 The numbers were small in
that study with 10 children undergoing laparoscopy and
10 having open surgery.  This study found that the mean
operative time was 175.6 versus 120.2 minutes (p =
0.01) and mean hospital stay was 22.5 versus 41.3 hours
(p = 0.03) in the laparoscopic and open nephrectomy

groups respectively.  They did not quantitatively assess the
analgesic use as is the case in this study.  Their results
show that laparoscopy is a long operation but that the
benefit is that children may be in hospital for a shorter
period of time.  Other studies have shown that
nephrectomy may be performed for benign disease in
children using laparoscopy resulting in minimal morbidity,
minimal postoperative discomfort, improved cosmesis and
a short hospital stay.13 There has been a report of children
who had undergone retroperitoneal laparoscopy achieving
full activity within a week with patient satisfaction
reported as being excellent.2 

Whether laparoscopic nephrectomy is useful in small
children or infants, has not been fully ascertained.  In this
study there were only two children under the age of 1 year
who underwent a laparoscopic procedure (5 months and
11 months).  Operative length was 80 and 55 minutes,
post operative stay was four days and one day and post
operative morphine requirement was 430 and 0�g/kg
respectively.  These data which could not be statistically
analysed show that it is possible to perform a laparoscopic
nephrectomy even in infants.

Conclusion
The findings in this study show that patients are in
hospital for shorter periods and that they require less
analgesia after having laparoscopic nephrectomy. With the
retroperitoneal technique patients were in hospital for
only one day.  
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