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ABSTRACT

Objective: Report the results of laparoscopic upper-pole nephroureterectomy in infants.

Materials and Methods: Six consecutive infants underwent 7 laparoscopic upper-pole nephroureterectomy. Pre and post-
operative evaluation included renal sonography, voiding cystourethrogram and renal scintigraphy. All infants showed up-
per-pole exclusion. Surgery was performed through atransperitoneal approach with full flank positioninall infants. Three
or 4 ports were used according to the necessity of retracting the liver. The distal ureter was ligated close to the bladder
whenever reflux was present and the dysplastic upper-pole was divided with the help of an electrocautery. Data regarding
operative time, postoperative use of analgesics, time to resume oral feeding, hospital stay and tubular function were col-
lected and analyzed.

Results: All procedures were concluded as planned. Mean operative time was 135 min. One patient underwent staged
bilateral upper-pole nephrectomy. There were no complications and the postoperative hospital stay was 48 hoursin 5
procedures and 24 hoursin 2 procedures. Pain medication wasrequired only in thefirst day. Renal tubular function showed
improvement in half of the cases.

Conclusion: Laparoscopic partial nephrectomy is a safe and feasible procedure in infants. Due to the magnification pro-
vided by the lenses, a better vision of the structures is achieved, facilitating selective dissection of vascular upper-pole,
renal parenchymaand distal ureter. Thisapproach islessdamaging to the lower pole, and is associated to low morbidity and
ashort hospital stay.
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INTRODUCTION (1,2,4,5). Since the first report by Jordan and
Winslow in 1993, the laparoscopic approach has

In pediatric practice, the use of minimally become the procedure of choice for heminephrec-
invasivesurgery isontheriseduetoitsinnumerous  tomy (6,7). The retroperitoneal approach was pro-
advantages over open surgery (1-3). Nephrectomy, posed by GILL et a. in 1994 (8), but its use was
which was one of the first |aparoscopic procedures restricted in infants due to the high incidence of
performed in children, hasgained significant accep-  peritoneal perforation (9). The purpose of this study
tance, especially due to the minimal morbidity, is to report the results of a consecutive series of
shorter hospital stay and improved cosmesis laparoscopi ¢ upper-pol e nephroureterectomy proce-
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dures, with special emphasis in the function of the
remaining kidney.

MATERIALSAND METHODS

Seven upper-pole nephroureterectomieswere
performed in six infants between January 2002 and
January 2005. Clinical data were obtained by chart
review. Age at operation ranged from 5 to 20 months
(median: 9.5 months). In the case of aboy with bilat-
eral duplex system, a second procedure was done 5
months after the first surgery. All infants (except one
with recurrent urinary tract infection) had a prenatal
diagnosis of pyeloureteral duplex system. Thisdiag-
nosis was confirmed by ultrasonography, voiding
cystourethrogram and scintigraphy after birth. The
%mTc-DMSA scintigraphy revealed duplicity of the
renal unit with upper poleexclusioninall cases. Cys-
togram showed ureterocele in 1 case and one child
had vesicoureteral reflux in both units.

The procedure was done as described by
Desgrandchampset al. 1999 (10). The transperitoneal
approach was achieved with the patient in the lateral
decubitus position with the operative side up and the
lumbar region dightly flexed (Figure-1). The perito-
neum wasinsufflated with CO, (pressure 12 mmHg).
Threetrocarswereintroduced (two 5 mm and one 10
mm). A fourth trocar (2 mm) was used in case aliver
retraction was needed (3 cases). After incising along
the Toldt’sline, the colon wasretracted medially and
the Gerota fascia was opened. Careful dissection of
the ureter of the upper pole avoiding maobilization of
ureter of the lower unit was done followed by the
transposition of the duplicate ureter over the rend
vascular pedicle. The vascular supply of the upper-
polewas dissected and ligated with clipsand the dys-
plastic parenchyma was transected with electrocau-
tery, avoiding damageto the lower half of the kidney
and to its vascular pedicle. No attempt was made to
suture the renal capsule over the open parenchymal
surface. Finaly, distal ureter was either clipped close
to the bladder if reflux was present, or emptied and
left opened whenever an ureterocelewas present. The
retroperitoneal space was sutured and the incisions
wereinfiltrated with bupivacain. The operative time,
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Figure 1 — Photographic representation of a patient in lateral
decubitus showing the location of the trocars.

need for analgesics, time to resume oral feeding and
length of hospital stay were assessed. Scintigraphic
study to accessthe tubular function was done usually
six months after the surgery.

RESULTS

All the procedures were completed
|aparoscopically with a mean operative time of 135
minutes (range: 120 to 160 minutes). The estimated
blood loss was minima and no major per-operative
complications were observed. Five infants were fed
4 hours after returning to their beds and the remain-
ing in the day following the surgery. The length of
hospital stay was 48 hoursfor 5 infants and 24 hours
for the other 2. Pain medication was required only in
the first postoperative day. The histopathol ogical re-
sults indicated the presence of renal dysplasiain 3
specimens and chronic pyelonephritisin 4.

Mean follow-up was 18 months. ®*"Tc-DM SA
scintigraphy showed animprovement or maintenance
of tubular function in al infants (Figure-2).

COMMENTS

Becausethe clinical diagnosisof duplex kid-
ney is presumptive and renal dysplasia of the upper
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Figure 2 — Selected IMAGES of the *™Tc-DMSA showing bilateral upper-pole exclusion on the preoperative (A) and parenchymal

accommodation on the postoperative period (B).

pole may remain asymptomatic, prenatal or inciden-
tal sonographic findings have contributed to early di-
agnosis (11). Inthis series, 6 out of 7 infants had sus-
pected prenatal diagnosis of duplex system and were
therefore referred early to the specialist.

Several surgica approaches to nephrectomy
of the upper pole have been described. The classic
dorsal lumbotomy approach ensures a great exposure
but requires a large incision, intense renal mobiliza-
tion and is associated to the possibility of atrophy of
the remaining kidney (1,5,12). Jednak et al. (2000)
described arapid, safeand easy technique of open hemi-
nephrectomy through supracostal approach, which
however had to incise parietal musclesand diaphragm
to gain greater exposure (13). With the advances and
development of appropriated instrumentsfor children,
improvement of the techniques with resulting lower
rates of morbidity, minimally invasive surgery is be-
coming common in the pediatric surgery (1,3). Anim-
portant contribution of video surgery in partia nephre-
ctomy is that the perfect view of the pedicle of both
units and delimitation after vascular clamping allows
orderly sectioning of the parenchyma, avoiding dam-
age to the intact remaining unit (5,12). Some authors
recommend the use of aharmonic scalpel or argon beam
coagulator to resect the parenchyma; however, when
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the vascular delimitation is clear, this section does not
represent aproblem (1,12). Thereis still some contro-
versy regarding the choice of either the transperitonea
or retroperitoneal approach. Supporters of the retro-
peritoneal approach believe that it provides exposure
of the posterior aspect of the kidney units, avoiding
dissection of thekidney pedicle, which can be preserved
(5,14). Thisapproach may be posterior or lateral. Borzi
et a. have compared these two approaches and con-
cluded that the posterior approach is preferable for
nephrectomies that do not need ureterectomy (9). The
lateral approach, on the other hand, provides better
access for complete resection of the ureter.

The main inconvenience of the retroperito-
neal accessisthe higher incidence of peritoneal tears
in infants, which prevent the creation of an adequate
retropneumoperitoneum. This is the most common
complication and also the main cause of conversion
to open surgery (9,12). In some cases, peritoneal
microperforationsand consequent ventilatory changes
may occur. On the contrary, besides avoiding theses
complications, the transperitoneal approach also of-
fersan excellent approach to the vascul ar bundlewith
minimum lower pole mobilization and minimal mor-
bidity when compared to retroperitoneal approach (2).
Nevertheless, thereisno conclusive medical evidence
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that favorseither theretro or transperitoneal approach
(3,15). Like others, we also use the retroperitoneal
approach for children over two years of age or to per-
form atotal nephrectomy (14).

The subjectivity of evaluating postoperative
pain in children, made analysis of the datavery diffi-
cult. Reduction of postoperative pain is apparent but
very hard to prove in many controlled series (2).

Assessment of the postoperative tubular func-
tion has hot been stressed in theliterature, most prob-
ably due to the low incidence of the lesions in the
remaining unit. Scintigraphic evaluationismorequali-
tative than quantitative. Inthisseries, half of the cases
presenting with preoperative ureterohydronephrosis
and compression of the lower pole, showed recover
on postoperative scintigraphy. This observation is
probably dueto parenchymal accommodation and not
to an actual improvement of tubular function. The
%mTc-DM SA analysis of thetubular function was con-
sidered adequate for postoperative evaluation since
it demonstrated improved uptake of somerenal units,
justifying the use of video assisted renal surgery in
our service.

Most authors did not observe any difference
regarding the surgical duration of |aparoscopic hemi-
nephrectomy and conventional surgery (5,16). The
increase in operative time reported by someis prob-
ably related to the learning curve (3,12,16).

CONCLUSION

Minimally invasive approach should be con-
sidered when partial nephroureterectomy isindicated,
whether through atransperitoneal or aretroperitoneal
approach. Magnification makes selective upper-pole
dissection safe and feasible, promotes sectioning of
the distal ureter without additiona incisions, mini-
mizes surgical traumain thelower pole with minimal
morbidity, improving cosmetic results and reducing
hospital stay.
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EDITORIAL COMMENT

The authors performed upper pole nephrec-
tomy by laparoscopy in children under two years
old and achieved good results. The authors areto be
congratulated for their effortsin light of the fact that
few articles have been published on this subject.
However, | would like to comment on some of the
thoughts and conclusions made by the authors. First,
despite its common usage, the term “minimally in-
vasive procedure’ is not an accurate manner to ad-
dress the laparoscopic upper pole nephrectomy be-
cause except for skinincision all the following steps
are the same as the open surgery. Because the
laparoscopic  surgery was  performed
intraperitonially, one could actually consider it as
more invasive, since the peritoneum is not entered
in the open procedure. Also, a10 mm trocar isnot a
small instrument for such a small child. | believe
|aparoscopic upper pole nephrectomy is the proce-
dure of choice in older children and has been per-
formed on our group at this age. Moreover, | do not
agree with the authors' statement that in small chil-
dren alargeincision isneeded for open surgery. The
benefits of improved cosmesis and rapid recovery
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remain controversial in younger children and infants,
where smaller incisions and quicker recovery tend
to be the role in most open procedures (1). In our
department we perform in very young children, the
technigue described by Jednak et al. and do not iso-
late the vascular pedicle, which minimizes the risk
of vascular damage, and lower pole ischemia (2,3).
This procedure is fast, the patients are discharged
in 24 hours and there is no need for excessive pain
medication at this age.

The authors commented that 5 children were
discharged within 48 hours and that pain medication
was only necessary for 24 hoursin all patients. This
raises the question, what were these 5 infants doing
at the hospital for 24 hours longer if there was no
more pain?

The authorsreported that therewasimprove-
ment in rena function on the operated side. How-
ever, thisis not possible since according to the au-
thors, there was no upper pole function before the
operation and all upper pole tissue was removed.
There was no comment about the extent of thisim-
provement, but certainly this cannot be attributed to
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a better technique. A maximum of 5% difference
among two renal DM SA scanswould be expected and
thisisjust an artifact and therefore | do not think that
renal accommodation is a good explanation.

Furthermore because there is no control
group, the authors cannot justify any advantage of
upper pole laparoscopy over open surgery. Prospec-
tive studies comparing different surgical approaches
are warranted.

EDITORIAL COMMENT

Partial nephrectomy isan uncommon proce-
durein children. This study, therefore, is a welcome
opportunity to re-visit this problem. Indeed antenatal
diagnosis has uncovered many urologic anomalies,
including ureteral duplications, which are asymptom-
atic (6 cases in this series). Nevertheless, spontane-
ous resolution seems unlikely for most ectopic ure-
ters and ureteroceles (1). So asin this series, in case
of duplex system with minimal or non-functioning
upper pole, heminephrectomy isrecommended for the
affected upper pole (2). A subtotal ureterectomy is
usually sufficient, certainly when there is no associ-
ated ureterocele. Once that established rest the type
of approach.

The gold standard approach still usesaclas-
sical flank incision. One of the main problems of
this type of operation is that it requires a complete
mobilization of the kidney and the vessels. How-
ever, vessels of babies are prone to spasm. Failure
of excretion of the lower pole therefore is the main
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postoperative complication. Minimal invasive sur-
gery will probably decrease this complication due
to better vision of the vessels (magnification) and
thefact that heminephrectomy will be done“insitu”.
The minimal invasive approach however may be
transperitoneal or retroperitoneal (3). The
transperitoneal approach, as described in authors
paper, provides a wider exposition but requires co-
lon mobilization and unnecessary opening of the
peritoneum. Complications are described (4).
Patient’s position may be lateral asin this series or
more frequently supine with atilted table. The ret-
roperitoneal access is more “natural”, faster in ex-
perienced hands, but requires creation of aworking
space. Thisway undoubtedly gives the best hilum’'s
exposition. Conversion rate is higher, in part dueto
the learning curve and a thin peritoneum in babies
(3 and authors).

Postoperative assessment of tubular function
isafinding of importance in this paper. The authors
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should be encouraged to report longer term-follow
up and perhapsto design astudy in collaboration with
their scintigraphists and nephrologistsin order to bet-
ter understand this phenomenon.
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