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2014 for pelvic kidney. There were 5 (29.41%) left and 12 (70.5%) right Kidneys.

1. 9 patients presented with moderate to severe UPJ obstruction (three
cases with 10 to 20mm pelvic stones) with normal/moderately-reduced
225% relative function at MAG3 radionuclide scan of these patients,
5 with clear symptoms of UPJ obstruction underwent a laparoscopic
dismembered Anderson -Hynes pyeloplasty. The remaining 4,
presented symptomatic intermittent hydronephrosis with colic abdominal
pain. These patients underwent pelvis derotation through a minimally
invasive transposition of the UPJ.

2. 5 patients presented non-functioning kidneys, in 2 cases associated to
hypertension, and underwent laparoscopic nephrectomy.

3. 2 patients presented asymptomatic pelvic kidney.
4. 1 patient presented 3rd G. VUR on the ipsilateral pelvic kidney.

The associate pathology was 1 midshaft hypospadias, 2 criptorchidism , 1
mild mitral insufficiency.

The evaluation of each patient involved their personal and family medical
history, ultrasound examination, VCUG, MAG3 renal scan and MRI in selected
cases.

Results: After a mean follow-up of 6.9 yrs the majority of the patients are
well and none present hypertension. Symptoms resolved in 13 out of 15 surgical
patients. 2 patients needed the positioning of a double J stent from 3 to 8 months
after pyeloplasty that was removed from 6 to 12 weeks after the procedure

Conclusion: Pelvic kidneys present a large spectrum of symptoms.
UPJ obstruction with/without stones, intermittent hydronephrosis, recurrent
abdominal pain, UTI is the most frequent symptoms. The majority of our patients
needed surgical procedures. In four cases there were associated pathologies
as hypospadias, cryptorchidism, and mild mitral insufficiency. Laparoscopic
approach seems a useful tool for the treatment of these kidneys. Pelvis
derotation can be an easy and effective procedure in moderate, intermittent
obstruction.

Keywords: Kidney; Ectopic; Laparoscopy; UPJO; Children

Introduction In many patients the condition of renal ectopic remains

ndiagnosed throughout their life [3]. The diagnosis is often made
Kidneys that fail to migrate to their normal position during aneias vghout Tel 13) &

the embryo’s life are defined as ectopic. The most common type of
this conditions is the pelvic kidney, whereby the organ remains in
the pelvic cavity; in this case, the renal pelvis presents an anterior
rotation, with a myriad of abnormal vessels originating from both the ~ 2200-3000 newborns, while solitary pelvic kidney is estimated to be
aorta and the iliac arteries [1,2]. 1 in 22000 [4] .

following the onset of Ureteropelvic Junction Obstruction (UPJO),
with or without stone formation. The incidence of ectopic pelvic
kidney one normal and one pelvic kidney) is estimated to be 1 out of
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Table 1: Demographic data.

. Split Function Split function
N. Pt Sex Age Side Symptoms Pathology Procedure MAG3 Ass. Path. results
1 D.P. M 6m L Asymptomatic Hypodisplasia Lap nephrectomy 0% L crypto
2 E.P. M 1yr R Asymptomatic L Pelvic kidney Observation 40% stable
3 G.C. M 1,6yr R Asymptmatic Non-Functioning.Kidney | Lap. Nephrectomy 0% 1
4 B.C. M 2yr L Colic abc_iomlnal Intermlttent_ Derotation 37.20% M|dshaf_t improved
pain hydronephrosis Hypospadias
5 | NR M | 38yr L YR pA;i’gomm'a' UPJO LAP DISM. A-H 38% improved
6 FA. F 4,2yr R Colic abdominal Intermittent Derotation 37.80% improved
pain hydronephrosis
7 MR.M. M Syr R asymptomatic R Pelvic Kidney Observation 40% R cryptor stable
8 AV. M | 55yr R UTH R'pAa:’rfom'”a' OUPJ-Stone LAPDISM. A-H = 30.20% Stable-1J stent
9  GDG M 7yr L Colic abdominal Intermittent. Derotation 36.50% stable
pain hydronephrosis
10 AQ. M | 87yr R Colic abdominal Intermittent Derotation 35.20% stable
pain hydronephrosis
11 I.T. M yr R Hypertension Non-Functioning.Kidney |Lap. Nephrectomy 5% 1"
12 C.l. F 9,5yr R UTI UPJO LAP DISM. A-H 30% Mitral insuff Stable_JJ stent
13 M.C. M 10,8yr L UTI VUR Pelvic kidney Deflux injection 40% stable
14 A.F. M 12yr R UTI UPJO LAP DISM. A-H 39.10% stable
15 A.P. F 13yr R Hypertension Non-Functioning.Kidney |Lap. Nephrectomy 5% 1
16 L.DR. M 14yr R Asymptomatic Hypodisplasia Lap. Nephrectomy 0% I
17 A.DF. M 17yr R UTI UPJO-stone LAP DISM. A-H 25% stable
UPJO is one of the most common problems, occurring in 22% to 3. 2 patients presented asymptomatic pelvic kidney.
37% of cases; it may be caused by malrotation and/or high urethral . . .
: ? A 4 . Y g ) 4, 1 patient presented 3rd G. VUR on the ipsilateral pelvic
insertion or true UPJ dysplasia [3]. Moreover UPJO in ectopic kidne
kidneys presents a wide spectrum of presentations and symptoms v
varying from renal dysplasia to mild/intermittent or severe 5. Four patients presented concomitants pathologies

obstruction. These latter cases are often complicated by pelvicaliceal
stones [5]. The purpose of surgical intervention is to achieve adequate
drainage in cases of functioning kidneys or their removal in cases of
severe dysplasia or non-functioning kidneys. We present here our
experience of pelvic kidney in children, the clinical presentation and
the surgical procedures performed

Material and Methods

A total of 17 children, aged from 6 months to 17 years, (14 m;3f)
were referred to our Institution between January 2004 to June 2014
for pelvic kidney. There were 5 (29.41%) left and 12 (70.5%) right
kidneys.

1. 9 patients presented with moderate to severe UPJO
(three cases with10 to 20mm pelvic stones) with normal
(=40%) or moderately-reduced (=25%) relative function
at MAG3 radionuclide scan in anterior view of these
patients, 5 with clear symptoms of UPJO underwent a
laparoscopic dismembered Anderson-Hynes pyeloplasty.
The remaining 4, presented symptomatic intermittent
hydronephrosis with recurrent colic abdominal pain.
These patients underwent pelvis derotation through a
minimally invasive transposition of the UP].

2. 5 patients presented non-functioning kidneys, in 2 cases
associated to hypertension, and underwent laparoscopic
nephrectomy.

constituded of 1 midshaft hypospadias , 2 unilateral
criptorchidism, 1 mild mitral insufficiency.

The evaluation of each patient involved their personal and family
medical history, ultrasound examination, VCUG, MAG3 renal
scan and MRI in selected cases.We believe it is noteworthy that in
patients with pelvic kidneys, anterior views must be obtained during
radionuclide scanning because the pelvis forms a barrier between the
radioactively labeled tracer and the gamma camera, thus, reducing
the amount of radiation detected and underestimating function [6].

To correct UPJO a standard 3-4 trocar laparoscopy was employed,
with the patient in general anesthesia. The first trocar was introduced
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Figure 1: Case 14. Anterior view of the MAG-3 nuclear scintigraphy shows
reduction of right renal function (splitright function (%), 39.1).
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Figure 2: Case 14. Us /MRI Imaging confirms the position of the kidney, the
iliac pelvic blood supply, the abnormal pelvicaliceal rotation and the dilation.

Figure 3: Case 14. Anderson-Hynes laparoscopic pyeloplasty.
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Figure 4: Case 4. Scheme of UPJ derotation.

transumbilically with open access; two lateral 3-mm trocars were
introduced under visual guide in the right and left lower quadrants
along the midclear line. If necessary a fourth trocar was introduced
cephalad, at the level of umbilical line. A transmesocolic approach
was employed, without mobilizing the intestine from the anterior
surface of the kidney and the renal pelvis. The patients underwent
a dismembered pyeloplasty according to Anderson-Hynes, in some
cases associated with pyelolithotomy when necessary. The steps
for performing the pyeloplasty were the same as those used for the
normo-located kidneys. Pyeloplasty was performed in two semi
continuous vycril 5/0. Any kidney stone detected was removed under
visual guide following pyelotomy, using a 5 mm Johanne under
control of image intensifier.
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Figure 6: Case 4. Preoperative (a) and postoperative (b) anterior MAG3 scan
( Improved splict function).

Figure 7: Laparoscopic view of ectopic hypodisplastic kidney.

The four patients with intermittent UPJO underwent pelvic
derotation and straightening of the ureteropelvic junction. Derotation
was achieved by detaching the lower renal pole and by suturing the
peritoneum behind the ureteropelvic junction; this caused a forward
rotation of the major axis of the kidney, thus straightening the
junction.

Five patients with non-functioning or dysplastic kidneys
underwent laparoscopic nephrectomy. The removal of hypodysplastic
kidneys resulted very easy because the laparoscopic magnification was
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extremely useful in isolating and removing the hypoplastic residues.
The removal of seemingly normal kidneys with impaired renal
function was more complex given the number of aberrant vessels and
vascular abnormalities. The patient with VUR underwent endoscopic
correction with endoscopic dextranomer/hyaluronic acid injection.
The two asymptomatic patients undergo regular annual US check.
Hypospadias and criptorchidism were corrected at same time of the
principal operation or as single procedure in observational cases.

Results

After a mean follow-up of 6.9 yrs all patients are free of symptoms
and blood pressure values normalized in those who underwent
nephrectomy or pyeloplasty. Symptoms resolved in 13 out of 15
surgical patients. 2 patients needed the positioning of a double ]
stent from 3 to 8 months after pyeloplasty that was removed from
6 to 12 weeks after the procedure. Mag 3 renal scan remained stable
or improved. Mean operating time was 170 minutes (range 40 - 200
minutes), and mean hospital stay was 2.5 days (range 1-7). There were
no intraoperative or post-operative complications and none of the
patients experienced major complications. In no case was conversion
to open surgery necessary. Intraperitoneal drainage was removed
after one or two days.

Those who underwent pelvic derotation are free of symptoms,
show stable US and diuretic MAG3 renogram (Table 1) & (Figure
1-7).

Discussion

An ectopic kidney may not cause any symptoms and may function
normally, even though it is not in its usual position. Many people have
an ectopic kidney and do not discover it until they have tests done for
other reasons which show a kidney absent from retroperitoneum . In
other cases, an ectopic kidney may cause abdominal pain or urinary
problems. More severe cases of UPJO may present with persistent
abdominal pain that may become more acute during the day, whereas
other patients may have intermittent manifestations with totally
asymptomatic periods. Severe hypodysplasia of an ectopic kidney
may be totally asymptomatic and the diagnosis be made fortuitously
in case of abdominal ultrasound examinations for other reasons.
These residues should be removed to avoid neoplastic mutations
[7.8].

Another important aspect the surgeon must consider is that the
ectopic kidney is quite often associated with other malformations
such as skeletal (vertebral schisis, skull, rib anomalies), cardiovascular
(valvular insufficiency; 30%), pulmonary, and genital system
malformations (cryptorchidism, hypospadias). In girls, Rokitansky-
Mayer-Kuster-Hauser syndrome is frequent [9].

Our case study shows that ectopic pelvic kidneys in children
present a large spectrum of symptoms and confirm the feasibility and
safety of the laparoscopic approach for ablative and reconstructive
surgery.

With regard to therapeutic options our results show that pelvic
kidney is a condition in which there is no unique therapy and
each patient requires a specific treatment that needs to be tailored
to his condition, providing a series of solutions from no treatment
to nephrectomy. UPJO may present as an isolated event or may

be associated with renal abnormalities; it can occur in 25-33%
of horseshoe kidneys [10] and in 22- 37% of ectopic kidneys [3].
Surgical correction of this complex pathology may require ablation
or reconstruction, based on the specific condition of the kidney.
Hypodysplastic kidneys can be easily corrected by ablation; in this
case, the laparoscopic magnification is extremely useful in isolating
and removing the lesion. Instead the removal of seemingly normal
kidneys with impaired renal function is much more complex given
the number of aberrant vessels and vascular abnormalities that may
cause bleedings. In this case, as the ascent of left kidney was been
arrested at the level of junction between the common iliacs with the
aorta/ inferior vena cava, it is supplied by rather large branches of
these vessels [11-13].

Reconstruction may present with several solutions. Given the
position of pelvic kidneys, different types of pyeloplasty have been
proposed, such as open Anderson Hynes, laparoscopic Anderson-
Hynes, the flap technique or robotic assisted Fenger pyeloplasty
although, many of the patients described were adults and the results
reported inconsistent. [14-17].

In our series we employed two techniques. In the presence of frank
obstruction we adopted laparoscopic Anderson- Hynes pyeloplasty,
which allowed us to perform also nephrolithotomy. In cases of
intermittent hydronephrosis, we used a minimally invasive technique
devised by us that consisted in derotating the renal spelvis to place
the junction in a straight slope, so as to ensure adequate urine flow.
Intermittent hydronephrosis is due to pyeloureteral malpositioning is
a distinct condition presenting unspecific symptoms and a relatively
preserved renal function [18,19]. An additional problem associated
with UPJO surgery of ectopic kidneys is the surgical complexity.
Reductive pyeloplasty according to Anderson- Hynes has always
been considered the gold standard for the surgical correction of UPJ
in otherwise normal kidneys, with a success rate above 90% [1,20].
In patients with horse-shoe kidneys, the success rate reported for
open pyeloplasty ranges from 55% to 80% [21,22]. As to laparoscopic
pyeloplasty, the current success rates are comparable although no
data are available for pyeloplasty according to Anderson Hynes
in pelvic kidneys [23,24]. Moreover pyeloplasty in ectopic pelvic
kidneys can present persisting varying degrees of hydronephrosis
and radiologic obstruction after pyeloplasty that could be attributed
to anatomy-related pyelectasis, and so regular follow-up is warranted
in this subpopulation.

A final consideration concerns the surgical cases: according to the
current literature surgical UPJO in pelvic kidney present a variable
incidence of 22-37% of pelvic kidneys and this is in line with our
percentage of 29.5%. But if we include also the cases of intermittent
hydronephosis then the percentage reaches 52.9%. This higher
percentage of surgical cases is explained by the fact we utilized the
derotation procedure in patients in which observational therapy
could have been a possible alternative [2,25].

Conclusion

Ectopic kidney is an abnormal localization of a kidney due to a
developmental anomaly and it occurs as a result of a halt in migration
of kidneys to their normal locations during the embryonic period.
Treatment of pelvic ectopic kidneys is not always simple and need
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to be tailored on single cases. Asymptomatic, non-complicated cases
can be managed conservatively, but nephrectomy may be necessary
if there are otherwise untreatable complications such as chronic
hypertension, refractory pyelonephritis and stones. Laparoscopy
according to our experience represents the better option when surgical
treatment is necessary thanks to its minimally-invasiveness and is
extremely useful in the identification of the complex vascularization
of these kidneys. The technique we conceived to perform pelvic
derotation seems useful and effective in cases of mild, intermittent
obstruction, although a longer follow-up is needed to define the long
term results.
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