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Abstract

Ureteropelvic junction obstruction is a common clinical entity in urological practice. The obstruction can result
from intrinsic or extrinsic factors. The clinical course is variable due to degree of obstruction. Diagnose is usually
made by contrast-enhanced excretory imaging modalities and nuclear scan. Open surgical, laparoscopic and robotic
assisted laparoscopic approaches are the available surgical treatment options. In this case report, we present a
congenital ureteropelvic junction obstruction treated with robotic assisted transperitoneal pyeloplasty with many
intracalyceal stones surprisingly noticed during surgery and successfully treated in the same session.
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Introduction

Ureteropelvic junction (UPJ) obstruction (UPJO) is characterized
by decreased or absent urine flow from renal pelvis to ureter. Its clinical
result spectrum widens from asymptomatic course to total renal unit
loss due to severity of obstruction. Partial obstructions allowing enough
urine passage may have an asymptomatic course. It can be congenital
or acquired. Acquired UPJ obstructions are usually due to stone
disease, neoplastic tissues and post-inflammatory tissue reactions.
Congenital UP] obstruction can result from intrinsic or extrinsic
causes. The most common intrinsic cause is presence of an aperistaltic
segment. Patients with UPJ obstruction are more prone to urinary tract
stone formation and concurrent stone disease with UPJ obstruction
[1,2]. Treatment of UP] obstruction depends on application of surgical
techniques. Endoscopic, open and minimal invasive approaches have
been described. Several different modalities are also available for the
treatment of urinary stone disease. In this case report we present
a congenital UP] obstruction case with many intracalyceal stones
surprisingly noticed during surgery and both of them were treated with
robotic assisted laparoscopic approach.

Case Report

A 35 year-old female patient admitted to our outpatient clinic with
right flank pain. Her kidney-ureter-bladder (KUB) X-ray was within
normal limits without any calcification or opacity on the urinary tract
(Figure la). Urine analysis revealed >50 leukocytes and urine culture
was sterile. An ultrasonography (USG) for urinary tract and bladder
was performed and grade 3 hydronephrosis with moderate parenchyma
loss and 4-5 stones in 5 mm sized were reported in right kidney. An
intravenous urography (IVU) and MAG-3 nuclear renal scan with
intravenous furosemide revealed right ureteral obstruction at the UP]
level with T1/2>20 minutes. IVU demonstrated right hydronephrosis
and extremely dilated calices and a huge right kidney (Figure 1b).
Right robotic assisted laparoscopic transperitoneal pyeloplasty (RALP)
was performed. Overall, 4 abdominal ports were used including the
assistant port (Figure 2a).

In our case, we used da Vinci-S 4-arm surgical robot (Intuitive
Surgical, Sunnyvale, CA). Before starting the surgery, our operating
room nurse drapes all of the robotic arms with sterile drapes. Robotic
3D camera creates 3D images for the operating console surgeon. The
da Vinci surgical system consists of five main components including an

ergonomically designed console where the surgeon sits while operating,
a patient-side cart where the patient is positioned during surgery,
interactive robotic arms, a 3D HD vision system, and proprietary
surgical robotic instruments.

We reported our technique of RALP before in detail [3]. During
surgery, contrary to the US report, when renal pelvis was opened,
surprisingly we came across numerous small 5 mm sized stones that
filled every calix and renal pelvis (Figure 2b). Dilated renal pelvis
was excised and with the help of the robotic instruments, all of the
stones were removed and every calix was cleared easily (Figure 3).
Following 2 months, patient admitted with right flank pain. Non-
contrast abdominal CT scan showed the kidney was stone-free. Urine
analysis suggested infection that was treated with oral antibiotics

Figure 1: Figure 1a showing KUB X-Ray without any significant clinical
findings. Figure 1b showing hydronephrosis in right kidney.
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Figure 2: Figure 2a showing placement of the robotic ports. Figure 2b
showing many intracalyceal small stones that noticed during surgery.

Figure 3: Showing cleared collective system at the end of pyelolithotomy.

and her symptoms completely resolved. Postoperative third month
MAGS3 renal scan revealed significant improvement in renal excretory
function. Her stone analysis was reported as amorph material.

Discussion

UPJO is the most common congenital anomaly of upper urinary
tract and after widespread usage of antenatal ultrasound screening the
time of diagnosis and clinical picture is evolved to prenatal era [4,5].
UPJO can be diagnosed in childhood or thereafter either incidentally
or due to development of symptoms. UPJO should also be considered
in the differential diagnosis of patients with recurrent urinary tract
infections, acute flank pain, long-term existing dull flank pain,
recurrent stone disease and also acute pyonephrosis. The diagnosis
is usually based on imaging techniques and mercaptoacetyltriglycine
(MAG-3) renal scintigraphy with intravenous diuretic. Ultrasound,
IVU, CT-urography (CTU) or MR-urography (MRU) can be used
for radiologic diagnosis. Ultrasound is usually used for antenatal
screening and is indispensable in both follow-up and initial diagnosis
of hydronephrosis. On the other hand, ultrasound is incapable of
determining the exact localization of obstruction and is an operator
dependent imaging modality. IVU is a common used imaging modality
in the clinical assessment of upper urinary tract obstruction. Radiation
exposure and low imaging quality because of superposition of bowel
gases are main disadvantages [6]. Although used widespread, US and
IVU can miss most of non-opaque and soft stones as happened in our
case that might be a surprising situation to handle for the surgeon.
Therefore, we think that preoperative CT is essential in all patients for
detecting particularly non-opaque stones as happened in our patients.

CT-urography is also a highly valuable tool with high imaging quality.
CTU is capable of revealing thelocalization and cause of the obstruction.
CT scan can also be used for assessing the vascular structures such as
presence of a crossing vessel in UPJ obstruction. Utilization of three-
dimensional reconstruction is also valuable [7] and lower-dose CTU
is a very sensible choice in young patients and children [8]. Radiation
exposure is the main disadvantage of CT. On the other hand, MR-
urography has high imaging quality with no radiation exposure and
also capable of differentiate split renal function [9]. In paediatric
population sedation is needed for MRU. In our patient we carried out
surgery with preoperative IVU and MAG-3 renal scintigraphy. During
surgery we were surprised by a high stone burden with many small
intracalyceal stones. Keeping in mind the well known co-incidence of
stone disease and UPJO [10] we suggest a preoperative NCE-CT scan
for these patients before performing pyeloplasty. CTU can also be used
for both assessment of stones and etiology of obstruction.

Surgery is the mainstay of UPJO management if the treatment
is indicated. Since the first pyeloplasty for UPJO, open pyeloplasty
has been the gold standard treatment. After first description in 1949,
Anderson-Hynes dismembered pyeloplasty has become popular and
has led to high success rates [11,12]. Pyeloplasty technique is also
evolved with the rise of endourology. Outcomes of initial laparoscopic
pyeloplasty cases [13,14] were reported by high volume centres in 1993.
With the growing clinical evidence the success of laparoscopic repair
for UPJO has become vivid and laparoscopic approach has a better
cosmetic result with less morbidity compared to open surgery [15]. The
main disadvantage of conventional laparoscopic pyeloplasty is the steep
learning curve for successful laparoscopic suturing for reconstruction
of ureteropelvic junction [11]. Therefore, robotic-assisted laparoscopic
pyeloplasty (RALP) is utilized for UPJO treatment in the endourology
era[16,17]. RALP has shown to be feasible, safe and can lead to successful
clinical results for both primary and also as a salvage procedure [18-
20]. RALP has also been shown to be successful even in the hand of
surgeons without significant laparoscopic experience [21]. In our
patient we preferred robotic-assisted laparoscopic approach because
of its benefits in intracorporeal suturing and patients' preferences.
Although conventional laparoscopic treatment for both kidney stones
and UPJO was shown to be feasible [22], we suggest the utilization
of robotic-assisted approach for this kind of patient considering the
advantages including precise, gentle and quick tissue handling with 3D
magnified image capability, higher grades of wristed hand movements
and decreased hand tremor that gives the surgeon the opportunity of
easily entering every distal calix and removal of all small sized stones
leading to a stone-free state. In addition, robotic approach has the
advantages of enabling quicker tissue dissection, reconstruction,
intracorporeal suturing, antegrade double-] stenting and excellent
ergonomics for the console surgeon. The main disadvantage of robotic
approach might be increased cost that should also be considered [23].
Lastly, it is important to mention that, the credit goes to the surgical
robot in most publications as a success story and the surgeon using the
surgical robot is ignored. Although the surgical robotic system has the
mentioned advantages, it is the operating surgeon that applies his/her
skills and knowledge with his/her hands by using the robotic system in
order to operate the patient that should not be forgotten.

Conclusions

We report a challenging case of UPJO with high small sized and
soft stone burden in the renal pelvis and every calix that were noticed
surprisingly during surgery. We suggest having preoperative non-
contrast CT scan as an essential imaging modality for this patient group.
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Our experience demonstrates that robotic approach is a safe minimally
invasive procedure that has excellent surgical and functional outcomes
that enables the surgeon to perform reconstructive surgery including
excision of the dilated renal pelvis, removal of all small sized stones in
every calix and performing anastomosis following pyeloplasty.
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