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Robot-assisted partial nephrectomy and
nephrolithotomy for multiple lower pole calculi in

an atrophic kidney

Abstract

Open renal stone surgery has been largely replaced by retrograde intrarenal surgery (RIRS),
percutaneous nephrolithotomy (PCNL) and extracorporeal shockwave lithotripsy (ESWL).
However, when these methods fail to remove a stone or there are certain contraindications,
such as pregnancy and obesity, laparoscopic, robotic or open surgery may still be indicated.
In fact, robotic surgery has been increasingly used by urologists for different benign
indications including chronic pyelonephritis, neglected ureteropelvic junction obstruction
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and renal tuberculosis. This article describes a case of robotic-assisted partial nephrectomy

and nephrolithotomy for a large amount of small lithiasis in a non-functioning lower pole
after failed stone clearance with a single use Boston ureteroscope owing to non-accessibility.
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Introduction

Inthisage ofadvancedtechnology and strongemphasis onminimally
invasive surgery, extracorporeal shockwave lithotripsy (ESWL),
percutaneous nephrolithotomy (PCNL) retrograde intrarenal surgery
(RIRS) have become standard treatments for renal stones depending
on the stone location and size, and patient factors such as obesity,
pregnancy, presence of aortic aneurysm, etc. However, laparoscopic,
robotic or open surgery may still be indicated, when these calculi
are not amenable or failed standard treatment. In conjunction, the
use of robotic surgery has been expanding for various indications.
It is useful for ureteral and large intrarenal stones, especially with
underlying anatomic abnormalities. Procedures such as robotic-
assisted nephrolithotomy, pyelolithotomy and ureterolithotomy have
been described by many large centres, with a stone free rate of 70-
100%." This case describes a robotic-assisted partial nephrectomy
and nephrolithotomy for a large number of small stones in a non-
functioning and dilated lower pole that were not accessible via RIRS.

Case presentation

A26-year-old Nepalese man was referred to the urologists for a large
renal pelvic calculus found on an ultrasound done for hypertension
workup. His blood pressures were up to 158/116mmHg and he was
otherwise asymptomatic. A quadruple-phase computed tomography
(CT) showed an obstructive 29mm left renal pelvis calculus, Grade
4 hydronephrosis, and extensive small non-obstructing calculi in the
left lower pole with cortical thinning (Figure 1A&1B). The length of
the left kidney was preserved at 11cm due to the hydronephrosis, but
the renal parenchyma was thin at 6mm, compared to the 10cm-long
right kidney with a parenchymal thickness of 11mm. He had preserved
renal function with creatinine of §0umol/L. A 99mTc-MAG3 renogram
showed reduced uptake and transit in the left lower kidney. There was
no tracer drainage after Frusemide injection, with a half-life of 140min
(Figure 2A). The differential left renal function was 40%. A retrograde
pyelogram performed revealed no ureteric abnormalities. Due to the
multiloculated hydronephrotic appearance on CT, renal tuberculosis

was considered and ruled out with negative Quantiferon-gold testing.
His other medical history includes asthma.

Due to the ongoing risk of chronic renal impairment and
worsening of hypertension, the decision was made to treat the stone
disease. RIRS was initially performed. A hard, impacted calculus
was seen in the renal pelvis, and 75% clearance was achieved after
two hours of laser lithotripsy with Holmium:YAG laser at 0.6joules
and 20hertz. Another laser lithotripsy was repeated two months later
using a Boston LithoVue™ Single-Use Digital Flexible Ureteroscope,
which completely dusted the remaining pelvic stones. However, up to
fifty more calculi were encountered in the lower pole, each measuring
3-6mm in size. The infundibulopelvic angle was very acute, making it
impossible to access the stones.

A 99mTc-DMSA was performed, showing irregular parenchymal
thinning and scarring, and absent cortical uptake in the left lower
kidney (Figure 2B). The left renal function was 44%. A repeat non-
contrast CT showed no more renal pelvis stones but still extensive
calculi in the dilated lower pole (Figure 1C).

The options of management for the large stone burden was
discussed in a multidisciplinary meeting. PCNL was unfavourable due
to the thin renal cortices, which might result in loss of access during
surgery, and nephrocutaneous fistula in the future. Furthermore, PCNL
would not have corrected the issue of abnormal anatomy, and the
dilated poor-functioning lower pole will lead to stone recurrence. Our
patient was consented to have a robotic-assisted partial nephrectomy
and nephrolithotomy.

A 4.8-Fr multilength JJ-stent and a 5-Fr ureteric catheter were
inserted over sensor wires into the left ureter via cystoscopy.
The patient was then placed in a right lateral position. We used a
transperitoneal 4-arm approach with a 30-degree lens, fenestrated
bipolar forceps, monopolar curved scissors, and prograsp forceps.
After mobilising the descending colon and dissecting through Gerota’s
fascia, the grossly dilated and thinned left lower kidney was identified
(Figure 3A).
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Figure | Pre and post RIRS CT images. (A) Initial scan shows left obstructing renal pelvic stone. (B) Initial scan also shows multiple small non-obstructing calculi
in lower pole. (C) CT image post second RIRS demonstrate clearance of pelvic stone but residual calculi in lower pole.
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Figure 2 Nuclear renography assessments. (A) 99mTc-MAG3 renogram
showing delayed and virtually no drainage of the radiotracer after Frusemide
injection. (B) D99mTc-DMSA MSA showing irregular parenchymal thinning
and scarring, and absent cortical uptake in the left lower kidney.

A lcm incision was made into the left lower calyx, and we
encountered multiple small smooth stones inside, each around 3-6mm
in size (Figure 3B). A 10mm laparoscopic suction tube was inserted
into the calyx and used to aspirate the stones (Figure 3C). The incision
was widened with curved scissors, which revealed more stones deep in
the calyx. Up to fifty stones were extracted via suction as the partial
nephrectomy was performed.

We excised and removed all four lower pole minor calyces (Figure
4A&4B). Continuous V-Loc 3-0 sutures was used around the excision
margin for haemostasis. The lower pole infundibulum was sutured
closed and perinephric fat was re-adapted over the defect to reinforce
and prevent leak from the renal pelvis. Methylene dye was injected
through the ureteric catheter into the renal pelvis, which showed no
leak, and the ureteric catheter was removed. Postoperative recovery
was uneventful, and renal function was preserved. He was discharged 3
days post surgery. The JJ-stent was removed 4 weeks post-operatively.

Stone analysis revealed calcium oxalate composition. The patient
was advised to adhere to a standardized stone prophylaxis. A post-
operative non-contrast CT showed small volume of remnant stones
at the lower pole infundibulum, measuring less than 6mm. His blood
pressure was 129/80mmHg. He was planned for a clinic follow-up
and renal ultrasound in 6-months. Our patient will likely need a repeat
RIRS in a year to treat the remaining stones.

Figure 3 Nephrolithotomy being performed. (A) Dilated and thinned lower pole renal parenchyma encountered with a mass of calculi in-situ. (B) Numerous
small calculi seen in the calyx. (C) The calculi were aspirated with a laparoscopic suction tube.
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Figure 4 Partial nephrectomy being performed. (A) Excision of the grossly dilated minor calyces of the lower pole. (B) The excised left lower pole was removed

via a specimen retrieval Endobag.

Discussion

There are well established guidelines for the renal calculi. Our
patient’s pelvic stone was 29mm, which provided the size indication
for stone removal. For intrarenal stones larger than 20mm, PCNL is
the recommended treatment, followed by RIRS or ESWL.2 However,
PCNL was unsuitable in our case, as there are significant risks of
fistula formation due to the thinned parenchyma. RIRS was performed
twice which cleared the pelvic calculus, but not the lower pole stones.

The grossly dilated calyces created an infundibulopelvic angle
of less than 45-degrees. Small infundibulopelvic angles has been
described to predispose to calculus formation.’> This anatomical
abnormality would also render both the access with a ureteroscope
and passage of stones post ESWL near impossible. Furthermore, the
large number of stones would make it a significantly difficult surgery
and drastically lower clearance rates.

The significantly dilated lower calyces promote urinary stasis,
which predispose to further stone formation, and consequently
obstruction, infection or atrophy. This formed the main indication
for partial nephrectomy, as PCNL would not have corrected that
problem. The functional scans showed that the lower half was scarred
with minimal function, and excising it will not reduce overall renal
function. There is also evidence of better hypertension control after
partial nephrectomy of atrophic kidney in children.*

Nephrectomy has been used for benign conditions such as
chronic pyelonephritis, ureteropelvic junction obstruction and renal
tuberculosis.® Urolithiasis is an indication for nephrectomy when
there are recurrent stones, non-functioning kidney or recurrent
infections. Laparoscopic approach and partial nephrectomy were
performed more frequently than open and radical ones.® Large centres
have described using laparoscopic pyelolithotomy, ureterolithotomy
and nephrectomy for large long-standing renal and ureteral calculi.”
Magdum et al. described a case of using laparoscopic ureterolithotomy
for a 5cm proximal ureteric stone.® A study in India showed that
robotic surgeries for lower ureteric stones had significantly shorter
operative time, greater ease of surgery, with no conversion to open
procedures required.” Madi and Hemal reported 100% stone free
rate with robotic pyelolithotomy and nephrolithotomy, and 70%
for anatrophic nephrolithotomy.! Studies in the US and Turkey have
reported concurrent robotic pyelolithotomy and pyeloplasty, with all
patients stone-free 3months post-op.!%!! Garisto et al. described a case
of robotic pyelolithotomy and partial nephrectomy for a concurrent
renal pelvis stone and an upper pole renal cell carcinoma.'?

To our knowledge, this case study is the first reported robotic-
assisted partial nephrectomy and nephrolithotomy for multiples

intrarenal calculus and atrophic lower pole. Robotic-assisted
surgery offers the advantages of improved access and ergonomics,
enhanced endo-wrist dexterity, precise hand—eye coordination and
physiological tremor filtering. It is also beneficial for patients, with
reduced morbidity, expedited recovery and decreased hospital stay.'?

Conclusion

Stone surgery has well established treatment algorithms. However,
the chosen treatment needs to be individualised based on the case
particularities such as the stone burden, ease of renal pelvis access,
etc, which have been highlighted in our case. Robotic surgery has
its place in the treatment of urolithiasis as it can both treat difficult
stones and correct anatomic abnormalities. In our case, robotic-
assisted partial nephrectomy and nephrolithotomy for multiple lower
pole renal calculi and atrophic kidney provided great outcomes and
recovery.
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