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This case highlights a hybrid treatment model used successfully in a patient with com-
plicated recurrent renal cell carcinoma (RCC), following partial nephrectomy, in the 
context of a single kidney. Scar tissue from previous surgery tethered the ureter to the 
margin of the lesion and combined with obesity, rendered simple percutaneous inter-
vention challenging. The patient was ultimately successfully treated using a hybrid 
approach of open surgical access, ureterolysis, and intraoperative ultrasound-guided 
radiofrequency ablation. This approach optimized the volume of conserved normal 
renal parenchyma and eliminated the need for postoperative dialysis treatment, with 
no recurrence at 13 months follow-up.
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Introduction
Image-guided ablation (microwave ablation [MWA] or 
radiofrequency ablation [RFA]) plays an important role in the 
management of renal tumors.1,2 It is a safe, minimally inva-
sive technique that effectively preserves nephron function 
and carries low rates of recurrence.3-5 Ablation is particularly 
advantageous for patients in whom more traditional surgical 
management with full or partial nephrectomy confers risks, 
such as in those with a solitary kidney, limited existing renal 
function, or complex medical comorbidities.4,5

Here, we present a patient with a recurrence of renal 
cell carcinoma (RCC), following a history of prior partial 
nephrectomy in her solitary kidney. A decision was made 
to perform RFA for this patient; however, the presence of 
scar tissue and altered anatomy due to previous operative 
management rendered intervention technically challeng-
ing. A hybrid approach involving open dissection to facilitate 
image-guided intervention was utilized.

Case Report
A 69-year-old female initially presented with bacteremia and 
a CT scan showed an incidental solid RCC at the lower pole of 
her left kidney, measuring 35 × 35 × 33 mm (►Fig. 1). Biopsy 
graded the lesion as Fuhrman nuclear grade 2 and CT staged 
the lesion pT1a N0 M0. This was in the setting of a solitary 
kidney due to prior total right nephrectomy performed, fol-
lowing traumatic motor vehicle injury 40 years prior, with 
baseline creatinine 70 to 90 micromol/L. The patient’s com-
plex medical history included obesity (body mass index 
[BMI] of 36), hypertension, a 45 pack-year smoking history, 
and a right leg at-knee amputation.

An open partial nephrectomy was subsequently per-
formed to resect the tumor, with no residual mass seen on 
initial 6-week postoperative imaging (►Fig.  2). However, 
surveillance CT 6 months later demonstrated a 23 × 
26 × 22 mm ovoid recurrence at the margin of the surgical site, 
and at the medial aspect of the collecting system (►Fig. 3a). The 
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ureter was tethered to the lesion at the pelviureteric junction  
(►Fig. 3b), likely due to surgical scar tissue.

The patient and imaging were discussed at a multidisci-
plinary meeting and a combined approach with open explo-
ration, ureterolysis, and intraoperative ultrasound-guided 
ablation of the lesion was agreed upon.

Under general anesthesia, a rigid cystoscopy and retro-
grade pyelogram confirmed a tethered upper ureter, into 
which a 6-French ureteric stent was passed under image 
intensifier guidance over a guidewire. The patient was 
moved from lithotomy to left lateral position, and an inci-
sion was made over the left flank above the 12th rib, near 
the previous partial nephrectomy incision. Dissection and 
initial mobilization were difficult as anticipated, due to 
scarring from the previous open partial nephrectomy. Once 
renal exposure was achieved, the tethered area of the kid-
ney and ureter was carefully dissected without injury to 
the ureter, with excellent exposure of the recurrent lower 
pole tumor. Needle core biopsy was obtained for histology 
before proceeding with tumor ablation. Histology later con-
firmed RCC recurrence. A curved 9 MHz ultrasound probe 
(GE Healthcare) was placed onto the exposed renal cap-
sule; thereafter, a single-lead RFA probe (Cool-tip 3.5 cm, 
Covidien) was placed into the lesion under ultrasound guid-
ance (►Fig. 4) and a 12-minute ablation cycle performed. As 
the kidney was mobilized from the perinephric fat, it was 
able to be manipulated to ensure placement of the single 
needle parallel to the long axis of the ovoid-shaped recur-
rence. Gelfoam was placed prior to closure to separate the 

ablated renal tumor from the stented ureter and provide 
additional thermal buffer.

The procedure was well-tolerated by the patient with 
nil operative complications. She was able to pass urine ade-
quately following the procedure with no hematuria and was 
discharged home 3 days later with stable renal function. The 
ureteric stent was removed after 4 weeks, and CT performed 
at 6 months (►Fig.  5a) and 13 months (►Fig.  5b) demon-
strated conserved volume of normal renal parenchyma, 
shrinking tumor scar, and no tumor enhancement. Renal 
function has remained stable at baseline, and there has been 
no requirement for postoperative dialysis.

Discussion
Traditionally, the mainstay treatment approach to RCC 
management has been total nephrectomy of the affected 
kidney.1,3 However, the more widespread use of high-resolu-
tion diagnostic imaging has led to the more frequent diag-
nosis of smaller lesions in asymptomatic patients, and also 
led to the development of nephron-sparing techniques. The 
current available treatment options for small RCC include 
active surveillance, percutaneous ablation, radiation therapy, 
and surgical resection.3 RFA, MWA and cryotherapy ablation 
are increasingly useful adjuncts in the management of those 
who are poor surgical candidates due to advanced age or 
comorbidities, or who have limited existing functional renal 
reserve on account of single kidney or prior partial resection. 
The minimally invasive approach allows for less periopera-
tive risk, shorter hospital stays, better preservation of renal 

Fig. 1  Arterial phase CT with coronal reformats showed a 35 × 35 × 
33 mm solid mass at the lower pole of the solitary left kidney (arrow). 
Biopsy confirmed the imaging diagnosis of renal cell carcinoma.

Fig. 2  Arterial phase CT with coronal reformats after partial nephrec-
tomy showed a clear margin.

Fig. 3  (a) Arterial phase CT with coronal reformats at 6-month sur-
veillance a demonstrated 23 × 26 × 22 mm focus of tumor recurrence 
at the medial margin of the kidney (arrow). (b) Delayed phase CT 
with coronal reformats shows the ureter deviated laterally (arrow), 
directly in contact with the partial nephrectomy site. Contrast wash-
out also noted within the adjacent tumor.

Fig. 4  Intraoperative ultrasound directly onto the renal capsule shows 
the ablation probe placed (arrow) within the mass (arrowhead).
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function, and low-incidence of major complications.4 While 
there are no randomized controlled trials comparing abla-
tion with surgery for RCC, multiple studies have reported 
excellent disease control following RFA.5-8 A 2018 review of 
11 consecutive patients with local RCC recurrence treated 
with thermal ablation demonstrated significant efficacy 
with regard to technical success, local response, and low-
rate of disease progression.9 Studies have shown equivalency 
between RFA, MWA and cryotherapy with regard to thera-
peutic outcomes, preservation of renal function and adverse 
event rates. 9,10 The choice of method may depend on institu-
tional access, experience and preference.

Treatment options considered in this patient included a 
percutaneous approach combined with pyeloperfusion by 
saline infiltration, either through nephrostomy or a ureteral 
catheter. This was deemed logistically difficult, and it was 
judged that damage to the collecting system was still likely. 
It was ultimately decided to take the treatment path shown, 
where stenting and ureterolysis could then free the ureter 
from its close adherence to the lesion, allowing space for intra-
operative RFA to be safely performed. Cryoablation was not 
considered as the ablative method, due to limited access to 
cryotherapy in the authors’ country. Ultrasound was still used 
intraoperatively, as the lesion was at the medial margin of the 
kidney, which allowed the outer cortex to remain preserved.

The patient’s baseline creatinine was at the upper lim-
its of normal in the context of a prior total right nephrec-
tomy and partial left nephrectomy. Maintaining an approach 
which was nephron-sparing, causing appropriate tumor 
death, and also providing a small margin was a fine balance, 
which was successfully achieved due to the approach used. 
The other balance which needed to be considered was how 
to protect the ureter from thermal injury to allow adequate 
ablation to be performed. Ureteric injury or delayed thermal 
stricture would place the patient at risk of future port-renal 
obstruction and would almost certainly precipitate the need 
for lifelong dialysis. In our patient, in addition to the ureteric 
tethering to the mass, a simple percutaneous approach was 
also deemed challenging due to body habitus with central 
abdominal girth, limiting placement of the long ablation 
probe within the small CT gantry. The recurrent lesion was 
also not visible on percutaneous ultrasound. Conversely, 
a purely open resection of the tumor would be technically 
challenging due to existing adhesions from the previous 
operation, which could potentially result in an unacceptable 
level of nephron loss and similar risk of renal failure.

Conclusion
This case shows a successful approach to treating RCC recur-
rence in a single kidney, where the ureter was adherent to the 
mass from existing scar tissue. Using radiofrequency abla-
tion after open surgical dissection and ureterolysis allowed 
for adequate ablation to be performed; in this patient, it 
achieved a fine balance of tumor death and a small margin, 
avoided ureteric injury, and thus prevented the need for post-
operative dialysis.
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Fig. 5  (a) Arterial phase CT with coronal reformats 6 months after 
hybrid treatment showed no residual enhancement and mild shrink-
age of the tumor scar (arrow). (b) Portal venous phase CT with cor-
onal reformats 13 months after hybrid treatment showed significant 
shrinkage of the tumor scar (arrow).


