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A 69-year-old lady with 2 renal cell carcinomas, one sited at the upper pole of her solitary
right kidney, underwent percutaneous image-guided cryoablation and developed urinotho-
rax as a complication. This was diagnosed from pleural fluid analysis and radiology imag-
ing with computed tomography (CT). Management included image-guided chest drain and

retrograde ureteric stent insertion to divert the urine from entering the pleural cavity. CT

images demonstrated a fistula between the site of renal puncture and the pleural cavity,

Keywords: indicating that the cryoprobes traversed the diaphragm during the procedure. This case
Urinothorax highlights urinothorax as an unusual complication of cryoablation of renal cell carcinoma.
Cryoablation Prompt diagnosis by interventional radiologists is crucial to avert from this potentially life-
Renal cell carcinoma threatening complication.
Solitary kidney © 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
Complication This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)
Introduction underwent open left radical nephrectomy and splenectomy

Image-guided ablation with heat or cold-based energy, for ex-
ample, cryoablation is now an accepted treatment for small
(<3 cm) renal cell carcinoma (RCC) and is a conditional rec-
ommendation according to American Urological Association
guideline [1]. The technique has seen increased use in treat-
ing renal tumours, especially in patients with impaired renal
functions or a solitary kidney. Due to its minimal invasive-
ness, ability to preserve renal function and lower risk of re-
quiring the dialysis post-procedure, cryoablation has compa-
rable oncological durability as with partial nephrectomy [2].
Its primary advantage over other ablation techniques, such as
radiofrequency ablation and microwave ablation, is the abil-
ity to monitor the ablation zone (ie, ability to visualise the ice
ball) during the procedure [3].

Urinothorax is an extremely rare but important cause of
pleural effusion. The phenomenon was first described by Cor-
riere et al. in 1968 [4]. The condition is characterized accumu-
lation of urine in the pleural space and can be life threatening
in the absence of timely management. In a recent systematic
review of urinothorax, there were only 88 cases reported in
the published literature [5]. We present here an unusual case
of urinothorax post-percutaneous image-guided renal cryoab-
lation.

Case report

This case report has followed the ethical standards of the in-
stitutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or com-
parable ethical standards.

Clinical details

A 69-year-old lady was referred for consideration of image-
guided renal ablation for 2 new renal tumours within her soli-
tary right kidney, one sited at the upper pole measuring 2.7
cm (Figs. 1a and b) and one located in the lower pole measur-
ing 2.1 cm. The patient had previous left RCC for which she

21 years ago. She had a history of ulcerative colitis, primary
sclerosing cholangitis, hiatus hernia and chronic airway dis-
ease with occasional infective exacerbations. The renal mul-
tidisciplinary team had recommended percutaneous image-
guided cryoablation as the management of choice to preserve
her renal function in the context of the solitary kidney status
and her chronic renal impairment status with an estimated
Glomerular Filtration Rate (eGFR) of 52 mL/min/1.73 m>.

Technical details of image-guided cryoablation

The patient underwent percutaneous image-guided renal
cryoablation under general anaesthesia. Under computed to-
mography (CT) guidance, 3 IceRod and 2 IceSphere cryoprobes
were inserted into the right upper pole RCC (Figs. 2a and b),
and 4 IceSphere cryoprobes were inserted into the right lower
pole RCC. Two complete freezing and thawing cycles were per-
formed with a total treatment time of 32 minutes. The patient
experienced no immediate complications and was monitored
for as per standard care in the perioperative recovery ward. Af-
ter recovering from general anaesthesia, she was transferred
to the regular ward.

Post-image-guided cryoablation

Day 2 post-cryoablation, the patient developed shortness of
breath with raised temperature. Clinically, she was treated for
acute chest infection with oral Augmentin. She unfortunately
later developed respiratory failure and further deterioration of
her renal function, thus was subsequently transferred to in-
tensive care unit for close monitoring. The initial CT showed
a small right perinephric haematoma, a small right-sided re-
active pleural effusion and post-ablation changes (Fig. 3). On
intensive care unit, continuous veno-venous haemodialysis
was initiated for acute kidney injury and a chest drain was
placed to drain the pleural effusion. Over the next 2 weeks,
there were re-accumulations of pleural effusion when the
chest drain was removed. On the second occasion of chest
drain removal as the patient improved clinically, she be-
came anuric over the course of a few days and increasingly
unresponsive with respiratory failure requiring non-invasive
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Fig. 1 - (a) Axial and (b) sagittal contrast-enhanced CT showed the right upper pole RCC (horizontal arrow) and its relation to

the diaphragm (vertical arrow).

Fig. 2 - (a) Axial contrast-enhanced CT showed an avidly enhancing right upper pole RCC (vertical arrow) and (b) ice ball
formation with water density Hounsfield Unit (HU) during image-guided Cryoablation (CRYO) treatment following
cryoprobes insertion, where the cryoprobes have been shown to pass through the diaphragm and costophrenic space.

ventilation. There was no improvement in urine output
despite the use of diuretics.

Diagnosing urinothorax

Following multidisciplinary discussion with consultant in-
tensivists, consultant urologists and interventional radiolo-
gists, the suspicion of urine leaking into the pleural space
was raised. The third bedside Ultrasound (USS) confirmed a
right-sided pleural effusion for which a chest drain was in-
serted. The drain fluid showed elevated levels of urea (129
mmol/L), creatinine (1423 pmol/L) and no glucose. The cul-
ture of this fluid also grew Enterococcus faecium for which she
was started on intravenous Teicoplanin. The consensus diag-
nosis of urinothorax was reached and believed to be due a
fistula between the retroperitoneal space and pleural space,
secondary to the initial cryoablation procedure. A right-sided
retrograde ureteric stent was inserted under general anaes-
thesia to divert urine distally and allow the presumed fis-
tula to heal. Four days after treating urinothorax, the pa-
tient recommenced passing urine, with good drainage of the

remaining fluid inside the chest. Subsequent CT had con-
firmed the urinary leakage from the right upper pole calyx
into the pleural cavity (Figs. 4a and b) which eventually healed
1 month after the retrograde ureteric stent insertion (Fig. 5).
Unfortunately, her recovery was eventful and the patient de-
veloped empyema that required prolonged antibiotics treat-
ment, which was later complicated by an atypical infection
with Klebsiella oxytoca and Enterobacter cloacae. At week 5 af-
ter cryoablation, she underwent a right-sided video-assisted
thoracic surgery washout and partial decortication to manage
any further risks of infection. She was discharged home suc-
cessfully a few days post-video-assisted thoracic surgery.

During her first follow-up outpatient visit at 2 months post-
cryoablation, she developed an episode of recurrent pleural
effusion which was drained without further event. The retro-
grade ureteric stent was removed uneventfully at 2.5 months
post-cryoablation with no further evidence of urine leakage.
To date, she remains cancer free at 2 years post-renal cryoab-
lation with preservation of the renal function stabilising at
eGFR of 37 mL/min/1.73 m? and no need for permanent renal
dialysis.
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Fig. 3 - Coronal non-contrast-enhanced CT chest and
abdomen showed a small pleural effusion (horizontal
arrow) and post-renal ablation changes, for example,
perirenal haematoma (vertical arrow).

Discussion

Urinothorax can be attributed to traumatic and obstructive
origin [6]. Obstructive causes are usually associated with a bi-
lateral or a common distal obstruction in the urinary tract sys-
tem (eg, prostate disease bladder cancer and urethral valves).
Traumatic causes can be secondary to accidents or iatrogenic,
which includes surgical injury, blunt trauma, percutaneous
nephrostomy and renal calculi lithotripsy. Urine can reach the
pleural space via multiple routes, for example, urine passage
through the retroperitoneal space and its lymphatic system
then reaching the pleural space due to lymphatic drainage
from an increased pressure from an urinoma. Intra-abdominal

Fig. 5 - Axial contrast-enhanced CT during excretory phase
showed that the reno-pleural fistula had healed (horizontal
arrow), 1 month after retrograde ureteric stent insertion.

fluid can also drain into the pleural space through an anatom-
ical defect in the diaphragm, which is a common cause for
hydrothorax in cirrhotic and ascitic patients [5,7]. Currently,
there is no reported case of urinothorax post-image-guided
renal cryoablation, but there have been 2 isolated case reports
of reno-pleural fistula after percutaneous image-guided ab-
lation with heat-based energy (microwave ablation and ra-
diofrequency ablation each) of renal tumour for 2 patients
with Von Hippel-Lindau syndrome [8,9].

The most common presentation of urinothorax includes
dyspnoea, chest pain, abdominal pain, decreased urine out-
put, fever and sometimes ascites [5]. Once there is sufficient
clinical suspicion of urinothorax, it can be diagnosed from
the analysis of pleural effusion fluid based on 3 criteria: (1)
the fluid is transudate, (2) pH is less than 7.3 and (3) pleu-
ral fluid/creatinine ratio is greater than 1 [10]. However, it has
been reported that leaked urine progressively bears more re-
semblance to serum as the condition persists and thus the
pleural fluid/creatinine ratio may not be always elevated [7].
Surprisingly, urinothorax can present with exudate fluid as
well [5]. Therefore, early thoracentesis and analysis is cru-
cial in accurate diagnosis. Other biochemical features of this

Fig. 4 - (a) Axial contrast-enhanced CT during delay excretory phase showed contrast-enhanced urine leaking from the
right upper pole calyx (horizontal arrow) into the (b) pleural cavity (vertical arrow).
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fluid may include low glucose, low protein and high Lactate
Dehydrogenase (LDH) level, though these findings are incon-
sistent across reported cases [5,6]. To aid diagnosis, contrast-
enhanced CT or renal nuclear medicine scan such as **™Tc-
Mercaptoacetyltriglycine (MAG-3) or ®™Tc-DTPA (diethylen-
etriaminepentacetate) can help to demonstrate migration of
urine into the pleural space [7,8].

Urinothorax is managed with chest drainage, clearance
of obstructive uropathy and diversional procedure such as
nephrostomy, ureteral catheter or bladder catheter to prevent
further urine leakage into the pleural space [11]. Decortication,
like the management in this case, may also be necessary to
manage the complication from the long-standing pleural ef-
fusion [5].

The aim to avoid renal dialysis was achieved in this case;
however, there is >25% deterioration of the patient’s re-
nal function post-cryoablation. The outcome corresponds to
Weisbrod et al., where 50% of their patient population (n = 25)
with solitary kidney had statistically significant decrease in
eGFR post-renal cryoablation [2]. On reflection, the technical
lesson learnt when treating the upper pole RCC with image-
guided ablation, care should be taken to ensure the pleural
had not been breached by the treatment probe. However, often
the extreme caudal extent of the pleura can be hard to identify
on CT and so inadvertent plural breach can still happen often
without complication with the image-guided ablation of up-
per pole renal tumours. Therefore, it is crucial to have a low
index of suspicion to consider the diagnosis of urinothorax
caused by a pleural fistula in the context of renal failure and
a persisting ipsilateral pleural effusion.

Conclusion

Urinothorax caused by pleural fistula should be considered in
the presence of renal failure and a persisting ipsilateral pleural
effusion after percutaneous image-guided renal ablation of an

upper pole renal tumour. Prompt management of the cause of
urinothorax offers the best outcome to minimize empyema
formation and long-term renal damage.
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