
Percutaneous MR-guided cryotherapy of the canine kidney 

J. Tacke, G. Adam, H. Borchers*, E. Manegold**, J. Vieten, S. GroBkortenhaus, Ft. W. Gunther 
Dpt. of Diagnostic Radiology, *Urology and **Pathology, University of Technology, Aachen, Germany 

Introduction 
Cryotherapy of the kidney is feasible and effective (1). 
Especially in cases of unilateral kidneys, cryotherapy is 
proven to be an optimal tool for tissue-sparing tumor 
ablation. Presumably due to the risk of renal hemorrhage, 
this kind of ablation has been used during open surgery (2) 
or via laparoscopy (3) and ultrasound was used for 

,monitoring. Interventional MRI is known to be an optimal 
instrument for imaging cryotherapy (4). Thus, the purpose 
of this study was to develop and evaluate the feasibility of 
M&guided percutaneous cryotherapy of the kidney and to 
correlate the results with MR follow-up and histology. 

Methods 
All interventions were performed using a dedicated 1.5 
Tesla hybrid system (ACS NT, Philips, The Netherlands) 
and a flexible phased-array surface coil. In 6 adult dogs 
(mean body weight 48 kg), a 3 mm argon-based cryoprobe 
(Galil Medical Ltd., Israel) was placed percutaneously into 
the lower pole of the right kidney under MR-control. Two 
“freeze-thaw“ cycles with a duration of 7 minutes each were 
performed under MR-control using a ultrafast high 
resolution T2-weighted LoLo TSE (TRTTE=800/77, scan 
duration 600 ms) sequence. MR follow-up was performed 
1, 2, 3, 4, 8 and 12 weeks after the intervention using a T2- 
TSE, prelpost contrast enhanced Tl -FFE (0.1 mmol/kg bw 
gadopentetate dimeglumine) in coronal orientation. After 4, 
8 and 12 weeks 2 animals were sacrificed, respectively. The 
kidneys resected and HE-stained for histological 
examination. 

Fig 1 T2-weighted LoLo sequenceCoronal view of the inactive 
(left) and active probe (middle, right) within the lower pole of the 
kidney. The mean diameter at the probe tip was 27,5 mm 

Results 
All interventions were performed successfully without 
bleeding complications. The ice (mean diameter 27,5 rt4.1 
cm, Fig 1) was sharply delineated and imaged with high 
contrast to the unfrozen renal parenchyma. Neither 
hematuria nor urinary leaks occured and the animals 
recovered immediately after the interventions. Partial 
freezing of the perirenal tissue did not cause fat necrosis. 
The previously frozen parenchyma appeared edematous 
on TP-TSE and avascular on post-contrast Tl -FFE (Fig.2, 
left). On follow-up examinations, the cryolesions decreased 
in size from 100% down to 56,9% (Fig.2, middle and right) 
12 weeks after the interventions. Segmental infarction due 
to thrombosis of a segmental artery occured in nearly all 
cases and resulted in a further increase of necrotic area, 

Fig 2 Tl-weighted post-contrast FFE. Coronal view of the kidney 
immediately (left), 2 weeks (middle) and 8 weeks (right) after 
cryotherapy. 

Macroscopically (Fig 3, left), the lower pole was retracted 
and shrunken. The perirenal tissue and surrounding organs 
like bowel were not affected. Histologically (Fig 3, right), 
the cryolesions consisted of coagulation necrosis with 
complete thrombosis of vasculature. The lesions were 
surrounded by macrophages, fibroblasts and 
hemosiderine, representing beginning scarring of the 
necrosis. 

Fig 3 Macroscopic specimen (left) and HE-stained microscopic 
specimen (right, detail) 8 weeks after cryotherapy. Sharply 
delineated, shrunken necrosis with segmental infarction. 

Conclusion 
MR-guided percutaneous cryotherapy of the kidney is 
possible and permits a good predictability of the damaged 
tissue volume. In this experimental study, percutaneous 
cryotherapy permitted precise and tissue-saving ablation. 
The bleedings risk seems to be low and clinical introduction 
seems to be possible. 
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