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Introduction.  
The practical use of EUS to guide the therapy in the pancreatic cancer is progressively growing, 
from the applications of the anti-tumoral treatments in animals and in humans to the promising 
interstitial ablative therapy. Among them few new techniques have been recently developed such 
as photodynamic therapy, cryoablation and radiofrequency. In this pylot study we determined the 
feasibility, efficacy and safety of Laser Ablation (LA) by Neodymium: yttrium aluminum garnet 
lasers (Nd: YAG laser) on normal porcine pancreatic tissue with EUS guidance (EUS-LA). 
 
Materials and Methods.  
Eight healthy farm swine, weighted 40-50 Kg, were treated with Nd:YAG EUS-LA under general 
anaesthesia. Laboratory tests were carried out for each pig at baseline and before the euthanasia 
at 24 hours. All the procedures were done under general anaesthesia. An Hitachi EUB 8500 
ultrasonographic system (Hitachi, Hamburg, Germany) and a linear-array Pentax FG-36UX 
echoendoscope (Pentax Precision Instruments, Hamburg, Germany) were used for the procedure. 
All the applications were directed towards the body of the pancreas, using a transgastric 
approach. The puncture (EUS-FNA) was carried out with a 19 G Fine Needle (Wilson-Cook Medical 
Inc., Winston- Salem, N.C.) under EUS-guidance. Once the 19 G needle was pushed into the target 
and for few millimeters withdrawn, the needle stylet was removed to provide a direct contact with 

the tissue for additional devices such us a 300 m diameter quartz optical fiber tip (Echolaser X4, 
Elesta S.r.l., Florence, Italy). A Nd:YAG laser with a wave–length of 1.064-nm (Echolaser X4, Elesta 
s.r.l., Florence) was used by setting the two output powers equal to 2 and 3 W and a total 
delivered energy of 500 and 1000 J in continuous mode.  
After the endoscopic treatment the animals were observed for 24 hours for clinical signs of 
pancreatitis (loss of appetite, altered consciousness and irritability). At 24 hours the animals were 
sedated and then euthanized by intravenous injection of dexa-tomanol. 
Animals were examinated at post-mortem for intra-abdominal hemorrhage (retroperitoneal, 
around the gallbladder and portal vein, intra-abdominal) and peritonitis.  The EUS-LA target organ 
was excised and placed immediately in formalin. A single pathologist evaluated all LA-sites.  
 



Results. 
Feasibility. The laser probe was easy to pass through the needle. No resistance reducing the 
mobility of EUS probe or hampering puncture was noticed. Under real-time EUS guidance the 
Nd:YAG fiber was visualized as hyperechoic line coming out from the tip of the needle. During 
energy application a hyperechoic elliptic area appeared around the distal tip of the probe, 
surrounded by hypoechoic border (most likely corresponding to edema).  
Histology. The areas of treatment were easily visualized as 10 to 12 mm tan to brawn lesions 
surrounded by normal pink pancreatic tissue. Slides were cut at the same level, starting from the 
core lesion visible at gross pathology, than by consecutive levels, till the end of lesion 

approximately 500 m intervals. Specimens stained demonstrated a sharp demarcation between 
the ablated area and untreated pancreas. Histopathologic examination confirmed the presence of 
coagulated necrotic cells with markedly distorted cellular architecture in the central area with a 
peripheral rim of inflammatory cells. Ablation area expressed in squared millimiters was 
determined by EUS at the end of the procedure.  
The Ablation area ranged from 49 ± 27 mm2 to 67 ± 46 mm2 respectively for the 2 W  Power at 
different Energies. The Ablation area ranged from 59 ± 15 mm2 to 80 mm2 respectively for the 3 W  
Power at different Energies (Tab. I).There were no statistically significant differences between the 
4 treatment groups. We demonstrate that there was a positive correlation between lesion size 
measured by EUS at the end of the procedure with the Energy of application. This has an 
important role in the clinical application.  
All the pigs survived at 24 hours after treatment. None of the pigs showed clinical evidence of 
distress and fever. None of the pigs showed clinical evidence of agitation, poor feeding, or failure 
to thrive that suggested pancreatitis. Serum amylase levels were increased from 1.2 to 3.6 time 
after 24 h in 7/8 pigs while serum lipase levels increased from a baseline from 1 to 9 times in all 
pigs  but these were clinically insignificant.  
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3 2 250 500 49±27 314±131 11±1 

3 3 167 500 59±15 428±124 10±6 

3 2 500 1000 67±46 460±70 20±5 

1 3 333 1000 80 483 20 

 
Conclusions. The EUS-LA with Nd:YAG in this preliminary study appears to be feasible and well 
tolerated. More studies are needed to established a correlation between Power/Energy, Ablation 
Area and EUS Area. Moreover we need to test the animal’s survival at longer time intervals, and to 
describe the scar process of the Ablation area. Potential clinical applications are intriguing but 
more data must be collected.  
 


