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PANCREATIC CANCER (2012)

INCIDENCE (Italy)

10. 688 

http://eco.iarc.fr/EUCAN/Cancer.aspx?Cancer=15#tabs-both



PANCREATIC CANCER (2015)

INCIDENCE (USA)

http://seer.cancer.gov/statfacts/html/pancreas.html



PANCREATIC CANCER 

 RADICAL PANCREATIC RESECTION is the 

GOLD STANDARD for PC patients with 

localized resectable disease;

 above 80% receives DIAGNOSIS of 

UNRESECTABLE DISEASE at their presentation;

 PALLIATIVE CARES becomes PARAMOUNT



PALLIATIVE CARE (WHO definition) 

It is an approach that IMPROVES the

QUALITY OF LIFE (QoL) of patients and their

families facing the problem associated

with life-threatening illness, through the

PREVENTION and RELIEF of SUFFERING by

means of early identification and

impeccable assessment and TREATMENT

of PAIN and other problems, physical,

psychosocial and spiritual

http://www.who.int/cancer/palliative/definition/en/
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HIFU
 in situ tumor destruction, without damaging 

overlying and adjacent structures [1]

beam’s energy levels are several orders of 

magnitude greater than those of a standard 

diagnostic ultrasound beam

[1]Orgera G., Monfardini L. et al. (2011) High-Intensity focused ultrasound (HIFU) in patients with solid malignancies: evaluation 

of feasibility, local tumor response and clinical results. Radiol Med 116: 734 – 748

[2] Kennedy (2005). High-intensity focused ultrasound in the treatment of solid tumours. Nat Rev Cancer 5 : 321 – 327
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Skin
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(e.g. liver)

‘Lesion’ of coagulation 

necrosis at focus



Mechanism of action

Focused tissue damage through:

Thermal Effect 

Inertial Cavitation



Thermal Effect : 

Conversion of the mechanical energy 

into heat 

Only at the focus of the beam the  

temperature rises above 80 °C [1]

coagulative necrosis formation [2]

no viable tumor was found inside the 

lesion’s sharp boundary [3]

[1]ter Haar, G., Clarke, R. L., Vaughan, M. G. & Hill, C. R. Trackless surgery using focused ultrasound: technique and case 
report. Minimally Invasive Therapy 1, 13–19 (1991).
[2]Kennedy (2005). High-intensity focused ultrasound in the treatment of solid tumours. Nat Rev Cancer 5 : 321 – 327
[5]Wu F. Wang ZB, Chen WZ et al. (2004) Extracorporeal high intensity focused ultrasound ablation in the treatment of 1038 
patients with solid carcinomas in China: an overview. Ultrason Sonochen 11: 149 – 154



Inertial Cavitation

the result of the alternating cycle of compression 

and rarefaction of the tissue’s molecular 

structure, during the intensity ultrasound 

stimulation [1]

microbubble formation  tissue vaporization 

necrosis [2]

[1] Kennedy (2005). High-intensity focused ultrasound in the 
treatment of solid tumours. Nat Rev Cancer 5 : 321 – 327
[2] Orgera G., Monfardini L. et al. (2011) High-Intensity 
focused ultrasound (HIFU) in patients with solid 
malignancies: evaluation of feasibility, local tumor response 
and clinical results. Radiol Med 116: 734 - 748



One single HIFU exposure

HIFU 3D therapeutic plan



One single HIFU exposure

Multiple-pulse

Scan track

HIFU 3D therapeutic plan



One single HIFU exposure

Multiple-pulse

Scan track

Slice

HIFU 3D therapeutic plan



One single HIFU exposure

Multiple-pulse

Scan track

Slice

Volume

HIFU 3D therapeutic plan
Every beam could be controlled in 
energy and position  high precision 

sigar-shaped lesion [2]



HIFU and PANCREATIC CANCER



Advanced Pancreatic Cancer’s symptoms

fatigue, loss of appetite, pain, reduction of 

physical, cognitive and emotional functions 
[1]

The most debilitating symptom is abdominal 

pain

symptoms-control is essential to guarantee 

a good QoL

[1] Labori KJ., Hjermstad MJ. Et al.(2006) Symptom profiles and palliative care in advanced pancreatic cancer – a prospective 
study. Support Care Cancer 14 : 1126 – 1133



Pancreatic Cancer’s Pain

chemotherapy and radiotherapy are not

very effective at relieving pain

parenteral-administration-morphine is the 

drug of choice, despite collateral effects, 

such as vomiting and constipation [1]

 The sole control tumor growth is enough to 

relieve pain [2]

[1] Gomez-Martin C., Hidalgo M et al. (2011) SEOM clinical guidelines for the treatment of pancreatic cancer. Clin Transl Oncol
13 : 528 - 535 
[2] Xie B., Ling J. et al. (2008) The Efficacy of High-Intensity Focused Ultrasound (HIFU) in Advanced Pancreatic Cancer. Clin
Oncol Cancer Res 5:183 - 186 
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Palliative treatement overview

High Intensity Focused Ultrasound (HIFU) is right

an imaging guided extracorporeal noninvasive procedure

Open

surgery

based on

anatomy

- Minimally invasive

surgery based on

Laparoscopic

technique

- Ablative techniques

Extracorporeal

noninvasive

procedure,

based on

imaging

anatomy

Great trauma Minimally invasive Non-invasive



HIFU treatment procedure

 Identify position, size and morphologic aspects of 

the tumor

 III or IV stage-pancreatic cancer patient with abdominal pain

 B-mode sonography, CT, MRI or PET/CT

 Factors risk must be managed before HIFU is 

performed

• pancreatitis 

• serious infections 

• cachexia

• jaundice etc…



HIFU treatment procedure

Pre-treatment:

 purging of the intestine

 no food intake in order to stop the digestive process [1]

 Removing intestinal gases induces bowel to collapse, thus 

reducing the distance between the deepest layer of the tumor and the 

skin, which can be only 5,5 cm. Low risk of bowel perforation [2]

[1] Xie B., Ling J. et al. (2008) The Efficacy of High-Intensity Focused Ultrasound (HIFU) in Advanced Pancreatic Cancer. Clin Oncol
Cancer Res 5:183 – 186
[2] Dimitrov D et al. Multimodality treatment by FOLFOX plus HIFU in a case of advanced pancreatic carcinoma – Case Report
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HIFU treatment procedure
 During the treatment, the 

patient is carefully placed in a 

prone position

 The skin surrounding the 

volume to ablate (pancreas) 

must be in contact to the 

degassed water

 The integrated transducer is in 

a degassed water reservoir

and can be moved with a 

millimetric precision following 

the X, Y and Z axes

 HIFU frequency, intensity and 

exposure duration









 Real-time monitoring of the treatment by means of US imaging [1]

 Target tumor’s Grey-Scale changes guides the duration of the 

therapy

 after having applied energy, a hyperechoic focus has been 

observed and interpreted as necrotic tissue [2]

[1] Wu F. Wang ZB, Chen WZ et al.
(2004) Extracorporeal high 
intensity focused ultrasound 
ablation in the treatment of 1038 
patients with solid carcinomas in 
China: an overview. Ultrason
Sonochen 11: 149 – 154
[2] Orgera G., Monfardini L. et al.
(2011) High-Intensity focused 
ultrasound (HIFU) in patients with 
solid malignancies: evaluation of 
feasibility, local tumor response 
and clinical results. Radiol Med
116: 734 - 748



Results
Case from the practice:

• Tumor in the body of the 

pancreas

• Liver metastases

• Tumor size :

before HIFU – 38mm

1year after HIFU – 23mm

Before HIFU 1year after HIFU

The patient is still alive after HIFU 

ablation and combination 

chemotherapy – 17 months after 

ablation and 39 months after 

diagnosis.



Case from the practice:

• Locally advanced case

• PET-CT before HIFU shows metabolic activity

• PET-CT after HIFU – no data for metabolic activity

Before HIFU After HIFU

Results



Average pain intensity (NRS standard):

 The day before treatment:   5.80 ± 2.14

 D3 : 2.73 ± 2.68                                          (P<0.001)

 D7 : 2.45 ± 2.43

As a consequence of lower pain, even QoL was improved 

according to EORT QLQ-C30 and QLQ-Pain
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 D3 : 2.73 ± 2.68                                          (P<0.001)

 D7 : 2.45 ± 2.43

As a consequence of lower pain, even QoL was improved 

according to EORT QLQ-C30 and QLQ-Pain

Results

 fatigue and loss of appetite improved [1]

[1] Labori KJ., Hjermstad MJ. Et al.(2006) Symptom profiles and palliative care in advanced pancreatic cancer – a 
prospective study. Support Care Cancer 14 : 1126 – 1133



Feasibility

short-term feasibility 

neither the number nor the potential risk of 

metastasis were showed to increase In the 

HIFU-treated group compared to the control 

one [1]

the antigens’ source for the generation of 

antitumor immunity [2]

long-term effects need to be further defined

[1] Kennedy (2005). High-intensity focused ultrasound in the treatment of solid tumours. Nat Rev Cancer 5 : 321 – 327
[2] den Brok, M. H. et al. (2004) In situ tumor ablation creates an antigen source for the generation of antitumor 
immunity. Cancer Res. 64, 4024–4029.



Collateral Effects

no significant collateral effects

first-degree skin burn or local oedema at 

the level of exposed skin surface [1]

low-grade fever up to 38°C for 5-7 days 

after HIFU ablation [2]

[1] Wu F. Wang ZB, Chen WZ et al. (2004) Extracorporeal high intensity focused ultrasound ablation in the treatment of 
1038 patients with solid carcinomas in China: an overview. Ultrason Sonochen 11: 149 – 154
[2] Tan X., Chen J. et al. Analgesic effect of high-intensity focused ultrasound in patiens with advanced pancreatic 
cancer. Chinese-German J Clin Oncol 8: 385 - 388



TAKE-HOME MESSAGES
 The only truly noninvasive treatment, compared to other minimally 

invasive techniques (Radiofrequencies Ablation, Cryoblation and 

Laser Ablation) [1]

 Low infective risk

 HIFU ablation can reach pancreas without local complications [2]

 Effectiveness in relieving pain and improving QoL

 HIFU ablation can be repeated, without any concerns about 

exceeding safe maximum exposures as during radiotherapy [1]

 Maybe in the future HIFU will be used not only to “palliate” cancers 

symptoms, but also as a “healing” treatment

[1] Kennedy (2005). High-intensity focused ultrasound in the treatment of solid tumours. Nat Rev Cancer 5 : 321 – 327
[2] Wu F. Wang ZB, Chen WZ et al. (2004) Extracorporeal high intensity focused ultrasound ablation in the treatment of 1038 
patients with solid carcinomas in China: an overview. Ultrason Sonochen 11: 149 – 154
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