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Fig. 1. A 80 year-old man with pancreatic head cancer.

A, B. Initial enhanced CT (A) and fat suppressed T1 weighted
MR (B) images. There is an about 3.5 cm sized mass in the pan-
creatic head portion with invasion of adjacent vessel (arrows).

C. During HIFU treatment, the target area of the tumor was
changed to echogenic focus on ultrasonography (white circle).
Total anesthesia time was 175 minutes, total procedure time
was 110 minutes and treatment time was 1599 sec.

D. Fat suppressed enhanced T1 weighted MR image after 2
| weeks from HIFU treatment. Hypointense change of the mass
is noted, suggesting necrosis of treated pancreatic cancer (ar-
TOWS).

E. After 7 months from HIFU treatment, enhanced CT scan
shows decreased size of the ablated tumor (arrows).
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Table 1. Extent of Coagulative Necrosis according to Gray-scale
Change on Ultrasonography 4-29 9, 6 ,
Volume of necrotic portion 4 10
Total
scorel score2 score3
Gray score0 1 0 1 2
Scale scorel 0 2 0 2
score2 0 1 2 3 2 MRI
score3 0 0 12 12 2
Total 1 3 15 19 '
10

Table 2. Survival of Patients during Follow-up Examination

Case FOHO\.N'UP . . P,
No 8¢ Sex  period Survival Remark Follow-up imaging finding
(weeks)
1 71 F 23 Dead  Progression of peritoneal metastasis Increase of tumor size (from 2.5 cm to 4 cm)
2 51 F 46 During Chemotherapy No change of tumor size (4 cm)
3 80 M 42 During chemotherapy Decrease of tumor size (from 3.6 cm to 2.2 cm)
4 55 M 27 Dead  Progression of liver metastasis No change of tumor size (3 cm)
5 57 M 31 Dead Progression of peritoneal metastasis No change of tumor size (3 cm)
6 52 M 21 Dead Progression of liver and peritoneal
metastasis Increase of tumor size (from 7 cm to 9 cm)
7 72 M 22 During chemotherapy No change of tumor size (4 cm)
8 71 M 11 During chemotherapy Increase of primary tumor size (from 4 cm to 4.4 cm)
9 67 F 6 Dead Heart failure No follow-up MRI
100 74 M 3 Dead  Sepsis No follow-up MRI
11 62 F 10 Supportive care, progression of
primary tumor Increase of primary tumor size (3 cm)
12 61 F 9 During chemotherapy, development of

liver metastasis during follow up

Decrease of tumor size (from 5.5 cm to 1.6 cm)
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Fig. 2. A 51 year-old-woman with pancreatic body cancer

A. Before HIFU treatment, fat suppressed enhanced T1 weighted MR image shows an about 3 cm sized low signal intensity mass
in the pancreatic body portion with invasion of adjacent vessel (arrows).

B. There is hyperechoic change of target tumor on ultrasonography during the HIFU treatment (white circle). Total anesthesia time
was 275 minutes, total procedure time was 170 minutes and treatment time was 3067 sec.

C. 2 weeks after HIFU treatment, fat suppressed enhanced T1 weighted MR image shows clear coagulative necrosis in the target
area (arrows).

D. 3 months after HIFU treatment, fat suppressed enhanced T1 weighted MR image shows decreased size of the treated mass in
the pancreatic body from 3 cm to 1.5 cm (arrows).
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Purpose: We wanted to evaluate the levels of effect and safety of high-intensity focused ultrasound ablation
(HIFU) for treating patients with advanced pancreatic cancer.

Materials and Methods: Nineteen sessions of HIFU, with the patients under general anesthesia, were per-
formed in 18 patients with advanced pancreatic cancer. The change of the gray-scale of the target lesion was
analyzed during HIFU, and MRI was performed before and after HIFU. We assessed the extent of coagulative
necrosis, the change of pain and the complications after HIFU. The change of tumor size and the survival of
patients were also evaluated.

Results: The average size of tumor was 4 cm in diameter. Eighty nine percent of the target tumors showed in-
creased echogenicity. On MRI, necrosis of the entire target tumor occurred in 79% of the patients. After treat-
ment, effective pain relief was noted in 89% of the patients. There were no major complications. No size in-
crease of the treated tumor was noted during 24 weeks of follow-up for 10 patients. Six patients among 12 pa-
tients who were available for follow-up are still alive and they are receiving chemotherapy. Six patients ex-
pired due to other disease or progression of metastasis.

Conclusion: HIFU is a safe method without any major complications, and it is effective for inducing tumor
necrosis and achieving pain control for patients with advanced pancreatic cancer.
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