
RESULTS
Gross pathology revealed discrete areas of coagulative necrosis 
of the adipose tissue at the focal site without producing damage 
to the intervening tissues. The depth of each lesion was limited 
to the adipose tissue and did not extend into the dermis, 
rectus muscle or fascia. Peri-acute (hours) and acute (7 days) 
phase histology revealed a well demarcated zone of adipocyte 
disruption consisting of degenerating plasma membranes 
with pyknotic nuclei with minimal in�ammatory response 
consisting predominantly of macrophages.  Four and eighteen 
week chronic histology revealed scavenger macrophages with 
abundant foamy cytoplasm within treatment zones along with 
stromal tissue collapse. There was no evidence of dystrophic 
calci�cation, abscess, or �stulae.

INTRODUCTION
High intensity focused ultrasound (HIFU) was �rst used in bio-
logical applications in 1942. HIFU produces tissue damage via 
two main mechanisms. The �rst mechanism is temperature rise 
secondary to direct absorption of ultrasonic energy. The second 
is a class of mechanical processes such as cavitation, streaming, 
and shear forces generated from high pressure levels within the 
treated tissue, with their inherent thermal e�ects. There is no 
published medical literature that describes the histopathological 
e�ects of HIFU use in adipose tissue. 

OBJECTIVE
The primary purpose of this study was to evaluate the histopath-
ological changes from the use of HIFU in adipose tissue.

METHODS
Thirty-three patients received HIFU treatment to their lower 
abdominal adipose tissue followed by subsequent abdomino-
plasty performed at di�erent time points after HIFU therapy 
after informed consent was obtained. The treated adipose tissue 
was then examined for HIFU induced histopathological changes 
at speci�c time intervals after HIFU therapy. The human clinical 
study was performed between July 15, 2003 and April 2, 2005 at 
Hospital Santa Monica in Mexico City after Ethics Committee and 
Ministry of Health Approval was obtained.  
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CONCLUSIONS
This study provided a histopathological spectrum of results 
ranging from acute to chronic changes from the use of HIFU 
in adipose tissue. The main mechanism of action is thermal 
coagulation of the adipose tissue within the focal beam. 
The focused ultrasound beam provides a means to treat the 
speci�c adipose tissue site without damage to intervening 
or surrounding tissues.

The transducer focuses the ultrasound energy within 
the targeted subcutaneous adipose tissue, preventing 
damage to adjacent or intervening  tissue.

One-week gross pathology demonstrates precise  
control of the HIFU energy and linearity of the treat-
ment zone in the subcutaneous adipose tissue.

One-week histology shows degenerating  
adipocytes with an in�ux of macrophages.

One-month histology demonstrates collapse of  
degenerated adipocyte plasma membranes and  
macrophages engul�ng cellular debris.

One-month histology demonstrates a greater in�ux  
of lipid laden (foamy) macrophages that have  
engulfed degenerated adipocytes.

Four-and-a-half month gross pathology shows  
normal wound healing with minimal �brosis in the 
treatment zone and no damage to the skin.
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