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Percutaneous laser ablation therapy is a potential nonsurgical 
minimally invasive alternative to lumpectomy in the treatment of small, 
early stage breast cancers. Focal tumor destruction is accomplished 
following insertion of a laser fiber into the targeted cancer center. The 
intense light created by the laser fiber is converted to thermal energy, 
which heats the surrounding tissue. Immediate tissue destruction is 
caused by direct heat injury. Secondary tumor cell damage occurs by 
indirect heat injury, which produces progressive tissue damage in the 
form of tissue vaporization, microvascular damage, tissue necrosis, and 
immune cell activation. 

The increasingly important role of imaging in percutaneous laser 
ablation of breast cancers is four-fold. First, increased use of screening 
mammography and ultrasound allows for detection of smaller early 
stage breast cancers. In the United States, breast cancers with good 
prognoses (Grade 1, estrogen receptor and/or progesterone receptor 
positive) represent 38.2% of women at least 40 years of age [1]. The 
tumor biology of these small cancers may create radiographic changes 
which allow for early detection via screening. These cancers represent a 
group of patients which may be cured with less aggressive intervention.

Percutaneous ablation techniques rely on image guidance to 
accurately target tumors prior to initiation of procedures. Ultrasound 
guidance has been accurate in targeting breast cancers prior to laser 
ablation [2]. MRI guided targeting for radiofrequency ablation of breast 
cancers [3] and laser ablation of other solid organ cancers has been 
reported [4]. Dowlatshahi and colleagues reported use of stereotaxis 
in placement of an 805 nanometer nominal wavelength laser diode 
source in 56 patients with early stage breast cancer [5]. Stereotactic 
visualization was aided by placement of metallic markers around the 
tumor before initiation of treatment.

All of these techniques report difficulties with documentation 
of ablation procedure completeness when measured by changes in 
imaging. For example, once cryoablation treatment has commenced, 
ultrasound shows only the surface of the cryotherapy iceball while the 
area beneath the surface is not clearly visible. The hyperechogenicity 
of treated breast tissue and the ultrasonographic shadowing makes it 
difficult to differentiate between ablated tissue and residual tumor. This 
makes ultrasound more difficult as a real-time monitor of treatment 
progress. Dowlatshahi solved this problem with creation of a laser 

system source (Novilase (R) Laser Therapy, Novian Health, Chicago, 
Illinois) which monitored treatment progress by measurement 
of temperatures at the periphery of the desired ablation zone [5]. 
Temperature probes placed at the tumor periphery via image guidance 
monitored tissue temperature changes, making laser ablation 
independent of breast tissue density, vascularity, treatment time, energy 
delivered, or anesthetic injection. Immediate cell death occurred when 
cells were heated to 60ºC. 

Detection of residual tumor by post-ablation imaging must be 
equivalent to post-surgical pathology evaluation for laser ablation to be 
a suitable alternative to lumpectomy. Diagnostic imaging techniques 
which include ultrasound, computed tomography and magnetic 
resonance imaging have been investigated [6]. MRI has had the greatest 
success in accomplishing this goal. Post-cryoablation detection of 
residual tumor by MRI has been reported with a negative predictive 
value of 92% [7].

Percutaneous laser ablation, combined with state of the art imaging, 
has the potential to replace surgical excision as a new gold standard in 
the treatment of early stage breast cancer. Modifications in imaging 
and techniques will further define this therapy.
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