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Focal therapy of prostate cancer is an evolving treatment strategy that destroys a pre-
defined region of the prostate gland that harbors clinically significant disease. Although 
long-term oncologic control has yet to be demonstrated, focal therapy is associated 
with a marked decrease in treatment-related morbidity. Focal laser ablation is an emerg-
ing modality that has several advantages, most notably real-time magnetic resonance 
imaging (MRI) compatibility. This review presents the principles of laser ablation, the 
role of multiparametric MRI for delineating the site of significant prostate cancer, a 
summary of published clinical studies, and our initial experience with 23 patients, crite-
ria for selecting candidates for focal prostate ablation, and speculation regarding future 
directions.
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© 2014 MedReviews® LLC

Prostate cancer is the most common solid organ 
malignancy and the second most common 
cause of cancer death among men living in 

the Western world.1 Widespread prostate-specific 
antigen (PSA) testing and decreased thresholds for 
prostate biopsy have led to both a reduction in the 
proportion of men diagnosed with advanced disease 
and disease-specific mortality. The consequence 
of widespread PSA screening has been a dramatic 
increase in both the detection of low-risk disease 

and the proportion of men diagnosed with prostate 
cancer undergoing radical prostatectomy (RP) or 
radiation therapy (RT).2 In many cases, the compli-
cations associated with treating low-risk disease by 
RP or RT outweigh the benefits.3,4 Although active 
surveillance (AS) is an appealing alternative for 
managing low-risk disease, it potentially decreases 
long-term survival rates.5 Due to the unreliability 
of disease risk stratification at the time of diagnosis, 
14% to 41% of men assigned to AS will cross over 
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to RP or RT due to upgrading or 
upstaging.6

There is increasing evidence 
that multiparametric magnetic 
resonance imaging (mpMRI) local-
izes the site(s) of clinically sig-
nificant prostate cancer prior to 
prostate biopsy.7 These suspicious 
MRI focal abnormalities can be 
biopsied directly in the MRI unit 
or under transrectal ultrasound 
(TRUS) guidance using software 

that co-registers and fuses the MRI 
and ultrasound (US) images.8 In 
many cases, MRI image-guided 
biopsy identifies a single clinically 
significant cancer. Although pros-
tate cancer is typically a multifocal 
disease, the index, or dominant, 
lesion is typically predictive of 
extraprostatic extension and dis-
ease progression.9-11 The majority 
of the secondary tumor sites are 
composed of small Gleason 6 dis-
ease, which represent no imme-
diate threat.12 It is theoretically 
possible to focally ablate only the 
index lesion, thereby achieving 
oncologic control while minimiz-
ing treatment-related morbidity by 
minimizing collateral damage to 
adjacent structures.

Focal ablation of prostate cancer 
is an evolving treatment strategy 
that destroys a predefined region (or 
target) of the prostate that harbors 
the clinically significant cancer. A 
number of energy sources have been 
investigated for focal ablation of the 
prostate, including cryotherapy,13 
high-intensity focused ultrasound 
(HIFU),14 photodynamic therapy,15 
and laser ablation.16 Although long-
term oncologic  control has yet to 
be demonstrated, all of these tar-
geted ablative options are asso-
ciated with marked decrease in 

Because the target lesion is almost always defined by the MRI, laser  
ablation is currently the most accurate way to deliver ablative  
energy to the intended target.

treatment-related complications. 
One of the advantages of laser 
technology is that the ablation can 
be performed with real-time MRI 
imaging. Because the target lesion 
are almost always defined by the 
MRI, laser ablation is currently the 
most accurate way to deliver abla-
tive energy to the intended target. 
Other advantages of laser ablation 
include its homogeneous tissue 
necrosis, relatively low cost, and 

wide availability.17 MRI-guided 
focal ablation allows treatment 
monitoring using MR thermom-
etry and real-time visualization of 
the targeted treatment zone.18,19 

This review presents the prin-
ciples of laser ablation, the role of 
mpMRI for delineating the site  
of significant prostate  cancer, a 
summary of published  clinical 
studies and the New York Uni-
versity Langone Medical Center 
(NYULMC)/Sperling Prostate 
Cancer Center experience on focal 
laser ablation of prostate cancer, 
criteria for selecting candidates for 
focal prostate ablation, and specu-
lation regarding future directions 
of focal laser ablation for the treat-
ment of localized prostate cancer.

Focal Laser Ablation of 
the Prostate
Principles of Laser Ablation
Laser ablation refers to the destruc-
tion of tissue using a focused 
beam of electromagnetic radia-
tion emitted from a laser. Other 
terms for laser ablation include 
photothermal therapy, laser inter-
stitial therapy, and laser interstitial 
photocoagulation.

The principle of focal laser abla-
tion therapy is to destroy a tissue 

target using laser radiation energy. 
The resulting rapid tempera-
ture elevation of the targeted tis-
sue induces protein denaturation, 
resulting in in vivo tissue destruc-
tion. Prostate tissue is well suited 
for focal laser ablation due to its 
optical absorption rate without 
excess vascularity, which allows for 
finely controlled ablation.20

Effective focal laser ablation for 
the treatment of prostate cancer 
requires (1) accurate delivery of 
the laser energy to the target tis-
sue, (2) sufficient thermal destruc-
tion to reliably destroy the target 
tissue, and (3) minimal thermal 
destruction to surrounding tis-
sues and neurovascular structures. 
Each step provides its own set of 
technical challenges, but ongoing 
advances in image acquisition and 
analysis, bioheat transfer modeling, 
and laser delivery technology make 
laser ablation of prostate cancer 
feasible today.

Accurate ablation of the target 
is accomplished through trans-
perineal or transrectal introduc-
tion of a laser fiber into the focal 
abnormality. Applying real-time, 
three-dimensional (3D) MRI 
reconstructions, Stafford and col-
leagues18 demonstrated that laser 
applicators were positioned within 
a mean  SD of 1.1  0.7 mm of 
the target site in seven canine pros-
tate models. Accurate laser fiber 
localization to soft tissue targets is 
feasible, and real-time MRI during 
the ablative procedure allows pre-
cise estimates of the extent of tissue 
necrosis.21

Destruction of tissue is medi-
ated by thermal conversion of 
focused electromagnetic energy, 
which raises tissue tempera-
ture causing coagulative necro-
sis. Because the heating effect on 
tissue depends both on the heat 
energy delivered and the depth of 
penetration, the extent of tissue 
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27-grid diagram. RP whole mount 
sections were digitized, and regions 
of cancer were highlighted. Focal 
abnormalities on mpMRI were con-
sidered true positives if their diam-
eters corresponded between 50% 
to 150% with a histologic cancer 
in an overlapping region. mpMRI 
detected 25%, 48%, and 71% of 

Gleason 6 diameter tumors ,  0.5, 
0.5-2, and . 2 cm, respectively; 
63%, 85%, and 97% of Gleason 7 
diameter tumors , 0.5, 0.5-2, and 
. 2 cm, respectively; and 80%, 93%, 
and 100% of Gleason . 7 diam-
eter tumors, respectively. mpMRI 
was unreliable at detecting small 
Gleason 6 tumors yet very reliable 
at detecting the majority of Gleason 
7 and virtually all Gleason . 7 
cancers.28

Numao and colleagues29 per-
formed mpMRI on 351 consecutive 
men undergoing prostate biopsy 
and suspected of having prostate 
cancer. Of men with a normal or low 
suspicious mpMRI result, only 20% 
had significant prostate cancers, 
whereas 46% and 74% of mpMRIs 
graded 4 or 5 exhibited significant 
prostate cancer, respectively. This 
study provides compelling evidence 
that mpMRI is a useful tool for 
 identifying those cases harboring 
clinically significant prostate can-
cer. There were limitations to the 
study, however, including ascertain-
ment bias because cancer was based 
on biopsy alone, the utilization of 
 various biopsy protocols, and the 
use of mpMRI guidance in only a 
small subset of biopsy procedure 
cases.29

Haffner and colleagues30 were 
the first to demonstrate the util-
ity of mpMRI for directing pros-
tate biopsies. A standard 12-core 

correlation (r2 5 .94) between 
actual tissue damage seen on 3D 
T1-weighted MRI and predicted 
tissue damage using MR thermom-
etry and an Arrhenius damage 
integral.18 Real-time MR thermom-
etry represents an important tool to 
optimize ablation of target lesions 
with minimal thermally induced 

damage to surrounding tissue and 
important physiologic structures.

The Role of MRI for Target 
Identification 
Focal ablation is based on the 
premise that clinically significant 
prostate cancer can be identified 
and localized prior to interven-
tion. Ultrasonography, computed 
tomography (CT) imaging, and 
T1/T2-weighted MRI lack ade-
quate sensitivity and specificity 
for detecting clinically significant 
prostate cancer. As mentioned 
above, mpMRI, which incorpo-
rates diffusion-weighted imag-
ing (DWI) and dynamic contrast 
enhancement, is emerging as a 
useful modality to reliably detect 
and even characterize clinically 
significant prostate cancer.25,26 A 
meta-analysis reported that the 
sensitivity and specificity of DWI 
for prostate cancer detection are 
0.69 and 0.89, respectively, com-
pared to the sensitivity and speci-
ficity of T2-weighted imaging alone 
(0.60 and 0.76, respectively).27

Several studies support the util-
ity of mpMRI for detecting the site 
of clinically significant prostate 
cancer.

Bratan and colleagues28 correlated 
preoperative mpMRI and surgical 
specimens for 175 men undergoing 
RP. Focal abnormalities observed 
on mpMRI were localized using a 

destruction is dependent on the 
wavelength of the laser radiation. 
The laser originally used for inter-
stitial laser ablation was the infra-
red emitting  1064 nm Nd:YAG 
laser. Although the Nd:YAG laser 
is commonly employed for focal 
laser  ablation, small 1064 nm diode 
lasers are gaining popularity due to 
their portability, power, and cost 
effectiveness.22

van Nimwegen and associates23 
described histologic changes to 
ex vivo canine prostate tissue sam-
ples as a function of irradiation 
time, intensity, and subsequent 
temperature change. Accordingly, 
supraphysiologic temperatures 
(above 42°C) will result in tissue 
destruction with longer heating 
times.23 Spatiotemporal tempera-
ture monitoring of the tissue dur-
ing laser application confirmed a 
linear increase in temperature with 
longer radiation time and radiation 
intensity, as well as exponentially 
decreasing changes in temperature 
with tissue depth. These relation-
ships among laser energy, tissue 
temperature, and tissue viability 
are critical in dosimetric planning 
for tissue ablation.

Minimal thermal destruction 
to surrounding tissues and neu-
rovascular structures is achieved 
through real-time monitoring dur-
ing the tissue ablation. This can be 
achieved by proton-resonance fre-
quency (PRF) shift MR thermom-
etry, which allows near real-time 
quantification of temperature using 
changes in the phase of gradient-
recalled echo (GRE) images to esti-
mate relative temperature changes 
(T).24 Peters and colleagues21 
demonstrated that PRF shift MR 
thermometry correlates with tem-
perature measurements of histo-
logically determined areas of tissue 
necrosis in in vivo canine pros-
tate models. Additionally, Stafford 
and colleagues found an excellent 

Focal ablation is based on the premise that clinically significant 
prostate cancer can be identified and localized prior to  
intervention.
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US-derived image. The laser fibers 
were directed into the predefined 
treatment zone using a modified 
brachytherapy template and in-
house treatment planning software. 
Photothermal therapy was deliv-
ered via the Indigo® Optima laser 
(Ethicon Endo-Surgery, Cincinnati, 
OH). Intra-prostatic temperatures 
were monitored during the proce-
dure with fluoroptic temperature 
to ensure that temperatures over 
55°C were achieved at the borders of 
the target. Additional temperature 
probes were positioned near critical 
structures to ensure temperatures 
at these sites did not exceed 42°C. 
Photothermal effect was monitored 
with CEUS.

Of the 12 men undergoing focal 
laser ablation, 2 patients com-
plained of perineal discomfort, 2 
developed mild hematuria, 2 had 
hematospermia, and 1 complained 
of fatigue. The median treatment 
volume based on post-treatment 
MRI was 2.2 cm3. Repeat 10-core 
TRUS-guided biopsies along with 
two additional cores directed into 
the targeted area were obtained at 
3 and 6 months following ablation. 
Based on multicore total prostate 
biopsy at 6 months, 67% of patients 
were free of tumor in the targeted 
area, and 50% were totally free of 
disease. Two patients had tumor 
on the contralateral untreated side. 
Of the four patients with residual 
disease in the targeted areas, two 
had minimal disease, and the 
other two had two cores . 50% 
Gleason 6 disease. Validated ques-
tionnaires revealed no decrease in 
mean urinary and sexual function 
scores.36

The same group of research-
ers demonstrated that focal laser 
ablation creates confluent ablation 
with no evidence of viable cells in 
treated regions by assessing whole-
mount histology of four patients 
who underwent focal laser ablation 
followed by RP. MRI-calculated 

Focal Laser Ablation of 
the Prostate: Clinical Trials
To date, all published investigations 
of focal laser ablation for prostate 
cancer are small nonrandomized 
studies with only short-term onco-
logical follow-up (Tables 1 and 2). 

In 1993, Amin and colleagues34 
reported the first case of focal laser 
ablation for prostate cancer. Two 
attempts at focal laser ablation were 
required to achieve local disease 
control following failed external 
beam RT. The ablated area on fol-
low-up CT was nonenhancing and 
avascular. Biopsies from the treated 
region confirmed the presence of 
only necrosis. There were no sig-
nificant treatment-related complica-
tions during the procedure.

Atri and colleagues35 demon-
strated the first application of 
contrast-enhanced ultrasound 
(CEUS)–guided focal laser ablation 
with thermal monitoring. The coag-
ulated lesion measured by intraop-
erative CEUS corresponded with 
the gadolinium (Gd)-enhanced 
MRI lesion at 7 days, suggesting 
that intraoperative CEUS provides 
a measure of the treatment effect.

Lindner and colleagues36 
reported the first phase I study 
(NCT00448695) assessing the fea-
sibility and safety of CEUS-guided 
focal laser ablation. Eligibility cri-
teria include no prior diagnosis of 
prostate cancer; low risk prostate 
cancer (T1c or T2a, PSA , 10 ng/mL;
Gleason score # 6; only 1 of 12 cores 
exhibiting , 30% cancer following 
TRUS-guided biopsy); and the loca-
tion of the positive tissue core cor-
responding with a focal abnormality 
on mpMRI. 

The focal ablation was performed 
under general anesthesia in the dor-
sal lithotomy position. A high-res-
olution 3D US was acquired using 
an automated system. The planned 
treatment volume defined by the 
mpMRI was transferred to the 3D 

TRUS random guided biopsy was 
performed in all 555 cases. Of the 
351 cases with a positive mpMRI 
result, additional tissue cores were 
directed into the focal abnormali-
ties using visual estimation, or 
cognitive co-registration. Visual 
estimation identified virtually all 
of the clinically significant cancers 
while failing to detect many of the 
clinically insignificant cancers

Software now exists for per-
forming coregistered MRI targeted 
biopsy. Sonn and colleagues31 have 
recently summarized the experi-
ence with mpMRI/US coregis-
tration biopsy. The MRI-guided 
prostate biopsy appears to improve 
sampling efficiency, increasing 
the detection of clinically signifi-
cant cancers with fewer cores and 
reducing the detection of insignif-
icant cancers.32 In a comparative 
study of computer versus visual 
estimation coregistration biopsy, 
Wysock and associates33 reported 
a trend showing increased detec-
tion of all cancers and Gleason 
. 6 cancers with the computer 
coregistration.

These studies collectively dem-
onstrate a high specificity of 
mpMRI for identifying significant 
prostate cancer. In addition, a nega-
tive mpMRI has exceedingly high 
negative predictive value for the 
absence of significant prostate can-
cer.25 On the basis of these obser-
vations, at NYULMC we obtain an 
mpMRI prior to performing even 
routine prostate biopsy. All focal 
abnormalities suspicious for pros-
tate cancer are target biopsied using 
the Eigen Artemis (Grass Valley, 
CA) computer coregistration sys-
tem. Today, we continue to per-
form a computer generated 12-core 
TRUS-guided biopsy, although we 
recognize it may be superfluous. 
Men with a single biopsy proven 
mpMRI-guided prostate cancer are 
deemed candidates for focal pros-
tate cancer ablation.
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investigation in phase II clinical 
trials at the University of Chicago 
(NCT01792024), University of  
Toronto (NCT01094665), and 
National Cancer Institute 
(NCT01377753). 

The NYULMC/Sperling 
Prostate Cancer Center
Between April 2013 and April 
2014, 21 men underwent focal laser 
ablation as part of a collaboration 
between the NYULMC Smilow 
Comprehensive Prostate Cancer 
Center and the Sperling Prostate 
Cancer Center. All candidates for 
this collaborative focal laser abla-
tion of the prostate study signed 
informed consent to participate in 
a longitudinal outcomes study. 

The selection criteria for focal 
laser ablation included a 10-year 
life expectancy, between one to 
two focal abnormalities on mpMRI 
consistent with prostate cancer, 
no Gleason pattern 4 disease on 
random TRUS-guided biopsies of 
the normal appearing prostate on 
mpMRI, focal abnormality on MRI 
, 15 mm, and no Gleason score 
over 7. In most cases, preservation 
of potency was a very high priority. 
Candidates are extensively coun-
seled regarding the very limited 
short-term and lack of long-term 
oncologic outcomes data with focal 
prostate cancer laser ablation.

The entire ablation procedure is 
performed in the MR unit in the 
prone position. Valium, 10 mg by 
mouth, is administered immedi-
ately prior to the lidocaine peri-
prostatic nerve block, which is 
administered with US guidance. 
The needle sleeve biopsy guide is 
then placed in the rectum. The 
localization device is attached to 
the biopsy guide and preliminary 
sequences (T2 axial and sagit-
tal sequences) are acquired to 
document optimal positioning 
(Figure 1). Focal abnormalities 

a combination of cardiac array 
and endorectal coils. A modified 
brachy-template along with saline 
filled fiducials was secured against 
the perineum. An open-ended 
14-ga, 14-cm catheter with an MRI-
compatible titanium obturator was 
inserted transperineally into the 
target lesion. After confirming 
the location of the obturator by 
T2-weighted imaging, an optical 
fiber with a 1-cm diffusing tip and 
980-nm diode laser surrounded 
by a 1.65-mm cooling catheter 
manufactured by Visualase, Inc. 
(Houston, TX) was attached to a 
flow circuit of room temperature 
sterile saline and inserted into the 
target lesion. Temperature was 
monitored by temperature-depen-
dent PRF shift from phase-sensi-
tive images every 5 seconds. The 
duration of the entire procedure 
ranged from 2.5 to 4 hours, and the 
mean duration of the ablation was  
4.3 minutes (range, 1.5-7.5 min). 

At 6 months, two to three tis-
sue cores were directed into the 
treated area under MRI guidance. 
Benign prostate was revealed in 
seven patients (78%), and Gleason 
grade 6 cancer was detected in 
two (22%) (2.5 mm and 1 mm, 
respectively). Quality-of-life ques-
tionnaires were administered at 
baseline and at designated times 
postablation. At 6 months, there 
was no significant change from 
baseline in the mean International 
Prostate Symptom Score (IPSS) 
or mean sexual function scores. 
MRI-guided biopsy of the ablation 
zone revealed benign prostate in  
seven patients (78%) and Gleason 
grade 6 cancer in two patients 
(22%). On retrospective review of 
the ablation images, the lesion site 
was not completely covered by the 
ablation zone for the two patients 
with residual cancer at follow-up 
biopsy.16

The oncologic efficacy of focal 
laser ablation is currently under 

ablated volume correlated well with 
histopathology (range, 0.96-1.29; 
r 5 .89), suggesting postablation 
MRI is a useful tool for assessing 
extent of tissue ablation.19

In 2010, Raz and colleagues37 
reported an initial experience with 
real-time, MRI-guided, focal laser 
ablation. The advantages of MRI 
guidance are numerous: improved 
visualization of the target; real-time 
guidance of the laser fiber into the 
target, real-time monitoring and 
control of the zone of ablation and 
surrounding tissue; and the imme-
diate confirmation of the extent of 
treatment. In this case, immediate 
post-treatment contrast-enhanced 
MRI confirmed devascularization 
of the target.37

The first case of robotic MR- 
guided focal laser ablation was 
described by Lindner and col-
leagues38 in 2011. The robotic laser 
fiber insertion device allows for both 
precise transperineal placement and 
oblique angulation of the fibers, 
resulting in a reduction in target-
ing time and more accurate target-
ing of the cancer. Post-treatment 
Gd-enhanced MRI scans showed 
the ablation treatment area encom-
passing the tumor in two cases.38

Oto and colleagues16 pub-
lished the results of a phase I trial 
(NCT01192438) investigating the 
feasibility and safety of MRI-guided 
focal laser ablation. Eligibility crite-
ria included low-risk prostate cancer 
characteristics (clinical stage T1c-
T2a prostate cancer, PSA level , 10 
ng/mL, and Gleason score of # 7); a 
maximum of three cores containing 
cancer following a 12-core, TRUS-
guided random biopsy; no single 
biopsy core with more than 50% 
tumor involvement; and a suspicious 
lesion visible on MRI corresponding 
to the biopsy sites of cancer. 

Under conscious sedation, the 
patients were placed supine in 
the bore of a 1.5 T MR unit. All 
MR images were obtained using 
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acquired repeatedly on the MRI 
and transferred in real time to 
the thermometry workstation for 
analysis to ensure minimal ther-
mal destruction to surrounding tis-
sues and neurovascular structures 
(Figure 2). After establishment of 
baseline, we utilize a 980-nm diode-
based laser activated at a reduced 
power level at 3 W, insufficient to 

is then removed, and the laser 
applicator is inserted through the 
cooling guide into the lesion. MRI 
scans are performed to confirm the 
location of the laser applicator.

A planning imaging plane is cho-
sen, usually T1, and loaded into 
the thermometry tracking system. 
Temperature-sensitive fast spoiled 
gradient-recalled echo images are 

are localized using software and 
needle track pathways, deter-
mined using coordinates from the 
calibrated localization device. The 
device base is adjusted and a con-
firmation MRI scan is conducted to 
confirm needle-guide trajectory to 
target. A 14-ga cooling guide with 
MR-compatible trochar is placed 
into the target lesion. The trochar 

Figure 1. Fiber placement T2-weighted axial sequence. 

Figure 2. Temperature-sensitive fast spoiled gradient-recalled echo images.
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Of the 23 patients who have 
undergone focal laser ablation, 13 
have undergone a targeted biopsy of 
the ablation zone. Of these 13 cases, 
12 (92.3%) showed no cancer in the 
ablated zone, and 1 showed resid-
ual Gleason 7 (3 1 4) disease. One 
patient was noted on the 3-month 
mpMRI to have a focal abnormality 
that was not recognized previously. 
The new focal abnormality was 
target biopsied and had Gleason 
6 disease. Both the residual and 
unrecognized focal abnormalities 
were subsequently reablated.

To date, there has been no sig-
nificant change in the mean 
AUASS, IPSS, or SHIM between 3 
to 6 months and baseline (Table 3). 
Incontinence has not been reported 
by any patient in the periopera-
tive (2-week) or postoperative  
(3-6 month) setting. The mean 
preoperative PSA value was 5.40  
(Table 3). Among the 12 patients in 
whom the 6-month PSA was avail-
able, the mean PSA value decreased 
from 5.10 at baseline to 3.69 at 
6-month follow-up (P 5 .089).

Conclusions
Today, there is no consensus on 
choosing an appropriate candidate 
for focal ablation of prostate cancer. 
Some believe there is insufficient 
evidence to justify offering anyone 
this treatment option. Recognizing 
the spectrum of prostate cancer 
and the limitations of curative 
intervention (RP and RT) and AS, 
we believe there are acceptable can-
didates, provided they are properly 
counseled about limitations of the 
procedure and the limited short-
term and total lack of long-term 
oncologic outcomes.

One of the major problems aris-
ing from the lack of specificity of 
PSA screening and random biopsy 
of the prostate is the detection 
of minute foci of prostate cancer 
which, if untreated, will cause no 

the laser will shut off automati-
cally. The laser is activated for an 
average of 3 to 4 minutes per abla-
tion zone. Multiple overlapping 
ablations are performed in order 
to assure complete coverage of the 
target. Depending on the site of 
the focal abnormality, the ablation 
zone is typically about 150% of the 
target volume. Postablation, intra-
venous Gd is administered and 
typically demonstrates the absence 
of enhancement to the tumor focus 
treated by laser ablation (Figure 3).

The American Urological 
Symptom Score (AUASS), IPSS, 
UCLA Prostate Cancer Index, 
and Sexual Health Inventory for 
Men (SHIM) questionnaires are 
administered preoperatively and at 
2 weeks and 3 months postproce-
dure. Periprocedure complications 
are captured via questionnaire 
at the 2-week follow-up visit. At 
3 months postablation, mpMRI 
is performed. Between 2 to 4 tis-
sue cores of the ablation zone are 
obtained in the MRI unit or using 
the Eigen Artemis computer coreg-
istration system. At 1 year, tissue 
samples are obtained from the abla-
tion zone along with a computer 
generated random 12-core TRUS-
guided biopsy. 

cause thermal injury. This inter-
mediary step is performed to verify 
proper placement of the applicator 
and proper operation of thermal 
imaging. 

Subsequent to this test pulse, 
laser treatment is initiated uti-
lizing a 400-μm laser silica fiber 
with a 10-mm diffused tip firing at  
8 W. The 980-nm laser is continued 
for approximately 30 to 60 seconds 
after cessation of laser irradiation 
in order to fully visualize cooling 
and return to baseline. The diode 
laser has a high tissue absorption 
coefficient of 0.482 cm−1 and is 
thus capable of producing rapid, 
localized tissue heating creating 
an ablation zone with very dis-
tinct boundaries, allowing for very  
fine control of the ablation zone. 
A 1.65-mm diameter cooling cath-
eter is used, and room temperature 
sterile saline solution is pumped 
through it using tubing to pre-
vent charring of the laser fiber tip. 
During each laser treatment, tem-
peratures of the rectal wall and 
urethral structures closest to the 
area of prostate being treated are 
monitored. If temperature reaches 
a safety threshold above 50°C in 
any of the carefully placed safety 
zones (three are typically used), 

Figure 3. Postablation gadolinium-
enhanced T1-weighted axial sequence.
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patient is willing to accept uncer-
tainties regarding oncological con-
trol both in the present and future.

There is clearly an unmet need 
for focal ablation of prostate can-
cer. The data are preliminary but 
very encouraging. Selecting candi-
dates and performing this proce-
dure is challenging and demands 
the collaboration of a urologist 
who understands the disease and 
an interventional radiologist who 
is highly skilled at interpreting 
mpMRI and performing the abla-
tion. It is imperative to acquire 
meticulous and reliable outcomes 
data in order to ultimately define 
appropriate candidates, optimal 
technique, extent of the ablation, 
and post-treatment assessment of 
residual and recurrent disease.

Future Trends
It is readily apparent that master-
ing the technical caveats of the pro-
cedure is a challenge. It is unclear 
whether teams of urologists and 
radiologists will invest the time and 
effort to safely and effectively offer 
this procedure. 

Urologists are highly skilled in 
performing US imaging of the 
prostate. It is likely that urologists 
will embrace 3D MRI/US coregis-
tration prostate biopsy as a tool to 
improve risk-stratified prostate 
 cancer. Further development of 

biopsy shows residual cancer, re-
ablation is feasible. At present, the 
very high negative predictive value 
of mpMRI for clinically significant 
disease, together with the absence 
of Gleason pattern 4 disease on 

random biopsies of the nontarget 
areas, provides reassurance that 
significant disease has not been 
unrecognized in the nontargeted 
areas. Nevertheless, candidates 
selecting focal laser ablation today 
must recognize the need for AS of 
both the treated and nontreated 
areas of the prostate due to the lack 
of long-term oncologic data. The 
optimal postablation surveillance 
regimen has yet to be determined 
and will be heavily influenced 
by short- and intermediate-term 
oncologic outcomes.

The literature and our experience 
provide compelling evidence that 
focal laser ablation can be offered 
with the assurance of preserving 
quality of life. For men with low- 
and intermediate-risk cancer in a 
single biopsy-proven mpMRI can-
cer target, focal ablation is a very 
reasonable option, provided that 
there is a high priority for pre-
serving sexual function, and if the 

harm. These men should be offered 
AS and not focal ablation. Ideally, 
the goal should be not to diagnose 
these insignificant cancers. One 
strategy to minimize overdetection 
is to eliminate random biopsies in 

men with normal or minimally 
suspicious mpMRIs.

By definition, focal laser abla-
tion mandates visualizing a focal 
abnormality on mpMRI that is 
biopsy-proven cancer. By man-
dating the presence of an image-
able target, men with microscopic 
disease do not qualify as candi-
dates for focal laser ablation. At 
NYULMC, we obtain an mpMRI 
prior to prostate biopsy in all cases 
and use 3D MRI/US coregistration 
software to target biopsy all focal 
abnormalities seen on mpMRI. 
This approach greatly enhances 
assessment of size, location, and 
aggressiveness of the cancer, 
thereby enhancing our ability to 
optimize treatment selection.

Our experience, along with the 
literature, suggests that even with 
first-generation makeshift tech-
nology, we can successfully ablate 
focal prostate cancer in many 
cases. If the initial postablation 

Outcome Baseline Postablation (2 wk) Postablation (3-6 mo)

AUASS (mean) 5.7 7.41 4.0

SHIM (mean) 18.7 18.2 17.8

Incontinence (%) 0 0 0

PSA (mean) 5.40 – 3.69

Residual cancer (%) – – 9.1
AUASS, American Urological Association Symptom Score; NYULMC, New York University Langone Medical Center; SHIM, Sexual Health Inventory in Men;  
PSA, prostate-specific antigen.

TABLe 3

Preliminary Outcomes Following Focal Laser Ablation: The NYULMC/Sperling Outcomes

By mandating the presence of an imageable target, men with 
microscopic disease do not qualify as candidates for focal laser 
ablation. 
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software platforms will likely enable 
urologists to destroy MRI targets 
using 3D MRI/US coregistration 
under local anesthesia in a surgicen-
ter or office-based operating room. 
HIFU, cryotherapy, photodynamic 
therapy, and laser are all US com-
patible. We believe that using 3D 
MRI/US coregistration platforms 
combined with US tissue monitor-
ing technologies represents the 
future of focal ablation of prostate 
cancer. Owing to the many attrac-
tive features of laser as a source for 
tissue ablation, it is likely that focal 
laser ablation will be included in 
the armamentarium of urologists 
who embrace focal ablation of pros-
tate cancer. 
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MAin PoinTs

• There is currently no consensus on choosing an appropriate candidate for focal ablation of prostate cancer, but 
the authors believe there are acceptable candidates, provided they are properly counseled about limitations of 
the procedure and the limited short-term and total lack of long-term oncologic outcomes.

• One of the major problems arising from the lack of specificity of prostate-specific antigen screening and 
random biopsy of the prostate is the detection of minute foci of prostate cancer which, if untreated, will cause 
no harm. These men should be offered active surveillance (AS) and not focal ablation. By definition, focal laser 
ablation mandates visualizing a focal abnormality on multiparametric magnetic resonance imaging (mpMRI) 
that is biopsy-proven cancer. 

• In the authors’ practice, an mpMRI is obtained prior to prostate biopsy in all cases and they use 3D MRI/
ultrasound coregistration software to target biopsy all focal abnormalities seen on mpMRI, which greatly 
enhances assessment of size, location, and aggressiveness of the cancer.

• The current literature and the authors suggest that even with first-generation makeshift technology, urologists 
can successfully ablate focal prostate cancer in many cases. If the initial postablation biopsy shows residual 
cancer, re-ablation is feasible. 

• Candidates selecting focal laser ablation today must recognize the need for AS of both the treated and 
nontreated areas of the prostate due to the lack of long-term oncologic data. The optimal postablation 
surveillance regimen has yet to be determined and will be heavily influenced by short- and intermediate-term 
oncologic outcomes.

• The literature and our experience provide compelling evidence that focal laser ablation can be offered with the 
assurance of preserving quality of life. The data are preliminary but very encouraging.
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