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Background: Ablative laser resurfacing of the neck has been tested with the ultrapulsed CO2, ablative Er:YAG and short pulse dura-
tion CO2 laser with mixed results in terms of efficacy and side effect profiles. Given the preliminary reports of safety and efficacy of 
ablative fractional photothermolysis (AFP) for the face, we set out to assess the efficacy of AFP for the neck.
Design: A prospective pilot study for neck resurfacing in 10 subjects with a series of one-to-three treatment sessions. Treatment ses-
sions were administered at six-to-eight week intervals with blinded physician photographic analysis of improvement at two months 
post-treatment. Blinded physician photographic evaluation was performed of four clinical indicators, skin texture, skin laxity, rhytides 
and overall cosmetic outcome.
Results: The number of treatments required for improvement of neck texture and laxity ranged from 1–3, with an average of 1.4. 
For skin texture, the mean score improved 62.9% (95% CI: 57.4%, 68.4%), skin laxity, 57.0% (53.2%, 60.8%), and rhytides, 51.4% 
(48.3%, 54.5%). For overall cosmetic outcome, the mean score improved 59.3% (55.1%, 63.5%) at two months post treatment. 
Conclusion: In this prospective study, AFP was both safe and effective for the treatment of neck laxity, rhytids and skin texture. The 
degree of improvement observed in wrinkling, texture and laxity after AFP coupled with the benign side effect profile has not been 
reported with previous trials of ablative laser resurfacing of the neck.

 AbstrAct

 IntroductIon

r esurfacing of facial skin for the improvement of 
rhytides, scars, lentigines and textural changes asso-
ciated with photoaging has been developed and 

refined throughout the last two decades.1  Initially, dermabra-
sion was the treatment of choice,9 followed by superficial to 
medium depth chemical peels and most recently, laser resurfac-
ing.1  However, consistently throughout the evolution of laser 
resurfacing, the unpredictability and potential adverse effects 
for resurfacing on non-facial skin was appreciated.2  

Ablative laser resurfacing of the neck has been tested with the 
ultrapulsed CO2, ablative Er:YAG and short pulse duration CO2 
laser with mixed results in terms of efficacy and side effect pro-
files. One of the most promising reports of this technology was 
by Behroozan et al.1 in 1999 with the short pulse duration abla-
tive CO2 laser without a scanner (90μsec pulse duration, 3-mm 
spot size, 500-mJ pulse energy treated without a scanner for 
two passes), where a series of 308 patients treated demonstrat-
ed a mean 39% improvement in neck tightening. 

Other reports of efficacy for neck resurfacing with standard ab-
lative CO2 and Er:YAG devices have demonstrated variable ef-
ficacy and incidence of adverse effects. In a case series by Fitz-
patrick RE and Goldman MP,2 after treatment of 10 patients with 
an ultrapulsed CO2 laser (at the same settings used for facial re-
surfacing), three out of 10 patients developed hypertrophic scar-

ring and four out of 10 patients developed permanent hypopig-
mentation. Kilmer et al3 reported that the use of the ultrapulsed 
CO2 laser was safer when one pass was utilized at a very low 
energy and density setting with a computer pattern generator. 
The authors noted greater improvements in blending the skin 
color of both the face and neck, when the two areas were treated 
together. However, ultrapulsed CO2 laser resurfacing of the neck 
resulted in minimal improvements in skin texture. In terms of 
side effect profile, in the series of 100 patients reported treat-
ed with these conservative parameters, there were 12 cases of 
temporary post-inflammatory hyperpigmentation, one case of 
delayed onset permanent hypopigmentation and no incidence 
of scarring. 

Jimenez and Spencer4 reported a series of patients treated with 
the ablative Er:YAG laser resurfacing off the face, including the 
hands, arms and neck. The authors reported  significant com-
plications of post-operative infections, hyperpigmentation and 
prolonged wound healing. In addition, the improvement ob-
served after Er:YAG resurfacing was modest, where three out 
of five patients had 0–25% improvement, one had 25–50% im-
provement and one had 50–75% improvement. There are some 
small case series documenting improvement with the Er:YAG 
laser with a more benign side effect profile. Goldberg and 
Meine5 reported a series of 10 patients with neck rhytides treat-
ed with the ablative Er:YAG laser, where all patients showed 
fair to excellent results with no scarring or pigmentary changes 
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high fluences and treatment densities, the side effects experi-
ences were limited to erthema, edema and mild crusting with 
no incidence of scarring or delayed onset hypopigmentation. 
Average improvements in indices of skin texture and tightening 
(on a quartile scale) in the series of 30 patients treated in this 
study were 2.30 (rhytides), 2.42 (texture) and 1.65 (laxity). 

Given the efficacy reported in the literature for skin textural im-
provement with AFP technology, including improvements in 
skin tightening,16–18 the authors set out to quantify specific im-
provements in skin texture, rhytides and laxity with a novel AFP 
device (Dermal Optical Thermolysis [DOT] Laser, Eclipse Med, 
Dallas, TX).

 MAterIAls And Methods
The study protocol conformed to the guidelines of the 1975 
Declaration of Helsinki and   was approved by the St. Vincent 
Hospital Institutional Review Board and Ethics Committee, Car-
mel Indiana. Informed consent was obtained in writing from 
all patients prior to enrollment. All patients were required to 
be available for longitudinal study over the course of the study 
treatment and post-treatment evaluation. This period involved 
a pre-operative evaluation, a one-week post-operative visit, 
and a two-month post-treatment visit. 

A prospective, controlled study for the treatment in 10 subjects 
presenting to our clinic for desired treatment of neck laxity be-
tween July 2008 and November 2008. Patients were excluded 
from the study if they had active infections, current pregnancy, 
a history of isotretinoin use in the year prior to laser treatment, 
a history of keloid scarring, known allergy to topical lidocaine 
anesthetic or any cosmetic procedure in the area(s) of treat-
ment in the 12 months prior to the study.

The treatment area was thoroughly cleansed before the pro-
cedure with a gentle skin cleanser. A bupivicaine/lidocaine/
tetracaine topical local anesthetic mix was applied 30 minutes 
before treatment. Treatment was administered to the neck with 
the Dermal Optical Thermolysis (DOT) Laser (Eclipse Med, Dal-
las TX), an AFP CO2 laser (10,600 nm) at settings of 20 Watts, 
500 pitch, 500 milliseconds. Forced cold air was administered 
during treatment for anesthesia utilizing the Zimmer Cooler de-
vice (LaserMed, Shelton, CT) at a setting of 5 at a distance of 
3–4 inches from the skin surface. Patients received a series of 
one-to-three treatment sessions, given at six-to-eight week in-
tervals. The number of treatment sessions was determined by 
the degree of clinical improvement with treatment. 

Scoring Modality
A comprehensive grading scale encompassing and individually 
assessing gradations of severity for the various aspects of skin 
aging, including rhytides, laxity, texture and the various mul-
tiple components of photoaging was originally described by 

at six months. Goldman MP et al.6 reported a case series in 20 
patients treated with the ablative Er:YAG laser, with a mean im-
provement in skin color of 37% and for skin texture, 39%. 

The difference between resurfacing facial and neck skin is the-
orized to result from the decreased density of pilosebaceous 
units on the neck relative to the face.1,7–10  Wound healing follow-
ing resurfacing procedures is thought to proceed from the pi-
losebaceous units.1,7–10 This decreased density of pilosebaceous 
units is thought to both delay re-epithelialization and prolong 
wound healing as well as to increase the risk of scarring.1,7–10  
Others have attributed the complications of scarring and pig-
mentation on the neck to the thinner nature of the dermis, 
which is on average 140μm,whereas the thickness of areas such 
as the mental region and forehead have been approximated at 
1375μm and 970μm respectively.11

Most recently, fractional photothermolysis (FP) has been intro-
duced to address the shortcomings of the adverse side effects 
of ablative CO2 and Er:YAG laser resurfacing and the limited 
efficacy of non-ablative laser resurfacing.12 FP is a treatment 
modality characterized by the creation of microscopic zones 
or columns of thermal damage (termed microthermal zones, 
MTZ) with spatial separation between damaged tissue allowing 
more rapid re-epithelialization and patient recovery after treat-
ment.12,13 The islands of tissue spared by fractional resurfacing 
allow rapid wound healing by acting as a reservoir for epider-
mal stem cells and dermal fibroblasts the initiate the pathways 
for cutaneous remodeling.12–14

In 2007, Hantash et al.15 described the first use of a novel “ab-
lative” CO2 fractional resurfacing device (ablative fractional 
photothermolysis, AFP) which produces an array of microther-
mal zones of a customizable density and depth. The primary 
difference between the first generation non-ablative fractional 
photothermolysis (NAFP) devices and AFP lies in the confluent 
array of ablation and coagulation extending from the stratum 
corneum to the mid reticular dermis with AFP.15 In the initial 
in-vivo studies demonstrating the histologic and clinical effects 
of AFP, Hantash et al. confirmed with immunohistochemistry 
that persistent collagen remodeling occurred for at least three 
months post-treatment.15 With the greater degree of injury of 
AFP, the authors predicted a greater and prolonged effect on 
induction of new collagen and remodeling of dermal collagen.15 
Several recent studies comparing NAFP with AFP, have demon-
strated that AFP produces greater improvement in skin tighten-
ing and texture.16,17 

Most recently in 2009, Rahman et al.16 reported a high degree 
of safety and efficacy in  photoaging with a prototype fractional 
AFP device (Reliant Technologies, Mountain View, CA). Patients 
were treated on both the face and neck at settings of 10 to 40mJ/
MTZ and densities of 400 to 1,000 MTZ/cm2. Even with these 
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Alexiades-Armenakas.19 The authors utilized a modified version 
of this scale for neck laxity (Table 1) which was modified by our 
group to account for specific changes in neck rhytides, laxity, 
texture and overall cosmetic improvement.

At two months after the final treatment, blinded physician 
evaluation of photographs was utilized to assess the degree of 
improvement in four clinical indicators: rhytides, laxity, texture 
and overall cosmetic outcome. The modified neck laxity scale 
as described in Table 1 was utilized to assess all parameters. 
In addition, the degree of improvement was calculated as the 
percentage improvement between the initial treatment and the 
final visit at two months post-treatment.

Statistical Analysis
For each patient, the pre-treatment and post-treatment scores 
for each category were recorded, as were treatment number 
and final date of follow-up. Pre-treatment scores were recorded 
at baseline on the date of the first treatment. Post-treatment 
scores were recorded the date of final follow-up.

The percent change in score was calculated as the score dif-
ference divided by the baseline score. For each category (neck 
rhytides, laxity, texture and overall cosmetic improvement) 
the absolute score change, raw percentage change, mean per-

centage change and 95% confidence intervals (CI) were calcu-
lated. The percent of subjects showing improvement in each 
of the categories of the authors’ Neck Laxity Scale (Table 1) 
was also calculated.

The paired t-test was utilized to test the change in each clinical 
indicator score (neck rhytides, laxity, texture and overall cos-
metic improvement) from baseline to month 2 post-treatment. 
P-values less than 0.05 were considered statistically significant.

 results
A total of 10 patients with neck laxity were treated with the 
Dermal Optical Thermolysis (DOT) Laser. Patients were seen 
for evaluation at both one week and at two months after the 
procedure. A comprehensive grading scale encompassing and 
individually assessing gradations of severity for the various as-
pects of skin aging, was originally described by Alexiades-Ar-
menakas.19 The authors utilized a modified version of this scale 
for neck laxity (Table 1) which was modified by our group to 
account for specific changes in neck rhytides, laxity, texture and 
overall cosmetic improvement.

Incidence of side effects of erythema, edema and pruritis were 
assessed at one week. The distribution, proportion, and descrip-
tive statistics of all outcomes were considered.

TABlE 1. 
Neck Laxity Scale

Grading Scale Descriptive Parameter Rhytides Laxity Texture

0 none none none none

0.5 minimal wrinkles with motion, 
1–3, very superficial/
easily effaced

barely perceptible neck 
strands

focal subtle irregularity 
in 1–3 areas

1 mild wrinkles with motion, 
few, superficial

early submandibular 
folds and neck strands

subtle irregularity

1.5 mild wrinkles with motion, 
moderate number, 
superficial

early jowels, early 
submandibular folds and 
neck strands

mild irregularity in a few 
areas

2 moderate wrinkles with motion, 
multiple superficial

early jowels, early 
submandibular folds

rough in a few localized 
areas

2.5 moderate wrinkles at rest, multiple, 
localized, superficial

localized, indistinct 
jowels and early neck 
strands and 
submandibular folds

rough in several localized 
areas

3 advanced wrinkles at rest, multiple, 
diffuse on neck, 
superficial

localized, prominent 
jowels and prominent 
submandibular folds,  
early neck strands

rough in multiple 
localized areas

3.5 advanced wrinkles at rest, multiple, 
diffuse on neck, 
superficial and deep

prominent jowls and 
small, prominent neck 
strands and 
submandibular folds

mostly rough, little 
uninvolved skin

4 severe wrinkles at rest, 
numerous, extensively 
distributed, deep

marked jowels, neck 
redundancy, 
submandibular folds and 
neck strands

rough throughout the 
neck
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During treatment, patients reported minimal pain which was 
alleviated with the use of the topical and cold air anesthesia. 
Minimal post-operative erythema and edema were noted by 
patients which resolved within 48–72 hours post-treatment. 
Only one patient experienced prolonged erythema and pruritus 
which persisted at the one week post-treatment visit which re-
solved completely by one month post-treatment.

The number of treatment sessions required for significant im-
provement of neck tightening ranged from 1–3, with an average 
of 1.4 sessions (Table 2). For skin texture, the mean score de-
creased from 3.3 pre-treatment to a mean of 1.2 at two months 
post-treatment (P<0.05) for a 62.9% (57.4%, 68.4%) mean im-
provement. For skin laxity, the mean score decreased from 3.0 
pre-treatment to 1.35 at two months post treatment (P<0.05), 
57.0% (53.2%, 60.8%) mean improvement. For rhytides, the 
mean score decreased from 2.9 pre-treatment to 1.45 at two 
months post treatment (P<0.05), 51.4% (48.3%, 54.5%) mean 
improvement. For overall cosmetic outcome, mean score de-
creased from 3.25 pre-treatment 1.3 at two months post treat-
ment (P<0.05), 59.3% (55.1%, 63.5%) mean improvement.

At two months after the final treatment, assessments indicat-
ed that 100% of patients had an improvement in skin texture, 
laxity, rhytides and overall cosmetic outcome of one point or 
greater (Table 3). Similarly, at two months after the final treat-
ment, the majority of patients also had an improvement of 1.5 
points or greater in the neck laxity scale. This response rate was 
70% for skin texture, 100% for skin laxity, 60% for rhytides and 
90% overall cosmetic outcome (90%) (Table 3).

Clinical pictures of patients demonstrating improvement in 
neck laxity are seen in Figures 1a and1b, Figures 2a and 2b, 
Figures 3a and 3b, Figures 4a and 4b, and Figures 5a and 5b.

 dIscussIon
Laser and light-based treatments for skin tightening, have in-
cluded ablative CO2 and Er:YAG lasers, non ablative lasers and 
light devices, radiofrequency (RF) treatments and most recently, 
fractional photothermolysis (FP). These approaches have be-
come increasingly popularized with the aging of the baby-boom 
generation and the concomitant greater societal acceptance and 
popularity of cosmetic procedures. Although the most dramatic 
results for skin tightening are achieved with surgical lifting pro-
cedures, these procedures require an extended recovery period 
and monetary expense, and carry significant risks. As such, non-
invasive procedures with little post-operative morbidity, rapid 
recovery and a low-side effect profile are in demand.

The first laser based technology employed for skin tightening 
and texture improvement was ablative laser resurfacing.1-8  The 
mechanism of action of ablative laser resurfacing for skin tight-
ening is hypothesized to be that of immediate collagen con-

FIGURE 1A-1B. Pre (left) and two months post (right) one treatment 
with ablative fractional photothermolysis (DOT Laser, Eclipse Med 
Inc.) in a 68-year-old Caucasian female.

traction followed by delayed stimulation of collagen synthesis 
and remodeling.1-8  However, due to the long-recovery times 
and risk of ablative resurfacing, particularly for non-facial skin, 
emphasis has more recently been placed on non-ablative, ra-
diofrequency and fractional laser technologies.1-8  One of the 
limitations of these non-ablative technologies is the need for 
multiple treatments, delayed and inconsistent improvement in 
skin laxity which do not parallel those seen after ablative re-
surfacing.20 Several recent advances in treatment of skin laxity 
with AFP,15-18 as reported herein, and with novel RF devices de-
vices,37-38 demonstrate greater promise in improvement of skin 
laxity and texture. 

FIGURE 2A-2B. Pre (left) and two months post (right) one treatment 
with ablative fractional photothermolysis (DOT Laser, Eclipse Med 
Inc.) in a 68-year-old Caucasian female.

FIGURE 3A-3B. Pre (left) and two months post (right) one treatment 
with ablative fractional photothermolysis (DOT Laser, Eclipse Med 
Inc.) in a 71-year-old Caucasian female.
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TABlE 2. 
Quantitative Patient Improvement in Skin Texture, Laxity, Rhytids and Overall Cosmetic Outcome

Age/Gender Skin Texture Skin Laxity Rhytids Overall Cosmetic 
Outcome

Patient #1 54 y/o Caucasian Female

Pre-treatment 3 2 2 2.5

Post 3 treatments 0.5 0.5 1 1

% improvement 83% 75% 50% 60%

Patient #2 71 y/o Caucasian Female

Pre-treatment 4 4 4 4

Post 1 treatment 0.5 1.5 1 1

% improvement 88% 63% 75% 75%

Patient #3 57 y/o Caucasian Female

Pre-treatment 4 4 4 4

Post 2 treatments 2 2.5 2.5 2.5

% improvement 50% 38% 38% 38%

Patient #4 68 y/o Caucasian Female

Pre-treatment 4 3.5 4 4

Post 1 treatment 1 1.5 2.5 1

% improvement 75% 57% 38% 75%

Patient #5 73 y/o Caucasian Female

Pre-treatment 4 3.5 3.5 3

Post 1 treatment 2 2 2.5 1

% improvement 50% 43% 29% 67%

Patient #6 62 y/o Caucasian Female

Pre-treatment 3 2.5 2 2.5

Post 2 treatments 1 1 0.5 1

% improvement 67% 60% 75% 60%

Patient #7 65 y/o Caucasian Female

Pre-treatment 2 3 3 3

Post 1 treatment 1 1.5 1.5 1.5

% improvement 50% 50% 50% 50%

Patient #8 53 y/o Caucasian Female

Pre-treatment 3 2 2 2.5

Post 1 treatment 1 0.5 1 1

% improvement 67% 75% 50% 60%

Patient #9 50 y/o Caucasian Female

Pre-treatment 3 3 2 4

Post 1 treatment 1 1.5 1 1

% improvement 67% 50% 50% 75%

Patient #10 61 y/o Caucasian Female

Pre-treatment 3 2.5 2.5 3

Post 2 treatments 2 1 1 2

% improvement 33% 60% 60% 33%

Mean Scores for All Patients Texture Skin Laxity Rhytides Overall Cosmetic 
Outcome

Pre-treatment 3.30 3.00 2.90 3.25

Post-treatment 1.20 1.35 1.45 1.30

P Value:  pre- versus post-treatment score p<.05 p<.05 p<.05 p<.05

Mean % improvement 62.9% 57.0% 51.4% 59.3%

95% confidence intervals 57.4%, 68.4% 53.2%, 60.8% 48.3%, 54.5% 55.1%, 63.5%
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Deep-tissue heating with monopolar RF was one of the first 
modalities designed to tighten deeper dermal structures with-
out epidermal damage.21 Unlike a laser, which utilizes light en-
ergy to heat a targeted chromophore,22 RF technology produces 
an electric current that generates heat through resistance in the 
dermis and subcutaneous tissue.23  The RF devices, such as the 
ThermaCool (Thermage, Hayward, CA) use a unique capacitor 
membrane at the treatment tip that allows uniform, volumetric 
application of heat.23-24  Simultaneous cooling by cryogen at the 
treatment tip allows concomitant protection of the epidermis 
during the deep heating of the dermis.23-24

Improvement in skin laxity with monopolar RF, as well as toler-
ability and side effect profile documented in the literature, have 
been highly variable.21-28  The initial protocol with monopolar RF 
called for a single pass treatment at a relatively high-energy set-
ting, resulting in second degree burns and fat atrophy in up to 
2.7% of patients.25  With more conservative energy settings and 
multiple passes (treatment energies 130J/cm2 and 110J/cm2 on 
the cheek and neck, respectively), Alster et al.24 reported mean 
clinical improvements on 25–50% in submandibular and up-
per neck skin laxity after treatment with a monopolar RF device 
(ThermaCool; Thermage Corp., Hayward, CA). Fitzpatrick et al.21 
reported a series of 86 patients in which 80% demonstrated mod-
est improvement in periorbital skin laxity and brow elevation af-
ter monopolar RF treatment. Ruiz-Esparza and Gomez26 reported 
clinically significant tightening in 14/15 patients (93.3%) after a 

TABlE 3. 
Number of Patients With Improvement in Neck Laxity

Category Number of 
Patients

% Total

Texture

0.5 point improvement 10 100%

1 point improvement 10 100%

1.5 point improvement 7 70%

2+ point improvement 7 70%

Skin laxity

0.5 point improvement 10 100%

1 point improvement 10 100%

1.5 point improvement 10 100%

2+ point improvement 2 20%

Rhytides

0.5 point improvement 10 100%

1 point improvement 10 100%

1.5 point improvement 6 60%

2+ point improvement 1 10%

Overall Cosmetic Outcome

0.5 point improvement 10 100%

1 point improvement 10 100%

1.5 point improvement 9 90%

2+ point improvement 4 40%

FIGURE 4A-4B. Pre (left) and two months post (right) one treatment 
with ablative fractional photothermolysis (DOT Laser, Eclipse Med 
Inc.) in a 71-year-old Caucasian female.

FIGURE 5A-5B. Pre (left) and two months post (right) one treatment 
with ablative fractional photothermolysis (DOT Laser, Eclipse Med 
Inc.) in a 73-year-old Caucasian female.

single RF treatment on the lower third of the face. Iyer et al.27 
found that 25/36 patients (70%) noticed significant improvement 
in skin laxity at 3 months after a single RF treatment. However, it 
was noted that 3/36 patients in this series developed superficial 
blistering after RF treatment. Finzi et al.28 reported a series of 25 
patients with mild to severe facial and neck laxity receiving one 
treatment session with a multipass vector technique with four 
to five passes. Efficacy reported in this study was significantly 
higher, where on evaluation of digital images, there was 96% 
cosmetic improvement in facial and neck laxity. 

The degree of improvement of skin laxity with monopolar RF 
appears to vary significantly and is dependant upon both pa-
tient characteristics and treatment parameters.21–28  Greater ef-
ficacy has been demonstrated in younger patients with mild to 
moderate laxity without significant underlying structural pto-
sis.29 Patients with moderate to severe skin laxity have limited 
contour improvement after RF. Hsu and Kaminer30 treated the 
lower face and neck in 16 patients with a single RF procedure. 
Only one-third of the patients in this study reported satisfactory 
results of improved skin tightening. Several trends emerged 
suggesting that younger patients and patients treated at higher 
energy levels had an improved clinical response. The authors 
attributed this finding to the fact that heat-labile collagen bonds 
are progressively replaced by irreducible multivalent cross-
links as the skin ages, thus, older individuals are less amenable 
to the heat induced tissue tightening associated with RF. 
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A similar technology to RF, operating along the same principal 
of inducing deep dermal heating and collagen remodeling with 
concomitant epidermal cooling, is the use of infrared lasers 
(1100-1800 nm) in combination with skin surfacing cooling.31 An 
experimental device with a 1310 nm wavelength and sapphire 
contact cooling was studied by Alexiades-Armenakas32 and 
found to produce modest improvements in skin laxity, rhytides 
and texture. The selective heating at varying depths with this 
device overcomes the limitation of previous RF devices, where 
it is not possible to control the specific depth of the heated zone. 
After three months of follow-up with this device, 61% of subjects 
reported mild or better improvement in the laxity of the neck, 
74% reported improvement of mild or better in the fine lines of 
the neck and 72% reported improvement of mild or better in the 
overall improvement of the appearance of the neck.

Most recently, a device combining optical energy and bipolar 
RF has been developed for facial skin rejuvenation,33-35 where 
the synergistic effects of these two technologies was theorized 
to result in greater improvements in skin tightening  However, 
studies to date have indicated that after a series of treatments 
at two-to-three week intervals, only modest improvements in 
skin tightening (25% improvement) are seen with this device.36

Future developments to enhance tightening with RF devices, in-
clude the recent development of an RF device with fine needle 
electrode tips.37 In vitro work on human skin samples showed 
that RF exposure with this device caused thermal damage suf-
ficient to cause marked collagen denaturation and shrinkage of 
virtually any diameter and depth as determined by the location 
of the probe.37 Recently, a pilot clinical device based upon this 
concept of a bipolar microneedle device was demonstrated by 
Hantash et al.38 to produce zones of denatured collagen within 
the reticular dermis. With the use of the microneedle approach 
to RF, heat was delivered in a “fractional pattern” where con-
trolled heat was delivered to dermally located thermal coagu-
lation zones, termed “radiofrequency thermal zones.”38  These 
new concepts of fractional delivery of RF and controlled heating 
based upon real-time feedback of temperature and impedance, 
may offer distinct advantages for the development of novel de-
vices for skin tightening. 

AFP, creating confluent columns of thermal damage in a ran-
dom array extending from the stratum corneum to the mid der-
mis, has demonstrated significant effects of skin tightening and 
texture beyond that seen with the original NAFP devices.15–18  
The safety profile illustrated with AFP marks a significant ad-
vantage over traditional ablative laser resurfacing devices.15–18  
Patients are significantly more likely to undergo FP with the 
shorter post-operative recovery period and lesser risks of the 
procedure. Moreover, the safety profile of FP on non-facial ar-
eas, such as the neck, significantly surpasses that of traditional 
ablative resurfacing, where review of the literature reported 

herein demonstrates that neck resurfacing with CO2 laser is 
complicated by up to 40% risk of scarring and 30% risk of de-
layed hypopigmentation.1–8  

In our series, there was no incidence of scarring or post-inflam-
matory hyperpigmentation or hypopigmentation. One patient 
experienced prolonged erythema and pruritus which persisted 
at the one week post-treatment; however, this resolved com-
pletely by one month post-treatment. The safety profile and 
rapid healing with the FP device utilized in our study (DOT la-
ser, Eclipse Med, Dallas TX), compares favorably with that re-
ported in the literature for other AFP devices. A recent report 
by Rahman et al18 with the Reliant prototype AFP device (Fraxel 
Re:pair, Reliant Technologies, Mountain View, CA) reported a 
20% incidence of post-inflammatory hyperpigmentation. Simi-
larly, Chapas et al.39 reported a 16% incidence of post-inflam-
matory hyperpigmentation with the Reliant AFP device (Fraxel 
Re:pair, Reliant Technologies, Mountain View, CA) when treating 
for facial acne scarring. In a case report, Ross RB and Spencer 
J,40 reported a case of scarring and persistent erythema after 
AFP, demonstrating that at high fluences and densities, similar 
adverse effects with AFP can be seen with those of traditional 
ablative devices. 

One of the limitations of previous FP and RF devices is a lack of 
efficacy for deeper rhytides in older individuals with significant 
laxity of the face and neck. Notably, in this series, 60% of our 
patients had a skin laxity severity score of 3 or higher, asso-
ciated with prominent jowls, prominent submandibular folds 
and neck strands. In these patients with extensive skin laxity, 
the mean percentage improvement in skin laxity was 50%, 
with notable improvement in neck jowls, strands and subman-
dibular folds. In addition, previous treatments for skin laxity, 
rhytides and texture with fractionated resurfacing and RF have 
been suggested to have greater efficacy in younger individuals. 
However, in this series we did not find that older individuals or 
individuals with deeper, well established rhytides and jowels 
had lower efficacy of skin tightening. In this series, 40% of pa-
tients were 65 or older and notably, patients in this age cohort 
(65+), had improvements in overall cosmetic outcome which 
were significantly greater than that of the mean for this series, 
66.7% versus 59.3% (P=.05).

 conclusIon
AFP treatment of the neck demonstrated significant efficacy in 
both improvements of skin laxity and rhytides as well as surface 
texture. The texture of neck skin changes with aging of the skin 
from a smooth contour of uniform color to a rough texture often 
marked by skin creping and surface pigmentation or dyschromia. 
The decreased density of pilosebaceous units on the neck as 
well as the thinner dermis on the neck creates unique challenges 
where traditional ablative resurfacing results in prolonged 
wound healing and risks of scarring and dyspigmentation.1–8,10  
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The significant degree of clinical improvement in skin laxity and 
texture with AFP for the neck coupled with an excellent side 
effect profile, makes this an attractive alterative to surgical lifting 
procedures. In the future, further investigation is warranted 
to validate the results of our pilot study and to enhance our 
understanding and optimize treatment parameters of ablative 
fractionated resurfacing.
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