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lasers Dr Shlomit Halachmi 

 B
roadly speaking, the changes of 
the ageing face can be classified 
as epidermal and dermal. epider-
mal changes are generally those 

of superficial texture and colour and arise 
from cumulative sun damage to keratino-
cytes and melanocytes. Dermal changes 
are manifested as lines, wrinkles, and 
overall loss of dermal volume and elastic-
ity due to solar elastosis and collagen loss. 

When the goal is epidermal texture 
correction, generally a superficial treat-
ment will suffice and ablative treatments 
are preferred. For dermal correction, 
there is a role for ablation, but heating is a 
critical component. Therefore, to address 
these two components, one must choose 
the depth as well as the temperature.

At very high temperatures, near the 
boiling point of water, there is immediate 
vaporisation of tissue. This is the basis of ablative procedures 
and skin resurfacing. Since this is an irreversible change, new 
tissue must be generated to replace the ablated tissue. 

At slightly lower temperatures of 60–90deg, heating causes 
immediate denaturation of the proteins. This induces collagen 
shrinkage, perceived clinically as immediate tightening. Tem-
peratures above 40deg but below the temperature of denaturation 
cause fibroblast stimulation and induce new collagen synthesis.

Ablative treatments induce heating as well. Histological stud-
ies show that around the ablated tissue in a CO2 (10,600nm) 
laser treatment, there is a zone of collagen denaturation. This 
is the area where the temperature was in the 60–90deg range. 

Outside this is another zone (which cannot be visualised by 
histology) of fibroblast stimulation where the temperature was 
40–60deg. For erbium:YAG (2940nm) lasers, which have a 
higher water absorption coefficient than CO2, there is generally 
a thinner zone of heating around the ablated tissue. 

With radio frequency (RF), the size and shape of the zones of 
ablation and heating will vary with the parameters. RF has a prac-
tical advantage over lasers in that, due to its contact nature, the RF 
devices can monitor tissue temperature during treatment and po-
tentially adjust or stop the energy based on temperature changes.

With this as background, one can approach the treatment by 
deciding on the depth and heating requirements. For epidermal 
treatments, the goal is to ablate, while heating may not be needed. 
The ablation should be at a high density to maximise the effect of 
the fractional treatment. A fractional CO2 or erbium:YAG, using 
low fluence and high density, or RF with high density and settings 
that favour fast heating (for ablation) can provide this. 

For dermal treatment, the heating component is important, 
both for immediate collagen denaturation and for fibroblast 
stimulation. For this, CO2 and RF are appropriate. The depth, 
of course, must be greater, and the energy higher. 

However, since there is a zone of heating around each ablated 
channel, to avoid overlap of the heating zones, the density of the 
ablated channels must be reduced. Consequently, higher-powered 
treatments will require modification of the fractional density.

The challenge comes in treating patients who need both epi-

dermal and dermal targeting, as the epi-
dermal treatment requires low power and 
high density, while the dermal treatment 
requires high power and lower density. 
This can be accomplished by two passes: 
one pass for the deeper tissue followed 
by a second pass for the superficial treat-
ment. 

One device—CO2RE by Syneron-
Candela—overcomes this by allowing 
a combination of superficial and deep 
channels in a single pulse in the “fusion” 
mode. The handpiece has a scanner whose 
software allows the user to place dense, 
low fluence foci as well as less-dense, high 
fluence foci in each pulse. This makes for 
a single-pass treatment that can cover, for 
example, 40% density at low power and 
5% at very high power.

Another way to approach this is to ap-
ply “sublative” energy. In this technology, RF is delivered by a 
handpiece (from eMatrix or eTwo, Syneron-Candela) in such a 
geometry that there is immediate, rapid heating at the epider-
mis, followed by milder but broader heating in the dermis. 

In contrast to the “V” or “U” shaped lesions of CO2 and 
erbium:YAG lasers, the lesions formed in sublative rejuvenation 
are “^” shaped, with a small focus of epidermal ablation and a 
broad base of dermal heating. This approach is useful when there 
is a need for mild epidermal treatment and a greater need for der-
mal heating. Its main benefit over laser is the lower downtime.

Some patients may have the opposite need: only dermal tar-
geting is required, and the epidermis should be spared from 
ablation or heating. For these patients, micro-needle RF is ex-
cellent, as the energy is delivered directly into the dermis with 
micro-needles, with no energy deposition at the epidermis. This 
reduces downtime and risk of hyper- or hypopigmentation. 

The first and most published of such devices is the bipolar 
system developed by Dr Basil Hantash, which has been acquired 
and is now marketed by Syneron-Candela as ePrime. The device 
has a disposable tip comprising pairs of RF electrodes, pin-like 
in appearance. When they enter the dermis, and are confirmed 
by feedback to be within the dermis based on electric imped-
ance, they deliver a time-limited electric current. 

The device allows the user to programme the exact tem-
perature to which the tissue should be raised, and the duration 
of that temperature. Histological studies show that heating is 
confined to the area between the needs, with no peripheral or 
epidermal damage. 

In vivo studies also show increased collagen and elastin fol-
lowing the treatment, and clinical studies show dermal thick-
ening and improvement in fine lines in difficult to treat areas, 
such as  the lower face. Clinical studies using the standardised 
Fitzpatrick and Alexiades scales show over 90% improvement 
from baseline at three months and nearly 100% in six months, 
and patient satisfaction rates of 89% and 91%.

Dr Shlomit Halachmi is a consultant dermatologist who practises 
in the US and Israel

Depth charges
Many technologies exist for 
fractional resurfacing. The 

principal questions are when 
is each useful and at what  

depth should the energy be 
placed? The clinical target 
dictates the answer, writes  

Dr Shlomit Halachmi
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