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Long-pulsed Nd-YAG 1064nm is the latest wavelength on the market for treating vascular lesions. It is efficient for treating superficial reddish vessels as well as deeper bluish ones. There is an anatomical difference between reddish facial vessels and bluish leg veins. Leg telangiectasias are located deeper within the dermis and sometimes in the sub-cutaneous fat and have thicker walls than capillaries. A thicker adventitial tissue also surrounds them. Hydrostatic pressure plays also a negative role in the treatment of leg veins. All these differences make leg veins more difficult than facial telangiectasia to be treated with light.

Vascular treatment with laser
Lasers have been first used for treating vascular lesions on the face, e.g. on port-wine stain. Recently there is great interest in also treating leg telangiectasia with lasers. A variety of lasers and intense pulse light sources have been used, more or less successfully, to treat leg veins. Three factors are critical in determining vascular specificity, for treating vascular lesions: wavelength, pulse duration and fluence.
1. Wavelength

Oxyhemoglobin contained in blood vessels has a maximum peak of absorption around 540 nm (alpha peak) and 580 nm (beta peak). This is true for small superficial vessels mainly located on the face. That is the reason why the vast majority of wavelengths for treating facial vessels are in the range of 532 nm to 595 nm. At 1064nm oxyhaemoglobin has a poorer absorption peak that in the visible range, but there is still one. So red, superficial blood vessels can still be treated with 1064 nm. On the other side, vessels on the legs are usually located deeper and contain more deoxyhemoglobin, because they are more bluish. This situation moves the absorption curve to the right, from 800 nm to 1200 nm. The longer the wavelength the deeper it penetrates into the skin. 1064 nm can penetrate millimetres below the epidermis, far more than visible wavelengths. This will require very high energy levels to coagulate vessels located so deeply. It is now well established that 1064 nm is able to coagulate all type of vessels, if enough fluence is delivered (see 3.).

2. Pulse duration

A clear difference must be made between the surgical Nd-YAG 1064 nm laser, which is a continuous wave laser and the long-pulsed 1064 nm. The first is a surgical laser mainly used by general surgeons or urologists, while the second has really technical characteristics for treating cutaneous vascular lesions. The first one works in the second or tenth of a second domain, while the second works in the millisecond domain, since we know that millisecond is the ideal pulse duration for treating vascular lesions within the skin. As we must deliver very high-energy pulses to thermo coagulate vessels located deeply into the skin, the epidermis should be protected to minimise damage to pigmented cells as well as keratinocytes. This is achieved by three different ways : 

a) the longer the wavelength the less energy absorption by the melanocytes ; 

b) by delivering the energy in a time much longer than the thermal relaxation of the epidermis (~1-2 msec) allows this small target to evacuate the heat while the larger target, the vessel, accumulates the heat, having a much higher thermal relaxation time (10-100 msec) ; 

c) the epidermis is actively cooled by a contact cooling system with recirculating water attached to the laser. This active cooling spares the epidermis, allows more energy to penetrate into the depth and last but not least diminished the pain during treatment. It is mandatory to use a cooling mean with 1064 nm as high fluences are required to coagulate vessels and also because 1064 nm has a high scattering coefficient.

3. Fluence

To thermo coagulate leg veins, the system should be able to deliver very high-energy pulses through large spot sizes to enhance scattering into the dermis. Since 1064 nm is less absorbed by the vessel, fluences around 180-250 J/cm2 are usually required. If these high fluences are not reached, the vessel will not be completely coagulated, recanalisation will occur with poor results. 

In conclusion, long-pulsed 1064nm is a very efficient wavelength to treat all type of vessels, from red to blue, not only leg veins but also on other anatomical locations.


