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Since 1991, phototherapy (low-level laser therapy and near-infrared ray therapy) has been used in the management of patients with various pediatric orthopedic and rehabilitation diseases. I will present the following recent progress of phototherapy. (1) It suppresses myotonia associated with spastic cerebral palsy and is useful as an auxiliary means of functional training in patients with this condition. (2) It is useful in shortening the treatment period and preventing femoral head deformity in patients with Perthes disease (femoral head necrosis seen in children). (3) It suppresses muscle tension around the hip joint and alleviation of restricted flexion-abduction in patients with congenital dislocation of the hip that enables easier reduction of the dislocation and the prevention of Perthes-like deformity, which is a serious complication. (4) It alleviates swelling in patients with ankle sprain by reducing the superficial skin temperature of the swollen area. (5)Histological study of muscles: Following long-term (3-week or longer) irradiation, there was an increase in nerve activity, suggesting the possibility that irradiation have the potential to alter the distribution of the myofiber types. (6)Application to patients with congenital clubfoot: The application of LLLT and corrective massage before the correction of deformities with a cast facilitated the correction, enabling further improvement in congenital clubfoot. (7)The possibility of the application of LLLT in patients with osteoporosis: LLLT tended to stimulate ossification and suppress bone resorption temporarily, suggesting the feasibility of applying LLLT as a means of treating osteoporosis. (8)The possibility of the use of LLLT applied to the neck for the improving the cerebral blood flow was evaluated in patients with spastic cerebral palsy, using single photon emission computed tomography. Better knowledge of the characteristics of light may expand the scope of application of phototherapy for other diseases.
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Background and Aims

It is very important that the photobiological basics governing laser/tissue interaction are known, to enable the clinician to achieve the correct clinical effect. In addition, a practical hands-on working knowledge of the laser system being used is also important. To that end, this Hands-On Course has been designed. 

Laser Systems:

The  laser systems are as follows: a 10600 nm carbon dioxide (CO2) laser with both conventional 50 µm single beam and ablative fractional handpieces; a 1550 nm Er:glass laser for nonablative fractional skin rejuvenation; a micropulsed 1444 nm Nd:YAG laser for laser-assisted interstitial contouring of the body and face, and other interesting applications including varicose vein treatment; a Q-switched dual mode (Q-switched and quasi-long pulse) Nd:YAG system delivering both 1064 nm and 532 nm for a variety of cutaneous lesions including tattoos; a Q-switched ruby laser (694.3 nm) for pigmented and vasculogenic cutaneous lesions and tattoos; a pulsed dye laser (595 nm) for vascular lesions; and finally a hand-held gallium aluminium arsenide (GaAlAs) diode laser therapy (LLLT) system (830 nm).

Methods and Conclusion:

Candidates will be moved round each laser system in small groups, in turn. Each system characteristics will be explained, including the laser/tissue interaction anticipated at the wavelength of each system. The set-up and parameter selection of each system will be explained, and practised. Inanimate targets may be used to demonstrate laser/tissue interaction, and the importance of parameter manipulation, especially spot size. The safety aspects of each system will be discussed. At the end of the course, candidates should have acquired basic practical experience with the systems presented.
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