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Laser

Laser  : is an acronym for Light Amplification by Stimulation Emission of Radiation.

  The laser produced from excited atoms when stimulated by photons to produce new photons resemble the stimulating photons.

 Properties of laser :  the laser beam differ than the normal light by the following properties.

1- Low divergence (collimation ). Laser beam ( light )dose not diverge or diverge in very small amount.

2- Monochromicity . Laser light consist from one wave length, while the visible light consist from different colors , each color have special wave length.

3- Coherence. When laser beam fall on white rough surface , we can see light spots and other dark spots, which can be seen in visible light ( normal light).

4- High focus ability and high intensity. The intensity is 50 times more than sun light .

Types of laser :  

a-depending on type of radiation : 1- pulse laser                2-contnuous laser   .

b-depending on active medium.

   1- solid state lasers  e.g. ruby laser, Neodium with glass   

   2-Gas laser e.g. Helium neon laser, Argon laser, Co2 laser.

   3-dye laser e.g. Argon or nitrogen. (the liquid state laser).

Other type of laser 

1-metal vapor laser e.g. Selenium-hydrogen laser.

2-chemical laser e.g. flor with detrium.

3-excimer laser.

4-semiconduction laser.

 Laser-tissue interaction: 

     (The mechanism of action of laser in the tissue ) 

  The effect of laser in the tissue is depending on the penetration , absorption, reflection and scattering of the ray in the tissue .

The laser light which absorb from the tissue may cause :

-coagulation –lead to necrosis and hemostasis.

-Vaporization –lead to cutting and debulking 

-sonic effect –lead to membrane disruption.

The laser react with tissue to give series of activity like :

  1-thermal reactions                   2-photochemical reactions                 3-electrodynamic reactions.

Advantage of using laser in surgery : 

1- non-touching technique.

2-getting dry surgical site (no bleeding ).

3-decrease blood loss.

4-do not interfere between patient and monitors.

5- no edema , no fibrosis , no stenosis postoperatively.

6- complete destruction of the residual tumor cells , for that there is no chance for recurrence of tumor or expansion.

7-more accuracy in surgery.

8-no need for use of ordinary surgical instruments .

9- reduce the post –operative pain.

10- local sterilization in the site of operation.

11-in reverse of using the chance for tumor or cancer production.

Low energy , Biostimulation laser ( soft laser ): 
   These types of laser have no ability for surgical interference , no ability for cutting or vaporization or hemostasis, its used to promote healing , reduction of pain. e.g. He-Ne laser ( helium Neon ) and Diod laser.

  Low –energy laser –used in the treatment of , hypertrophy, atrophy , allergic cases , reduce of pain , osteoporosis, osteoarthritis, strain and sprain of joints, migraine pain, use in fracture, use in numbness and palsy. 
Mechanism of action: 
1-↑biosynthesis of DNA, and RNA.

2-↑Celluar replication.

3-stimulation of production of collagen.

4-↑fibroblast activity.

5-alteration of immune response.

6-exaggeration the tissue blood supply .

7-reduce the excitability of nervous tissue.

8-thermal events.

Medical and surgical applications of laser: 

 Laser are used for 

1-Diagnosis e.g. a- diagnosis of atherosclerotic vessels.                B-diagnosis of melanoma.

2-Treatment –low energy laser.

  --promote healing e.g. wound healing , fracture healing.

  --use in treatment of inflammatory cases e.g. necrotic ulcerative gingivitis , herpes of lip.

 --used in treatment of cardiovascular diseases. e.g. arythmia during myocardial ischemia, acute infraction.

 --for treatment of ENT ( ear –nose-  throat ).

--for treatment of bronchial asthma.

--for treatment of viral hepatitis in children .

--for treatment of acute salpangio oophoritis.

3- surgical interference  e.g. 

--treatment of peptic ulcers.

--control bleeding .

--ENT surgery .

--removal of tumor .

--breakdown urethral and cystic calculi.

--used for arthroscopy(arthritis).

The side effect of laser : 
On the eye –have harmful effect on the eye and should use protective glass.

On the body—may cause local effect ( burns). 
