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“Beam me Aboard!”

“Can you give me more power?  I need more power!”  

“Yes sir, however we may need to activate the scanner.”
“No, not yet. Let’s jump to Super-pulse immediately!”  
“But sir, she’s taken 7500 Joules already and I don’t know…she may vaporize!!!”
“You can bet on it…are your shields set?”
“Yes sir!”

“Then increase to Super-pulse, change tips to .3mm, give me 9500 kilowatts and initiate vacuum sequence…Now!”
ZZzzirrap, Vvvissss, Sshhhripp!  “You’ve done it sir!!  It’s gone and everything is sealed tight!” 

“Whew.…Yep ‘ir… it’s over now.  Put her in standby, cut power to 1W continuous wave mode.  Let’s wrap it up!”

So ends another adventure of Laser Surgery at Camboro Veterinary Hospital.  Almost sounded like a Star Trek episode didn’t it?  When I was growing up, I always wanted to be Captain Kurk, after all, my first name is James and I love being called “sir!”  And he was in charge of a Star Ship! When we became the first hospital in Pennsylvania to “boldly go where no one had gone before” and perform CO2 (carbon dioxide) laser surgery it was like taking a jump into the future.  The pretend laser beams that were supposed to vaporized tissue…poof, had literally become reality.  At lower power, the laser could be set to “stun” (like Spock’s phaser) and only cause tissue contraction with out cutting it. It really was neat!

LASER, which is the acronym for Light Amplification by Stimulated Emission of Radition, can be generated by many different types of material.  The laser beam that we are using for surgery is generated from Carbon Dioxide by exciting it with electricity in a vacuum.  The light beam that is emitted is of a frequency that is absorbed very quickly by fluid (our soft tissue is almost all fluid).  When this happens, the fluid super heats (boils), almost immediately. Poof, vapor (steam) goes up in a “plume” and a tiny bit of tissue residue or “char” (ash) is all that is left.  The amount of photovaporizatin (versus cutting) depends on many factors.  

Just like on a sunny day when we tend to burn easier (increase in the sun’s radiation), the intensity of the beam of CO2 radiation (watts), determines the power or depth of the incision. The watts range from 1 to 20 although for most surgeries we use between 3W and 9W.  The more we focus the beam, the more it increases the intensity as well, just like using a magnifying glass to start a fire using the sun. Tip diameters are as small as 0.2 millimeters up to 1.4 mm.  Finer tips are used for incisions and wider tips that diffuse the beam are for vaporizing skin tumors and contracting tissue (getting rid of wrinkles).   Varying the length of time the beam actually contacts the tissue is another obvious way to affect the depth of cut or vaporization. If the laser is left on a continuous cutting mode it will continue to vaporize tissue and anything else as sure as a Chernobyl meltdown! That’s why there are numerous “pulse” modes that can be applied.  This pulsing of the beam on, which permits intense power to be applied to a very small area, and off, with a cooling period, permits very flexible surgery protocols.  The variation comes in the number of pulses per second and the length of time the beam is active during each pulse.

Why is this all important?  The quicker the beam does its job, in as small an area as possible, the smaller amount of damage to the surrounding tissues.  The amount of damage to the surrounding tissue determines the amount of pain, swelling and quality of healing.  The nerve endings responsible for pain, the lymphatic vessels which control swelling and the capillaries which control bleeding are all sealed by this “quick-frying” with virtually no damage to neighboring tissue. Therefore there is less swelling, less bleeding and less pain! Remember, the CO2 laser is absorbed by fluid, so using it for surgery on bone and teeth is a no –no. Tremendous amounts of heat would be generated and sparks would literally fly!  This particular laser beam can not be used for retinal or intra-ocular surgery either because the clear part of the eye (cornea) absorbs the beam and would be cut by it!  

Because this beam of light can be deflected by shiny surgery instruments, often times “brushed” or dull instruments are used to decrease the risk.  Eye shields should be worn to protect eyes and special laser masks are used to prevent inhalation of the vaporized tissue that is part of the plume. A smoke vacuum machine is also on during surgery.  
It’s not quite as tough as captaining a Federation Star Ship, but I must admit that I really get a charge out of my trusty CO2 Luxar Laser with the flexible fiber wand that delivers 20 Watts in Super-Pulse C3 Mode with the 0.2 millimeter tip that would slice through any “Cling-on” type skin tumor in a nanosecond!  Oh the power! 

Next time we will talk about the newest type of laser (FDA approved in 2005) that is designed for therapy!  A 905nm Galium Aluminum Arsenide diode that will provide treatment with the wave of a wand! Gosh, that sounds so cool!  “Bones…beam me aboard! “  
