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lthough lasers have 
been used in head 
and neck surgery for 
more than 30 years, 
their use has not 
been a prominent 

form of treatment untifthe 1990s. 
With new instruments and im- 
proved techniques, lasers are now 
used more than ever before. Above 
all other types of lasers, the C0,laser 
has proven to be the most effective 
for use in the larynx. Laser treat- 
ments are not only used for warts in 
the throat, or laryngeal papillomas, 
but are very widespread in many 
other areas of head and neck surgery 
as well. They have proven 
themselves in the operating rooms of 
the 1990s and are sure to be around 
for many years to come. 

Historical Perspective 
As early as the 17th century, physi- 
cians were using the term, "warts in 
the throat," to describe benign 
tumors most often found in the lar- 
ynx of children.' Since that time, 
many different treatments have been 
tried, several of which are still used 
today. Of these treatments, the CO, 
laser seems to be one of the best 
ways to control the spread of these 
warts, or papillomas, as they are 
known today. 

Juvenile laryngeal papillomatosis 
was the term used for many years, 
and as recently as the 1960s, to 
describe benign tumors most often 
found in patients 15 years of age and 
under. These tumors are caused by 
the human papilloma virus (HPV). 
Two thirds of all patients affected 
are under the age of five. However, 
patients should be treated regardless 
of age, since no relationship has been 

shown between puberty and a 
regression of the disease. Although 
these papillomas are most common 
in the larynx, they may also be 
found in the nasal mucosa and in 
the lung parenchyma and have been 
reported in the esophagus; however, 
they seldom invade submucosal tis- 
sue. The papillomas usually occur in 
multiple clusters spread over a wide 
area and may be localized as well.' 

Over time, many different treat- 
ments have been used for laryngeal 
papillomas. Some of the more com- 
mon treatments have included injec- 
tions of hormones and steroids, the 
use of ultrasound and radiotherapy, 
a vaccine made from the papillomas 
themselves, and tracheotomy. 
Radiotherapy is contraindicated 
since it may encourage malignancy, 
and tracheotomy should be 
avoided, as papillomas may grow at 
the tracheostoma. Some treatments 
still used today are removal by 
microsurgery, cryosurgery, electro- 
surgery, ultrasound, direct removal 
by laryngofissure, and naked-eye 
endoscopic removal.' Though these 
treatments are still in use today, 
removal of the papillomas by laser 
causes less trauma to the larynx and 
airway. 

Anatomy of the Larynx 
An examination of the anatomy of 
the larynx, sometimes called the 
voice box, shows it to be composed 
mostly of cartilage connected by lig- 
aments. Its movement is controlled 
by numerous muscles. The larynx is 
located between the base or root of 
the tongue and the top of the 
trachea, with the thyroid gland 
located on either side. The lining 
consists of a mucous membrane 

continuous with that of the trachea 
and pharynx. In adult males, the lar- 
ynx is considerably larger than that 
of the female and may be seen mov- 
ing when talking or swallowing; it is 
sometimes referred to as the 
"Adam's apple." The larynx of an 
adult male is approximately 45 mm 
in length compared with the larynx 
of a female, which is approximately 
35 mm. In children, the size varies 
very little between the male and 
female until vubertv. 

The uppe; portick or vestibule of 
the larynx is triangular and slopes 
downward and backward. The 
epiglottis, ventricular fold (false vocal 
cords), and vocal fold (true vocal 
cords) are just part of its contents 
(Figure 1). The upper and lower por- 
tions are divided by the vocal folds. 
The lower portion is at first an ellip- 
tical form that widens and assumes a 
circular form at the bottom. This cir- 
cular form connects with and is con- 
tinuous with the trachea (Figure 2).2 

Lasers in Treatment 
The use of the laser in otolaryngol- 
ogy had its beginning in the 1960s 
with the use of argon laser therapy. 
Since then, the Nd:YAG, copper 
vapor, gold vapor, and other types 
have been tried, but the CO, laser 
has achieved the best results. Today 
it is the most common type of laser 
used for various otolaryngologic 
applications. After the laser's intro- 
duction, its use rapidly increased 
until it plateaued in the mid 1980s. 
By the late 1980s there was a sharp 
decrease in laser use, but since 1990 
lasers have once again become pop- 
ular. This is largely due to the many 
advances in the field of laser technol- 
ogy. For example, the first CO, laser 



for the operating room was approxi- 
mately the size of a telephone booth. 
While this laser did have an articu- 
lating arm, there was no way to 
direct the laser energy precisely 
through a laryngoscope. Advances 
in modem-day lasers include the 
development of the micromanipula- 
tor that attaches the articulating arm 
to the operating microscope, a dras- 
tic reduction in the size of lasers, and 
the availability of hand-held fibers 
and instruments. The existence of 
organizations that publish user 
guidelines and safety standards for 
laser use have also helped to 
increase the popularity of lasers. 

Preoperative Considerations 
Several things must be considered 
before beginning a laser laryngos- 
copy. Not only must the surgeon be 
familiar with the use of the laser and 
the procedure itself, but the 
anesthetist must be aware of the 
adverse effects that may appear 
unexpectedly and be prepared to 
deal with them if necessary. 

Intraoperative Concerns and Safety 
Precautions 
Many of the intraoperative concerns 
present with a traditional laryngo- 
scopic procedure still exist in laryn- 
goscopy with lasers. In addition to 
these concems, the safe use of the 
laser is essential. Nitrous oxide 
should not be used for several rea- 
s o n ~ . ~First, it causes decreased car- 
diac output in patients with heart 
damage.' Second, and most impor- 
tant in laser use, nitrous oxide is as 
combustible as oxygen. 

Another concern is the possibility 
of cardiac arrhythmias during laryn- 
goscopy. These may occur from the 
pressure of the laryngoscope blade 
on the supraglottis thus stimulating 
deep laryngeal receptors. Arrhyth- 
mias must not be ignored, since they 
increase both intraoperative and 
postoperative myocardial infarction 
risks. Cardiac arrhythmias usually 
clear once the laryngoscope is 
removed. If the arrhythmias reap- 
pear upon reinsertion of the laryngo- 
scope, the procedure should be ter- 
minated and rescheduled. When it is 
necessary to return a second time, 50 
to 100 mg of lidocaine should be 
given intravenously after induction, 
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Figure 1.Laryngoscopic view of larynx. 

or the superior laryngeal nerve possibility of an endotracheal tube 
should be blocked prior to the start fire or explosion. To reduce this risk, 
of general anesthesia. a laser-safe tube must be used.',' 

Laryngeal spasms are quite com- There are currently many different 
mon upon removal of the laryngo- tubes available that are approved for 
scope and with the reversal of any laser use. Some of these are manu- 
muscle relaxant that has been used. factured with methylene blue in the 
The use of lidocaine on the vocal cuff, while others are not. The cuff of 
cords helps to prevent laryngo- a laser tube should be filled with 
spasms. Postoperative edema may normal saline, as opposed to air as 
also compromise the airway. Intra- are other tubes. If the tube does not 
venous steroids may reduce edema have methylene blue in the cuff, the 
but should be used only if excessive anesthesia personnel should plan to 
mucosa trauma has occurred.' fill it with normal saline containing a 

The most dangerous risk is the dye. The dye will alert the surgeon 
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Figure 2. Ligaments of the larynx. 



to a leak in the cuff should it be hit is to place a "laser in use" sign on otherwise be caused by the laryngo- 
by the laser beam while the saline the outside of all doors leading into scope. The surgeon inserts a laser- 
will absorb the laser energy and heat the operating room suite.3 This sign safe laryngoscope and secures it in 
to help prevent injury. Anesthesia should be clearly visible and should place with a suspension device. 
personnel may choose to use a jet also state what type of laser is in use. Moist cottonoid pledgets are placed 
technique or an apneic technique, The laser itself must be test fired around the cuff of the endotracheal 
which do not require a tube for before the patient enters the room, tube for added protection from the 
patients who have a compromised but only after each person in the laser beam. This is done using the 
airway; however, these techniques room has donned protective microlaryngeal grasping forceps. 
are not preferred in laser cases. eyewear and a mask designed Once everything is in place, the 
Regardless of the technique chosen, specifically for laser use.3 To prevent laser arm is attached to the microma- 
combustible anesthetic gases must burns to the patient and to the oper- nipulator, which was previously 
not be used for laser procedures. ating room personnel by reflected placed on the microscope along with 
Again the use of nitrous oxide is dis- beams, all instruments selected must a 400-mm objective. At this time, wet 
couraged since a mixture of nitrous have either a nonglare or ebonized eye pads are taped to the eyes and 
oxide and oxygen can be ignited by finish.' The laryngoscope (a large- wet towels or drapes are used to 
CO, laser as readily as 100% oxygen. bore one is best) must also have a cover the face and all exposed metal 
The preferred inhalation agents are port for connection to the smoke surfaces of the laryngoscope and 
halothane and forane.' When possi- evacuator and be approved for laser suspension device to prevent bums 
ble, a 24% solution 0, mixture is use. Only after all of the equipment to the patient.' The laser is now 
preferred for delivery of these is checked and found to be working ready to be tumed on. The surgeon 
agents. This mixture can be achieved properly is the patient taken into the tells the laser operator the power 
by using both 0,and compressed operating room suite to begin the settings he or she wishes to use and 
air. laser treatment. the laser operator keys the settings 

Laser safety is not only of concern into the laser control panel. These 
to anesthesia personnel and the sur- Patient Preparation settings are obtained based on cer- 
geon but is the responsibility of the Once in the operating room, the tain laser principles involving the 
entire operating room team as well. patient is placed on the operating relationship of the watts of energy 
Each team member should be famil- table in the supine position and pre- used and the area over which the 
iar with the laser equipment as well pared for the surgical procedure. energy is delivered. The pulse mode 
as knowledgeable of laser precau- Following induction and establish- is usually preferred over the contin- 
tions. This is usually accomplished ment of the airway by the anes- uous mode to prevent heat damage 
by attending a laser seminar or laser thetist, the patient is paralyzed to within the larynx. A typical setting 
training course. The surgical technol- ensure complete immobility of the might be a spot size of 0.8 mm with 
ogist should visually check all vocal cords. Paralysis is not always 4 to 6 watts of power at 0.1 second.' 
ebonized finishes on instruments as necessary in a standard laryngos- With the settings entered, the laser is 
well as the operation prior to the copy, but in a laser treatment, severe once again test fired on a wet tongue 
start of the procedure. Operating damage may be done to the cords if blade to ensure that the aiming beam 
room staff must take all available they move unexpectedly. The sur- and the laser beam are aligned and 
precautions to prevent an accident geon may place a mouth guard or that the laser is working properly. It 
or injury. 

The first precaution that must be 
taken by operating room personnel I 

tooth protector on the patient. This 
helps prevent damageto the 
patient's teeth and gums that may I 

is important to note that, even at this 
if the laser misfires or gives 

the operator an error code, it must 

Figure 3. Techniques used in CO, laser laryngoscopy. 



not be used in order to provide the 
patient with the safest possible treat- 
ment. As soon as all safety measures 
have been met, the surgeon proceeds 
with the laser treatment. 

Operative Procedure 
There are two methods that may be 
used in the larynx. The first is a skip- 
ping technique used to incise the 
squamous epithelium of the vocal 
cord. This technique produces a ser- 
rated cut and therefore lessens the 
chance of an uneven cutting depth 
by the laser beam. The second tech- 
nique used in the larynx is shaving. 
Shaving is done with an operating 
platform, placed behind the lesion to 
protect the underlying tissue. By 
allowing half of the beam to impact 
the lesion and half of the beam to hit 
the platform, the lesion is shaved or 
vaporized a small amount with each 
firing of the laser beam (Figure 3).' 
Both techniques may require the use 
of some or all of the following: metal 
laser mirrors, forceps, operating 
platforms, suction tips, probes, and 
other instruments approved for laser 
use (Figure 4). Laser safety must 
remain in the forefront of everyone's 
mind throughout the procedure. 
With the proper use of all laser-asso- 
ciated equipment, the results will be 
both safe and effective. 

Upon completion of the laryn- 
goscopy, the wet towels or drapes 
are removed, and the articulating -
arm is removed from the 
microscope. Before removal of the 
laryngosiope, cottonoid pledgets are 
removed and counted as a sponge 
count. 

Postoperative Care 
After removal of the laryngoscope, 
the patient is awakened according to 
standard procedure and taken to the 
postanesthesia care unit. As in other 
procedures, the patient remains in 
postanesthesia care until he or she is 
stable and able to return to the floor. 
Most laryngoscopic procedures are 
done as a same-day surgery outpa- 
tient basis. However, patients must 
be observed for bleeding or edema, 
which could block the airway. This 
is the most common postoperative 
concern in any surgical procedure 
involving the airway. 

Figure 4. Items needed to perform laser laryngoscopy. 1,Laser mask; 2, Protec- 
tive eyewear; 3,400-mm objective; 4, Micromanipulator; 5, Straight and 90" 
angled probe; 6, Fiber optic light cables; 7, Non-glare laryngoscope (pediatric 
and adult); 8, Suction tip; 9, Operating platform (4 & 6 mm); 10, Metal mirrors; 
11,Straight, left, and right grasping forceps; 12, Suspension device; 13, Endotra- 
cheal tube; 14, Cottonoid pledgets. 

Promising Results 
The knowledge and safe use of the 
CO, laser have given many patients 
better results than any other proce- 
dure currently used. Although a pro- 
longed remission (many years for 
some patients) has been reported, 
the disease may not be permanently 
eradicated. A reported 65% control 
rate for pediatric-onset patients and 
a 45% control rate for adult-onset 
patients may be achieved. However, 
the pediatric patient may require 
treatments much more frequently, 
possibly as often as every 3 to 6 
months.' The treatment rate varies 
greatly from patient to patient. 

Not only may papillomas be 
treated with better results, but acces- 
sory instruments for the laser have 
made it possible to treat lesions pre- 
viously considered inoperable and 
still achieve a good result. These 
benefits, along with improved intra- 
operative bleeding control, less post- 
operative pain and edema, less 
chance of scarring and web forma- 
tion postoperatively, and a greatly 
reduced chance of seeding, all work 
together to make the CO, laser bene- 
ficial as a means of treatment.' 

Otolaryngologists have reported 
positive results in the laser treatment 
of many other laryngeal diseases as 
well. These include capillary heman- 
giomas, the reduction of  scar tissue, 
webs, other lesions involving the 
vocal cords and epiglottis, and the 
debulking of large malignant lesions 
to improve the patient's airway? 
Combining these with the hundreds 
of other possible uses in head and 

neck surgery, the CO, laser, along 
with other laser types, is sure to 
remain one of the most promising 
treatments available to the otolaryn- 
gologists of today and tomorrow. A 
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