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INTRODUCTION 

Purpose 

The purpose of this module is to provide the learner with information concerning specific surgical 
procedures performed on the larynx. The articles that follow originally appeared in The Surgical 
Technologist and have been reprinted in this series. Upon completing this module, the learner will 
receive 3 continuing education (CE) credits in category 3G. 

Using the Module 

1. Read the information provided, referring to the appropriate figures. 
2. Complete the enclosed exam without referring back to the text. The questions are in a 

multiple-choice format and are taken directly from the corresponding article. Choose your answer 
based on the information presented in the article itself. Do not choose a response based on your 
personal experience, but instead select the best answer from the alternatives given. 

3. Mail the completed exam answer sheet to AST, SSCE Series, 7108-C S. Alton Way, Englewood, 
CO 80112-2106. Please keep of copy of your answers before mailing the answer sheet. 

4. Your exam will be graded, and you will be awarded CE credit upon achieving a minimum 
passing score of 70%. If you are an AST member, your credits will be recorded automatically and 
you do not need to submit the credits with your yearly CE reporting form. 

5. You will be sent the correct answers to the exam. Compare your answers with the correct 
answers to evaluate your level of knowledge and determine what areas you need to review. 



Laser Removal of 
Wartsin the Throat 

I 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 until the 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 
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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 puberty. 

The upper portion or vestibule of 
the larynx is triangular and slopes 
downward and backward. The 
epiglottis, ventricular fold Valse 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 concerns, 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 anestheGa. 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 I dye. The dye will alert the surgeon 
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igure 2. Ligaments of the larynx. 



to a leak in the cuff should it be hit 
by the laser beam while the saline 
will absorb the laser energy and heat 
to help prevent injury. Anesthesia 
personnel may choose to use a jet 
technique or an apneic technique, 
which do not require a tube for 
patients who have a compromised 
airway; however, these techniques 
are not preferred in laser cases. 
Regardless of the technique chosen, 
combustible anesthetic gases must 
not be used for laser procedures. 
Again the use of nitrous oxide is dis- 
couraged since a mixture of nitrous 
oxide and oxygen can be ignited by 
CO, laser as readily as 100% oxygen. 
The preferred inhalation agents are 
halothane and forane.' When possi- 
ble, a 24% solution 0, mixture is 
preferred for delivery of these 
agents. This mixture can be achieved 
by using both 0,and compressed 
air. 

Laser safety is not only of concern 
to anesthesia personnel and the sur- 
geon but is the responsibility of the 
entire operating room team as well. 
Each team member should be famil- 
iar with the laser equipment as well 
as knowledgeable of laser precau- 
tions. This is usually accomplished 
by attending a laser seminar or laser 
training course. The surgical technol- 
ogist should visually check all 
ebonized finishes on instruments as 
well as the operation prior to the 
start of the procedure. Operating 
room staff must take all available 
precautions to prevent an accident 
or injury. 

The first precaution that must be 
taken by operating room personnel 

is to place a "laser in use" sign on otherwise be caused by the laryngo- 
the outside of all doors leading into scope. The surgeon inserts a laser- 
the operating room suite? This sign safe laryngoscope and secures it in 
should be clearly visible and should place with a suspension device. 
also state what type of laser is in use. Moist cottonoid pledgets are placed 
The laser itself must be test fired around the cuff of the endotracheal 
before the patient enters the room, tube for added protection from the 
but only after each person in the laser beam. This is done using the 
room has donned protective microlaryngeal grasping forceps. 
eyewear and a mask designed Once everything is in place, the 
specifically for laser use.3 To prevent laser arm is attached to the microma- 
burns to the patient and to the oper- nipulator, which was previously 
ating room personnel by reflected placed on the microscope along with 
beams, all instruments selected must a 400-mm objective. At this time, wet 
have either a nonglare or ebonized eye pads are taped to the eyes and 
finish? The laryngoscope (a large- wet towels or drapes are used to 
bore one is best) must also have a cover the face and all exposed metal 
port for connection to the smoke surfaces of the laryngoscope and 
evacuator and be approved for laser suspension device to prevent burns 
use. Only after all of the equipment to the patient? The laser is now 
is checked and found to be working ready to be turned on. The surgeon 
properly is the patient taken into the tells the laser operator the power 
operating room suite to begin the settings he or she wishes to use and 
laser treatment. the laser operator keys the settings 

into the laser control panel. These 
Patient Preparation settings are obtained based on cer- 
Once in the operating room, the tain laser principles involving the 
patient is placed on the operating relationship of the watts of energy 
table in the supine position and pre- used and the area over which the 
pared for the surgical procedure. energy is delivered. The pulse mode 
Following induction and establish- is usually preferred over the contin- 
ment of the airway by the anes- uous mode to prevent heat damage 
thetist, the patient is paralyzed to within the larynx. A typical setting 
ensure complete immobility of the might be a spot size of 0.8 mm with 
vocal cords. Paralysis is not always 4 to 6 watts of power at 0.1 second.' 
necessary in a standard laryngos- With the settings entered, the laser is 
copy, but in a laser treatment, severe once again test fired on a wet tongue 
damage may be done to the cords if blade to ensure that the aiming beam 
they move unexpectedly. The sur- and the laser beam are aligned and 
geon may place a mouth guard or that the laser is working properly. It 
tooth protector on the patient. This is important to note that, even at this 
helps 'prevent damagesto the poinil if the laser misfires or gives 
patient's teeth and gums that may the operator an error code, it must I 
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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 eq;ip&ent, 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 
laryngoscope, 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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Type I Thyroplasty 
Voice Ihpiovement 

ARTICLE BY MARY KENNEDY, CST 

ince the early 1900s, 
doctors have 
researched possible 
treatments to correct 
dysphonia (impair- 
ment of voice) 
caused by unilateral 

vocal cord paralysis. In 1912, Brun- 
ings used paraffin to inject the vocal 
cord, which had successful results, 
but was not well received by other 
physicians, due to the formation of a 
paraffinoma. In 1915, Payr used a 
transverse U-shaped incision on the 
thyroid cartilage to make an anteri- 
orly-based pedicle flap, which was 
depressed in an inward direction to 
displace the vocal cord medially. 
The effect was limited; in most 
patients, the flap did not survive. 
Therefore, most surgeons did not 
accept this procedure. Many other 
surgeons varied Payr's surgery, 
using different cartilage grafts and 
placing them usually between the 
thyroid cartilage and the inner peri- 
chondrium of the vocal cord. These 
procedures had varying degrees of 
success, but no one treatment was 
widely used. In the 1960s, Arnold 
popularized the use of polytetra- 
flouroethylene (PTFE) injected into 
the paralyzed vocal cord. PTFE 
injection was the treatment of choice 
until the development of type I thy- 
roplasty in recent years.' 

In 1974, Isshiki developed a 
series of thyroplasties, which are 
surgeries to correct the vocal cords 
through an external approach by 
way of the thyroid cartilage.',' There 
are four types of thyroplasties: 

Type I: Medialization of the vocal 
cord. 

Type 11: Lateralization of the 
vocal cord. 

Type 111: Relaxation (shortening) 
of the vocal cord. 

Type IV: Tensing (lengthening) 
of the vocal cord.' 

Type I thyroplasty has several 
distinct advantages over PTFE 
injection making it the treatment of 
choice for unilateral vocal cord 
paralysis since the mid-1980s. 

Disadvantages of PTFE Approach 
Although PTFE injection was suc- 
cessful in many patients, it has 

Type I thyroplasty is 
indicated for patients 

with dysphonia caused 
by unilateral vocal 

cord paralysis, vocal 
cord atrophy, or vocal 

cord sulcus. 

many disadvantages and 
limitations. PTFE is not highly pre- 
dictable when injected; in some 
cases, it spreads uniformly while in 
other cases it may not spread at all. 
PTFE can not be removed easily 
without significant damage to the 
vocal cord, which may result in air- 
way obstruction. Macrophages may 
engulf the PTFE within the cord, 
producing a hard granuloma. Once 
injected, the position and quantity 
of the PTFE is difficult to revise or 
reverse. In addition, the PTFE has 
migrated in many patients. PTFE 
injection is usually performed on an 
awake patient, often making it diffi- 
cult to position the rigid laryngo- 

scope and lewey arm without caus- 
ing patient discomfort. In these cir- 
cumstances, the inadequate surgical 
exposure is a contraindication for 
PTFE injection. If there is a possibil- 
ity that the motor function will 
return to the vocal cord, PTFE injec- 
tion is not indicated as part of the 
therapy. PTFE injection will 
partially medialize the vocal cord, 
but will never provide complete 
relief from the aspiration common 
in patients with vocal cord paraly- 
sis. Type I thyroplasty overcomes 
these issues with better patient out- 
comes in most cases. 

Type I Thyroplasty 
Type I thyroplasty medially 
displaces the paralyzed vocal cord 
by depressing a rectangle of thyroid 
cartilage and creating a window, 
which is secured by a piece of autol- 
ogous cartilage or by a polymeric 
silicone wedge or block. By adjust- 
ing the thickness and position of the 
block, vocal cord position can be 
fine-tuned intraoperatively by hav- 
ing the patient speak while the sur- 
geon watches the movement of the 
vocal cord with a flexible laryngo- 
scope. 

Preoperative Considerations 
Type I thyroplasty is indicated for 
patients with dysphonia caused by 
unilateral vocal cord paralysis, vocal 
cord atrophy, or vocal cord sulcus 
(groove). Patients undergo many 
preoperative tests to determine if 
type I thyroplasty is indicated. The 
manual compression test is impor- 
tant in determining if the surgery 
will be successful. This test is done 
by placing fingers on the affected 
side, pushing the thyroid ala medi- 



ally, and having the patient speak. If 
the patient's voice sound has 
improved, type I thyroplasty is usu- Epiglottic cartilage 

ally successful. During the preopera- 
tive evaluation, the patient's voice is 
recorded and his or her vocal cord 
movement is videotaped with a flex- 
ible laryngoscope. This test 
determines if the cord moves at all 
and the size of the opening between 

0 the cords. Some doctors may also 
use computed tomography;but this 
evaluation is optional. 

t The surgeon must consider the 
duration and cause of paralysis in 
determining whether there may be a 
return of function. If a nerve has 
been cut, the surgeon will also need 
to ascertain at what level the neural 
interruption occurred. During tho- 
racic surgery, the vagus nerve may 
be cut, whereas during neck surgery, 
the recurrent laryngeal nerve or the 
vagus nerve may be cut. By looking 
at the videotape of the vocal cords, 
the surgeon can determine the posi- 

L 

Figure 1. Anterior view of the larynx. 
tion of the vocal cord and whether 
there is any atrophy of the affected 
cord, which helps determine the size 
and shape of the implant. The nor- 
mal vocal cord position and function 
is also documented to help 
determine the placement of the 
implant. Patients with a large larynx 

I 

sedation case. 

standard preoperative tests required 
by the hospital and anesthesia 
devartment for a local intravenous 

Patient Preparation 
The patient is placed on the operat- 

I neck. If the flexible laryngoscope is 

ing table in a supine position with 
the neck extended, usually with a 
shoulder roll placed behind the 

used, topical nasal anesthetic will be 
used. Intraoperative video 
laryngoscopy is not necessary for 

and large gaps between their vocal 
cords to be closed may have results 
as good as those patients with a 
small larynx and small gaps.3 If the 
patient has had previous radiation 
therapy to the area or has had neck 
surgery, trauma, or high vagal 
lesions, the chance of returning the 
voice to normal is diminished. 

Finally, and most importantly, the 
patient's wishes are considered. All 
patients receive a complete head, 
neck, and chest examination. 
Patients who undergo type I thyro-
plasty are often asked not to be intu- 

% 
bated for elective cases within 3 
months postoperatively. Therefore, a 
patient may be asked to have the 

d 
elective surgery done before type I 
thyroplasty if the surgery can not 
wait 3 months or if the patient 
desires to have the elective surgery 
done before the thyroplasty. The 3 
months allows for better results in 
the healing process of the vocal cord. 
The patient will also undergo the 

'igure2. Posterior view of the larnyx. 



the success of the procedure, but 
most surgeons choose to use it.4 
Lidocaine with epinephrine is usu- 
ally used for local injection. The 
patient is mildly sedated so that he 
or she is alert enough to speak. 

Operative Procedure 
A small incision is made over the 
thyroid cartilage and the strap mus- 
cles are dissected and retracted 

The surgeon must con- 
sider the duration and 
cause of paralysis in 
determining whether 
there may be a return 

of function. 

away. The thyroid notch and lower 
margin of the thyroid cartilage are 
identified and the midpoint is 
marked as the supposed location of 
the anterior commissure (Figures 1, 
2, and 3). A line is drawn horizon- 
tally to indicate the upper surface of 
the vocal cord. The vocal cord line is 
the upper line of the rectangular 
window made in the thyroid carti- 

Figure 3. Side view of the larynx. 

lage. The anterior vertical line 
should be 5 to 7 mm from the 
median line of the thyroid cartilage. 
The window should be 4 to 6 mm 
high and 8 to 14 mm wide; the 
larger the thyroid ala, the larger the 
window used (Figure 4). The aver- 
age windows are 6 x 12 mm for men 
and 4 x 10 mm for women. If the 
cartilage is not calcified or too hard, 
a knife may be used to create the 
window. If there is calcification pre- 
sent, a small cutting or diamond 
burr on an ototome may be used. If 
the window is too high, there will 
be bulging of the false cord. If there 
is too much extension of the win- 
dow, the cricoid cartilage will block 
medial displacement. 

After opening the window, the 
flexible laryngoscope is inserted 
through the patient's nose. An ear 
periosteal elevator is used to dissect 
the mucosa from the cartilage. The 
elevator is also used to probe 
through the window to determine 
vocal cord changes to better position 
the implant. ah^ shapes OF 
implants are used, but the most 
common are the wedge and the T-
shaped block. The implant must 
have a projection that fits in the 
window for better stabilization. The 
block is placed as the patient 
phonates to achieve the maximum 

Thyrohyoid membrane 

Thyroid cartilage or ala 

effect. For better precision, the inner 
perichondrium should be 
sufficiently elevated from the carti- 
lage around the window.' Once a 
better voice is attained and 
improved closing of the vocal cords 
occurs, the block may be sutured to 
the thyroid cartilage for greater sta- 
bilization. At that time the neck inci- 
sion is closed and dressed appropri- 

Iately with antibiotic ointment and 
sterile tape strips. 

Complications i 

Among the possible complications 
of type I thyroplasty is the perfora- 
tion of the vocal cord. If a perfora- 
tion occurs, antibiotics are recom- 
mended for 48 to 72 hours. Perfora- 
tion creates a greater chance of 
infection with extrusion of the 
implant. However, infection may 
still occur without perforation. Two 
rare complications are airway 
obstruction and laryngocutaneous 
fistula. Laryngocutaneous fistula 
normallv occurs if the 
perichondrium over the thyroid car- 
tilage is not closed properly, but 
may also occur with an infection. 
The most common complication is 
undercorrection. 

There are several options for a 
patient with poor results. A larger 
implant could be placed, a different 
shaped implant may be indicated, 
the contralateral vocal cord can be 
implanted, anterior laryngoplasty or 
laryngopexy can be performed, or 
PTFE or collagen injection may be 
indi~ated.~Many patients receive 
ranitidine (a histamine inhibitor that 
reduces acid secretion) for 2 weeks 
postoperatively to prevent reflux, 
which may cause poor results. Most 
comvlications usuallv occur at 1

r' 

week postoperatively and are 
almost always revealed by the first 
month postoperatively. The 
patient's voice is checked 1 day, 1 

4
week, 1 month, and 3 months post- 
operatively. Some surgeons may 
prefer to have the voice checked at 6 
months and 1 year postoperatively b 

as well. While the patient is not 
placed on voice rest, voice conserva- 
tion and vocal hygiene are essential. 
Studies have shown that it takes 1 
month for the implant to fibrose 
within the vocal cord; therefore, the 
patient is excluded from heavy lift- 

I 
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incision 

Figure 4. Placement of skin incision as compared to the calculation of the window 
on-the thyroid ~artilage.~ 

ing, yelling, aerobics, trumpet play- vocal cord paralysis. Postopera- 
ing, singing, or anything that could tively, breathlessness and hoarse- 
strain the vocal cords excessively for ness are decreased due to better 
that month. approximation of the vocal cords. 

There has been no evidence of Patients continue to have long-term 
granuloma formation in any patient improvement. Due to the relative 
receiving type I thyroplasty thus far. success of type I thyroplasty, sur- 
The major disadvantage of type I geons have started to do primary 
thyroplasty is the neck incision. 

Advantages of Type I Thyroplasty Type I thyroplasty suc- 
The most important advantage of 
type I thyroplasty is its reversibility, cessfully normalizes 
which is dependent on the configu- voice quality impaired 
ration and position of the implant, by unilateral vocal 
the occurrence of infection, and the 
extent of fibrosis around the cord paralysis. 
implant? This procedure can be 
used in the treatment of longstand- 
ing vocal cord paralysis due to atro- thyroplasty after nerves have been 
phy or can fill in defects in a mobile cut in skull base, neck, or chest 
cord. Another distinct advantage is surgery without hearing the postop- 

b that the surgeon can adjust the erative voice changes, if any. Type I 
degree of lateral compression in thyroplasty is beginning to be used 
accordance with the patient's vocal- for patients with abductor spasmod- 

ic dysphonia, bowed vocal cord, 
a ization intraoperatively? The patient and unilateral cordectomy. Due to can better tolerate the procedure 

under local anesthesia as only a flex- its reversibility, there are a variety 
ible laryngoscope is used. of areas in which type I thyroplasty 

may be indicated in the future. A 
Conclusion 
Studies have shown that type I thy- Acknowledgements 
roplasty successfully normalizes The author would like to thank Kate 
voice quality impaired by unilateral Hetzel, RN, for her illustrations; 



Lavyngotracheal Reconstruction 
with Rib Graft 

ARTICLE BY JANET K. REISSER, CST 

aryngotracheal 
reconstruction is 
indicated for severe 
subglottic stenosis in 
infants with a tra- 
cheostomy. Infants 
requiring this type 

of surgery have typically been intu- 
bated during the neonatal period 
secondary to respiratory distress 
syndrome. Multiple or prolonged 
intubations often necessitate tra- 
cheostomy. Upper airway obstruc- 
tion may present secondary to pro- 
loneed intubation or multivle intu- " 
bations. Immediate treatment for 
this upper airway obstruction is 
attempted reintubation or tra- 
cheostomy. These infants may need 
to have a tracheostomy for years. 
Long-term corrective measures 
include progressive dilatation of the 
airway or reconstructive surgery. 
Usually reconstructive surgery is 
delayed until the infant's respirato- 
ry condition can tolerate decannula- 
tion (removal of tracheostomy 
tube). 

The occurrence of laryngotra- 
cheal stenosis has increased since 
the 1960s with the use of prolonged 
intubation in infants. This method 
of ventilatory support remains 
accepted as treatment for premature 
infants.' However, this technique 
can lead to laryngotracheal injury, 
especially subglottic or tracheal 
stenosi~.~In 1974, Fearson and 
Cotton promoted the use of a auto- 
genous cartilage graft to the larynx 
in order to create a safe, stable air- 
way in the shortest time possible 
with the fewest complication^.^ 

Anatomic Overview 
To understand laryngotracheal 

reconstruction, a review of the 
anatomy of the larynx, trachea, and 
costal cartilages is necessary. The 
larynx, located in the front and 
middle of the neck, extends from 
the base of the tongue to the 
t ra~hea.~Lined with mucous mem- 
branes, the larynx is a musculocarti- 
laginous structure that acts primar- 
ily as a sphincter guarding the 
entrance to the trachea and func- 
tions secondarily as the organ of 
voice. It is composed of nine carti- 
lages: thyroid, cricoid, epiglottis, 
two arytenoid, two corniculate, and 
two cuneiform cartilages, all of 
which are connected by ligament^.^ 

Upper airway obstruc- 
tion may present sec- 
ondary to prolonged 

intubation or multiple 
intubations. 

The trachea, beginning at the lower 
end of the larynx, branches into the 
right and left main bronchi. It is 
composed of transverse horseshoe- 
shaped cartilages in a fibro-elastic 
wall.5 Costal cartilages are flat 
structures of hyaline cartilage. They 
extend from the anterior end of the 
ribs and contribute to chest mobil- 
ity and ela~ticity.~ 

Preoperative Considerations 
To determine the extent of the sub- 
glottic stenosis, the surgeon will 
perform a laryngoscopy and bron- 
choscopy. If a tracheostomy is not 
already in place, the surgical tech- 
nologist should have a varying 
selection of endotracheal and tra- 

cheostomy tubes available in case a 
tracheostomy is needed. The pedi- 
atric endoscopic cart is brought into 
the operating room with several 
sizes of laryngoscopes and broncho- 
scopes. The surgeon will select the 
sizes of the individual pieces of 
equipment that he or she will use. 
The light source and suction should 
be checked by the surgical technolo- 
gist prior to use. The surgeon may 
require a flexible laryngoscope to 
visualize the movement of the 
infant's vocal cords. The endoscopy 
can be performed as a separate pro- 
cedure; however, it will also be 
repeated immediately prior to the 
laryngotracheal reconstruction. 
Following the procedure, the endo- 
scopic equipment should be cleaned 
according to manufacturer's recom- 
mendations and hospital policy. 

Operating Room Setup and Patient 
Preparation 
Prior to the start of the laryngotra- 
cheal reconstruction, the operating 
room temperature must be elevated 
in order to maintain the infant's 
temperature. In addition, a warm- 
ing pad and/or heat lamps may be 
required. The room must have 
available suction and cautery. The 
infant is brought into the operating 

Figure 1.Harvesting rib graft. 



obtain a 4-cm length of costal carti- 
lage (Figure 1).The cartilage is 
wrapped in saline soaked gauze 
until needed. A small amount of 
saline is placed in the chest wound 
to ensure that the parietal pleura is 
intact and no pneumothorax exists. 
When the surgeon is certain that the 
chest cavity has not been entered, 
the wound is closed with 4-0 
ckomic and 3-0 nylon sutures. At 
this time, sterile tape strips are 
applied and the chest site is covered 
with a towel. 

For the actual reconstruction, the 
surgeon makes a horizontal incision 
superior to the stoma (Figure 2). The 
underlying neck muscles are sepa- 
rated in the midline to expose the 
larynx and trachea (Figure 3). In 
addition, the cricoid cartilage must 
be split in the middle anteriorly and 
occasionally posteriorly with a 6700 
Beaver blade (Figure 4). Careful 
inspection of the larynx and trachea 
must be done to determine the 

extent of the stenosis. If necessary, 
the initial neck incision may be 
lengthened at this time. After the 
inspection, these structures are 
divided precisely in the midline. A 
cottonoid sponge with long-acting 
nasal spray solution may be used in 
the lumen for vasoconstriction pur- 
poses. Another cottonoid may be 
used in the tracheal lumen, around 
the endotracheal tube, to prevent 
escape of anesthetic gases and aspi- 
ration of blood and secretions into 
the lower airway. The surgeon trims 
the costal cartilage graft to match 
the needed expansion using a No. 15 
blade and scalpel. The 
perichondrium side of the graft is 
placed toward the lumen (Figure 5). 
Choices of suture include 5-0 poly- 
glyconate (Maxon) or polybutester 

Figure 2. Surgical field with rib graft and larnyx exposed. 

room and routine monitoring is per- 
formed by anesthesia. After general 
anesthesia is induced, the infant is 
positioned with the neck extended 
and the trachea exposed. A foam 
donut and shoulder roll may be 
used to achieve enhanced visualiza- 
tion. A 0.5% lidocaine with epineph- 
rine 1:200,000 will be injected hori- 
zontally to the proposed incision 
site immediately above the 
tracheostomy stoma. Sterile drapes 
(Steri-drapes) are used to cover the 
anesthesia circuit and outline the 
operative field. The anterior neck 
and mid-chest are surgically 
prepped and draped. The surgical 
technologist should be prepared for 
a laryngoscopy in case the surgeon 
needs to ensure the precise location 
and extent of the stenosis prior to 
the surgical incision. The following 
surgical equipment should be avail- 

# able: 
1. Pediatric minor instruments 
2. No. 15 blade 
3.3 x 3 sponges 
4. Crile retractors 
5. Bipolar and pencil cautery 
6. Marking pen 
7. Pediatric Doyen costal eleva- 

tors (right and left blades) 
8. Small rib cutter 
9. Heavy curved Mayo scissors 

10. Freer double-ended elevator 
11.6700 Beaver blade and handle 
12.1/2 inch cottonoids 
13. Rubber band drains 
14. Steri-drape (2-1000) 
15.Small transparent adhesive 

film (Op-site) 
16. Split sheet and towels 
17. 1 /2 inch sterile tape strips 

(Steri-strips) 
18.Double-ended costal perios- 

teotome 
19. Surgical prep (iodophor) 
20. Surgeon's headlight and light 

source 
21. Foam donut and/or shoulder 

roll 

Operative Procedure 
The surgeon makes the initial inci- 
sion into the right chest in order to 

Figure 3. Laryngeal exposure. 
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Figure 5. Shaped rib graft. 

(Novafilh7 The sutures are tagged 
with rubber-shod hemostats prior to 
locating the graft into position 
(Figure 6). The graft is positioned in 
the laryngotomy and the sutures are 
secured (Figure 7). The neck inci- 
sion is then closed with 4-0 chromic. 
A rubber band is secured for a 
drain, after which the skin is closed 
with 5-0 plain. No dressing is neces- 
sary. 

The chest is inspected and 
dressed with a small gauze sponge 
and transparent adhesive film. A 
tracheostomy tube is positioned 
over the stoma. Upon decision of 
the anesthesia team, the endotra- 
cheal tube is replaced with the tra- 
cheostomy tube. 

Postoperative Care and Complica- 
tions 
The infant is transported to the 
postanesthesia care unit (PACU) 
with oxygen. The infant's length of 

Figure 6. Rib graft with sutures in 
place. 

stay in the intensive care unit is 
approximately 2 to 7 days. The 
patient may then be moved to the 
general floor for 4 days. The patient 
is released home with weekly office 
follow up visits. 

More extensive surgery must be 
performed if stenosis is present 
anteriorly and posteriorly. In these 

Figure 7. Rib graft positioned and 
secured in laryngotomy. 

cases, a stent is needed. Other possi- 
ble complications include postoper- 
ative infections, aspiration, punc- 
ture of the pleural cavity, and occlu- 
sion of the tracheostomy tube. With 
home care, parents are instructed to 
meticulously suction and clean the 
inner cannula, to use humidification 
regularly, and to maintain the 
infant's hydration. Occasionally, an 
altered diet may be indicated if 
aspiration is a persistent problem. 
The need for speech therapy should 
be evaluated according to the 
infant's age and mental develop- 

ment.8 
Laryngotracheal stenosis may be 

a surgical challenge for the surgical 
technologist due to the potential air- 
way complications and the infre- 
quency of the procedure. However, 
the procedure offers the promise of 
an improved lifestyle and health for 
patients and their families. A 
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