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Introduction

Americans Are Growing Older—Are Physicians Ready?

Data from the U.S. Bureau of the Census, the World Health
Organization, and the United Nations on U.S.and global
trends in aging indicate that, in the United States, the pro-
portion of the population aged 65 and older is expected
to increase from 12.4 percent in 2000 to 19.6 percent in
2030, which translates into approximately 71 million per-
sons.The number of those 80 years and older is expected
to increase from 9.3 million to 19.5 million in 2030.

Concurrent with this substantial growth in the elderly
population will be a requirement that physicians caring
for geriatric patients must take into account the physio-
logical changes in this demographic group.The senior pa-
tient often presents co-morbidities, many of which occur
only in old age.lllnesses in the elderly can also exist with
unusual symptoms or without common symptoms, and
medical therapy may be difficult to prescribe because of
possible adverse effects resulting from a combination of
necessary medications. Surgical procedures in the elderly
should be performed with caution, but outcome studies
have proven time and again that healthy elderly patients
continue to have surgical procedures performed without
suffering major complications. Hence, age should not
always be a deterrent in performing needed surgery on
an elderly patient.

There is other good news regarding medical care for
America’s senior citizens. Of significance is that elderly
Americans are becoming more knowledgeable regarding
their health and treatment options. Already we find that
an informed population of senior citizens will not only
seek treatment for life-threatening medical disorders, but
will also seek treatment for medical conditions that have
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a significant impact on their quality of life. Many of these
disorders occur in the ear, nose, throat, and related struc-
tures of the head and neck, thereby requiring the support
of an otolaryngologist—head and neck surgeon.

The otolaryngologist—head and neck surgeon plays a
key role in the diagnosis and treatment of disorders in the
head and neck area.These specialists provide early detec-
tion of cancers; address vestibular and hearing problems;
perform facial plastic and reconstructive procedures that
can improve a patient’s outlook; and conduct needed
treatment of middle ear infection, sinusitis,and upper
respiratory infections that can improve quality of life.

The American Academy of Otolaryngology—Head and
Neck Surgery, the national medical society for more than
12,000 ear, nose, and throat specialists, previously pro-
duced Primary Care Otolaryngology, a guide for clinicians
regarding the unique requirements demanded in diag-
nosing and treating ear, nose, and throat disorders.The
Geriatric Committee of the Academy, with the support of
the John Hartford foundation of the American Geriatric
Society, now introduces an online publication, Geriatric
Care Otolaryngology, as a companion to that monograph.
This publication aims to provide expert guidance re-
garding the unique requirements for the diagnosis and
treatment of ear, nose, and throat disorders in the elderly.
The publication includes self-tests to add to the reader’s
educational experience.

A collection of essays that address the special consider-
ations necessary for the diagnosis and development of

treatment paradigms for the elderly are included in this
online primer.They are authored by leading clinicians in
the treatment of ear, nose, and throat disorders.

INTRODUCTION

As the average age of our population increases, both
otolaryngologist—head and neck surgeons and primary
care providers will treat more elderly patients for head
and neck disorders.The challenge for both specialists and
generalists will be to offer the appropriate diagnosis and
treatment for a patient who has undergone significant
physiological changes.This online primer is an important
first step for the American Academy of Otolaryngol-
ogy—Head and Neck Surgery in identifying the special
requirements for effective treatment of ear, nose, and
throat disorders for the geriatric patient. It is the hope
that Academy members and their physician colleagues
will find the essays by experts in the field useful in their
administration of patient care.
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The essays are:

Essay 1.

Hearing

When Surgery Is Appropriate for Age-Related Hearing Loss
More than 28 million Americans have some degree of
hearing loss.In some, hearing loss is caused by a medical
disorder that can be treated by a surgical intervention.
This essay discusses, among other things, the age when
such surgery can be safe and effective.

Essay 2.

Head and Neck Cancer

Quality of Life following Chemoradiation Therapy for Head
and Neck Cancer

A combination of chemotherapy and radiation has given
hope to those diagnosed with this most deadly of can-
cers, in which more than one-half of all patients are older
than 65 at the time of original diagnosis. The author dis-
cusses the severe impact this treatment has on quality of
life,and the need to share this information with patients.

Essay 3.

Voice

Dysphonia and the Aging Voice

The loss of voice quality can be as devastating to the
elderly patient as hearing loss. A leading expert in voice
care discusses the diagnosis and treatment of this condition.

Essay 4.

Swallowing

Patient Safety and Medicinal Therapy for Ear, Nose, and
Throat Disorders

Swallowing disorders can be debilitating or may neces-
sitate a visit to an emergency room.This essay covers the
risk factors and incidence of dysphagia among the elderly.
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Essay 5.

Facial Plastic Surgery

The Aging Face—

Benefits and Pitfalls of Botox® and Laser Skin Treatments

An important discussion of cosmetic surgery procedures
and nonablative techniques that have proven to be
highly popular with an aging American population.

Essay 6.

Rhinosinusitis

Surgical Management of Chronic Rhinosinusitis in the
Geriatric Patient

Thirty-seven million Americans suffer from acute or
chronic rhinosinusitis. When medical therapy fails, surgery
may be necessary. A leading expert discusses when the
senior patient is a suitable surgery candidate and the ap-
propriateness of functional endoscopic sinus surgery.

Essay 7.

Sleep Disorders

The Most Effective Treatments for Snoring and Sleep Apnea
New studies reveal that obstructive sleep apnea, prevalent
among the elderly and obese, can lead to more severeill-
nesses and even death. New treatments are now available,
but who should be a candidate for these new procedures?

Essay 8:

Geriatric Polypharmacy in Otolaryngology

Patient Safety and Medicinal Therapy for Ear, Nose, and
Throat Disorders

Often medical therapy is the most effective treatment for
ear, nose, and throat disorders. In suggesting therapies,
consideration must be given to medications prescribed
for other medical disorders.
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Hearing

When Surgery Is Appropriate for Age-Related Hearing Loss

Brian W. Blakley, MD, Phd, FRCSC

Department Head,

University of Manitoba, Health Sciences Center,
Winnipeg, Canada

After reading this presentation the reader will understand
the general operation and the audiometric and surgical
indications for semi-implantable hearing aids, and be able
to identify which patients meet the audiometric criteria
for cochlear implantation.

Historical Perspective

Traditional teaching has been that surgery was for conduc-
tive hearing loss and hearing aids were for Sensorineural
Hearing Loss (SNHL).This notion is changing.This paper will
provide information on most of the current indications for

semi-implantable hearing aids and cochlear implants. Hear-

ing improvement devices (hearing aids, surgical improve-
ments, cochlear implants) will see increasing clinical appli-
cation, so knowledge about their application is essential for
otolaryngologists.

There are four main roles possible for surgery in SNHL:

1. cochlear implants and auditory brainstem implants;

2. implantable hearing aids and semi-implantable
hearing aids;
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3. bone-anchored hearing aids, although the main
indication is conductive hearing loss; and

4. application of medications to the inner ear with wicks
and sponges, which are not discussed in this article.

The results of auditory brainstem implants are less im-
pressive than those of cochlear implants and the patient
numbers is small so this article will not deal with auditory
brainstem implants.The severity of hearing loss as
summarized in Table 1 is the most important factor in
determining which modality is appropriate.

The common vernacular for cochlear implantation indica-
tion (which is now outdated) as a severe-to-profound
hearing loss means that the loss is greater than 70 dB.

New implantable hearing devices must undergo the Food
and Drug Administration (FDA) approval process." After
the sponsor (manufacturer, physician, or medical center)
develops the idea, the sponsor typically meets with FDA
staff, who make recommendations on how to proceed de-
pending on the nature of the new device. A new device is
granted an Investigational Device Exemption (IDE) to con-
duct a trial on a small number of patients with approval
of the investigator’s Institutional Review Board (IRB). If the
pilot study results show no particular safety issues, then

a multi-institutional study is performed, which may lead
to a premarket approval (PMA) study.The PMA study is an
examination of the safety and efficacy of the device and
can lead to what is typically referred to as FDA approval.
For devices that are similar to currently approved prod-
ucts, the FDA may issue a clearance that also allows sale
of the device.
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Table 1: Hearing loss severity

Severity of Loss Threshold (dB HL)

Normal
Mild

Moderate
Moderately severe
NEYEE

Profound

Cochlear Implants

The key concept of cochlear implants is that the hair cells
and/or spiral ganglion neurons are stimulated electri-
cally rather than by sound. Hearing aids amplify sound
and stimulate the cochlea acoustically. This difference in
stimulation mode means that the cochlear implant is not
a hearing aid.

The concerns and uses are significantly different.

A typical cochlear implant consists of the following
components:

1. A microphone, which converts sound energy to electri-
cal energy. Some systems have two directional
microphones but most have one omnidirectional
microphone.The microphone(s) can be connected by
cable or directly to the speech processor.

2. A speech processor, which contains a computer chip to
digitize the electrical signal from the microphone and
process it according to variable programmed instruc-
tions.The speech processor connects to the behind the
ear housing if it is not physically part of the housing,and
then to the transmitter.
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3. A transmitter, which is an externally worn object that

transmits the signal to the underlying receiver/stimula-
tor. Transmission is usually transcutaneous through intact
skin via FM radio waves, but in the past was percutaneous
(through a surgical opening in the skin).It is held in place
with a magnet.

4. A receiver/stimulator, which is implanted under the skin,

typically superior and posterior to the pinna. It receives the
FM electrical signal and connects to the electrodes in the
cochlea. Some receiver/stimulators have ground electrode
and neural response telemetry capability.

Indications for Cochlear Implants

Evolution of the indications for cochlear implant are re-
flected in the latest recommendations from the FDA2 Initial
criteria were bilateral “severe to profound hearing loss” (90
dB) then“severe to profound” (70 dB) but currently the main
criterion is poor speech understanding using sentence
material. There are many cochlear implant candidates who
have better thresholds than 70 dB but have poor speech
recognition.

Adults Criteria

1

. Be 18 years or older, with bilateral, severe to profound

sensorineural hearing loss, i.e., 70 dB or greater PTA at 500,
1000, and 2000 Hz;

. Have tried but have limited benefit from an adequately

fitted binaural hearing aid; or

. Have sentence recognition score of 50 percent or less

in the ear to be implanted and 60 percent or less in the
contralateral ear in best-aided conditions using HINT or
CUNY tests.
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Pediatric Criteria

. Be 12 months to 17 years of age.

. Infants age 12-24 months should have bilateral, pro-
found hearing loss with thresholds of 90 db or greater
at 1000 Hz.

. Children 24 months to 17 years should have bilateral
severe to profound (greater than 70 dB) hearing loss.

. Infants and older children should demonstrate lack

of progress in simple auditory skills in conjunction with
appropriate auditory amplification and participation

in intensive aural habilitation for three to six months.
Less than 0.14520 percent correct on the Multi-syllabic
Lexical Neighborhood Test (MLNT) or Lexical Neighbor-
hood Test (LNT), depending on the child’s cognitive and
linguistic abilities.

. A three- to six-month trial of appropriate hearing aids
is required. If meningitis is the cause of hearing loss or
if there is radiologic evidence of cochlear ossification a
shorter hearing aid trial and earlier implantation may
be reasonable.

Note: The earliest time for implantation is now as low as
12 months. Difficulty in determining the severity of the
loss and a meaningful trial of hearing aids can be prob-
lems at this age.
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Cochlear Implant Results

Results of cochlear implantation have been impressive. An
important measure of success of cochlear implantation is
the ability to understand speech in the absence of speech-
reading or other cues, such as when using a telephone.

Cray found that 95 percent of cochlear implant recipients
could identify a dial tone, a busy signal, and voices.? Aver-
age telephone use per week was 5.4 hours and 85 percent
could interact with strangers on the telephone within five
months of receiving the sound processor.

Approximately 30 percent communicated via a cellular
phone for personal use.Telephone use had increased over
the past decade. Of course these excellent results may not
always be achievable. Outcomes depend greatly on the
nature of patients implanted, severity of hearing loss, qual-
ity of post-implant rehabilitation, and a variety of other
factors. In fact, if results are too good it can be argued

that implant criteria may be too strict, eliminating some
candidates who may not be “stars” but still have significant
benefit.

Cochlear Implant Issues

Some cochlear implant controversies persist. Sometimes
it is not clear which ear to implant when one ear has more
residual hearing than the other.

The role of cochlear implants in children with multiple
handicaps or in prelingually deafened patients is challeng-
ing. The deaf community still has some reservations about
the use of cochlear implants as reviewed by Hintermair
and Albertini *. They felt that parents are being forced to
make decisions for their children without adequate infor-
mation about alternatives and that they are unprepared
for the consequences of these decisions.
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Cochlear Implant Complications

In one representative study, 2 of 30 children who received
a Cl developed meningitis.® In a survey of Latin American
cochlear implant centers, of 3,768 cases reviewed, the
following complications occurred: migration, 13 cases
(0.35 percent ); extrusion, 15 cases (0.4 percent ); implant
failure secondary to trauma, 18 cases (0.48 percent );
device failure, 86 cases (2.28 percent ); skin inflammation
by magnet, 35 cases (0.9 percent ); and infection, 26 cases
(0.7 percent ).5 Even though cochlear implantation is the
only reasonable option for many patients, the possibility
of complications and poor results should be kept in mind.

Future of Cochlear Implants

Cochlear implant technology continues to evolve but
the main reason for improvements in cochlear implant
performance appears to be the liberalization of patient
selection criteria. Indications for cochlear implants have
started to overlap with those for hearing aids. It is unlikely
that large numbers of patients will choose cochlear im-
plantation if a hearing aid would serve them just as well.
For this reason it is likely that technology rather than
patient selection will drive further improvements.
Promising research regarding hair cell regeneration and
cochlear physiology will likely impact cochlear implanta-
tion in the future.
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Implantable and Semi-implantable Hearing Aids

Sound is the sensation of vibration. Mechanical
stimulation of the cochlea with an implantable device is a
natural, logical way to augment hearing.

Loudspeakers and hearing aids introduce acoustic
distortion so that “high-fidelity” amplification is
problematic.The physical basis for middle ear hearing
devices has been reviewed by Spindel.”

Hearing aids, including implantable ones, sense sound
energy using electrical techniques, amplify and/or
otherwise process it,and then convert the energy back to
a mechanical form that stimulates the cochlea.

Conventional hearing aids provide acoustic stimulation
whereas implanted hearing aids typically provide direct
mechanical drive to an ossicle using some attached device.

The two main electromechanical techniques used
in implantable hearing aids are piezoelectric and
electromagnetic transduction.

Piezoelectric transduction exploits the reciprocal
relationship between electrical current and physical
movement in certain materials. By bonding two
piezoelectric materials together,a bimorph is created that
vibrates in proportion to the current or voltage applied.
Piezoelectric transducers can be of the “diaphragm” or
“springboard” types but the principle is similar.

Piezoelectrics are precise, small, and accurate.Typically
they have low power requirements so battery life can be
prolonged.They also have disadvantages. For example,
one part of the transducer must be rigidly fixed to the
skull and the other to an ossicle, which causes ossicular
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loading. If there is no current or insufficient current, the
piezoelectric component is stiff and does not move.In
the middle ear, this means that the device could actually
affect hearing adversely.”No current” situations could
occur if the battery is depleted or removed, if the user
removes the external part of the device, or if the device
fails. Device failure has occurred in some early models
and is of concern. Some designs require surgical ossicular
disruption, which should be considered carefully in case
the device fails or must be removed.

Electromagnetic transduction relies on the movement of
a magnet in an electrical field provided by wire coil as in
a home stereo speaker.One end of the electromagnet
device can be attached to an ossicle. Unlike the
piezoelectric device, the other end does not need to be
attached to the skull. The magnet can be outside the wire
coil, called “extra-coil,” or inside the coil, called “intra-coil.”

The surgical technique for electromagnetic devices can

be simpler than for piezoelectric devices depending on
design.The magnet can remain in place and the rest of
the unit removed in case of device failure.The magnet is
attached to an ossicle and ossicular disruption may not be
needed for electromagnetic devices.The magnet can be
very lightweight so there is minimal loading on the ossicle.

The electromagnetic design also has disadvantages.In
general, greater power is required for electromagnetic
than for the piezoelectric design, so battery life is shorter.
For optimal efficiency the coil and the magnet axes must
be co-axial. In the intra-coil design this is inherent, but in
the extra-coil design this can be a problem.In one extra-
coil design only the magnet is implanted into the middle
ear with some distance between the coil placed in the
ear canal and the magnet, which can be attached to an
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ossicle.The distance between the coil and the magnet
must be very small, because the power drops off in
proportion to the square of the distance between them.
Minimizing the distance between the coil and magnet
means that such a device has to be worn deep in the ear
canal.If the user does not consistently insert the device to
its full depth, adverse function can occur.

The intra-coil design permits perfect alignment of the coil
and the magnet and removes the variability produced by
the distance between them.The intra-coil device requires
that the coil and magnet be attached to an ossicle
whereas the extra coil design requires attachment of
only the magnet. This design difference means that the
intra-coil device is heavier than the extra-coil device and
may produce some “loading” weight on the ossicle with
resulting hearing loss. In addition, the intra-coil device
must be hardwired to the processor, making the surgical
implantation more complex.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

Advantages of the implanted or semi-implanted
hearing aids over conventional in-the-ear aids include :

1. better sound clarity,

2. avoidance of the occlusion effect,

3. reduced feedback,

4. greater functional gain,

5. perceived benefit in many listening situations
(reverberation, background noise, sound

distortion, and speech perception),and

6. reduced problems with cerumen and moisture
issues because the external ear canal is open

Disadvantages of implanted or semi-implanted
hearing aids include the following:

1. Surgery is required so implantation mandates greater
concern about choosing a hearing aid than for
conventional, removable hearing aids.

2. Surgical implantation may require ossicular
loading and/or ossicular disruption, which could be
irreversible.The usual risks of infection and other
surgical complications are present.

3. Battery power and longevity of the device may be
poor.

4. Long-term performance is unknown.
5. The required physical dimensions of the device must

be small. This limits acoustic output so the devices
are less useful as hearing loss becomes more severe.
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6. Most implantable hearing aids are not compatible
with magnetic resonance imaging (MRI) scans.

7. Implantable aids are typically more expensive than
conventional aids. Medical insurance for repair and
surgical removal for replacement are problems.
Reinsertion may not provide results similar to those
obtained after initial application.

8. Many implantable or semi-implantable hearing aids
are not FDA approved.

Bone Conduction

Bone conduction hearing aids must drive the entire skull
so their power requirements are great. They have been
traditionally used for conductive hearing losses but
expanded indications for bone-anchored hearing aids are
developing for sensorineural hearing loss as well.
Single-sided deafness (SSD) from pathology, such as
acoustic neuromas, or sudden sensorineural hearing

loss are recent rationales made for bone conduction

aids. This indication is controversial. Reported benefits

for SSD patients include better sound localization and
better sound clarity. Classic thinking has been that bone
stimulates both cochleae simultaneously. If one cochlea
does not work, it seems that the functioning cochlea
would be fully stimulated or perhaps even overstimulated
before effects are seen on the deaf side. It has been
argued that a contralateral routing of signals (CROS)
hearing aid would have the same effect.
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On the other hand, many persons with SSD report
improved speech understanding when using a special
bone-anchored hearing aid test device. Are they
impressed by a novel toy with a different frequency
response than they are used to? Do they like the bone-
anchored device because the occlusion effect and
acoustic distortion produced by hearing aids are absent?
If bone-anchored hearing aids provide better hearing
for patients with SSD, why wouldn't they be better for
bilateral sensorineural losses as well? Currently the
answers are not known but evidence is accumulating and
studies should soon be available to address the issue.

Devices
Bone-Anchored Hearing Aid (BAHA)

The principal use for bone conduction hearing aids,
including the BAHA, is conductive hearing loss.Traditional
bone conduction hearing aids must deliver the sound
stimulus across the skin and other soft tissues before
reaching the bone, which attenuates the sound. Although
increased power may partially overcome this attenuation,
it is frequency dependent so distortion may occur.

The magnitude of the problem varies among different
patients because the tissue thickness and acoustic
impedance properties vary.Variable acoustic impedance
caused by skin results in variable phase shifts and
intensity attenuations so amplification becomes complex.
Electrical power needs for bone conduction aids are
great, so battery life and user satisfaction are problems.

The BAHA stimulates the bone directly with a metal

screw through the skin and into the skull. Surgery is
required to place the metal fixture. A screw that is
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osseointegrated provides better results that a simple
screw. Osseointegration allows bone to grow tightly to
the artificial implant.The titanium screw is called the
“fixture” and this attaches to an “abutment” to which the
patient attaches the external device.

For most patients the surgical procedure has been
simplified from a two-stage procedure to a one-stage
procedure. A very thin skin flap is created, currently with
a dermatome, followed by careful drilling and tapping
of a hole in the skull.In the one-stage procedure a
dermatome is used to elevate a thin skin flap so that the
device will be 50-55 mm from the external auditory canal.
Then subcutaneous tissue deep to the flap is removed
with a wide margin. A hole, three or four millimeters
deep, is drilled with the guide drill, then countersunk.
The fixture is placed with a slowly rotating drill. Finally,

a biopsy punch is used to make an opening in the flap
before closure.The procedure is followed by a waiting
period of three to four months to allow osseointegration
before using the device.The two-stage procedure is still
recommended for children, and for patients with poor
or thin bone or irradiated bone. After placement of the
device the skin flap is replaced for three to six months
to allow osseointegration.Then the fixture is identified,
a cover screw removed, and the abutment fitted. The
processor lasts about five years.

The BAHA is FDA approved for conductive hearing losses
caused by congenital auditory atresia or conductive
hearing loss in patients who have chronic ear infections
(chronic otitis media or external otitis), in whom placing a
traditional hearing aid would cause repeated infections. It
is approved for children older than five years of age with
single-sided sensorineural deafness.
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The device is contraindicated for an average bone
threshold worse than 45 dB at 0.5, 1, 2, 3 kHz for BAHA
Classic 300, and Compact, and worse than 70 dB for

the more powerful, body-worn Cordelle. It is also not
recommended for persons who are noncompliant or have
psychological problems.

In one study, all seven previous bone conduction aid
users were satisfied with a BAHA.Five of 16 (31 percent)
air conduction hearing aid users were not happy with
their BAHA and reverted to their aid. There were no
predictive factors.®

Recent reports indicate that persons who hear in only
one ear can achieve improved sound localization and
clarity of sound using BAHA on the same side of the skull
as the hearing loss.In general there should be a credible
effort to use a conventional hearing aid before BAHA is
performed.The use of BAHA for tinnitus treatment has
been recommended as well, but the rationale for this
application is unclear and the literature thus far is not
strongly supportive.

Does BAHA improve sound localization? CROS aids

were compared to BAHA by Niparko et al., who found
that BAHA delivered superior performance than the
CROS hearing aid. However, they recommended longer
follow-up to assess whether the advantages of the bone-
anchored hearing aid outweigh the disadvantages of
implantation surgery, costs, and device maintenance.’
Wazen et al. reported that sound localization was not
improved in BAHA patients implanted for SSD.°
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The advantages of the BAHA over other hearing aids include:

1. greater sound clarity and comfort than other bone
conduction aids,

2. avoidance of the occlusion effect,
3. absence of feedback,

4. absence of any foreign objects in the ear canal that may
cause external otitis,

5. the low risk of the surgery, and the compatibility of the
device with MRl scans.

BAHA has disadvantages that include the following:

1. surgery is required. Infection is possible but rates
are low;

2. bone conduction thresholds must be good, otherwise
stimulation is ineffective;

3. battery life is short;

4, occlusion effect is absent or minimal in conductive
hearing losses.;

5. device may fail to osseointegrate.This may occurin 1-
2 percent of normal persons and in up to 25 percent
of children or of persons with poor-quality bone or
thin skulls.
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6. there can be psychological adjustments to having a
screw in the skull.

7. some care to the operative site is needed and the
patients typically cannot see that site themselves.

8. battery life is short (but batteries are readily available
and changeable).

9. If the user does not use the device, removal can be
difficult.

Soundbridge

Med-El Corporation is now responsible for the Vibrant
Soundbridge device. It is a semi-implantable hearing
aid that received FDA approval in 2000.The device uses
an intra-coil type of electromagnetic Floating Mass
Transducer (FMT).

The FMT is surgically attached to the incus and connects to
the internal processor via a hardware.
Batteries last 12-16 days.

The Soundbridge consists of two parts:

1. theinternal implant called the vibrating ossicular
prosthesis (VORP) (implanted receiver unit,
conductor link,and FMT); and

2. an external amplification system called the
audio processor (microphone, sound processing
system, modulator circuit, and battery).

The use of any hearing device mandates that a hearing
loss be present; however, if the hearing loss is too severe,
power and physical limitations may make a semi-
implantable device, such as the Vibrant Soundbridge
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preferable to a fully implanted device. According to FDA
(2000) recommendations, a Soundbridge device may

be indicated in persons 18 years of age and older with
moderate to severe (40 to 70 dB) sensorineural hearing
loss who desire an alternative to an acoustic hearing
aid." It is recommended that individuals have experience
with a properly fitted acoustic hearing aid. Implantation
should be done in the worse ear.

Detailed audiometric indications for the Vibrant
Soundbridge are listed below.

1. Air conduction thresholds are in the range shown in
table 2.

2. The pure tone average (500, 1000, and 2000 Hz) is
greater than 30 dB in the ear to be implanted and the
asymmetry of PTA between the two ears is less than
20 dB.

3. Air/bone gap is less than 10 dB.

4. Speech recognition score is 50 percent or greater.

5. Appropriate hearing aids have been used for four
hours a day for at least three months.

6. The candidate has normal anatomy, has not
undergone ear surgery, is 18 years or older and

psychologically stable, and has no other ear disorders.

Contraindications for Soundbridge include conductive
hearing loss, retrocochlear pathology, pychological
problems, mental retardation, inability to follow up, or
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skin conditions that would be aggravated by the magnet.
The device appears to have a small ossicular loading effect,
on the order of 2 dB."

Table 2: Air conduction range for Soundbridge device

Frequency (Hz) 500 1000 2000
Lower limit
(dBHL) 10 10 15 25 40 40

3000 4000 6000

Upper limit
(dB HL) 65 75 80 85 85 85

Soundtec ® Direct System

The Soundtec® Direct System device is an extra-coil electromagnetic
device. A rare-earth magnet is surgically fixed to the incus and an
attachment ring in the incudostapedial joint space. Placement
requires ossicular disarticulation.The inductive coil is placed in a
fitted ear mold deep in the ear canal to come as close as possible to
the magnet. Although the occlusion effect could be present, there
should be no acoustic feedback because the stimulus is not acoustic.
The surgical proce

dure is easier than for any other implanted hearing aid.

Indications for The Soundtec © Direct System device are:'

1. bilateral, symmetric, moderate to moderately severe
sensorineural hearing loss (see table 3).

2. bone conduction thresholds within 15 dB of air conduction
thresholds.

3. high-frequency (1, 2,and 4 kHz) averages between 35 and 70 dB.
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4. discrimination scores 60 percent or better.

5. duration of hearing loss for two years without
fluctuation.

6. atleast six months of hearing aid use and at least 45
days in the ear to be implanted.

7. adequate ear canal size, motivation, cognitive skills,
age 21-80 years.

8.dissatisfaction with conventional hearing.

Exclusion criteria for The Soundtec ® Direct System ®
device include otitis externa, otitis media, retrocochlear
pathology, malformations, previous middle ear surgery
or disabling tinnitus, asymmetry of the high frequency
average greater than 15 dB conductive, and unilateral or
fluctuating hearing loss.

Table 3: Air conduction range for Soundtec device

Frequency (Hz) 500 1000 2000 3000 4000 6000
Lower Limit
(dBHL) 0

Upper limit
(dB HL) 60

Compared with optimally fit hearing aids, Hough
reported that, for the subjects reviewed, The Soundtec ®
Direct System ® DDHS provided an average improvement
of 52 percent in functional gain (250-6000 Hz), 22 percent
in aided thresholds, 3.8 percent for speech discrimination
in quiet, 17 percent for speech in noise, 13.1 percent in
articulation index scores, 28 percent in aided benefit, 27.3
percent in sound quality of speech,and a 16.7 percent

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

increase in overall subject satisfaction.’ In addition, with
The Soundtec @ Direct System ® DDHS, subjects reported
absence of acoustic feedback, little or no occlusive effects,
and more natural sound perception.

Envoy Device

The Envoy device (St.Croix Medical) uses two
piezoelectric crystals—the “driver”and the “sensor”—but
is not yet FDA approved.The sound sensor is attached to
the incus.This piezoelectric detects sound, converts it to
an electrical signal, and sends the electric signals to the
sound processor.The sound processor amplifies, filters,
and otherwise processes the electric signal and then
sends the modified electrical signal to the second “driver
piezoelectric on the stapes.

Division of the incudostapedial joint and resection

of part of the incus is required. The entire device is
implanted but can be modified externally.The battery
must be replaced under local anesthesia every three to
five years.The device is recommended for mild to severe
sensorineural hearing loss.

”

In a phase | trial with the Envoy device, Chen found that
patients perceived benefits from the device including
communication in background noise and word
recognition.’ Functional gain and speech reception
thresholds were similar with the Envoy device and
conventional hearing aids. Five of seven patients with
Envoy implantable hearing aids had working devices at
two months postactivation The authors concluded that
feasibility was demonstrated but it appears that more
data are needed on this device.

Otologics Device

The Otologics Middle Ear Transducer (MET) Ossicular
Stimulator device involves the placement of an ossicular
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stimulator directly into the body of the incus with a laser-
drilled hole. Access is obtained via a mastoidectomy.

The Otologics device has the CE mark but is not FDA
approved. Several screws are placed into the simulator to
firmly anchor it to the skull. The patient wears an external
button device that contains a microphone, battery,

and digital signal processor.The button detects sound,
converts it to electrical energy, and transmits it across
the skin to the internal processor.The internal processor
connects to the MET.

Indications for the MET Ossicular Stimulator include:

1.

Table 4: Air conduction ranges for the Otologics device

bilateral moderate to severe (40-90 dB),
nonfluctuating, nonprogressive, symmetric
sensorineural hearing loss.

normal tympanogram.

no middle ear disease.

speech recognition scores better than 20 percent at
65 dB SPL.

postlingual, English speaker with good cognitive function.

auditory thresholds within limits shown in table 4.

(adapted from manufacturer’s graph)

Frequency (Hz) 500 1000 1500 2000 3000 4000
Lower Limit

(dBHL) 15
Upper limit
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Note that the MET Ossicular Stimulator has a larger upper
limit threshold criteria than for implantable hearing aids
so it may be useful in patients with larger hearing loss.

The Otologics device appears to provide high gain

and wide-band amplification, but has some apparent
disadvantages.The surgical procedure is elaborate and
the large amount of implanted metal is discouraging.The
instrument drives the incus directly so it may be useful
for larger hearing losses (compare tables 1 and 2) but
ossicular loading is expected.

Other Devices

The German Implex AG device involves stimulation of
the incus by a diaphragm-type piezoelectric driver.There
were some problems with feedback so a piece of the
malleus was removed but the device is not on the market
today.The Rion device from Japan uses a piezo-ceramic
rod that is connected to the stapes with a hydroxylapatite
strut and transcutaneous electrical stimulation of an
internal receiver with an external audio processor.This
device in not FDA approved.

The RetroX device from Belgium is a microphone,
amplifier, processor, and titanium tube that connects the
external auditory canal to the postauricular area.

The ear canal is unoccluded so that sloping high
frequency hearing losses may be particularly well

aided. One study reported gains of only 9-10 dB, but
improvement in understanding of speech in noise.'®"”

Of 25 patients implanted with the RetroX device, another
report indicated that four required explantation because
of granulation tissue, two patients complained of acoustic
feedback and needed supplementary fitting, and yet 23
of 25 subjects were either satisfied or even extremely
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satisfied with the RetroX device.They reported improved
hearing at 1, 2,4, and 8 kHz.In quiet, the speech reception
thresholds improved by 10 dB SPL. Speech intelligibility
in noise improved by 15 percent for signal-to-noise ratios
between -5 dB and +5 dB.”. Overall, it appears that the
RetroX device needs further evaluation.The device is not
FDA approved.

The Tubingen device is a totally implantable
communication assistance (TICA) device.The microphone
picks up the sound signal transcutaneously from the
external auditory canal, and amplifies and transduces the
signal to vibrate the ossicular chain.

Future of Surgery for Sensorineural Hearing Loss

There may be an increasing role for surgery in
treatment of sensorineural hearing loss. It seems likely
that implantable aids will be increasingly common

as technology improves, but they will never replace
conventional hearing aids.

The technology of cochlear implants will continue to
improve, but the criteria are unlikely to overlap further
with that of hearing aids. Probably the greatest advances
in sensorineural hearing loss treatment in the future

will be found in the application of drugs to the inner

ear to promote hair cell growth. Such drugs may be
administered either systemically or via tympanotomy, in
which case surgery will be required.
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1.A 50-year old man asks if a cochlear implant would help.

He has bilateral sensorineural hearing loss and is having
lots of trouble using his hearing aids. His thresholds are
in the 60-65 dB range but his speech recognition scores
are only 20 percent.ls he a candidate?

Answer: His thresholds are better than the usual criteria
allow, but his speech recognition scores are below 50
percent so he is a suitable candidate.

2.What is the role for a bone-anchored hearing aid in
sensorineural hearing loss?

Answer:

Although the BAHA is most widely accepted for
conductive hearing loss, it has been applied with success
for single-sided deafness due to many causes—acoustic
neuroma, trauma, sudden sensorineural hearing loss, or
others.

3.A 45-year-old woman is not happy with her speech
understanding with her in-the-canal hearing aid. Her
thresholds are symmetric at about 45 dB. Are there
surgical options for her?

Answer:

A semi-implantable hearing aid may reduce the occlusion
effect and is an option. Her auditory thresholds are
appropriate.
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4, What are the current audiometric indications for
cochlear implantation in adults?

Answer:

The main indications are severe to profound hearing loss
(PTA at 500, 1000, and 2000 Hz 70 dB or greater) OR a
speech recognition score of 50 percent.

The latter indication is becoming more common.

5.How do semi-implantable hearing aids work?

Answer:

Electomagnetic or piezoelectric techniques stimulate the
ossicular chain and sometimes act as sound sensors as
well.

6.What implantable options are there for an adult with
chronic ear disease and symmetric, bilateral, mixed
hearing loss with thresholds in the 60 dB range and
bone thresholds at 30 dB?

Answer:

Assuming that the conductive hearing loss is not
amenable to traditional otologic surgery, the patient
meets the criteria for the BAHA implant.Implantable
hearing aids are excluded by the conductive hearing
loss.The thresholds are in the range of acceptability for a
regular BAHA.

HEARING




Electromagnetic coils

Devices that take advantage of the fact that current

is generated in a coil if it is moved in a magnetic field.
Conversely, a magnetic field is generated by applying
current to the coil. Application of amplified current to a
coil allows enhancement of the physical movement of
ossicles if they are attached rigidly to a magnet.There are
two general designs for electromagnetic coils:

(1) extra-coil, where a magnet is outside the wire coil

so that there is some distance between the coil and the
magnet, and (2) intra-coil, where a magnet is inside the
wire coil. The magnet can be attached to a structure such
an ossicle outside the coil, causing it to move.

Floating mass transducer

An electromagnetic design where the magnet and coil
are in a single device fixed to an ossicle in an intra-coil
design.

Functional gain

The difference between unaided and aided thresholds.
Functional gain is an important concept for hearing
aids. Conventional hearing aids can provide large gains
but some users do not use all available gain because of
distortion and feedback at greater volumes.

Implantable hearing aid

A device that uses acoustic energy (physical movement)
to drive the ossicles to improve hearing in which there
is no external component, only internal component(s).
Strictly speaking there are very few truly implantable
hearing aids; most often they are semi-implantable aids.
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Occlusion effect
An effect produced by occlusion of the external auditory
canal inducing a conductive

Hearing loss

This effect is a common problem in fitting hearing aids
that must occlude the external ear canal. The occlusion
effect causes a feeling of ear fullness or hollowness but
slightly improved bone conduction thresholds.The
occlusion effect is frequency-dependent, and is greater
for low frequencies than high frequencies. Speech
discrimination may be adversely impacted.Venting or
open ear molds typically prevent the occlusion effect and
are useful in attempting to reduce the low frequency gain
in patients with high-frequency hearing loss.Venting may
induce feedback in the hearing aid, typically around 3 kHz.

Ossicular loading

Refers to the situation where mass applied to an ossicle
may cause conductive hearing loss when the device is
not being used. Ossicular loading is important for devices
that require a piece of hardware to be attached to an
ossicle.Residual hearing is a related term that refers

to the amount of conductive hearing loss induced by
ossicular loading. If the user decides not to use the device,
he or she may be forced to use it anyway if the device
induces a conductive hearing loss.When batteries fail, the
device fails, or the user removes the external hardware,
implantable hearing aids are not activated and this may
be a detriment to hearing.

Surgical removal of the implanted device may be
required, although it is possible that conductive hearing
loss may persist. Some device manufacturers have
considered ossicular loading more seriously than others.
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Piezoelectrics

Materials that generate electrical current in proportion
to physical application of force. Conversely they
undergo physical change as a result of application of
electrical energy.

Typically two such materials are bonded together

to create a piezoelectric bimorph that generates
electric output in proportion to mechanical deflection.
Piezoelectrics can act either as sound sensors, providing
an electric output depending on sound stimulation,

or transducers, which produce physical deformation

in proportion to electric current. In ear-related
applications the two most likely types of piezoelectrics
are the diaphragm type and, more commonly,

the springboard type. Some other applications of
piezoelectrics include microphones, record needles, and
singing greeting cards.
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Head and Neck Cancer

Quality of Life following Chemoradiation Therapy
for Head and Neck Cancer

Marilene B.Wang,
MD, Associate Professor, UCLA School of Medicine

It is estimated that in 2005 there will be more than 40,000
newly diagnosed cancers of the head and neck, and that
this year more than 10,000 patients will die of head and
neck cancer (HNC)." Despite multiple modalities of treat-
ment such as surgery, radiation, and chemotherapy, head
and neck cancers continue to have one of the lowest five-
year survival rates.?

The treatment algorithms for advanced HNC have
changed significantly over the past 10 years. Current
treatment protocols for advanced laryngeal cancers usu-
ally involve either chemotherapy with radiation (organ
preservation) or total laryngectomy (TL) with postopera-
tive radiation. Both treatment modalities have equivalent
control rates and are widely used today for advanced
laryngeal cancers.? Recent data also support the use of
chemoradiation (CRT) for HNC in other sites, such as the
oropharynx and hypopharynx.* As such, an increasing
number of HNC patients with primary tumors in the
oropharynx and hypopharynx, as well as larynx, are be-
ing treated with a CRT protocol rather than the standard
surgical resection with postoperative radiation.
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Although CRT protocols usually allow preservation of the
functional organ, there are still significant acute morbidi-
ties, as well as long-term, following CRT. Because of the
increasing number of patients with HNC undergoing CRT,
there have been numerous studies examining the quality
of life (QOL) for such patients during and after their treat-
ment.QOL used as a clinical outcome measurement is
often not measured or carefully defined, but rather broad-
ly defined to encompass an individual’s perception of his
or her emotional, physical, social, and sexual state. Simply,
it is the satisfaction and well-being that a patient experi-
ences on a daily basis.® QOL issues will differ depending
on tumor site, stage, and type of treatment rendered.

QOL Instruments

Quality of life is usually assessed through questionnaires,
called instruments. Issues pertaining to quality of life are
called domains. The four basic domains are psychological,
social, occupational, and physical. Each domain or issue
is given a score and, in general, a higher score signifies

a better quality of life. Multiple instruments have been
utilized to study QOL in head and neck cancer patients,
ranging from global (applicable to any disease and
containing general physical, social, and psychological
questions), to specific head and neck questionnaires, to
performance questionnaires that address specific func-
tions such as speech or swallowing.

Commonly used instruments in head and neck cancer

patients are the European Organization for Research and
Treatment of Cancer Quiality of Life Questionnaire Core 30
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(EORTC-C30), the Head and Neck Core 35 (EORTC-HN35),
the Head and Neck Radiotherapy Questionnaire (HNRQ),
the University of Michigan Head and Neck Quiality of Life
Questionnaire, and the University of Washington Head and
Neck Disease Specific Measure (UW-QOL).’

The University of Washington Quality of Life Instrument,
version 4 (UW-QOL, v 4) is a short questionnaire, assess-
ing functional items such as swallowing, pain, and speech.
However, psychological issues are not addressed in this
instrument.The first section consists of 12 domains that
pertain to the degree of quality of life in the categories of
pain, appearance, activity, recreation, swallowing, chewing,
speech, shoulder function, taste, saliva, mood, and anxiety.
The second part of the instrument asks the patients which
of the previous issues have been the most important to
them in the past seven days. In the final part of the instru-
ment, patients are given three general questions compar-
ing their (1) current health-related quality of life to one
month before developing cancer, (2) health-related quality
of life during the past seven days, and (3) overall quality

of life during the past seven days. Higher scores in each
category signify better quality of life. This instrument is
simple to use and well-suited for rapid

assessment of QOL in HNC patients. A comparison of the
UW-QOL with the EORTC QOL €33, the Medical Out-
comes Short Form 36, and the EORTC HN35 found that
the UW-QOL was a broad measure suitable for low-cost
assessment of disease-specific functional status.® Because
psychological issues are not included in the UW-QOL ques-
tionnaires, this limits its usefulness in assessing those issues.
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Global questionnaires include the Medical Outcomes
Short Form 36, the Karnofsky Performance Index, and the
Hospital Anxiety and Depression Scale.” The M.D. Anderson
Dysphagia Inventory and the Performance Status Scale for
Head and Neck Cancer are performance questionnaires
addressing specific functions such as swallowing, speech
intelligibility, and the ability to eat.’

QOL in HNC Patients Prior to Treatment

Patients with head and neck cancer often have multiple
medical co-morbidities that will affect their quality of life
even prior to undergoing treatment.There is usually a
history of heavy smoking and alcohol use. Because of the
deleterious effects of smoking, most patients with HNC
will also have chronic lung disease. Coronary artery and
liver disease are also common in this patient population.
A cancer in the upper aerodigestive tract may have an ad-
verse effect on chewing, swallowing, and eating, leading to
weight loss and malnutrition. Other chronic illnesses such
as hypertension, diabetes, and vascular disease may be
present as well. Adverse socioeconomic factors and poor
family support also diminish the QOL in HNC patients.

The diagnosis of HNC is often delayed, particularly when the
primary site is located in the orophayrnx or hypopharynx.
Because of the difficulty in examining such areas and the
paucity of symptoms produced, the tumor may not be
seen or diagnosed until it reaches significant size, or when
a neck metastasis develops. Unfortunately, this means that
many patients will present with an advanced stage of HNC
at diagnosis, worsening their prognosis and QOL.
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Acute Changes during and Immediately Following CRT

Most HNC patients undergoing CRT will receive a plati-
num-based regimen, such as cisplatin, with or without
5-FU. Patients receiving concurrent chemotherapy with
radiation will experience significant mucositis, which may
require a break in treatment. Additional acute side effects
from CRT include anemia, neutropenia, infectious compli-
cations, renal toxicity, ototoxicity, skin changes, fatigue, and
weight loss."' The mucositis and edema of the aerodiges-
tive tract will lead to varying degrees of dysphagia. Some
patients will require placement of a gastrostomy tube (G-
tube) for feeding and/or a tracheotomy tube for securing
the airway. Because of the many side effects, patients will
experience a significant decrease in their overall QOL dur-
ing treatment.The stress of undergoing chemotherapy and
daily radiation treatments also contributes to a generalized
depression in many of these patients.

Chronic Changes after CRT

Most of the acute side effects gradually subside after
completion of treatment. Studies have shown that, 6 to 12
months after treatment, QOL scores rise to above pretreat-
ment levels.'? However, most patients report some long-
term xerostomia and dysphagia. Because of dry mouth and
sticky saliva, only 50 percent of patients in one study were
able to resume a normal diet after treatment.”® Some pa-
tients require long-term G-tubes for adequate nutrition. A
significant number of patients also reported residual pain
even after treatment.™
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Other long-term side effects after CRT include hoarseness,
decreased taste, and difficulty chewing. Further longitudi-
nal studies are needed to determine whether late se-
quelae following CRT persist or worsen over many years,
caused by progressive fibrosis of tissues.

Review of QOL Studies

Many studies have looked at quality-of-life issues for head
and neck cancer patients following treatment. Schwartz
et al. reviewed the published literature, evaluating the
terminology, the design, and the interpretation of quality-
of-life measurements in head and neck cancer patients.
They specifically examined studies that compared head
and neck cancer treatments at a point in time or reported
changes over a period of time.They concluded that there
were few hypothesis-driven studies, and clinical interpre-
tations of quality-of-life outcomes were often not provid-
ed at the conclusion of the studies.” Terrell et al. reported
on significant clinical predictors in head and neck cancer
patients pertaining to quality-of-life issues. The most
common predictors of QOL were tracheotomy and gas-
trostomy tubes, co-morbid conditions, chemotherapy, and
neck dissections.'® Another study evaluated patients with
advanced head and neck cancer who underwent CRT on
performance and QOL issues. Twelve months after treat-
ment, patient’s QOL issues had resolved except for the
ability to eat a wide range of food.This data supported
the use of intense chemoradiation therapy with minimal
impact on QOL issues."
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Harrison et al.reported good QOL and oncological
outcomes with patients who were treated for cancer of
the base of the tongue.’®*Hammerlid and Bjordal et al.
examined QOL issues in patients with head and neck
cancer.Their studies reported that there were differences
in QOL issues depending on the anatomic subsite of the
head and neck cancer.They found that tumor stage and
site had the most profound impact on individual patients’
QOL.Their studies also reported that after one year from
end of treatment date, patients returned to their pretreat-
ment QOL state except in the senses, xerostomia, and
sexuality.” Another study addressed the issue of swallow-
ing after head and neck cancer treatment.The research-
ers concluded that patients undergoing CRT for oropha-
ryngeal cancer had better functional outcomes related to
swallowing than those undergoing surgery with postop-
erative radiation.

It is often difficult to accurately compare QOL studies of
HNC patients in the literature. Many studies examined
patients with head and neck cancer in several differ-

ent subsites, including oral cavity, oropharynx, larynx,
and hypopharnyx. Care must be used when comparing
QOL outcomes for patients with cancers in the different
subsites in the head and neck after treatment. Morton et
al.reported that anatomic subsites within head and neck
cancer responded differently, and patients ultimately ex-
perienced different QOL issues depending on the subsite
and treatment received. Organ preservation therapy did
not necessarily lead to better QOL outcomes.?! In addi-
tion, many different types of QOL instruments were used
in these studies to identify varying domains pertaining to
QOL, including mental, sexual, and physical functioning.
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Improvement of QOL
in Patients Treated with CRT versus Surgery

McDonough et al. compared patients with HNC who
underwent CRT versus induction chemotherapy fol-
lowed by surgery and postoperative radiation.There
were significantly higher QOL scores in the nonsurgical
group, with lower levels of social distress and avoidance
because of better communication abilities and less physi-
cal disfigurement.?? In another study, QOL issues were
compared in laryngeal cancer patients who underwent
CRT versus total laryngectomy with postoperative radia-
tion (TL+XRT).2 CRT patients had more problems with
chewing, swallowing, and pain, while TL+XRT patients had
worse speech and shoulder function.Hanna et al.recently
reported that laryngeal cancer patients who underwent
CRT had similar QOL scores compared with those who
underwent TL+XRT, but functional subscale analysis
revealed some differences. CRT patients had greater dif-
ficulties with dry mouth, while TL+XRT patients reported
more problems with social functioning, sensory distur-
bances, use of painkillers,and coughing.®*

Finizia et al.reported similar QOL issues pertaining to
psychosocial adjustment and functional ability in patients
who underwent CRT and TL+XRT. In the TL+XRT group,

a lower level of QOL was reported in those patients who
used an electrolarynx.” Terrell et al. assessed the QOL out-
comes in patients in the Veterans Affairs Laryngeal Cancer
Study who underwent CRT and TL+XRT.They reported
that the CRT group experienced better QOL outcomes

in freedom from pain, lower levels of depression, and

less problems with work due to better overall emotional
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well-being. Speech scores were similar in both the CRT and
the TL+XRT groups.?® Paleri et al. also assessed the QOL
outcomes in patients who underwent CRT and TL+XRT.

He reported similar scores between the two groups but a
higher trend (better QOL) in the CRT group.?” Major et al.
reported similar QOL outcomes in CRT and TL-XRT patients
in the domains of physical functioning, bodily pain, health
perception, social functioning, energy/fatigue, and mental
health. He reported that the CRT group had a higher QOL
in their activities of daily life compared with those under-
going surgery with postoperative radiation.?

For laryngeal cancer patients, organ preservation protocols
using CRT have the obvious advantage of retaining laryn-
geal speech. Many total laryngectomy patients undergo
speech rehabilitation with the use of an electrolarynx,
esophageal speech, or tracheal esophageal puncture. This
may explain why in one study some TL patients reported
that their speech was the same as always and in another
study both TL and CRT patients who retained their larynx
showed similar speech scores.? In contrast, most CRT pa-
tients did not generally receive any speech or swallowing
therapy, and this group of patients may potentially benefit
from use of intensive therapy in these arenas.

Recently the use of concurrent chemoradiation for organ
preservation has been extended to nonlaryngeal sites,
including the oropharynx and hypopharnx. Data from
these studies confirm the efficacy of CRT for locoregional
control of advanced oropharyngeal and hypopharyngeal
cancers with acceptable morbidity.>° Schrader et al. exam-
ined a series of patients with hypopharyngeal cancer who
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were treated with hyperfractionated radiation therapy and
concurrent chemotherapy, and found that late sequelae

of treatment were tolerable and did not adversely impact
patients’ QOL.*" In the University of Pennsylvania Phase Il
trial of oropharyngeal cancer patients treated with chemo-
radiation, organ preservation was attained in 77 percent
of the patients and 90 percent did not require permanent
tracheotomy or gastrostomy tubes.The eating-in-public
and speech understandability scores were not greatly dif-
ferent from patients’ pretreatment scores; however, scores
for normalcy of diet declined.*?

There is evidence of benefit from use of amifostine dur-
ing CRT.This thiol compound protects normal tissues from
radiation by binding of the sulfhydryl group with hydroxyl
radicals.There is a high concentration of amifostine in the
salivary glands after administration, which can decrease
the severity of xerostomia after head and neck radiation.®
Randomized studies demonstrated significant reduction
of high-grade xerostomia in patients undergoing CRT for
advanced HNC who were receiving amifostine 3*

Recent advances in radiation therapy techniques such as
intensity-modulated radiation therapy (IMRT) also show
promise in decreasing the bothersome xerostomia=3*

Conclusion

The efficacy of chemoradiation protocols for locoregional
control of advanced head and neck cancer has been dem-
onstrated. HNC patients often have compromised quality of
life at the time of diagnosis, even before beginning treat-
ment. Depending on the primary site of the tumor, abnor-
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malities in swallowing, chewing, speech, and appearance
may occur. Coexisting morbidities such as cardiopulmo-
nary disease, hypertension, diabetes, malnutrition, alco-
holism, and poor social support contribute to low QOL.

Treatment with CRT carries significant acute and chronic
morbidity. Acute toxicities include mucositis, anemia,
neutropenia, renal toxicity, dysphagia, weight loss, fa-
tigue, and depression. Much of the acute toxicity resolves
after completion of treatment, and most patients return
to pretreatment QOL levels by 6 to 12 months, except for
the senses, xerostomia, and sexuality. Other long-term se-
quelae include continued difficulty with swallowing and
chewing, decreased ability to eat a wide range of foods,
sticky saliva, and hoarseness. Some patients are unable
to eat a normal diet and may even be permanently
G-tube dependent.

However, overall, QOL in HNC patients treated with CRT is
relatively high, and compares favorably with patients who
have undergone surgical resection of their tumor fol-
lowed by postoperative radiation therapy. HNC patients
treated with CRT may benefit from the use of amifostine
during treatment. Intensity-modulated radiation therapy
techniques may also reduce the incidence of long-term
xerostomia. Intensive speech and swallowing therapy
may aid in improving these functions following CRT.

Patients and physicians need to understand the differenc-
es in sequelae among treatment protocols so that better-
informed decisions can be made. Supportive therapy for
swallowing and speech function, as well as psychological
support, are essential in treatment planning. Future pro-
spective, longitudinal studies are needed to examine QOL
issues for patients with advanced HNC.
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1.The most common acute toxicities associated with

chemoradiation for head and neck cancer include all of the

following EXCEPT

a. mucositis
b.anemia
c.dysphagia
d. neck fibrosis
e.xerostomia

2.Most of the acute toxicities associated with
chemoradiation for head and neck cancer resolve

a.one month following end of treatment.
b.three months following end of treatment.
c.one year following end of treatment.
d.two years following end of treatment.

e.five years following end of treatment.

3.Chronic sequelae following chemoradiation for head
and neck cancer usually include

a.neutropenia
b. permanent gastrostomy
c.permanent tracheotomy
d.sticky saliva

e.none of the above
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4.The following statement is supported in the literature:

a.Laryngeal cancer patients who undergo
chemoradiation with organ preservation have
overall better quality of life than patients who
undergo total laryngectomy.

b.Total laryngectomy patients have worse quality-
of-life scores in speech than laryngeal cancer
patients who undergo chemoradiation with
organ preservation.

¢.Most patients who undergo chemoradiation will
require a tracheotomy and gastrostomy tube.

d. Most patients who undergo chemoradiation are
able to return to a normal diet within one year.

e.Patients who undergo chemoradiation for head
and neck cancer have less pain than those who

undergo surgery.

5.The following may help to mitigate the adverse effects of
chemoradiation treatment in head and neck cancer patients:

a.amifostine

b.intensity-modulated radiation therapy
c.speech therapy

d.swallowing therapy

e.all of the above

Correct Answers:
1. d
2. C
3. d
4, a
5. e

HEAD AND NECK CANCER




References

1. Jemal A, Murray T,Ward E, et al. Cancer statistics,
2005.CA Cancer J Clin. January 2005;55:10-30.

2. See the following four studies: Garden AS,

Harris J, Vokes EE, et al. Preliminary results of Radiation
Therapy Oncology Group 97-03: A randomized phase

Il trial of concurrent radiation and chemotherapy for
advanced squamous cell carcinomas of the head and
neck.J Clin Oncol.2004;22(14):2856-2864; Forastiere A,
Koch W, Trotti A, et al. Head and neck cancer.N Eng J Med.
2001;345(26):1890-1900; Brockstein B, Haraf DJ, Rade-
maker AW, et al. Patterns of failure, prognostic factors and
survival in locoregionally advanced head and neck cancer
treated with concomitant chemoradiotherapy: A 9-year,
337-patient, multi-institutional experience. Ann Oncol.
2004;15(8):1179-1186; and Argiris A, Brockstein BE, Haraf
DJ, et al. Competing causes of death and second primary
tumors in patients with locoregionally advanced head
and neck cancer treated with chemoradiotherapy. Clin
Cancer Res.2004;10(6):1956-1962.

3. The Department of Veterans Affairs Laryn-

geal Cancer Study Group.Induction chemotherapy
plus radiation compared with surgery plus radiation in
patients with advanced laryngeal cancer.N Eng J Med.
1991;324:1685-1690. Also see Gilbert J, Forastiere A.Or-
gan preservation trials for laryngeal cancer. Otolaryngol
Clin N Am.2002;35:1035-1054.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

4. See Calais G, Alfonsi M, Bardet E, et al. Ran-
domized trial of radiation therapy versus concomitant
chemotherapy and radiation therapy for advanced-
staged oropharyngeal carcinoma.J Natl Cancer Inst.
1999;91:2081-2086; and Machtay M, Rosenthal DI, Her-
shock D, et al. Organ preservation therapy using induction
plus concurrent chemoradiation for advanced respect-
able oropharyngeal carcinoma: A University of Pennsylva-
nia phase Il trial.J Clin Oncol.2002;20:3964-3971.

5. Morton RP, I1zzard ME. Quality-of-life outcomes in
head and neck cancer patients.World J Surg. 2003;27:884-
889.

6. Borghgraef K, Delaere P,Van den Bogaert W, et
al.Quality of life in head and neck cancer patients. Acta
Otorhinolaryngol Belg. 1997;51:69-72.

7. See the following four references: Bjordal K, Ahl-
ner-Elmqvist M, Tollesson E, et al. Development of a Euro-
pean Organization for Research and Treatment of Cancer
(EORTC) questionnaire module to be used as quality of
life assessment in head and neck cancer patients. Acta
Oncol. 1994;33:879-885; Browman GP, Levine MN, Hodson
DL, et al. The head and neck radiotherapy questionnaire:
A morbidity/quality of life instrument of clinical trials of
radiation therapy in locally advanced head and neck can-
cer.J Clin Oncol. 1993;11:863-872; Terrell JE, Nanavati KA,
Esclamado RM, et al. Head and neck cancer-specific qual-
ity of life:Instrument validation. Arch Otolaryngol Head
Neck Surg. 1997;123:1125-1132; and Hassan SJ, Weymuller

HEAD AND NECK CANCER




EA. Assessment of quality of life in head and neck cancer
patients. Head Neck. 1993;15:485-496.

8. Rogers SN, Lowe D, Brown JS, et al. A comparison
between the University of Washington Head and Neck
Disease-Specific measure and the Medical Short Form 36,
EORTC QOQ-C33 and the EORTC Head and Neck 35.Oral
Oncol. 1998;34:361-372.

9. See Ware JE Jr,Cherbourne CD.The MOS 36-item
short-form health survey (SF-36).1. Conceptual framework
and item selection. Med Care. 1992;30(6):473-483. Also see
Karnofsky DA, Burchemajh JH.The Clinical Evaluation of
Chemotherapeutic Agents. New York: Columbia Univer-

sity Press; 1949:191-205; and Zigmond AS, Snaith RP.The
hospital anxiety and depression scale. Acta Psychiatr Scand.
1983,;67:361-370.

10. List MA, D’Antonio LL, Cella DF, et al. The Perfor-
mance Status Scale for Head and Neck Cancer Patients
and the Functional Assessment of Cancer Therapy-Head
and Neck Scale. A study of utility and validity. Cancer.
1996;77(11):2294-2301.

11. Nguyen NP, Sallah S, Karlsson U, et al. Combined
chemotherapy and radiation therapy for head and neck ma-
lignancies: Quality of life issues. Cancer.2002;94:1131-1141.

12. Murry T, Madasu R, Martin A, et al. Acute and

chronic changes in swallowing and quality of life follow-
ing intraarterial chemoradiation for organ preservation in

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

patients with advanced head and neck cancer.Head Neck.
1998;210:31-37. Also see List MA, Siston A, Haraf D, et al.
Quiality of life and performance in advanced head and neck
cancer patients on concomitant chemoradiotherapy: A
prospective examination.J Clin Oncol. 1999;17:1020-1028.

13. List MA, Mumby P, Haraf D, et al. Performance and
quality of life outcomes in patients completing chemora-
diotherapy protocols for head and neck cancer. Qual Life

Res. 1997;6:274-284.

14. See List et al.,, 1997, note 13;and LoTempio MM,
Wang KH, Sadeghi A, et al. Comparison of quality of life
outcomes in laryngeal cancer patients following chemora-
diation vs. total laryngectomy.

Otolaryngol Head Neck Surg. In press.

15. Schwartz S, Patrick DL, Yueh B. Quality-of-life
outcomes in the evaluation of head and neck cancer treat-
ments. Arch Otolaryngol Head Neck Surg.2001;127:673-678.

16. Terrell JE, Ronis DL, Fowler KE, et al. Clinical predic-
tors of quality of life in patients with head and neck cancer.
Arch Otolaryngol Head Neck Surg.2004;130:401-407.

17. See List et al., 1999, note 12.

18. Harrison LB, Ferlito A, Shaha AR, et al. Current

philosophy on the management of cancer of the base of
tongue. Oral Oncol.2003;39(2):101-105.

HEAD AND NECK CANCER




19. See Hammerlid E, Bjordal K, Ahlner-EImqvist M,
et al. A prospective study of quality of life in head and
neck cancer patients. Part I: At diagnosis. Laryngoscope.
2001;111(4 Pt 1):669-680; and Bjordal K, Ahlner-Elmqvist
M, Hammerlid E, et al. A prospective study of quality of
life in head and neck cancer patients. Part Il: Longitudinal
data. Laryngoscope.2001;111(8 Pt 11):1440-1452.

20. Gillespie MB, Brodsky MB, Day TA, et al. Swallow-
ing-related quality of life after head and neck cancer
treatment. Laryngoscope. 2004;114(8):1362-1367.

21. See Morton and lzzard, 2003, note 5.

22. McDonough EM, Varvares MA, Dunphy FR, et

al. Changes in quality-of-life scores in a population of
patients treated for squamous cell carcinoma of the head
and neck.Head Neck. 1996;18(6):487-493.

23. See LoTempio et al.,in press, note 14.

24. Hanna E, Sherman A, Cash D, et al. Quality of life
for patients following total laryngectomy vs chemoradia-
tion for laryngeal preservation. Arch Otolaryngol Head
Neck Surg.2004;130(7):875-879.

25. Finizia C, Bergman B.Health-related quality of life
in patients with laryngeal cancer: A post-treatment com-
parison of different modes of communication. Laryngo-
scope.2001;111(5):918-923.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

26. Terrell JE, Fisher SG, Wolf GT. Long-term quality of
life after treatment of laryngeal cancer. Arch Otolaryngol
Head Neck Surg. 1998;124:964-971.

27. PaleriV, Stafford FW, Leontsinis TG, et al. Quality of
life in laryngectomees: A post-treatment comparison of
laryngectomy alone versus combined therapy.J Laryngol
Otol.2001;115(6):450-454.

28. Major MS, Bumpous JM, Flynn MB, et al. Quality of
life after treatment for advanced laryngeal and hypopha-
ryngeal cancer.Laryngoscope.2001;111(8):1379-1382.

29. See Lotempio et al., in press, note 14;and Terrell,
Fisher, Wolf, 1998, note 26.

30. See Calais et al.,, 1999, and Machtay et al., 2002,
note 4.

31. Schrader M, Schipper J, Jahnke K, et al. Hyperfrac-
tionated accelerated simultaneous radiochemotherapy
in advanced hypopharyngeal carcinomas. Survival rate,
retained function, quality of life in a phase Il study. HNO.
1998;46:140-145.

32. See Machtay et al., 2002, note 4.
33. Capizzi RL.The preclinical basis for broad-spectrum
selective cytoprotection of normal tissues from cytotoxic

therapies by amifostine. Semin Oncol. 1999;
26 (2 Suppl 7):3-21.

HEAD AND NECK CANCER




34, See Brizel DM, Wasserman TH, Henke M, et al.
Phase Ill randomized trial of amifostine as a radioprotec-
tor for head and neck cancer.J Clin Oncol. 2000;18:3339-
3345; and Suntharalingam M, Jaboin J, Taylor R, et al.

The evaluation of amifostine for mucosal protection in
patients with advanced loco-regional squamous cell
carcinomas of the head and neck (SCCHN) treated with
concurrent weekly carboplatin, paclitaxel, and daily radio-
therapy (RT).Semin Oncol.2004;31(6 Suppl 18):2-7.

35. See Rosenthal DI, Chambers MS, Weber RS, et al.
A phase Il study to assess the efficacy of amifostine for
submandibular/sublingual salivary sparing during the
treatment of head and neck cancer with intensity modu-
lated radiation therapy for parotid salivary sparing. Semin
Oncol.2004;31(6 Suppl 18):25-28; Saarilahti K, Kouri M,
Collan J, et al. Intensity modulated radiotherapy for head
and neck cancer: Evidence for preserved salivary gland
function.Radiother Oncol. 2005;74(3):251-258. Epub 2004
Dec 8;and Hong TS, Tome WA, Harari PM. Intensity-modu-
lated radiation therapy in the management of head and
neck cancer. Curr Opin Oncol. 2005;17(3):231-235.

© 2006. American Academy of Otolaryngology—
Head and Neck Surgery Foundation,
One Prince Street, Alexandria, VA 22314-3357.

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

HEAD AND NECK CANCER




Voice

Dysphonia and the Aging Voice

Michael S.Benninger, MD,
Department of Otolaryngology—Head and Neck Surgery,
Henry Ford Hospital, Ml

Jean Abitbol, MD,
Chief Medical Officer, Faculty of Medicine, Paris, France

The human voice is unique in the entire animal kingdom.
The flexibility of the human voice allows us to portray
our thoughts, emotions, joys, and fears.This extraordinary
flexibility can be seen throughout life, beginning with the
power of a baby’s cry to the wonderful fullness and range
of the world-class soprano or tenor. Each voice is unique
and provides one of the signatures of the individual. The
ancient Greeks felt that the voice was so important to a
person’s character that they thought that the voice actu-
ally originated in the heart.

These remarkable qualities of the voice are unfortunately
not immune to the effects of human aging. It is rare that
elite singers will continue to perform their most difficult
roles even into their late 50s or 60s. As people enter their
80s and 90s, voices lose not only their range but also
some of their strength and power, and male and female
voices become less distinguishable.

This chapter will describe the multiple neurological, hor-
monal, and general effects of aging on the voice and also
the opportunities that people have to allow their voices
to remain strong and vibrant well into their senior years.
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Brief Anatomy and Physiology of the Voice

The production of the voice is a complex interaction
among a number of different body systems.

This discussion can be simplified by thinking of the voice
as a musical instrument. For any instrument to produce
sound, something must activate the sound (such as
plucking a string on a guitar or blowing into a trumpet),
something must vibrate (like the guitar string or the reed),
and something must resonate (the body of the instru-
ment).The lungs serve the role of the activator in human
voice production. As one breathes in, negative pressure

is produced that actually pulls air into the lungs. As we
expire or exhale, that air serves as the source of power for
setting up the vibration of the vocal folds.’

The vocal folds themselves serve as the vibrators, and it is
the fine control of the movements of the vocal folds that
allows for the flexibility of the speaking and singing voice.
In the body, the face and sinuses and the chest serve as
resonators, which give the voice its timbre or character.

In addition to these three important areas, other body
parts and systems play important roles.Tension in the
jaw or neck will reduce flexibility and increase the onset
of fatigue.The voice is strongest when the body is in the
upright position (not many opera roles allow the figure
to recline) and musculo-skelatal problems can affect the
best posture. In addition, the diaphragm and abdomen
are important in the support of the voice, so abdominal
conditions such as cramping or bowel disorder may have
a negative impact on voice.The psychological system is
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important in the confidence one has in his or her voice, as
can be seen by the fluttering of the voice when a person
is nervous or anxious. Finally, refined coordination of
muscle movement and sensory control are adjusted by
the neurological system.

Aging and Its Effects on the Larynx and Vocal Folds

The larynx goes through a maturation process that be-
gins early in life and continues with changes that occur
throughout life, with the most dramatic changes occur-
ring early in life through puberty. Over time, however,
the cartilages of the larynx begin to calcify and become
slightly more rigid. The joints that allow for three-dimen-
sional movement of the vocal folds become stiffer and
the bulk of muscle of the vocal folds diminishes.? These
findings are not dissimilar to those that can be seen in
other muscles and joints in the body. Often, the vocal
folds become slightly bowed, which prevents tight vocal
fold closure, and result in a somewhat more breathy voice
with a reduction in the very upper portion of the range.
This in turn requires tighter closure and tension

The vibration of the vocal folds requires that there be
moisture on the vocal fold surface. As people age, there
is a decrease in mucous and saliva secretions not only in
the mouth but in the larynx as well.*> Smooth vibration is
reduced. It is important to maintain good hydration and
this can be supplemented with products that thin the
mucous such as Humabid® or Mucinex®. In general, the
major changes that occur with the laryngeal structures
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begin in the 60s in men and may begin just after meno-
pause in women. Fortunately, these changes tend to oc-
cur over a long period of time, so most people are able to
maintain a good voice well after the beginning of chang-
es caused by aging, although this is often more difficult
for the singing than the speaking voice.The hormonal
effects on the larynx will be discussed in more detail later.

Neurological Changes of the Voice with Age

The production of voice depends on a very sophisticated
and integrated coordination of nerves of sensation to

the larynx and nerves that control muscle movements.
The nerves must also coordinate the activity of the lungs
and resonating cavities. With aging, the speed of nerve
transmission decreases and there is a reduction in coordi-
nation of muscular movement. Although in the absence
of a true neurological disorder this does not play a major
role, fine control of pitch and range may be affected.
Specific neurological disorders increase in frequency with
aging, but are still uncommon in comparison with the
normal neurological changes that occur with the aging
process.The most common specific voice disorder whose
incidence increases with aging is voice tremor, which can
occur independently (Primary Vocal Tremor) or with other
diseases such as Parkinson’s disease.* In addition, motion
disturbances of the larynx such as neuromuscular paresis
or paralysis, or joint movement problems, become more
prevalent with ageing.®> Early identification with a visit to
an otolaryngologist (ear, nose and throat surgeon) may
allow for either medications or voice training techniques
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that can dramatically reduce the effects of the tremor on
communication.

Gastrointestinal Disorders and Voice

The most common and most important gastrointestinal
disorder that can negatively affect the voice is reflux dis-
ease. Most people associate the term reflux with gastro-
esophageal reflux, which is a term used for acid leaving
the stomach and regurgitates up the esophagus.When
the reflux reaches the throat, however, it is more appro-
priately called laryngopharyngeal reflux (LPRD).5 LPRD
can result in a number of nonspecific symptoms such as
hoarseness, chronic cough, or chronic irritation with a mu-
cous-sticking sensation. People will frequently clear their
throats or may suspect that this problem is related to
sinus disease because of the mucous sensation. Although
multiple or prolonged episodes of reflux are usually nec-
essary to result in esophageal disease, intermittent and
short-duration LPR can result in symptoms. Many patients
with LPRD have no symptoms of heartburn.

Although reflux can occur at any age, it tends to increase
as people age, particularly in the face of a hiatal hernia.

In many senior patients with dysphonia, reflux may be
playing an important role and therefore should at least be
considered. LPRD may also be more difficult to treat than
gastroesophageal reflux and may require a combination
of diet and lifestyle modifications, histamine (H2) block-
ers,and proton pump inhibitors (such as Prilosec).
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Other gastrointestinal or abdominal conditions may also
have either a direct or indirect effect on the quality of
the voice. Abdominal surgery, cramping, constipation,

or diarrhea may all influence the ability of the abdomen
and diaphragm to support the voice.n addition discom-
fort from some of these conditions may limit abdominal
strength and support.

Respiratory Disorders

As stated earlier, the initiation of sound and voice begins
with inhalation and exhalation. Thoracic and pulmo-
nary disorders may serve to limit vital capacity, which

in turn will limit breath support and control necessary
for efficient speaking and singing. Of particular note are
restrictive pulmonary diseases such as Chronic Obstruc-
tive Pulmonary Disease (COPD), chronic bronchitis, and
asthma. Appropriate prevention of controllable diseases
such as COPD through early smoking cessation and early
intervention for patients that develop these diseases will
play a role in maintaining vocal strength and efficiency.

Hormonal Effects on the Aging Voice

Thyroid Hormones

Besides these mechanical elements discussed above, the
decrease or changes in hormones may play a major role
in changes in voice with age.” As a person ages there may

frequently be a drop in the secretion of thyroid hor-
mones—hormones that generate energy for the muscle
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s and that hydrate the organism.We often observe a de-
crease in thyroid hormone or hypothyroidism.The thyroid
hormones should be controlled systematically in pres-
byphonia after menopause or andropause. Patients with
a sluggish thyroid often require appropriate therapeutic
treatment to get them out of their lethargy and feeling
energetic again.

Progesterone Action on the Envelope of Neurons

Progesterone is secreted by the ovaries and this was
originally considered as a hormone involved only in re-
productive functions. But Gago has demonstrated that it
can be synthesized within the nervous system by neurons
and glial cells.®2 The progesterone has promyelinating and
neuroprotective effects. Moreover, it can be synthesized
locally in the nervous system by neurons and glial cells

and can thus be considered to be a “neurosteroid.” It
plays an astonishing role here. It activates the synthesis
of the protective sheath of the neuron, the myelin sheath.
The myelin sheath, a sort of protective sleeve that shields
the nerve from all traumatic aggression and from dif-
ferences in temperature, enables nervous impulses to

be transmitted at a constant speed between the brain
and its target organ. Nerves that have this myelin sheath
conduct nervous impulses better and faster. As early as
1995, lan Duncan of the University of Wisconsin lifted the
veil on the action of progesterone on the brain, but not
on its synthesis.The impact of this discovery has led to a
better understanding of therapeutic approaches to treat-
ing neurological diseases or certain myopathies that alter
the myelin sheath and therefore nerve conduction, such
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as Lou Gehrig’s disease or multiple sclerosis. It seems that
progesterone significantly slows the evolution of these
afflictions.

At menopause, the somewhat precipitous drop in pro-
gesterone results in a progressive slowing down of nerve
conduction that’s barely noticeable.This slowdown is
caused by a relative lack of myelinization of peripheral
nerves and, as a result, the voice is less well controlled,
particularly in singing.

Menopause Outcome

During menopause, this cycle is progressively disrupted.
But this menopause effect, which today is of interest to us
all, has only relatively recently become topical.” In Greek
civilization, four hundred years BCE, the menopausal
woman didn’t exist. She was an exception.The average
life expectancy was 23 to 27 years of age. Menopause was
still rare in the Middle Ages. Life expectancy was then 23
to 40 years. It was only in the nineteenth and twentieth
centuries that menopause was common enough that
consideration of its health implications began to be con-
sidered. Indeed, girls born in the 1980s can expect to live
to the age of 92! Menopause now corresponds to practi-
cally half a woman’s life. By the end of the twentieth cen-
tury, France accounted for nearly 8.5 million menopausal
women.The importance of the voice, the development of
verbal communication, and interpersonal relationships all
point to the essential problem that the voice and meno-
pause are now beginning to pose.
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Why These Changes
in a Woman'’s Voice at This Period of Her Life?

During the perimenopause, ovarian activity strongly
diminishes. Progesterone and estrogen levels are dramati-
cally reduced. Similarly, the secretion of male hormones
also drops off considerably. But their presence, now that
they are no longer counterbalanced by feminine hor-
mones, can sometimes cause the voice to become more
masculine.Thus, the ovary becomes a simple endocrine
gland with no reproductive function.

The menopausal phase normally lasts from the age of 47
to the age of 55.The impact that the sex hormones had
on their various target organs disappears, not without
consequences. However, these days, the administration
of substitute hormones enables the unpleasant conse-
quences of this lack of sex hormones to be delayed to an
increasingly later age, saving many women from a trying
experience that is both mentally and physically hard to
accept. Our better understanding of endocrinology has
provided therapies that may help some menopausal
woman to have a better quality of life.

In some cases, hormone substitutes may be a contrain-
dication.They are not recommended in cases of breast
cancer, in patients with a high-risk family background,
in certain cardiovascular pathologies, or in cholesterol-
related afflictions. For this reason, a medical check-up is
a prerequisite for women in their 50s considering their
options.
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Because estrogens are reduced, the receptors of sex
hormones receive more androgens and become more
receptive to them. As a result, the vocal cord mucous
membrane thickens and exhibits a lack of tonicity and

a deficiency of contour.The voice becomes deeper and
more masculine. Meanwhile, the 60-year-old woman may
develop symptoms such as increased hairiness, as an indi-
rect consequence of androgens. A smear test of the cervix
of the uterus indicates an atrophy of the epithelium.The
same result is obtained from a smear test of the vocal
cords: the parallelism is amazing

Menopause and the Nervous System

The neurological motor and sensation functions of the
larynx are largely controlled by the vagus nerve.lts re-
sponsiveness is improved by estroprogesterone.There-
fore, at menopause the radical drop in the secretion of
estrogens and the complete halt in the secretion of pro-
gesterone induce slower nervous conduction from the
brain to the larynx. As a result, vocal response slows down
slightly, which can hamper rapid changes in frequencies
when singing. Later, the vibrato (seven vibrations per
second) cannot be maintained.The voice gradually gears
down to the tremolo (four vibrations per second).

Androgens Turn into Estrogens
Since 1977, we know that in both men and women fat

cells can turn androgens into estrogens. The relation-
ship between obesity and a higher secretion of estrones

VOICE




(estrogen derivatives) is also age related. It is higher in
menopausal women.This is the work of a specific gene
in our DNA (cytochrome 19 associated with P450 aro-
matase) that facilitates the transformation of androgen
into estrogen in our adipose cells.Thus, the lower need
for hormone substitutes of overweight woman is caused
by the fact that her fat cells will transform her androgens
into estrones. Meanwhile, the slim woman is more likely
to need hormone substitute therapy, although the posi-
tive value of lower weight for many chronic diseases such
as hypertension and diabetes would seem to be more
important to most women.

With age, muscle mass also diminishes, adipose mass
increases, and cells are redistributed differently about

the body. Corticosteroids encourage the increase of fat
cells. Therefore, menopause women need to be cautious
about consuming them. A carefully considered hormone
substitute therapy program, associated with vitamins and
minerals, can bring considerable benefits to most females
who have elite voice requirements, if their body can
tolerate it. Many women thus treated are able to avoid
developing a masculine voice as they age and are able

to preserve a beautiful voice for significantly longer. It is
impressive to see the sopranos who have kept the same
tessitura until the age of 65.

Men and Andropause

The androgens secreted by the testicles have a direct
effect on the voice.They certainly act on the bony tissues,
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but also on the brain. Androgens increase blood flow

in the organism and improve oxygenation and muscle
performance and can produce some sense of euphoria.
At the age of 70, andropause may appear.Blood analysis
will diagnose the lack of androgens. If there is no contra
indication such as cancer of the prostate, androgens
treatment may be useful to recover the vocal folds shape,
the tonicity of the resonators, and consequently a power-
ful voice with a satisfactory register.

The Paradox of the Aging Voice
In Women

As the menopausal woman advances in age, her new
hormonal balance, with its absence of estrogens and its
very mild secretion of testosterone due to the atrophy of
her ovaries, is no longer able to sustain the tonicity and
strength of the vocal cord muscles.What are the conse-
qguences of this? The two vocal cords atrophy progres-
sively. The mucous membrane covering them becomes
thinner and dehydrates.

Initially, the voice displays a narrower register, the higher
harmonics are lost,and the voice is less powerful and tires
faster.But a paradoxical effect sets in. Because the vocal
cord has diminished in thickness and become finer, the
voice, which had become a little deeper, now becomes
higher, more delicate, sometimes even shrill. You often
hear 80-year-olds speaking with a very high-pitched
voice.One can thicken the vocal cords again by injecting
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a substance into them, which may provide some reasonable
timbre and vocal endurance. '°

In Men

After the age of 70, men can present the same vocal symp-
toms in the male climacteric.Yet the vocal structure in this
case behaves like an athlete in all respects. As with women,
hormone therapy is indicated in conjunction with specific
nutrition hygiene, and voice therapy and training. Andro-
genic hormonal therapy is rarely advisable because of its
danger for an altered prostate. For men, vocal training is the
best guarantee of keeping a young voice. Regular practice
and communication with others stimulates the voice and
preserves its timbre.

When Should a Patient Be Seen by an Otolaryngologist?

There are a number of different reasons for a referring
physician to refer a patient to, or for that matter the patient
themselves to consider being seen by, an otolaryngologist.
Although dysphonia is rarely due to a worrisome cause
such as a tumor or cancer, this diagnosis should be consid-
ered in someone with progressive hoarseness, particularly
in a patient with a history of tobacco or alcohol use, or in
the face of other symptoms such as progressive pain or dis-
comfort, pain or difficulty swallowing, hemoptysis, or a neck
mass. For intermittent hoarseness, or very gradual progres-
sion of dysphonia, in a patient that does not have the above
more-worrisome history or symptomes, referral should be
based in part on the level of concern of the patient and
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their perceived degree of disability. In such cases it is prob-
ably best to have them seen and examined by an otolaryn-
gologist to reassure the patient, confirm the diagnosis,and
help in the coordination of treatment.

Treatment of the Disordered Aging Voice

The approach to treatment of the dysphonic voice that
may occur with aging requires thoughtful assessment so
that the treatment can be focused on the most fundamen-
tal causes and individualized to the needs of the specific
patient.There are three major avenues of treatment.'' The
first is to treat a specific etiology, such as reflux or a neu-
rological disorder.These will be specific to the underlying
problem.The second is general medical and environmental
treatments. These include things like avoidance of smoke
and irritants, hydration, humidification, and mucolytics.This
might also include anti-inflammatory therapy and at times
even a short course of systemic steroids.The last recourse is
to have the patient evaluated and treated by a speech-lan-
guage pathologist, preferably by an individual with a spe-
cific interest in voice disorders (voice pathologist). In many
cases they can work with the patient to optimize their tech-
nique, voice use environment, and the quantity and volume
of voice use. Many patients have dramatic improvements in
the quality, strength, and durability of their voice after just a
few sessions with a voice pathologist.
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Preserving a Youthful Voice: A Multifactorial Treatment

The key to preserving a youthful voice is to be serious
about physical exercise,’? hydration, lubrication of the
vocal cords, dental hygiene, muscular activity, nutrition,
vitamin and mineral supplements, possibly appropriate
hormone therapy, and, often, anti reflux medication.The
multiple potential etiologies of a voice problem in the
aging patient may make specific identification and treat-
ment difficult, because the disorder may be related to a
number of different factors.

In general, people who are conscientious about their
overall health will maintain good care of the health of
their vocal cords. For the average person this should help
to maintain a strong and vibrant voice. For the performer,
they can most certainly retain an efficient vocal tessitura
and timbre.

Hormonal treatment may be used.Thyroid testing may
find a deficiency in thyroid hormones, more commonly
found in women, which should

be treated.™

Many patients who are unhappy with the quality of their
voices may benefit from voice therapy. Some will prefer

or add singing lessons and join a choir to strengthen their
voices.This also allows them to belong to a team, to talk to
others, and to routinely practice their voice.

Some will require an acute treatment for arthrosis (anti-
inflammatory medicine or injection of steroid in the crico
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arytenoid joint), or injection of material in the bowing vocal
cord. Dental care is important to maintain good oral hygiene
and lubrication. In some cases respiratory therapy may be
valuable in improving the breath support of the voice.

Alternative medicine with vitamins, minerals, and antioxi-
dants may not only play an important role in overall health
but also in vocal health. Lubrication of the vocal tract is
critical to optimizing voice quality. This can be accom-
plished through hydration and at times the use of mucous
thinning medications (mucolytics).

If people do not take proper care of themselves, the voice
will age. The vocal register will narrow, the voice will
weaken, and the timbre will lose color and become metal-
lic. This may be partially avoided by adopting a regular and
constant healthy lifestyle, by taking antioxidants, vitamin

C and E, minerals such as magnesium, and by keeping up
physical and intellectual activities.

In sum, the human voice is not immune to the effects of ag-
ing.Vocal quality and strength can be affected by a number
of different conditions that increase in prevalence with age.
The memory and the activity of the brain are indispensable
to keep a good voice. As time goes by, the register becomes
narrow, and the brain command is slower due to loss of
neurons.' Training the voice and developing vocal mem-
ory are important in sustaining a strong voice with age.
Fortunately, with appropriate diagnosis and environmental
and hygienic interventions, specific medical treatments,
and voice therapy, most people can maintain a functional,
quality voice through all of their lives.
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1.Which of the following generalizations about changes
in voice with aging is true?

a.Voice changes occur only at menopause in
women.

b.Laryngeal anatomic development is the same
for men and women.

c¢.Vocal fold bowing occurs infrequently with late
voice aging.

d. Modifications in voice may be due to a
combination of neurological, muscular,and
skeletal changes.

e.Once a voice change occurs, there is little that

can be done to improve voice quality.

2. Laryngopharyngeal reflux disease

a.may be more difficult to treat than
gastroesphageal reflux disease.

b.decreases with age.

c.is always associated with heartburn.

d. will not cause any changes in voice.

e.results in very specific symptoms.

3.Which of the following is not commonly associated
with menopause?

a.Masculinization of the voice

b.Increased bulk of the vocal folds with increased
vocal strength

. Decreased flexibility and range of the voice

d.Reduced neuromuscular flexibility
e.Increased adipose and changes in fat cell
distribution
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4.The treatment of a voice disorder in the aging patient

a.is useless since voice change is inevitable.

b.should focus more on the specific problem rather
than general quality of life issues.

c.is usually straightforward since the problem is
often only from one cause.

d.may be improved by the assessment and
treatment from a voice pathologist.

e.typically requires surgery.

5.Which of the following is an expected neurological change

that occurs in relationship to the voice with aging?

a.Specific and serious neurological disorders are the
most common cause of a change in voice.

b.Fine muscular coordination of vocal fold

movement increases with age.

c.Multiple neurological changes gradually occur
which can reduce voice quality.

d.Increased lubrication develops due to increased
glandular secretion.

e.Voice tremor is uncommon.

Answers:
1. d
2. a
3. b
4, d
5. C
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Swallowing

Patient Safety and Medicinal Therapy for
Ear,Nose, and Throat Disorders

Donna S.Lundy, PhD, Adjunct Asst. Professor, Department
of Otolaryngology, University of Miami School of Medicine

According to current predictions, 16.4 percent of individu-
als in the United States will be over the age of 65 by 2020,
making them the fastest-growing segment of the popula-
tion (U.S. Census Bureau, 1996). The presence of health
problems in our aging population is also increasing, with
80 percent of individuals over the age of 65 having at
least one chronic iliness. The incidence of dysphagia in
this aging population is expected to have a significant
impact on health care costs and quality of life.

Swallowing is a highly coordinated process involving four
phases—oral preparatory, oral, pharyngeal, and esopha-
geal—allowing for the manipulation of a bolus in the oral
cavity and safe passage through to the stomach.In the
normal swallow, this process is rapid and dynamic involv-
ing the functional integration of these phases, which
permits passage of liquids and solids without incident
from the oral cavity to the stomach. Dysphagia is then
any difficulty in the process of deglutition or disruption
in any of the phases. Aspiration results when there is
misdirection of oropharyngeal or gastric contents into
the larynx and lower respiratory tract. The most serious
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outcome of the misdirected bolus is the development of
aspiration pneumonia.The risk of aspiration pneumonia is
greater in individuals with other risk factors including co-
morbidities of other medical illnesses, which are known
to be more common in the elderly.

The exact incidence of dysphagia in the aging population
is not known, although numerous studies have looked

at specific aspects of its prevalence. Loeb and colleagues
reported a 44 percent incidence of dysphagia in the
elderly that was associated with significant morbidity and
mortality. Groher and McKaig looked at the prevalence of
dysphagia in institutionalized elderly and found that 31
percent were on a mechanically altered diet presumably
due to dysphagia, with the most common underlying
etiology being dementia in 42 percent, cerebral vascular
accident (CVA) in 30 percent, deconditioning in 12 per-
cent,and Parkinson’s disease (PD) in 10 percent. Another
study examined the occurrence of silent aspiration in
asymptomatic “healthy” elderly individuals with commu-
nity acquired pneumonia (CAP) versus a control group

of age-matched persons using indium chloride scanning,
and demonstrated a 71 percent incidence of silent aspira-
tion in the CAP group, further highlighting the significant
incidence of dysphagia in the aging population.

Risk Factors and Dysphagia in the Elderly
Does normal aging result in dysphagia or is it always a

pathologic state? Elderly individuals are more likely to
experience dysphagia from diseases or conditions associ-
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ated with the aging process than because of normal aging
alone. The general consensus is that subtle changes in
healthy elderly persons do not compromise the efficiency of
safe oral intake in the absence of other co-morbidities. Thus
it is important to differentiate between dysphagia in the
elderly caused by risk factors and that due to“normal aging.”

Specific risk factors have been associated with the develop-
ment of dysphagia in the elderly. The most common etiol-
ogy of dysphagia in the elderly is CVA. The incidence of dys-
phagia after an acute CVA is estimated to be 40-70 percent.
About 50 percent of elderly stroke patients aspirate in the
immediate period after the insult, and about 25 percent die
of aspiration pneumonia within the first year of rehabilita-
tion. Studies looking at the localization of the CVA and the
presence of dysphagia have shown that larger infarcts are
associated with a higher likelihood of aspiration. Subcorti-
cal and periventricular white matter lesions are more associ-
ated with poor lingual coordination and dysphagia affecting
the oral phase of swallowing. Infarcts in the brainstem area
have a higher incidence of dysphagia and aspiration.

The presence of other neurological disorders associated
with dysphagia also increase in incidence with aging.
Parkinson’s disease is the most common neuromuscular
disease in the elderly with frequent occurrence of dyspha-
gia. Bird and colleagues noted a 15-20 percent incidence
of aspiration on radiologic study in asymptomatic individu-
als with PD. Dysphagia in PD is typically multifactorial and
related to rigidity/bradykinesia-causing delays In addition,
amyotrophic lateral sclerosis (ALS) is also more frequently
seen in older individuals. ALS involves rapid and progres-

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

sive degeneration of upper and lower motor neurons. It

is important to note that asymptomatic individuals with
the spinal or nonbulbar form of ALS may still present with
dysphagia because of compromised breath support. Dray
and colleagues have noted that while laryngeal sensation
is typically maintained in individuals with ALS, allowing
for aspiration to be sensate, voluntary clearance from

the airway may be affected by decreased pulmonary/ab-
dominal support.

Polypharmacy is another risk problem in the elderly with
a strong association between certain classifications of
medications and the development of dysphagia. Anxio-
Iytics like benzodiazepines are frequently prescribed in
older individuals and known to metabolize more slowly,
making them more suspect for the development of dys-
phagia because of their sedating affects and the conse-
quent depression of the central nervous system (CNS).

In another study, the researchers witnessed incidents of
aspiration in the elderly and noted that the ingestion of
sedative medications presumably impairing the cough
reflex were the most important risk factor. Other medi-
cations frequently consumed by the elderly with similar
effects on the CNS include antihistamines, phenothizine-
based antiemetics, anticonvulsants, antipsychotics, opi-
ates, and lithium, which impair cognition and awareness.
Neuroleptic medications may predispose to extrapyrami-
dal effects further leading to problems with swallowing.
Additionally, anticholinergic medications, which have a
drying effect on the oral mucosa, may also interfere with
swallowing by impairing bolus transport and are known
to be dose-dependent with increasing age.
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The presence of bacteria in the oral cavity predisposes
individuals with dysphagia and aspiration to more serious
consequences like pneumonia. In the elderly, increased
oropharyngeal colonization with pathogens like staphy-
lococcus aureus and aerobic gram-negative bacilli is more
prevalent. Additionally, edentulous elderly institutional-
ized individuals have a lower risk of aspiration pneumonia
versus dentate elderly because of poor dental hygiene.

A relation between oropharyngeal aspiration and low
serum albumin has been found to increase the risk for the
development of pneumonia, highlighting the importance
of adequate nutrition in the elderly.

Age-Related Changes and Dysphagia

Studies of changes in the swallowing mechanism caused
by aging have demonstrated interesting findings. Chang-
es in skeletal muscle strength are noted with age and
may include reduced facial muscle strength resulting in
poor cup drinking and decreased masticatory strength;
decreased lingual pressure to drive the pharyngeal swal-
low; increased connective tissue within the body of the
tongue restricting bolus control with repetitive tongue
movements needed to clear the bolus; and frequent pre-
mature spillage of material over the base of the tongue.

Many of the physiologic changes that occur with aging
are subtle, progressing slowly over time, which may allow
the “healthy elderly” to adapt with compensatory mecha-
nisms without incidents. It is also known that base-of-
tongue propulsion is critical to bolus transit into the up-
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per esophageal sphincter (UES). Robbins and colleagues
have studied lingual pressures in the elderly and found
that pressures do not decline with age but differences
between maximum isometric and swallow pressures
decrease, suggesting that as individuals age they accom-
modate by working harder to maintain critical pressures
for safe and effective bolus passage.

A delay in triggering the pharyngeal swallow has also
been reported with normal aging. A study of older

versus young asymptomatic individuals found that the
older group was more likely to have a delayed swal-

low response with multiple swallows needed to clear a
bolus. They additionally found that older individuals had
a three-fold increase in the action of inspiration versus
exhalation after the swallow, increasing the likelihood of
laryngeal penetration caused by residual material remain-
ing in the hypopharynx after the first swallow.

Oral and pharyngeal transit times are another area of
swallowing physiology that is subject to change with ag-
ing.Older individuals have been found to have prolonged
oral bolus transit times, and increased pharyngeal bolus
transit times, placing them at increased risk of aspiration.
Other authors have found increased duration of the swal-
low with longer closure and opening of the airway and
UES with increased age in asymptomatic women. In addi-
tion, Robbins’ study showed that the speed of swallowing
gradually slows after age 45 with a significant difference
between individuals below 45 versus over 70 years of age.
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Timely laryngeal motion, both superiorly and anteriorly,

is critical to airway protection during swallowing. Studies
have suggested changes in the strength and timing of
laryngeal elevation with secondary effects on cricopha-
ryngeal relaxation. Logemann and colleagues studied la-
ryngeal movement in older individuals and found gender
differences. Older men were found to have reduced hyoid
motion while older women retained muscular reserve. Ad-
ditionally, they found that cricopharyngeal relaxation was
reduced in the males implicatinga greater risk for dyspha-
gia in normal older men because of their lower muscular
reserve. However, the degree of reduced motion and its
relation to dysphagia is not as clear. Reduced resting tone
in the upper esophageal sphincter resulting in delayed
UES relaxation is seen in older individuals, with decreased
cross-sectional area in the esophageal inlet. An additional
consequence of the change in UES function is the in-
creased incidence of Zenker's diverticulum in the elderly.

A connection between breathing and, more specifically,
increased apnea duration during the swallow has been
found with aging and is felt to be a protective mechanism
because it enables the system to compensate for other
age-related changes including longer oropharyngeal and
hypopharyngeal transit times and delayed initiation of
maximum hyolaryngeal excursion. In contrast, another
study found longer swallowing apnea duration in women
versus men, which, in fact, decreases with age. Further
evidence of changes in breathing and swallowing with
advanced age is found in a study showing that SpO2
levels were lower only in elderly individuals with dyspha-
gia. Oxygenation during swallowing was not affected in
healthy, asymptomatic older individuals.
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The cough reflex is an important respiratory defense
mechanism against aspirated material. Changes in the
cough reflex with age have been reported by some
authors, placing the elderly at greater risk for aspiration
pneumonia. Other researchers have not been able to rep-
licate this decline. Nakazawa and colleagues studied three
groups of elderly individuals: healthy and asymptomatic,
dementia but no suspected dysphagia, and history of as-
piration pneumonia. The only group that had significant
changes in the cough reflex was the one with a history

of aspiration pneumonia, which demonstrated increased
latencies in reaction to inhaled citric acid versus the other
two groups.This was confirmed by another study that
also found no significant change in the cough reflex in
asymptomatic older individuals, and theorized that the
results from the other studies may have been related to
other risk factors prevalent in that population.

Weight loss is a frequent sign of dysphagia. However,
eating history and weight stability are not always consis-
tent. Some of the above-mentioned physiologic changes
that occur with aging happen gradually, allowing the
individual to adapt and compensate.This is frequently
accomplished by taking nutritional supplements or more
calorie-rich-type foods like shakes and puddings, thus dis-
guising their underlying difficulty swallowing. Additional-
ly, changes in the sense of taste and smell may affect the
diet of the elderly. Flavor preferences have been shown to
shift in older individuals as they perceive greater concen-
trations of sugar and salt as being pleasant, despite the
fact that these substances are frequently restricted from
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their diets. A loss of chemosensory perception altering
the sense of smell is also found with age, and is related to
degeneration of the olfactory nerve and mucosa that may
interfere with older individuals having difficulty identify-
ing blended foods. Thus, it appears that older individuals
may benefit from stronger-flavored foods to compensate
for their decreased perception, which in turn may have a
positive effect on appetite and nutrition.

In summary, dysphagia is an increasing problem in the
elderly. Although specific physiologic changes occur

with the normal aging process, these are frequently well
compensated for in the healthy older person. It is further
critical to recognize the relationship between other co-
morbidities and the normal physiologic changes, because
these co-morbidities significantly increase the likelihood
of developing dysphagia and its potential complication of
aspiration pneumonia.
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Facial Plastic Surgery

The Aging Face—
Benefits and Pitfalls of Botox® and Laser Skin Treatments

Becky McGraw-Wall, MD,
Department of Otolaryngology,
University of Texas, Houston Medical School

The effects of aging on the skin are a result of a combina-
tion of many factors.The most obvious manifestations

of aging are recognizable in the face. Most adults can
instantly estimate a person’s age at a glance, based on the
quality and certain characteristics of the facial skin and
the underlying facial contours.We have a mental image
of what a person looks like in the 40s or 50s or beyond,
and most of us strive to look “good” for our actual age.
Although aging skin is a fact of life,and some of the ef-
fects of aging are related to genetic factors beyond our
control, many treatments and techniques are available
today through facial plastic surgeons and other skin care
specialists to help reduce the effects of aging on skin.In
particular, there are advances in nonsurgical manage-
ment of senescent skin that are increasingly effective in
combating the signs of aging, such as injectable agents
like Botox® (botulinum toxin A) and laser skin treatments.
Proper matching of techniques with specific age-related
changes is important for successful management.
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Effects of Aging on Skin

The appearance of the aging face is a result of many fac-
tors, both genetic and environmental. There are intrinsic
factors of cutaneous aging that are characterized by a
loss of skin elasticity and volume.There is a loss of the
rete pegs in the cutaneous dermal-epidermal junction
and atrophy of the dermis, resulting in thinning, laxity,
and fine wrinkling of the skin.In addition, there is a loss
of the underlying adipose tissue in the face, known as
lipoatrophy, resulting in a thinner, increasingly gaunt
appearance to the face.The roundness of the cheeks and
lips associated with youth gives way to thinning of the

lips, hollowing of the cheeks and orbits, and creping of
the eyelid skin.

Photoaging of the skin causes the most pronounced
negative impact on the senescent face. Overexposure to
ultraviolet light from the sun is the cause of the majority
of the damage associated with the aging face. Glogau
classified photoaged skin into four subtypes based on
the clinical manifestations of photoaging, including
changes in skin color, wrinkling, and texture." Photodam-
age is the cause for “age spots,” dyschromias, lentiges,
telangiectasias, and the progressive sallow yellow color
and overall splotchy pigmentation of the senile facial
skin. Poikilodermia of Civatte—the “redneck” appearance
noted on photoaged cervical and cheek skin—is primarily
the result of solar damage.With increasing sun exposure
and photodamage, surface growths and scaling such

as actinic keratoses, seborrheic keratoses, and even skin
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cancers appear on the face, giving the skin surface a rough,
uneven texture. Premature senescent changes of the skin
are also associated with other environmental factors, most
notably smoking and poor nutritional status.

Expression lines or laugh lines are dynamic, hyperkinetic
rhytids of the face resulting from repetitive facial muscle
movements. Because the muscles of the face insert into
the deep layers of skin, movements of these muscles

cause crinkling of the overlying skin. Over the years, this
repetitive crinkling of the skin causes permanent creases
or deep rhytids on the face.These are most noticeable in
the area around the large muscles of the eyes, forehead,
and mouth, where smiling, laughing, and frowning cause
permanent changes in the dermis.The vertical frown lines
in the glabella region between the eyebrows result from
contraction of the corrugator muscles, while the horizontal
rhytids at the root of the nose are due to contraction of the
procerus muscle.Crow’s feet lines form with contraction of
the orbicularis oculi,and the large horizontal rhytids across
the forehead result from brow elevation by the frontalis
muscle.Vertical lines form around the lips, especially in
smokers, from repetitive puckering and sucking.

Last, but not least, gravity and its constant downward

pull on the soft tissues of the face is a factor in aging, and
the facial structures are not immune to its effect. With
increasing age, as the skin intrinsically becomes progres-
sively thinner and less elastic, gravity acts on the facial
soft tissues.The brow lines droop, the lower eyelids sag,
jowls form along the jaw line, and the malar eminence (or
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prominence of the cheek) crowds downward toward the
nasolabial fold. In addition, the nasal tip begins to point
downward and the earlobes elongate, giving adage to
the old children’s song,”Do your ears hang low.”

Treatment Options

A variety of treatment options are available to help dimin-
ish the signs of aging. Certainly, many surgical options are
available to improve one’s appearance, such as rhytid-
ectomy, blepharoplasty, and brow lift,and these proce-
dures are the primary armament in the correction of the
gravitational effects of aging.The focus of this discussion,
however, is on minimally invasive procedural treatments
for the face to improve age-related skin changes.These
include injectable medications and materials that can
reduce the signs of aging, such as botulinum toxin A, as
well as laser resurfacing treatments used to improve skin
quality and contour.

It is important to note that the prevention of further skin
damage by avoiding overexposure to the sun and using
sun screen regularly should be the first-line treatment
for all patients. Smoking cessation and maintaining good
nutrition and hydration will also help reduce age-related
skin changes. In addition, a multitude of medical skin
treatments and cosmetic products are available that can
be modestly beneficial in reducing fine rhytids and pig-
ment irregularities with long-term use, such as topical ap-
plications of antioxidant products, retinoic acids, glycolic
acids, or growth factor serum.
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Botox ®

A main focus of this paper is a discussion of the use of
botulinum toxin in management of the aging face. Botox
is the trade name for purified botulinum toxin A made
by the Allergan corporation. Although botulinum toxin

is considered one of the most lethal known poisons, in
small therapeutic doses it is extremely safe and effec-
tive in treating hyperkinetic expression lines. It has been
used safely in clinical applications since the 1970s to treat
functional disorders like strabismus, blepharospasm, and
spasmodic dysphonia.In 2002, Botox was approved by
the FDA for cosmetic purposes for the treatment of the
vertical and transverse frown lines of the glabella be-
tween the eyebrows.These are caused by contraction of
the corrugator and procerus muscles, respectively. Since
its FDA approval for cosmetic use, many new uses for
Botox have been explored and touted by physicians.

Botulinum toxin causes a temporary weakness of the
targeted facial muscle, which can last for three to five
months. It is a neuromuscular blocking agent that works
locally at the neuromuscular junction to block the release
of acetylcholine, a nerve transmitter, at the presynaptic
membrane of the nerve terminals.? Because acetylcholine
is blocked, the force of muscular contraction is reduced. In
the region of the injection, it effectively causes a reversible
denervation of the injected muscle tissue.This results in
muscle atrophy in the region of the injection, with reduc-
tion of the muscle fiber diameter and weakness. Because
the neurotoxic effects are localized, only parts of the mus-
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cle are affected, and because only small amounts of toxin
are used clinically, the muscle is not completely paralyzed
(contrary to some representations in the media). With
weaker and less repetitive movement of the muscle, there
is less crinkling of the overlying skin, and the expression
lines smooth out or are even eliminated.

Botulinum toxin A is most frequently used in the upper
third of the face to treat the dynamic expression lines of
the glabella, forehead, and periorbital region. Excellent
results have been reported in reducing the hyperkinetic
rhytids in these areas.? The effects of Botox are noted
approximately 72 hours to one week after injection. Many
doctors have used the toxin effectively to treat other
hyperkinetic lines, most notably nasal scrunch or“bunny”
lines, vertical lip rhytids or“smoker’s lines,” and the mari-
onette lines along the melolabial folds. Botulinum toxin
has also been found to be useful in treating the muscle
hypertrophy seen in platysmal banding of the neck.

Although Botox has an excellent safety record, it is im-
portant to weigh the desired clinical effect with injection
at any of these sites with the potential for overtreatment
and complications. Botulinum toxin is produced by the
bacteria Clostridium botulinum, which is the cause of
botulism.Botulism is most commonly linked to food con-
tamination, and can result in a generalized flaccid paraly-
sis leading to death if respiratory support is not provided.
Fortunately, the chemodenervation that occurs after
botulinum toxin injection is temporary. There have been
no long-term complications reported in the use of Botox
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in the face, and there have been no life-threatening al-
lergic reactions reported.*

The recent cases of injection-induced botulism reported
in Florida, in 2004, were reportedly caused by injections
with exceedingly large doses of an unlicensed botulinum
toxin product labeled for animal research.The average
patient injection for aesthetic purposes generally ranges
between 25 and 50 units. Each vial of Botox contains only
100 units of purified toxin, while the estimated minimum
lethal dose of neurotoxin would be equivalent to approxi-
mately 3,000 units.

Minor, regional complications of Botox injections may
occur following treatment. Ecchymosis and pain at the
site of the injection are the most common reported
complications,and may be dependent upon the injec-
tion technique itself. Headaches, dry mouth, nausea, and
flu-like symptoms can arise after Botox injections, as well
as localized skin dryness due to decreased sweat gland
activity.> Allergic reactions to Botox are extremely rare.
Botulinum toxin injections are contraindicated in patients
with a skin infection in the area of the proposed injection,
and should not be used in patients with peripheral neu-
ropathic or neuromuscular disorders such as amyotrophic
lateral sclerosis or myasthenia gravis.

The majority of the remaining potential complications
can be classified as localized functional or esthetic deficits
secondary to diffusion or improper placement of the
toxin during injection. Blepharoptosis is the most fre-
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quently reported deficit resulting as an unintentional side
effect from periorbital toxin injections, with an estimated
incidence of 1 to 3 percent.® Injection outside the orbital
rim is recommended to prevent inadvertent toxin effects
on the levator palpebrae superioris muscle. Digital pres-
sure on the orbital rim as the injection is performed can
also reduce accidental diffusion of toxin into the orbital
zone. Botulinum toxin-induced blepharoptosis is tem-
porary but, if necessary, can be managed with a topical
alpha adrenergic agonist. Aproclonidine 0.5 percent eye
drops can be applied to help stimulate Mueller’s muscle
to raise the lid 1 mm to 2 mm.

Other areas that may develop unintentional functional
deficits include brow ptosis following injection of the
frontalis muscle. Because this is the only brow eleva-

tor, unopposed action by the brow depressor muscles
(corrugator, procerus, and orbicularis oculi) can cause an
apparent droop in the eyebrows. Cautious, conservative
injection of the frontalis, along with simultaneous injec-
tion of the corrugator, can help prevent this effect.The
use of botulinum toxin in the perioral area can be com-
plicated by oral incompetence or asymmetries. Keeping
melolabial injections 1 cm away from the oral commis-
ure and injecting superficially along the vermilion will
smooth out vertical lip rhytids, while reducing the risk of
incompetence. Additionally, injection too deeply into the
platysmal bands can result in dysphagia or alterations in
the voice by affecting the strap and cricothyroid muscles.
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Laser Facial Rejuvenation

Although botulinum toxin injections are aimed primarily
at dynamic, hyperfunctional rhytids of the upper third of
the face, laser treatments to the skin are aimed at correct-
ing the effects of photoaging. Differentiation between
static and dynamic wrinkles and the degree of photoag-
ing should be ascertained before attempting laser resur-
facing. Rhytids secondary to facial muscle contraction are
more impervious to laser resurfacing than nondynamic
wrinkles. Improvement in nondynamic wrinkles, skin
elasticity, dyschromias, and skin texture irregularities are
the expected benefits of laser resurfacing. Laser treat-
ment rejuvenation modalities can be classified as either
ablative or nonablative.

Ablative Modalities

The goal of ablative skin resurfacing is to remove the
photodamaged epidermis and replace it with a new, un-
damaged epidermal layer, while enhancing and tighten-
ing the dermis through increased collagen and elastin
formation. Ablative skin resurfacing techniques denude
the epidermis and papillary dermis through selective
photothermolysis and controlled tissue vaporization.
Re-epithelialization occurs within 7 to 14 days due to the
abundance of skin appendages (sweat glands and hair
follicles) in the face that provide a source for epidermal
cells that migrate upward to form new epithelium.The
new skin is fresher, younger looking, smoother,and with
fewer pigmentary irregularities. The most commonly used
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ablative resurfacing lasers include the CO2 and erbium:
yttrium-aluminum-garnet (Er:YAG) lasers.

CO2 Laser.The pulsed CO2 laser emits a 10,600-nm wave-
length of infrared light, which targets intra- and extracel-
lular water in the skin tissue. Because skin is 70 percent
water by volume, the laser can effectively and selectively
vaporize the skin tissue. Histologic evaluation after laser
resurfacing with the CO2 laser reveals it can ablate ap-
proximately 50um to 150pm of tissue per pass, so that two
or sometimes three passes are sufficient for removing the
epidermis and papillary dermis.” Advances in laser tech-
nology have allowed delivery of the CO2 laser pulse at
short pulse durations of less than 1 millisecond. Because
this pulse duration is shorter than the thermal relaxation
time of skin, the pulsed CO2 laser leaves a relatively thin
zone of nonspecific thermal damage in the residual der-
mis, when compared to a nonpulsed CO2 laser.

There are associated thermal effects of this ablation that
are desirable—that lead to collagen shrinkage, wound
contraction, and subsequent skin tightening.There is also
photothermal coagulation at the wound base, so there

is little bleeding or wound seepage in the immediate
post-treatment period. Although the degree of thermal
injury caused by the CO2 laser plays a significant role in
the extent of postlaser collagen remodeling, this thermal
damage can extend up to 100 pm, which may lead to
complications such as prolonged erythema, hyper- or hy-
popigmentation, or even scarring.® Other potential com-
plications of laser resurfacing include wound infection,
milia formation, contact dermatitis, and delayed healing.
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Wound healing after ablation proceeds with re-epitheliali-
zation and new collagen and elastin fiber formation in the
dermis.The end result reveals significant improvement in
skin quality, with smoother, firmer, and tighter skin. How-
ever, postprocedure erythema may last for several weeks
to months. Although the reduction in photodamage and
wrinkling of the skin following CO2 laser treatments is ex-
cellent, the enthusiasm for the procedure is tempered by
both the long healing time and the degree of anesthesia
often required for patient comfort during the procedure.

Er:YAG Laser.The erbium laser has a wavelength of 2,940
nm, which has ten times greater water absorption than
the CO2 laser.® Consequently, it ablates less tissue per
pass (20pm to 40 um), and has a narrower zone of thermal
necrosis (5 to 10 um per pass). Almost all of the erbium la-
ser energy is converted to water vaporization, leaving less
tissue debris and thermal damage. Because it produces
less thermal injury than the CO2 laser, faster healing time
can result, with less risk of complications. Alternatively, be-
cause it results in less thermal injury, it also produces less
collagen remodeling and therefore less significant skin-
tightening effect. It is not as effective as the CO2 laser as

a single modality for correcting moderate facial rhytids.
However, when used in combination therapy along with
the CO2 laser, it can be a very effective tool in treatment
of the photoaged skin.'® By combining the two lasers,
tissue ablation is maximized while detrimental thermal
injury effects are minimized.
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Nonablative Laser Rejuvenation

Nonablative laser rejuvenation avoids some of the po-
tential risks of ablative procedures, by inducing a dermal
inflammatory healing response without causing appre-
ciable injury to the epidermis.There is marked reduction
in recuperative time following nonablative laser rejuvena-
tion, compared with ablative techniques. Because there

is significantly less postoperative edema and erythema,
patients can be treated and return to work the same day.
In addition, there is much less pain associated with the
procedure, essentially eliminating the requirements for
periprocedural anesthesia. Although these nonablative
technologies have been shown to diminish rhytids to a
variable degree the dermal remodeling effect is not as
significant or pronounced as ablative modalities.The
nonablative technologies are not as efficacious as the
carbon dioxide or Er:YAG lasers for reduction of moderate
and severe rhytids, but can be ideal for modest cutane-
ous improvement in patients with early photoaging, who
desire little or no downtime following the procedure.

The most effective modalities for nonablative facial
rejuvenation use mid-infrared lasers, such as the 1320-nm
neodyminium:yttrium-aluminum-garnet (Nd:YAG) laser or
the 1064-nm Q-switched Nd:YAG laser. Mid-infrared laser
light penetrates to the papillary and upper reticular der-
mis to promote collagen remodeling in the dermis, while
bypassing the epidermis. However, there is still nonselec-
tive heat transfer to the epidermis. Combining these la-
sers with a cooling mechanism for the skin surface helps
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limit epidermal injury.Cooling is accomplished in several
ways: nondynamic precooling of the skin,a dynamic
coupling of the laser pulse with a cooling cryogen, and/or
skin cooling delivered immediately after the laser pulse
delivery (quenching).This allows for better control of

the surface temperature, maintaining skin temperatures
from 40°C to 48°C, while allowing dermal temperatures to
reach 60°C to 70°C, at which thermal-induced activation
of dermal fibroblasts and dermal remodeling can occur.
Cooling protects the epidermis and reduces the risk of
pigmentary changes and scarring, even in Fitzpatrick skin
types IVand V."

In sum, many options are available to improve the effects
of aging on facial skin.Botox and laser facial rejuvenation
are two of the most common nonsurgical adjuncts in the
treatment spectrum.When selecting a treatment modal-
ity, it is important to assess each patient to ascertain both
the etiology of their senescent skin pathology and their
expectations of treatment.The physician must appropri-
ately match these expectations with the technique most
likely to effect the desired change. Frank communication
and education of the patient is essential for directing pa-
tient expectations. As in all cosmetic procedures, proper
patient selection is key to a successful outcome.
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1. Vertical, dynamic wrinkles in the glabellar region of the
forehead are best treated with

a.nonablative laser facial rejuvenation therapy
with the Nd:YAG laser.

b.Botox injection of the frontalis muscles.
c.ablative laser resurfacing with the Er:YAG laser.
d.Botox injection of the corrugator muscles.

2.The most effective treatment of lax jowling along the
lower border of the mandible would be

a.Botox injection of the orbicularis oris muscle.

b.a surgical rhytidectomy procedure.

c.topical retinoic acid treatment.

d.ablative laser resurfacing with the pulsed CO2 laser.

3.Photodamage of the skin is evidenced by

a.blepharoptosis of the eyelids.
b.lipoatrophy in the cheeks.
c.solar keratoses on the forehead.
d.laugh lines around the mouth.

Answers:

d
b
C
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Rhinosinusitis

Surgical Management of Chronic Rhinosinusitis
in the Geriatric Patient

Sanford M. Archer, MD, Associate Professor of Surgery,
Division of Otolaryngology—Head & Neck Surgery, Uni-
versity of Kentucky.

As our population ages and continued advances in
medicine occur, more and more of our patients are mov-
ing into the senior age range defined as 65 years of age
or older.These people are increasingly susceptible to
common respiratory tract infections.The U.S. population
has grown by 39 percent in the past 30 years, but the
segment older than 65 years has grown by 89 percent
and the segment older than 85 years by 232 percent. It is
estimated that, by the year 2030, 70 million people will be
older than 65 years of age, and comprise approximately
20 percent of the U.S. population.!

Questions about Aging and Health
1. Does immune status decrease with age?

The immune system undergoes continuous changes
throughout life, with a decline of cell and antibody-medi-
ated immune responses with age.? This process is well
documented and called immunosenescence. Some evi-
dence in a recent study of healthy centenarians suggests
that the immunologic changes observed during aging
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are consistent with a reshaping, rather than a generalized
deterioration, of the main immune functions.? The con-
sequences of impaired immune function in the elderly
include increased susceptibility to infectious diseases as
well as an extended post-illness recovery period.*

2. Do respiratory tract infections increase with age?

As people age, they become more susceptible to infec-
tions. Infection is a common cause of iliness in old age
and the fourth most frequent cause of death.®Increas-
ing frequency of infections in the elderly has commonly
been attributed to a decrease in their immune status and
to nonspecific host factors, alterations in the skin and
mucosal barriers, as well as nutritional factors and under-
lying chronic diseases.® Some T-cell functions decrease
with age while others fail to respond to new antigen
challenges. Humoral function appears to be affected by
an increase in IgG and IgA and variable changes in IgM
levels. A sluggish T-helper cell response along with B-cell
defects may explain why the elderly do not have as vigor-
ous response to immunization with vaccines.”

Skin changes associated with aging include poorer hydra-
tion and loss of depth of the rete pegs, increasing the like-
lihood of shearing damage to the epidermis. Impairment
of mucociliary clearance with aging also contributes to
increased risk of respiratory infections.

RHINOSINUSITIS




3. What other co-morbidities are associated with aging?

Malnutrition: Malnutrition frequently occurs in the el-
derly. Specifically, depletion of muscle mass (sarcopenia)
is responsible for the frailty of the elderly. Not only does
reduction in muscle mass affect mobility, it results in a
diminished capacity for responding to the increase in pro-
tein synthesis necessary for fighting disease and infection.?
Protein-energy malnutrition impairs several aspects of the
immune system, including cell-mediated immunity, ability
of phagocytes to kill ingested bacteria and fungi, several
components of the complement system, mucosal secre-
tory IgA antibodies, and the affinity of antibodies.’

Studies demonstrate that even a modest increase in
dietary supplements can improve the immune response.
Administration of zinc sulfate to patients over 70 years of
age for one month increased the number of circulating T
cells,delayed cutaneous hypersensitivity to certain puri-
fied protein derivatives, and improved serum IgG antibody
response to tetanus toxoid.'® Vitamin C supplementation
for a similar time period in the elderly enhanced lympho-
cyte proliferation responses in vitro and skin reactivity

to tuberculin in vivo."" Nutritional support is essential in
this patient population and should be paramount in the
primary care physician’s health care plans.

Restricted lifestyle: Few studies have actually studied the
role of lifestyle as it affects the immune response in the
elderly. Tsukamoto and colleagues investigated the role
of lifestyle and neutrophil functions in the elderly.'? They
concluded that stress-coping activities and relationships
(for example, hobbies, pets, and close family relationships)
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were a positive influence and play a role in the balance
between phagocytosis and subsequent superoxide
production, which can improve neutrophil function.Total
serum protein levels were also noted to play an important
role in prevention of infections in this population.

Chronic Rhinosinusitis
Epidemiology

Chronic rhinosinusitis (CRS) is currently the most com-
mon chronic ailment in the United States. (134.4 cases
per 1,000 Americans), accounting for 35 million cases and
11.9 million patient visits a year. Risk factors for develop-
ment of CRS include allergy, paranasal anatomic anoma-
lies,”® compromised immune status, and mucociliary
dysfunction.

Up to one-third of patients with chronic rhinosinusitis
have associated asthma. Although the prevalence of
asthma in the elderly is similar to younger adults, the
morbidity and mortality are greater in older patients.The
death rate due to asthma is 14 times higher for those 65
and older. Symptoms of asthma in the elderly appear to
be more consistent, with less mild symptoms and symp-
tom-free periods." There was also a higher prevalence of
reported allergy (62 percent), Chronic Obstructive Pulmo-
nary Disease (COPD), and sinusitis in these asthmatics.
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Pathophysiology

The inciting stage for the development of CRS typically
comes from either viral or allergic inflammation. Allergic
rhinitis causes an increase in mucus production and a
decrease in mucociliary function and nasal mucous mem-
brane. If ostial obstruction develops, a secondary bacterial
infection may ensue.With persistent obstruction, poor aer-
ation results in oxygen resorption in the sinus cavity and
carbon dioxide accumulation. Further changes in the sinus
membranes occur with mucous membrane fibrosis and
ciliary injury resulting from the persistent ostial obstruc-
tion, which, if persistent, becomes chronic rhinosinusitis.

Signs and symptoms of CRS can be very subtle and result
in chronic postnasal drainage, nasal congestion,and a
chronic cough. A dull, aching pain or sinus headache may
be present as well. The diagnosis is confirmed with a non-
contrast CT of the sinuses.

Cognitive function may also be impaired in the elderly
with chronic rhinosinusitis. One study reported subtle
changes in cognitive function in elderly patients with CRS
compared with age-matched controls using the Mini-
Mental State Examination." The researchers found either
a decrease in the power of concentration in these patients
or an effect on specific cognitive functions.They recom-
mended early medical intervention for neglected CRS to
sustain cognitive function in the elderly.

Medical treatment is aimed at reducing intranasal inflam-
mation, promoting drainage, and treating the underlying
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bacterial infection. Medications include but are not limited
to a combination of nasal steroids, decongestants, long-
term antibiotics (three-plus weeks), and mucolytic agents.
Oral steroids have been advocated in some cases as well.

Surgical Options

Failure of medical therapy for the symptomatic patient
with radiologic evidence of chronic sinus disease is the
main indication for sinus surgery. By understanding the
pathophysiology, limited mucosal-sparing surgery may
be performed using endoscopic techniques to remove
disease at the ostiomeatal complex, an area along the lat-
eral nasal wall where there is a confluence of sinuses.This
technique, first introduced by Messerklinger in 1978 and
known as functional endoscopic sinus surgery (FESS),'¢ is
relatively safe in the hands of a properly trained otolaryn-
gologist."” FESS has become the procedure of choice for
the surgical management of chronic rhinosinusitis.

Surgical assessment of the elderly is far more critical than
in the younger, healthier patient. The goal of a preopera-
tive assessment is to identify and determine surgical or
anesthesia risk factors and to assist in the management of
those recognized problems before and after surgery.'® As
with any operation, the benefits must outweigh the risks.
Chronic rhinosinusitis is not a life-threatening disease but
often significantly affects the quality of life of our patients.
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Outcomes

Patients with upper respiratory tract infections have mea-
surable, significant decrements in health-related quality
of life.”® A positive impact on symptoms and quality of life
in the majority of patients undergoing functional endo-
scopic sinus surgery for CRS has been established.?°

Many published studies have demonstrated improve-
ment in symptom scores and quality of life following
functional endoscopic sinus surgery for chronic rhinosi-
nusitis.2’ Most studies report success rates ranging from
76-95 percent in adults.?? Complication rates also vary
from 2-35 percent, and are directly dependent on the
experience and expertise of the surgeon.?* Unfortunately,
most studies lack the methodology of the gold standard
research protocol: randomized, double-blind placebo
control.

In 2001, Lund published an excellent review of 24 ESS
studies through 1998 and explained eloquently most of
the studies’ shortcomings.? Fortunately, several studies
using outcome measures (level 2 evidence) have con-
firmed success utilizing FESS. Durr performed a longitu-
dinal study on 51 patients undergoing FESS for recurrent
acute rhinosinusitis, chronic rhinosinusitis, and nasal pol-
yposis.? Patients were evaluated preoperatively and three
months postoperatively with a disease-specific health sta-
tus questionnaire (Rhinosinusitis Outcome Measure) and
a general health status questionnaire (Medical Outcome
Study 36-Item Short-Form Health Survey).Their short-
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term results showed statistically significant improvement
in quality of life after endoscopic sinus surgery in both
the disease-specific and the disease-generic health status
questionnaires.

Finally, Lieu and Piccirillo reviewed 518 FESS studies
through 2001 looking specifically at methodology to
determine efficacy of FESS.26 Of those published studies,
only 35 met their stringent criteria for further assessment
of methodological criteria. Taking the limitations of most
of the studies into account, patient improvement follow-
ing FESS ranged from 68.9 percent (good outcome) to 94
percent (at least 50 percent improvement).

Performing a Medline search revealed only one article in
the medical literature specifically addressing endoscopic
sinus surgery in the geriatric population.Ramadan and
VanMetre retrospectively reviewed their experience with
FESS over an 11-year period.27 Of the 568 cases studied,
8.1 percent (46 patients) were older than 65 years of age.
In evaluating their results, Ramadan found complication
rates similar to the younger adults. However, in those
elderly patients undergoing revision sinus surgery (N=11),
the complication rate was significantly higher and related
to breach of the lamina papyracea with herniation of
orbital fat (27 percent versus 8 percent), hemorrhage (18
percent versus 3.4 percent), or periorbital ecchymosis (9
percent versus 1 percent).
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A new, validated, 10-question, health-related, quality-of-
life instrument (Rhinosinusitis Quality of Life Survey—
Rhino Qol) for patients with sinusitis is now available and
should make outcome studies easier to perform.2®

In sum, chronic rhinosinusitis is a common and often
debilitating disease that frequently requires surgical
management after failure of medical therapy. With the
increasing age of our population, more elderly patients
will require some form of surgical management for CRS.
Clinical experience and outcome measures show high
success rates for FESS. Careful attention to co-morbid
factors and proper preoperative assessment and plan-
ning should allow for successful management of these
patients. Future studies are necessary to thoroughly
evaluate this patient population.
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1.Which of the following do not affect the risk of
infection in the elderly?

a.immunosenescence
b.sarcopenia
c.nutritional imbalance
d.lifestyle

e.none of the above

2.The medical management of chronic rhinosinusitis
does not usually include

a.decongestants
b.nasal steroid sprays
c.antihistamines
d.antibiotics
e.mucolytic agents

3.Evidence for efficacy of FESS in the management of
CRS is currently best shown by

a.reviews of retrospective studies.

b.randomized, double-blind, placebo-controlled study.
c.expert opinion.

d.outcome studies.

e.none of the above.

Answers:
1. e
2. C
3 d
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Additional Resources

1.Burgery of the Paranasal Sinuseq—AAO-HNS
Monograph
2.Endoscopic Sinus Surgery—AAO-HNS SIPAC
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Sleep disorders

The Most Effective Treatments for Snoring and Sleep Apnea

M. Boyd Gillespie, MD,

Chief of Otolaryngology-Head and Neck Surgery,
Ralph H.Johnson Veterans Administration Hospital,
Charleston, SC; Assistant Professor,

Medical University of South Carolina, Charleston, SC

Obstructive sleep apnea-hypopnea syndrome (OSAHS) is
a prevalent disorder characterized by intermittent cessa-
tion of airflow during sleep that results in excessive day-
time sleepiness. Common presenting symptoms include
habitual snoring, witnessed apneas, nighttime gasping
or arousals, daytime sleepiness or fatigue, unrefreshing
sleep, and morning headaches. The diagnosis of OSAHS
is established if the patient has both an apnea-hypnea
index (AHI) score = 5 on overnight monitoring, and evi-
dence of excessive daytime sleepiness or fatigue. OSAHS
is a prevalent disorder in Western society estimated to
affect up to 5 percent of the adult male and 3 percent

of the adult female population.’ The focus of this review
is the growing body of evidence that suggests that the
burden of OSAHS is especially high in older adults.

Epidemiology of OSAHS in Older Adults
Several large population-based cohort studies have

demonstrated that undiagnosed sleep apnea is higher in
the > 60-year-old age group compared with younger age
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groups.? Itis estimated that the rate of AHI > 5 is 50-60
percent in older men and 30-40 percent in older women,
which is three times greater than the general adult
population.® Menopausal status appears to be a major
determinant of the rate of OSAHS in women. In the large
population-based Wisconsin Sleep Cohort Study, post-
menopausal women were found to be 3.5 times more
likely than premenopausal women to have AHI scores >
15.# A number of theories have been proposed to explain
the increased prevalence of OSAHS in older age groups,
including ongoing loss of neuromuscular tone,® de-
creased hormone levels,® and changes in the ratio of fat
to lean body mass.’

Although the prevalence of OSHAS appears to increase
steadily with age, the overall prevalence of the disorder
appears to level off after the age of 65 years.2 The rea-
son for the plateau after age 65 is not clear but may be
explained in several ways: (1) the incidence of new cases
of OSAHS decreases after age 65; (2) the mortality rate of
OSAHS cases increases after age 65; or (3) OSAHS remits
at older age. Because there is little evidence to support
death caused directly by OSAHS or spontaneous remis-
sion of OSAHS, a reduction in incidence after age 65 is the
currently favored explanation;® however, further investi-
gation is needed to clarify this issue.

SLEEP DISORDERS




Sleep Patterns in Older Adults

Changes in sleep duration and architecture occur as a nor-
mal part of the aging process.'® The duration and need for
sleep appears to lessen with age. The average 70-year-old
sleeps only 6 hours per night but may make up for loss of
nocturnal sleep with daytime naps of 1 to 2 hours." In ad-
dition, many older adults have increased difficulty falling
to sleep once in bed (increased sleep latency), and have
greater difficulty staying asleep (decreased sleep efficien-
cy).”? The number of co-morbid medical conditions that
have an impact on sleep increases with age and includes
depression, arthritis, gastroesophageal reflux, prostate
hypertrophy, and renal and pulmonary disorders.*In
addition, older adults are more likely to take medications
such as diuretics that cause nocturia. As a result, up to 40
percent of older individuals complain of sleep disturbance
and undesired daytime fatigue.™

The challenge for the physician presented with complaints
of sleep disturbance in older individuals is to determine
the degree to which symptoms are related to normal
age-related changes in sleep pattern versus an underlying
medical disorder or a primary sleep disorder. A thorough
review of the patient’s past medical history, medica-

tions, and alcohol and stimulant (caffeine, nicotine) use

is required. Improving the management of co-morbid
conditions (for example, reflux, arthritic pain, or prostate
hypertrophy) will often result in sleep improvement. A
thorough sleep history (table 1) helps identify patients at
risk of the primary sleep disorders seen most commonly
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in older adults: OSAHS, restless leg syndrome, insomnia,

and sleep maintenance insomnia. It is important to note
that sleep maintenance insomnia, which is characterized by
early morning awakenings, is highly associated with either
alcohol abuse or depression in older individuals.' Patients
suspected of a primary sleep disorder should undergo a full-
night polysomnography in order to establish the presence
and severity of a sleep disorder. The diagnosis of OSAHS can
be established in patients with daytime sleepiness or fatigue
who are found to have an AHI = 5 on overnight polysom-
nography.

Table 1: Elements of sleep history

Time in bed

Time of sleep

Number of awakenings
Rising time

Presence of snoring, witnessed apneas, gasps, or choking spells
Presence of involuntary leg motion or jerking

Level of daytime sleepiness or fatigue (Epworth Scale Score)
Time, duration, and number of daytime naps

Clinical Sequelae of OSAHS

Untreated OSAHS has been associated with reduced quality
of life as well as a number of serious health conditions.

Reduced quality of life. Daytime sleepiness caused by OSAHS
often results in decreased energy, loss of concentration,
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poor job performance, and reduced social interaction. In
addition, the loud snoring that often accompanies OSAHS
may result in poor sleep for the sufferer’s bed partner. An
AHI = 5 has been associated with concentration difficulty
but not memory tasks on self-assessment exams.’® OSAHS
patients demonstrate significant improvement in daytime
sleepiness,’” and in numerous quality-of-life parameters
including physical functioning, social functioning, vital-
ity, and general health perception after treatment.’® The
relationship between sleepiness and level of AHI is not
well defined, especially in older populations, with many
people with AHI = 5 reporting minimal or no daytime
sleepiness on self-reported examination.'

Cardiovascular morbidity and mortality. Evidence sup-
ports an increase in cardiovascular mortality five years
after diagnosis in untreated patients with severe OSAHS
patients compared with treated patients.?® Another study
found that men under age 60 with snoring and excessive
daytime sleepiness were twice as likely to die over a 10-
year study period compared with subjects without snor-
ing or snoring without sleepiness.?’ Two large prospective
studies suggest that untreated, loud, habitual snorers
have a 30-40 percent greater risk of myocardial infarction
or stroke relative to nonsnorers.?? In contrast, a study by
Jennum et al., which contained greater numbers of older
individuals (age 54-74 years), failed to demonstrate a
significant association between untreated snoring and
cardiovascular morbidity or mortality.
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Therefore, it has been hypothesized that the relationship
between OSAHS and cardiovascular morbidity and mortal-
ity may be stronger in younger OSAHS patients compared
with older patients.

Hypertension. It has been hypothesized that systemic
arterial hypertension is the cause of the increased cardio-
vascular morbidity and mortality observed in patients with
sleep-disordered breathing.?* Laboratory evidence has
demonstrated that sustained arterial hypertension can be
induced in animal models subjected to intermittent airway
occlusion during sleep.?> The current epidemiological evi-
dence shows a strong and consistent association between
OSAHS and hypertension. Four large population-based
cross-sectional studies found that the odds of hyperten-
sion were 1.4 to 2.5 times greater in patients with an AHI =
5 compared with controls.?

A prospective analysis of the Wisconsin Sleep Cohort study
found that even minimal elevation in AHI scores was as-
sociated with a 42 percent increased risk of developing hy-
pertension over a four-year period.?” Currently it is unclear
the degree to which blood pressure can be lowered by
treatment of OSAHS with CPAP or other methods.?®

Motor vehicle accidents. Epidemiological and laboratory
evidence both suggest that patients with OSAHS are at
greater risk for motor vehicle accidents (MVA). Patients
with an AHI = 15 were 7.3 times more likely to have had
multiple MVAs in the five years before their study, com-
pared with those with lower or no apnea.?® Hospitalized
MVA victims were found to be 6.3 times more likely to have
an AHI = 5 than community controls.>®
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In addition, patients with severe OSAHS performed
significantly worse on a driving simulator than controls
without OSAHS.?’

All patients = 65 years should be screened by history and
physical examination for sleep-disordered breathing giv-
en the extensive prevalence of at least mild apnea (AHI <
15) in this age group and the severe potential health and

quality-of-life consequences of undiagnosed sleep apnea.

The evidence supports treatment of OSAHS in individuals
with the following findings:

+ AHI = 5 with excessive daytime sleepiness
+ AHI = 5 with cardiovascular co-morbidities
+ AHI = 15 with or without excessive daytime sleepiness

Patients with an AHI between 5 and 15 who do not have
excessive daytime sleepiness are likely to be at low risk
for cardiovascular sequelae and unlikely to be compliant
with therapy, because they have no self-perceived sleepi-
ness. Treatment selection depends largely on the level of
sleep apnea, presence of medical co-morbidities, pres-
ence of anatomical deformities, and patient preference.
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1. Common primary sleep disorders in older adults

include all of the following EXCEPT:

a.Obstructive sleep apnea-hypopnea syndrome
b..Cataplexy

c.Insomnia

d.Sleep maintenance insomnia

e.Restless leg syndrome

2. Changes in sleep pattern with age include which of

the following:

a. Increased sleep requirement
b.Improved sleep efficiency
c.Fewer nocturnal arousals
d.Higher rates of insomnia
e.Less need for napping

3. Which of the following statements is supported by

current evidence:

a.OSAHS is a major cause of

systemic hypertension.

b. OSAHS is a major cause of memory loss

in older individuals .

c.Treatment of OSAHS significantly improves
self-perceived quality of life.

d.The association between cardiovascular mortality
and OSAHS is stronger in older individuals.

e.The treatment of OSAHS significantly lowers
systemic high blood pressures.

Answers:
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Geriatric Polypharmacy
in Otolaryngology

Gordon J.Siegel, MD,
Assistant Clinical Professor
Otolaryngology Head and Neck Surgery

Northwestern University Feinberg School of Medicine

The term “polypharmacy” refers to “the administration of
many drugs.” In today’s world, polypharmacy probably ap-
plies to drug use within most of the population. Considering
over-the-counter pain relievers, sinus and cold remedies,
vitamins, alternative medications, and “magic herbs,” most
people consume some form of medication on a daily basis.
Because the vast majority of the population is seen by a
physician at least once a year, it is easy to see how the num-
ber of medications taken either by prescription or otherwise
can rapidly become a meaningful statistic, thus justifying
the term polypharmacy.

Recent data demonstrate that the elderly (population aged
65 years or more) represent approximately 12 percent of
the U.S. population. However, this same 12 percent of the
population accounts for approximately 32 percent of annual
prescriptions.The average elderly person uses two to six
prescription drugs and one to more than three over-the-
counter medications on a daily basis.'

Looking into the future, it should be noted that during

the twentieth century the number of people in the United
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States less than 65 years of age tripled. During the same
period, the number of people over 65 increased 11 times.
Current population projection studies estimate that by
the year 2050 the elderly population will have more than
doubled. At the midpoint of the twenty-first century, one in
five Americans will be considered elderly.

When one considers that up to one-third of the patients
seen by the average otolaryngologist practicing in the
United States are aged 65 or older, it is readily understand-
able why it is necessary to have a good foundation in
geriatric otolaryngologic polypharmacy.

Common Pathologies in Geriatric Otolaryngology

It is important to realize that many otolaryngologic disor-
ders can be seen in almost any age group. However, age
predicts to a varying degree the prevalence of disease in
certain chronologic populations. It is with this in mind that
the following list of geriatric otolaryngologic disorders is
presented.The disorders presented below reflect the most
common geriatric otolaryngologic manifestations.

Otologic

Hearing Loss

* Sensory
+ Conductive

a.cerumen impaction

b.serous otitis
c.otosclerosis
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* Mixed

Balance Disorders

* Benign Paroxysmal Positional Vertigo

+ Labyrinthitis
* Meniere’s
* Multiple Medications

Rhinologic

* Rhinitis

* Epistaxis

* Nasal Obstruction

+ Olfactory Dysfunction
* Sinusitis

Oropharyngeal

+ Dysphagia

* Aspiration

* Xerostomia

* Burning Mouth Syndrome
+ Laryngopharyngeal Reflux
Laryngeal

+Voice Disturbance

Other

* Thyroid

* Head And Neck Cancer
» Cosmetic
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Brief Description of Otolaryngologic
Geriatric Disorders and Possible Treatments

The following description of the above disorders and their
treatments is not meant to serve as a definitive reference
for diagnosis and treatment of geriatric otolaryngologic
disease. Rather it is simply a brief outline to serve as a foun-
dation to better understand polypharmacy in the elderly
otolaryngologic patient.

Otologic

Hearing loss is the most common otolaryngologic mani-
festation in the geriatric population.® Approximately 60
percent of the population in the United States, aged 65
and older, has at least a 25dB compromise in hearing. Hear-
ing in this patient group may be divided into sensory, con-
ductive, and mixed hearing loss. Sensory hearing loss, the
most common type of hearing loss in the elderly patient, is
almost universally treated with amplification or a hearing
aid. Medications associated with this might include topical
steroid creams in the event of sensitivity to hearing aid ear
molds. Conductive hearing loss is typically caused by ceru-
men impaction or middle ear fluid. Cerumen impaction is
the most common and most treatable cause of conduc-
tive hearing loss in the elderly. A recent study of 29 elderly
patients in a skilled nursing facility demonstrated that 19
patients (65.5 percent) had at least one ear occluded by
50 percent or more with cerumen. Hearing improved in 80
percent of the ears after cerumen removal.* A variety of
over-the-counter cerumenolytic agents are readily avail-
able to treat this problem.
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Serous otitis is most commonly a result of eustachian tube
dysfunction. A variety of possible causes include infection,
allergy, and mechanical obstruction. Medications most
often used in the treatment of these disorders include anti-
biotics, antihistamines, decongestants (oral and topical),
nasal steroid sprays, and oral steroids. Otosclerosis is most
commonly treated with surgery or amplification.

Balance disorders often result in seriously incapacitating
injuries. It has been estimated that in a one-year period,
30-50 percent of people 65 and older fall at least once.That
number increases to 50 percent after age 80.° In 1 percent
of this age group, falls result in hip fractures. An overall 5
percent fracture rate is seen. Approximately half of the hip
fractures never regain normal function. Balance disorders
have many etiologies including cardiovascular disease,
neurologic disease, multiple medications, and, of course,
vestibular pathology. Vestibular disorders include benign
paroxysmal positional vertigo (BPPV) and Meniere’s. BPPV
is treated with vestibular exercises, canalith reposition-
ing,and numerous medications including meclizine and
benzodiazepines for symptomatic relief. Meniere's may be
treated with a low-salt diet, diuretics, and vestibular sup-
pressants.

Rhinologic
Many forms of rhinitis have been described. Allergic
rhinitis and nonallergic rhinitis have been treated with

a combination of medications including antihistamines,
decongestants, nasal steroid sprays, oral steroids, and nasal
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saline and nasal antihistamine sprays.Vasomotor rhinitis
has been treated with ipratroprium, nasal steroid sprays,
and antihistamine sprays. Epistaxis may be treated with
moisturizing agents (saline nasal sprays), antibiotics, and
lubricants. Many elderly people with nosebleeds are tak-
ing anticoagulant medication, which must be considered
in the overall treatment plan. Nasal obstruction results
from multiple causes and therefore has multiple treat-
ments. Obstruction from trauma is most often addressed
with surgical intervention. Allergic and vasomotor rhinitis
may result in obstruction.Their treatments have been
presented. Rhinitis medicamentosa (rebound rhinitis)

is treated with discontinuation of the offending topical
agent, application of a topical nasal steroid spray,and a
short tapering dose of oral steroids.

Olfactory function has been shown to decline in people
more than 60 years old.® More than 50 percent of people
over age 80 have dysfunctions of smell.” Because the
sense of smell is probably the least understood of all the
senses, there are not a lot of treatment options. Treat-
ment is according to underlying cause outlined above for
obstructive and other inflammatory disorders. Sinusitis is
relatively common in the aged population and frequently
is overlooked because symptoms are often more subtle
than in younger people.Treatment of sinusitis is typically
accomplished with varying combinations of antibiotics,
decongestants, mucolytics, hydration irrigations, and oc-
casionally antihistamines.
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Oropharyngeal

Dysphagia may occur in 10-30 percent of elderly pa-
tients.8 The list of potential causes of dysphagia in the ge-
riatric population is long. Systemic causes include muscu-
loskeletal, connective tissue, autoimmune, cardiovascular,
neurologic, and general disorders. Medications that can
cause dysphagia include anticholinergics, antidepre-
ssants, antihypertensives, diuretics,and phenothiazines.
Other possible etiologies of geriatric dysphagia relate

to local disorders of the oropharynx, hypopharynx, and
esophagus. Treatments of these disorders may include
multiple medications, which in turn can cause further
problems.

Aspiration and in particular silent aspiration in the elderly
is a frequent cause of pneumonia.Pneumonia is treated
with antibiotics, which may also contribute to polyphar-
macy in the elderly. Xerostomia is a common symptom

in up to 20 percent of the elderly population. Again, the
administration of multiple medications in itself is a com-
mon cause of this problem in the elderly. Other causes

of xerostomia include diabetes, psychotropic drugs, and
radiation therapy.

Burning mouth syndrome has not been definitively
linked to any specific etiology.Varying degrees of treat-
ment success have been realized employing symptoma-
tic treatment with low dosages of tricyclic antidepres-
sants, benzodiazepines, and anticonvulsants.’ Laryngo-
pharyngeal reflux is seen in all age groups but certainly is
recognized in the elderly. It is treated primarily with diet,
proton pump inhibitors,and H2 blockers.
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Laryngeal

Vocal dysfunction is seen in approximately 12 percent of
the geriatric population.’ Speech therapy is the mainstay
of treatment although other underlying causes such as es-
sential tremor, Parkinson’s disease, stroke, myasthenia gra-
vis, and thyroid disease may introduce new medications.

Other

Thyroid disease is usually treated with synthroid or other
similar medications. Head and neck cancer may involve
numerous medications. A number of chemotherapeutic
agents, including cisplatin, bleomycin, vincristine, vin-
blastine, and nitrogen mustard, may produce ototoxicity.
Finally, let us not forget that with the appearance of aging
comes the desire for the disappearance of aging. Botox,
fillers,and a plethora of cosmetic antiaging drugs have
found their way into the market in recent years.The geri-
atric population accounts for some of the most avid users
of these drugs.
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Correctly Medicating the Geriatric Population in a

Penicillins Quinolones

Polypharmacy World | Pencilins  Quidones |
Amoxicillin Levofloxacin

Based on the presentation above of the more common Amoxicillin/Clavulanate Moxifloxacin

geriatric otolaryngologic disorders and their suggested Ciprofloxacin

possible treatments, the otolaryngologist should be
aware of the several medications that can be used for

- : Other Antimicrobials Cerumenolytics
elderly patients, and of the possible problems that can ; . . .
be caused by the harmful interaction of some of these Clindamycin Various OTC Preparations
particular drugs. A partial list of medications available to Metronidazole

the otolaryngologist is provided in table 1.

Sedating Decongestants

Hydroxyzine Pseudoephedrine
Tabl.e 1. . .. . . ., Diphenhtdramine Ephedrine
Partial List of Medications in the Otolaryngologist’s Arsenal Cetirizine Guaifenesin

Topical Steroid Creams Antibiotics

Betamethasone Amimnoglycosides
Mometasone Neomycin Nonsedating Steroids
Fluocinonide Tobramycin Fexofenadine Beclomethasone
Triamcinolone Gentamycin Desloratadine Fluticasone
Fluocinolone Loratadine Triamcinolone
Mometasone

Azithromycin Cefazolin Other
Clarithromycin Cephalexin Prednisone Oxymetazaline
Erythromycin Cefaclor Methylprednisolone Azelastine

Cefuroxime Ipratropium

Cefprozil

Cefoxitin
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Diuretics Anti-Vertiginous
Hydrochlorothiazide Meclizine
Dyazide Benzodiazepines

Gastrointestinal Chemotherapeutics

Proton Pump Inhibitors Cisplatin

Rabeprazole Bleomycin
Esomeprazollansoprazole Vincristine

Omeprazole Vinblastine

Pantoprazole Nitrogen Mustard

H2 Blockers ) —
Nizaticine
Cimetidine Botox

Famotidine Dermal Fillers

Ranitidine

Potentially Problematic Drug Group Interactions

Although it is not within the scope of this essay to pres-
ent all possible drug interactions, the more common drug
group interactions are discussed below.

Aminoglycosides and Cephalosporins. Nephrotoxicity,

or the quality or state of being toxic to kidney cells, may
result from the combined use of aminoglycosides and
cephalosporins.' The mechanism of action is unknown.
Predisposing factors include older age, preexisting renal
compromise, and large doses of either drug.The fact that
elderly patients are considered to be at increased risk in

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

this group is a reflection of the large number of patients
in this group who are taking multiple medications, have
multiple medical disorders, and have preexisting renal
impairment. Renal functions should be closely monitored
in this group if alternative regimens are not possible.

Quinolones and Corticosteroids. The quinolone group

of antibiotics is known to possibly cause arthropathy.'
Corticosteroids increase the risk of tendon rupture and

or tendonitis.” The exact mechanism of action has not
been demonstrated. However, the geriatric population

is known to be at increased risk for adverse effects from
these drug interactions.These interactions are easily and
often overlooked. Large numbers of geriatric patients
already have arthritis and other arthropathies. Therefore
this drug interaction can readily be mistakenly attributed
to other ongoing disease or simply explained by the
expectation of joint pain and pathology in older patients.
The combined use of these medications is not unlikely

to be seen in the geriatric patient population. It should
be kept in mind that the interactions may be generated
by topical nasal corticosteroids as well as oral IV and IM
steroids. The prescribing practitioner is therefore urged to
keep this interaction in mind and use this combination of
drugs only when other combinations are not applicable.

Levofloxacin and QT Prolonging Agents.The QT interval

is the time from electrocardiogram Q wave to the end of
the T wave corresponding to electrical systole.The con-
current use of levofloxacin and drugs that prolong the QT
interval may result in synergistic or additive effects on the
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QT interval.™ This may result in life-threatening cardiac
arrhythmias, including torsades de pointes.The risk of QT
prolongation increases with age. It can therefore again be
seen that the elderly are particularly at risk. Because the in-
cidence of cardiac arrhythmias tends to increase with age,
it is again an easy mistake to overlook the drug interaction
of these life-threatening conditions and ascribe arrhyth-
mias to normal events of aging. It is important to keep this
in mind when prescribing these drugs in the elderly.

Importance of Understanding Pharmacokinetics
and Aging

It could be concluded that harmful drug interactions or
effects are predictable by virtue of the known pharma-
cology of the drugs and that they are therefore avoid-
able.But in order to properly understand and effectively
work with polypharmacy in the geriatric population, it is
essential to establish a basic knowledge of pharmacoki-
netics and aging. Four physiologic events can give a firm
foundation to achieving this goal. They are (1) absorption,
(2) distribution, (3) metabolism, and (4) renal excretion.

Absorption in the elderly plays only a minor a role in
prescribing patterns. Age-related gastrointestinal and

skin changes surprisingly do not usually significantly alter
absorption patterns with most medications. An error that
should be avoided is to alter dosing based solely on the
idea of decreasing absorption rates in the geriatric patient.
Distribution of medications often changes with aging.
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Aging usually results in a decrease in lean body mass and
total body weight.This in turn results in an increase in the
overall percentage of body fat.This is important to con-
sider because of the increase in volume of distribution for
lipophillic medications such as sedatives that penetrate
the central nervous system.

Metabolism is variable in the elderly as it is in other age
groups. Even though liver function tests do not dem-
onstrate large changes with aging, there is a degree of
general decline in metabolic capacity. This results from
decreased liver mass and hepatic blood flow. This must
be kept in mind when prescribing for the elderly and

it is suggested that prescribing guidelines be checked
regularly.

Renal excretion is a well-established parameter in pre-
scribing methods. Age-related decrease in renal blood
flow and glomerular filtration rate are well recognized.
Regular precautions in this area are encouraged.

Necessity of Recognizing Inappropriate
Medications for the Elderly

Although careful scrutiny should be employed when
prescribing all medications to the geriatric population,

it is also important for physicians to know that certain
medications are potentially dangerous as stand-alones. In
1991, Mark Beers headed a group of investigators at the
University of California, Los Angeles, in formulating a list
of criteria for determining the appropriate use of medica-
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L
-

tions in the elderly living in nursing homes. He updated
the listin 1997."The list includes 28 medications or
classes of medications that were considered inappropri-
ate for use in the elderly. Fourteen of the 28 medications
were considered to have potentially severe adverse reac-
tions when used in the geriatric population.This list was
updated by Fick et al.in 2003."¢ Table 2 (below) lists the
drugs presented by Fick et al.in their update.

Potentially Inappropriate Medications for the Elderly
According to the Revised Beers Criteria

For detailed information on herbs, supplements, or

generic or brand name medications, reference MedlinePlus
(http://www.nlm.nih.gov/medlineplus/druginformation.html),
a service of the U.S. National Library of Medicine and

the National Institutes of Health.

A

alprazolam (Xanax)
amiodarone (Cordarone)
amitriptyline (Elavil)
amphetamines

anorexic agents

B

barbiturates
belladonna alkaloids (Donnatal)
bisacodyl (Dulcolax)

AAO-HNSF GERIATRIC CARE OTOLARYNGOLOGY

C

carisoprodol (Soma)

cascara sagrada

chlordiazepoxide (Librium, Mitran)
chlordiazepoxide-amitriptyline (Limbitrol)
chlorpheniramine (Chlor-Trimeton)
chlorpropamide (Diabinese)
chlorzoxazone (Paraflex)
cimetidine (Tagamet)
clidinium-chlordiazepoxide (Librax)
clonidine (Catapres)

clorazepate (Tranxene)
cyclandelate (Cyclospasmol)
cyclobenzaprine (Flexeril)
cyproheptadine (Periactin)

D

dessicated thyroid
dexchlorpheniramine (Polaramine)
diazepam (Valium)

dicyclomine (Bentyl)

digoxin (Lanoxin)

diphenhydramine (Benadryl)
dipyridamole (Persantine)
disopyramide (Norpace, Norpace CR)
doxazosin (Cardura)

doxepin (Sinequan)
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http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682475.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202060.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682047.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684007.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202194.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202060.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682830.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682408.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a693045.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682390.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682578.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a601112.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682078.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202129.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682543.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682479.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682577.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202283.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202130.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202152.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682052.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202171.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202172.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682541.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684001.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202029.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682388.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202031.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202069.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202081.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202049.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a601027.html

E

ergot mesyloids (Hydergine)
estrogens
ethacrynic acid (Edecrin)

F

ferrous sulfate (iron)
fluoxetine (Prozac)
flurazepam (Dalmane)

G

guanadrel (Hylorel)
guanethidine (Ismelin)

H

halazepam (Paxipam)
hydroxyzine (Vistaril, Atarax)
hyoscyamine (Levsin, Levsinex)
hioridazine (Mellaril)

indomethacin (Indocin, Indocin SR)
isoxsuprine (Vasodilan)

K

ketorolac (Toradol)
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L

lorazepam (Ativan)

M

meprobamate (Miltown, Equanil)
mesoridazine (Serintil)

metaxalone (Skelaxin)

methocarbamol (Robaxin)

methyldopa (Aldomet)
methyldopa-hydrochlorothiazide (Aldoril)
methyltestosterone (Android, Virilon, Testrad)
mineral oil

N

naproxen (Naprosyn, Avaprox, Aleve)
neoloid

nifedipine (Procardia, Adalat)
nitrofurantoin (Microdantin)

(0

orphenadrine (Norflex)
oxaprozin (Daypro)
oxazepam (Serax)
oxybutynin (Ditropan)
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http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682053.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682077.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202457.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682010.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202523.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682242.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a601076.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202036.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202319.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a681029.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202319.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684028.html
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P

pentazocine (Talwin)

perphenazine-amitriptyline (Triavil)

piroxicam (Feldene)

promethazine (Phenergan)

propantheline (Pro-Banthine)

propoxyphene (Darvon) and combination products

Q

quazepam (Doral)

R

reserpine (Serpalan, Serpasil)

T

temazepam (Restoril)
thioridazine (Mellaril)
ticlopidine (Ticlid)
triazolam (Halcion)
trimethobenzamide (Tigan)
tripelennamine
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In a study completed at Duke University, it was deter-
mined that, in a one-year period, 20 percent of elderly
citizens whose benefits were processed by a large phar-
maceutical benefits manager filled a prescription for at
least one medication classified in the Beers list as a“drug of
concern.”" Five drugs from this list have particular rel-
evance in the otolaryngologic geriatric patient pool. They
are alprazolam, amitriptyline, diazepam, diphenhydramine,
and propoxyphene.

Alprazolam and diazepam may result in side effects
including drowsiness, light-headedness, fatigue, dizziness,
irritability, and confusion.These are all symptoms that can
mistakenly be attributable to “old age.” Therefore treat-
ment results can be easily misinterpreted and can result
in dangerous consequences. Amitriptyline is a frequently
employed mood elevator. Like alprazolam and diazepam
it too may result in confusing and misleading symptoms,
especially in the elderly. These symptoms include slow or
difficult speech, dizziness or faintness, crushing chest pain,
seizures, and visual and auditory hallucinations. Diphen-
hydramine should be generally avoided in the elderly. It
commonly results in dry mouth, confusion, urinary reten-
tion, and constipation. It is found frequently in over-the-
counter preparations for sleep, upper respiratory infec-
tions, and allergy. Propoxyphene should probably not be
used at all in older adults. Elderly people are especially
sensitive to the effects of narcotic analgesics. This may
increase the chance of side effects, especially breathing
problems, during treatment.

GERIATRIC POLYPHARMACY IN OTOLARYNGOLOGY



http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202390.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202453.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684045.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682284.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684020.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202390.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a601107.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684003.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684003.html
http://www.nlm.nih.gov/medhttp://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682119.html
http://www.nlm.nih.gov/medhttp://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682119.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a695036.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a695036.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684004.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a684004.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682693.html
http://www.nlm.nih.gov/medlineplus/druginfo/medmaster/a682693.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202084.html
http://www.nlm.nih.gov/medlineplus/druginfo/uspdi/202084.html

The Problem of Adverse Drug Reactions
and the Elderly in a Polypharmacy World

Polypharmacy in today’s world is becoming the standard
as opposed to the exception.This is seen much more in
the elderly population than in any other group of indi-
viduals. A number of facts contribute to this statistic. It is
well accepted that with increased age comes increased
potential for disease. In addition, the complexity and
severity of disease rises with age.The number of diseases
seen in the geriatric population on an individual basis is
also recognized to be overall much greater than in the
general population. Finally it can be readily seen that all
of the above facts are amplified by recognition that the
elderly population is living longer with the progression of
medical knowledge and skills. Based on all of the above it
is easy to understand the reasons for the marked increase
in drug use in the elderly.'®

The potential for serious problems arises with the increas-
ing number of drugs used in any given individual patient.
These problems are referred to as adverse drug reactions
(ADRs). A linear relationship has been well established
between the number of drugs taken and the increased
potential for ADRs." It is alarming to realize that at least
80 percent of ADRs resulting in hospital admissions are
classified as type A (dose-related) in nature.® ADRs are
seen much more often in the elderly patient for multiple
reasons. With increasing age comes decreasing natural
defense mechanisms leading to greater susceptibility

to ADRs. In addition, individual drug toxicities are some-
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times magnified when combined with other medications.
Multiple medications used in combination in a single
patient can produce ADRs not seen by the use of these
same medications used individually.

Adverse drug reactions and adverse drug interactions are
a common cause for elderly patients to be admitted to
the hospital.?' While in the hospital, adverse drug reac-
tions are seen more commonly in geriatric patients and
may contribute to morbidity and death.??Lazarou et al.
demonstrated that even after eliminating errors in non-
compliance, drug abuse, drug administration, overdose,
and therapeutic failures, the overall incidence of serious
ADRs of the general hospitalized patient population in
the United States was 6.7 percent.?® It was further con-
cluded that the incidence of fatal ADRs was 0.32 percent
in patients from 39 prospective studies included in these
authors’ meta-analysis. ADRs are therefore likely to be be-
tween the fourth and sixth most common cause of death
in the United States. ADRs in Europe are more prevalent
than in the United States. Wiffen et al. demonstrated the
incidence of ADRs in Europe to be two times those in the
United States before 1985.1n studies carried out more
recently, the ADR rates for both Europe and the United
States in the geriatric environment were 20 percent
greater than in the pre-1985 studies.*

In sum, polypharmacy is a growing concern throughout
the world, especially as it concerns the elderly. Prevention
of complications of polypharmacy in the geriatric popula-
tion may be best accomplished by recognition and com-
pliance with prescribing guidelines specifically outlined
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for older patients. Failure to recognize the differences in
older adults has disastrous potential for error. Older adults
should only be prescribed medications that are absolute-
ly necessary. Medication lists in the elderly are frequently
a compilation of multiple physicians.These lists should be
reviewed often and unnecessary medications should be
discontinued. It is extremely important, when diagnosing
and treating the elderly, to recognize that drug reactions
may result in effects that mimic the conventional concept
of “growing old.” These effects include but are not limited
to loss of balance, drowsiness, incontinence, dizziness,
falls, confusion, depression, nervousness, fatigue, malaise,
and insomnia. Adverse drug reactions such as dizziness
from antihypertensives must not be treated with other
drugs such as meclizine. Prescribing errors may also be
minimized by prescribing medications that are taken
only once a day and limiting the use of PRN or as-needed
medications.
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1.People over age 65 living in the United States comprise
approximately 32 percent of the population.
They account for what percentage of the annual

prescriptions written in the United States?
a) 18%
b) 32%
C)43%

d) 52%

2.Dysphagia occurs in up to 30 percent of elderly patients.
It is important to realize that this may be induced by

medications including:

a) Anticholinergics

b) Antidepressants

¢) Antihypertensives/diuretics
d) Phenothiazines

)

e) All of the above

3. Arthritis and other arthropathies are commonly seen
in the geriatric population. It is therefore a very easy error
to overlook the iatrogenic etiology of these diseases by

prescribing which of the following drug combinations?

a) Dyazide and meclizine

b) Ipratrpium and synthroid

¢) Ciprofloxicin and methylprednisolone
d) Prednisone and rabeprazole

)

e) Famotidine and Cisplatin
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4.Understanding four physiologic mechanisms can help to
prevent adverse drug reactions (ADRs) in the elderly.

These mechanisms include all of the following except:

a) Chelation

b) Renal excretion
Q) Absorption

d) Metabolism

e) Distribution

5.Drugs from the Beers list of inappropriate drugs for
the elderly that have particular relevance in the geriatric
otolaryngologic population include all of the following

except:

) Amitriptyline

) Alprazolam

) Diphenhydramine
) Ciprofloxacin

) Diazepam

oNnow

)

Answers

v
o vnoo
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