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When most people hear the term “salivary gland”, they think of the large
parotid glands located in the cheek areas on each side of the face.  Besides
these glands, there are other “major” salivary glands which lie under the
chin—the submandibular and sublingual glands.  In addition to these
three main groups of “paired” salivary glands, there are numerous nests
of glandular tissue known as “minor salivary glands” located throughout
the upper aerodigestive tract (e.g. nasal cavity, paranasal sinuses, larynx,
trachea, etc.).  These glands produce a complex secretion known as sa-
liva containing enzymes, antibodies and other protective factors.  Sali-
vary gland tumors, while  relatively rare, constitute about 5-7% of all
head and neck malignancies.  Thus, there are about 2000 - 2500 such
tumors occurring each year in the United States.

The majority of salivary gland tumors are “benign” growths termed
pleomorphic adenomas, also known as benign mixed tumors.  Less fre-
quently occurring benign tumors are monomorphic adenomas and
Warthin’s tumors.  These tumors and other similar tumors are termed
“benign” because they don’t spread throughout the body.  However, they
can cause serious local problems for the patient.  The proper treatment for
benign lesions is surgical removal although there is a role for radiotherapy
in situations where there has been an incomplete resection of an already
recurrent tumor.  Radiotherapy also has a role in the treatment of inoper-
able lesions.  These tumors generally present as a painless lump or mass
which slowly enlarges.  While the incidence of true malignancies varies
with location, overall about 1/3 of salivary gland tumors are malignant
neoplasms.

Malignant salivary gland tumors are comprised of a diverse spec-
trum of histologies which can be classified according to their malignant
potential—i.e., propensity for spread.  The most malignant group con-
sists of high grade mucoepidermoid carcinomas, malignant mixed tu-

mors, adenocarcinomas, and squamous cell carcinomas.  These frequently
spread to the regional lymph nodes as well as to distant regions of the
body through the blood stream.  Adenoid cystic carcinomas have an inter-
mediate classification in that while they are generally slowly growing,
they tend to invade cranial nerves and can spread along them to the base
of the brain.  They also can spread through the blood stream, but distant
metastases from adenoid cystic carcinomas may not clinically appear for
many years after successful treatment of the primary tumor.  Lymphatic
spread is uncommon compared to the high grade tumors.  Adenoid cystic
carcinomas can also arise in the lacrimal (tear) glands and in the breast.
Tumors having limited malignant potential are low grade mucoepider-
moid carcinomas, acinic cell carcinomas, and the occasional low grade
adenocarcinoma.

Unlike the more common squamous cell tumors arising in other
head and neck sites, there is no association with tobacco or alcohol use.
There is a weak association between radiation exposure and the develop-
ment of these tumors and for the particular case of adenocarcinomas aris-
ing in the nasal cavity and ethmoid sinuses, there is a strong association
with exposure to certain types of wood dust (as for workers in the lumber
or furniture industries).  Given the rarity of these tumors, most commu-
nity cancer specialists will see only a handful of such cases over their
careers.  These tumors exhibit quite diverse behaviors which affect medi-
cal management decisions and it is best that patients with salivary gland
malignancies receive treatment at major medical centers that are familiar
with their treatment.

Treatment Options
The original form of treatment for malignant salivary gland tumors, par-
ticularly for those arising in the major salivary glands, was surgery as
these tumors were thought to be “radioresistant” due to their poor re-
sponse to radiation.  It then became recognized that adjuvant radiotherapy
given after a surgical resection of the bulk of the tumor improved local/
regional control—especially when the surgery had achieved “clear resec-
tion margins”.  A review of the literature shows that the local control rate
is increased from 55% to 76% when postoperative radiotherapy is used
after a “complete” total excision of tumor; unfortunately, there was no
accompanying improvement in survival.  In the case of large tumors,
extensive surgery often causes the patient a great deal of morbidity—
especially if it were necessary to sacrifice the facial nerve as may be the
case for parotid tumors.  Although modern surgery has made great strides
in terms of nerve grafting procedures, there is often a residual weakness
on the involved side of the face.  In cases where the graft doesn’t “take”,
the paralysis could be complete.  Conventional radiotherapy alone is not
the answer, since a review of about 300 patients treated with conventional
x-ray therapy alone showed local control rates of only about 24%.  Be-
cause of this poor outcome and the fact that salivary gland tumors had a
relatively superficial location, these tumors were among the first to be
treated with fast neutron radiotherapy.

FAST NEUTRON RADIOTHERAPY
FOR SALIVARY GLAND TUMORS

GEORGE E. LARAMORE PH.D., M.D.
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Karrie Zampini, CSW
Memorial Sloan-Kettering Cancer Center

Neutron Radiotherapy:  Basic Facts
What is a neutron?  The neutron was discovered by Sir James

Chadwick in 1932.  It is a heavy, uncharged particle that is found in the
atomic nucleus.  It has about 1839 times the mass of the electron.  Neu-
trons are created by accelerating heavy, charged particles such as protons
or deuterons (nuclei of heavy hydrogen) to energies in the range of several
tens of million electron volts and then impacting them onto a suitable
target such as beryllium.  There nuclear reactions take place which pro-
duce neutrons.  Complex instruments such as cyclotrons or particle accel-
erators are used to accelerate the protons or deuterons and these instru-
ments are much more expensive and require more technical support than
the devices used to produce X rays and/or electrons in standard radio-
therapy centers.  Neutrons interact directly with the atomic nuclei in the
tissue deposit 20-100 times more energy along their path than do x-rays or
electrons.  This gives them different radiobiological properties—some of
which may lead to better tumor control.  In particular, tumors are not able
to repair radiation damage from neutrons as easily as they can the damage
caused by conventional x-ray or electron treatments.

Early Treatment Results
 The first treatment facilities were very primitive by modern standards but
nevertheless, an amazing amount of clinical research was carried out on
many different tumor systems with varying degrees of success.  The best
results of all were obtained for salivary gland tumors.  A survey of the
literature showed a total of about 300 patients with salivary gland tumors
treated with x-rays with a local control rate of about 24%.  A similar group
of about 300 patients treated at the early neutron therapy centers showed
a local control rate of 67% — more than double that of the x-ray treated
group.  To verify these results, the Radiation Therapy Oncology Group
(RTOG) in the United States and the Medical Research Council (MRC)
of Great Britain jointly conducted a randomized trial comparing neutron
and x-ray treatments for salivary gland malignancies.  This trial was stopped
early for ethical reasons when 2-year data became available.  At two years
the local control rate was 67% for the neutron group compared to only
17% for the x-ray group; the respective survival rates were 62% vs. 25%.
The investigators felt it proper to offer neutron radiotherapy to all appro-
priate patients.  With longer follow-up times for the patients entered into
this study, there continued to be improved local control in the neutron
group (at 10 years 56% vs. 17%) but there was ultimately no long-term
survival advantage due to distant spread of tumor.

Deaths due to distant metastases became a more important factor
with patients living longer due to better local tumor control.  The patients
treated on this study all had very advanced tumors and these distant me-
tastases likely were present in undetectable amounts at the time of the
original treatment.  The exact mechanism through which neutron radio-
therapy achieves better local control in salivary gland tumors is not well
understood but it may relate to these tumors being able to repair much of
the damage caused by ordinary types of radiation.  Radiation damage due
to neutrons is not as readily repaired by tumor cells.

Modern Neutron Radiotherapy in the US
Based upon the results of these and other studies, the National Cancer
Institute funded the design and construction of neutron radiotherapy cen-
ters to be placed directly in hospitals and devoted primarily to patient
treatment.  Four such units were constructed but due to design and opera-



S•P•O•H•N•C                    http://www.spohnc.org                    E-mail-- info@spohnc.org

NEUTRON  from page 2

Page 3                                                                                                                 May  2002

tional problems, only one of these is still func-
tioning.  This is the center located at the Univer-
sity of Washington Medical Center in Seattle,
Washington.  The majority of patients currently
treated at this facility have salivary gland tumors
with advanced prostate cancer and sarcomas of
bone and soft tissue being other tumor types for
which neutrons seem to offer a more effective
form of treatment.  At the present time there are
only two other operating radiotherapy centers in
the United States—a superconducting cyclotron
located at Harper-Grace Hospital in Detroit,
Michigan, which mainly emphasizes the treat-
ment of prostate cancer and a laboratory-based
treatment facility utilizing a proton accelerator at
the Fermi National Laboratory in Batavia, Illi-
nois.

The hospital-based, neutron radiotherapy
centers in Seattle and Detroit are considerably
more sophisticated than the earlier treatment units
and results are commensurately improved.  One
study from the University of Washington evalu-
ated 52 different patients with salivary gland tu-
mors generally arising in the major glands and
divided them into 3 groups:  one group treated
with neutrons alone (no prior surgery), another
group treated after a surgical resection which left
behind significant amounts of tumor, and a third
group treated for growing tumors recurrent after
a previous surgical procedure.  The group treated
with neutrons alone did best of all with a 92%
local control rate at 5 years compared to 63%
for patients treated postoperatively for gross
residual disease and 51% for patients treated
after a clinical recurrence.  This is a small
number of patients but the data seems to indi-
cate that a radical surgical procedure, perhaps
with sacrifice of the facial nerve, may not be
necessary if neutron radiotherapy is available.
Another paper from the University of Wash-
ington focused on patients with adenoid cys-
tic carcinomas of the major and minor sali-
vary glands.  Twelve year local control was
about 45% for patients with gross disease at
the time of treatment; in a group of 8 patients
who had only microscopic disease at the time
of treatment, there were no local failures.
Another review from the University of Wash-
ington of 148 patients with major salivary
gland tumors of all malignant histologies
showed a 5-year local control rate of 80% for
tumors less than 4 cm in size.

Pleomorphic Adenomas
Another situation where neutrons seem to be
beneficial is for patients with multiple-recurrent,

benign, pleomorphic adenomas of the parotid
gland.  Only a limited number of high risk pa-
tients with inoperable, multiple-recurrent tumors
have received neutron radiotherapy to date.  Un-
published analysis of 16 such patients shows a
15-year actuarial local control rate of 85%.  Un-
like malignant tumors, these lesions do not rap-
idly regress after treatment but soften and then
gradually involute over a period of years.

Side Effects of Treatment
As with any form of radiation therapy, neu-

tron radiation causes side effects such as sunburn-
like skin reactions, soreness in the mouth and
throat, difficulty swallowing, dry mouth and al-
tered taste sensation.  There can also be increased
scarring of the tissues in the cheek and neck.  In-
dividualized treatment planning can reduce but
not eliminate these effects which can in some
cases be worse than for x-ray therapy due to the
increased energy deposited by the neutrons along
their paths.  Agents such as Saligen can often
improve salivary gland function resulting in an
acceptable saliva output.  We are also studying
the use of amifostine to protect tissues during
radiotherapy, but it is not clear that this agent will
protect against neutron radiation to the same ex-
tent it does against conventional radiation. Be-
cause of the intense mucositis reaction caused
by neutrons, we often recommend placement of
a PEG tube (feeding tube placed directly into the
stomach) particularly in the older patient  About
a 10-15% incidence of hearing loss on the treated
side has been noticed in patients treated for tu-
mors of the parotid glands.

Logistics of Fast Neutron Radiotherapy
What can a patient seeking neutron radia-

tion for a salivary gland tumor expect?  Using
the University of Washington treatment center
as a model, the following sequence of steps takes
place:
1. The patient, upon arrival in Seattle, is for-

mally evaluated with a comprehensive history-
taking and physical examination and an immo-
bilization mask constructed with the patient in
the same position as will be used during treat-
ment.
2. A special CT scan for treatment planning is

obtained with the patient in the mask and the in-
formation from this scan fed directly into a treat-
ment planning computer.
3.Correlations may be made between these

images and MRI and/or PET studies.
4. Appropriate radiation fields are designed and

these often are modified during treatment in or-

der to maximize the neutron dose delivered to
the tumor and minimize the neutron dose to the
surrounding normal tissues.
5.A complete 3-dimensional model of each

patient’s tumor and surrounding tissues is stud-
ied on the computer in order to optimize their
particular treatment.
6.The treatment course itself consists of 16 sepa-

rate treatment sessions scheduled over 4 weeks.
The treatments themselves are painless and take
only about a half hour per day.

Summary
Fast neutron radiotherapy centers are a

unique resource for patients with salivary gland
tumors.  Neutron radiotherapy is probably not
necessary for the majority of patients with these
tumors.  In almost all cases, patients with benign
tumors should be treated initially with surgery.
Even malignant tumors that are small and super-
ficially-located can be treated conventionally with
surgery and possibly postoperative radiotherapy.
It is those patients with large or deeply situated
tumors where a complete surgical resection is
either not possible, or if possible, would result in
a great deal of morbidity who should be referred
for neutron irradiation.  This would include pa-
tients with recurrent tumors after an initial surgi-
cal procedure and possibly even after failing con-
ventional x-ray postoperative treatments.  There
are probably around 500 such cases per year and
with proper triaging, the majority of these pa-
tients can be treated at the three existing centers.
Most insurance companies recognize the efficacy
of neutron radiation in such cases and pay for
patient treatment.  Unfortunately, the costs of
travel and living expenses in most cases must be
borne by the patient.�

Eitor’s Note:  George E. Laramore is Professor and
Chair of Radiation Oncology at the University of
Washington School of Medicine.  He is board certi-
fied in Therapeutic Radiology and his current research
interests lie at the interface between physics and medi-
cine.

References
1. Laramore, G.E., Krall, J.M., Griffin, T.W., Duncan, W.,
Richter, M.P., Saroja, K.R., Maor, M.H., Davis, L.W.:  Neu-
tron vs. photon irradiation of unresectable salivary gland
tumors:  Final report of an RTOG-MRC randomized clini-
cal trial.  Int. J. Radiat. Oncol. Biol. Phys.  27: 235-240,
1993.
2. Buchholz, T.A., Laramore, G.E., Griffin, B.R., Koh, W-
J., Griffin, T.W.:  The role of fast neutron radiation therapy
in the management of advanced salivary gland malignant
neoplasms.  Cancer 69: 2779-2788, 1992.
3. Douglas, J.G., Laramore, G.E., Austin-Seymour, M., Koh,
W-J., Stelzer, K., Griffin, T.W.:  Int. J. Radiat. Oncol. Biol.
Phys. 46: 551-557, 2000.
4. Douglas, J.G., Lee, S., Laramore, G.E., Austin-Seymour,
M., Koh, W-J., Griffin, T.W.:  Neutron radiotherapy for the
treatment of locally advanced major salivary gland tumors.
Head Neck 21: 255-263, 1999.



S•P•O•H•N•C            P.O. Box 53            Locust Valley, NY 11560-0053           1-800-377-0928

                                                              Page 4                                                   May  2002

Facial Lymphedema and Physical Therapy: What You Should Know
TERRANCE A MCKEON, P. T., C.D.T.

Lymph is a fluid that circulates in spe-
 cial channels throughout the body. It
 consists of water, white blood cells,

cellular debris, and protein rich matter. The
lymphatic system includes the series of chan-
nels responsible for transporting the lymph
back to the circulatory system.  Along the way,
lymphatic tissues, such as the lymph nodes,
help filter the lymph and trap or eliminate po-
tentially harmful material.

The lymphatic tissues also produce white
blood cells (lymphocytes) that are vital in
fighting bacteria and viruses. These lympho-
cytes are a crucial part of the immune system.
There are lymphatic channels in, and imme-
diately below, your skin. They cover the whole
surface of your body.  These channels are very
tiny, very close to one another and form a lym-
phatic plexus or network.

The plexus acts as a sponge to soak up
and gather lymph fluid. The fluid is dumped
into deeper channels called collectors.  Lym-
phatic collectors are much like veins in that
they are vessels with one-way valves that
travel to the heart. Collectors carry lymph in-
stead of blood.  Just like veins, collectors fol-
low a typical pattern that can be traced.  They
also have smooth muscle in them, which al-
lows them to contract and to move lymph
fluid. All smooth muscle responds to stretch
by contracting.

Secondary Lymphedema
Treatment of oral and head and neck can-

cer may include the surgical removal of a tu-
mor and the nearby draining lymph nodes and
vessels.  Such surgery may result in blocking
lymph fluid from flowing naturally through
the lymph system. This secondary lymphe-
dema can occur immediately in the post-sur-
gical period or several weeks or years later.

Radiation therapy, used in the treatment
of oral and head and neck cancers, can also
damage otherwise healthy lymph nodes by
causing scar tissue to form in them and in the
normal lymph pathways (collectors) and
lymph plexus areas. Furthermore, the radia-

tion can cause a skin burn on the area being
treated, which may initiate the secondary
lymphedema.

Lymphedema can occur secondary to an
infection (called cellulitis) that interrupts nor-
mal lymphatic function.  If a patient has al-
ready had surgery or radiation his or her lym-
phatics may be compromised but still
compensating effectively.  Any small interrup-
tion of this delicately balanced compensation
could result in lymphedema.  This is why pre-
ventive measures are so important for the post
surgical patient.  It is important to monitor the
area for any skin changes, such as inflamma-
tion or blistering.

Even though there may not be any symp-
toms, a patient having had surgery and/or ra-
diation to the head and neck area, may be
“walking on thin ice” as the lymphatics now
must work much harder, possibly at 100%
instead of 10% to keep up with the lymph that
is being produced. As one might expect, the
lymphatic capacity (LC) may gradually de-
crease as a result of being overworked until
the lymph system can no longer deal with the
lymphatic load.  At this point,  one is said to
have lymphedema.

A person in a situation such as this will
notice swelling on some days and not on oth-
ers. If left untreated, the lymphatic capacity
(LC) will continue to drop from being over-
worked and the condition may worsen. De-
pending on the extent of surgery, and the
anatomy of the  individual, the condition may
advance faster if an additional injury, or an
infection occurs, thus resulting in a rapid pro-
gression of the swelling.

Symptoms Related To Lymphedema
• Chronic cellular changes can predispose
someone to recurrent infections. These
changes will often raise the temperature of the
involved area.  Each infection not only dam-
ages lymphatics further, and can be very pain-
ful, but can also pose a serious overall health
threat.
• Facial Lymphedema can decrease facial

mobility causing minor functional impair-
ments such as difficulty with speech and swal-
lowing, hindered eyesight, and pain and dis-
comfort due to stretching of the skin.
• Lymphedema may cause embarrassment
and may lead to depression. In particular, fa-
cial edema is visible and cannot be hidden
from the public eye.
• In patients with extreme lymphedema, the
accentuated asymmetries lead to tendonitis
and biomechanical problems such as chronic
neck pain, headaches, and difficulty with
speech and swallowing.
• When lymphedema first occurs it will pit
if pressed with a thumb. As the limb becomes
larger and harder, it no longer pits. The tissue
feels thick and can feel like it is bursting or
aching.
• Lymphedema can also affect the joints
and muscles of affected limbs leading to achy
pain that often feels like “arthritis” or muscle
soreness.
• Leaking lymph fluid may be present and
will predispose the area to infection and
wounds or to delayed healing from surgery.

Manual Lymph Drainage (MLD)
Manual massage-like techniques are de-

signed to shift the lymphatic fluid from con-
gested areas to normal ones. Because the
lymph vessels are so close to the skin, the tech-
niques are very light. These techniques also
stimulate the weakening parts of the lymphatic
system by pushing the stagnant fluid through
the vessels, allowing the venous system to
reabsorb the fluid and help develop collateral
channels though which the lymph can begin
to flow.  Manual lymphatic drainage also
stretches the skin, which is beneficial in the
following ways:
• The collectors react to the stretch by re-
flexly contracting at a faster rate because they
have smooth muscles in their walls.
• The openings of the lymphatics are
stretched to allow more fluid to enter. This
phenomenon occurs because the plexus cells
are anchored to the skin by filaments, which
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move when the skin moves.  In this way, lym-
phatics work better and those which are dor-
mant are utilized more effectively.

Determining the Direction of MLD
Fluid can be moved in any direction over

healthy skin using the plexus (network) . Be-
cause the plexus is like a sponge this process
can be slow. Use of healthy collectors also
occurs, taking advantage of the numerous
collaterals, or emergency pathways, our body
normally has to compensate when injured. The
order and direction of MLD depends on the
patient’s history. Light, skin stretch massage
is first done on healthy lymph nodes and ves-
sels creating a suction effect. Then on the af-
fected side as well as intra-oral techniques. A
patient can be taught to perform self massage.

Postural Drainage
Gravity affects fluid movement and col-

lection so practical advice on positioning is
given such as:
• Putting blocks under the head of the bed
to raise it. (1-2 feet) Do not just put pillows
under your head as this will lead to neck pain.
Sleeping in a Lay-z-Boy may help to so long
as your head is above your heart however such
a posture may lead to hip flexion tightness.
• If one side is more involved than the other
never lay on that side. Lay on the non-involved
side.

Compression
Compression options are difficult with

facial edema and don’t always work well.
However,  they are worth trying and some-
times are invaluable. These options include:
• Bandaging with short stretch bandages,
which are sometimes combined with various
types of foam. Even if only temporary or for
short periods of time, when bandaging is done
properly, it can help break up fibrosis (thick-
ening) in tissues as well as reduce the volume
of edema and improve esthetics.
• Special Skin Tape called Kenesiotex can
sometimes help stretch and pull the skin and
encourage better flow of edema. Some people
do not respond well and have reactions to the
tape;  therefore, caution should be exercised.
Do not use skin tape over skin that is healing
or has been significantly damaged by radia-
tion.   A test run on your arm is a good idea to

check for reactions.
• Simply resting your hand on your in-
volved chin or area periodically is some form
of helpful compression.
• Many garments can be custom made to
wear during sleeping or for periods of time to
add compression in the face.

Exercise
Along with exercises given to most pa-

tients who attend speech therapy, other exer-
cises of the face and neck prove invaluable in
improving biomechanical function, and in
softening the tissues under the skin.  If still in
tact post surgery, deep muscles of the neck
(especially the scalene and Hyoid muscles)
are often weak and tight and need to be exer-
cised and stretched.
• Exercise in the pool is excellent for
lymphedema.  Lymph flow increases while
in water  This has been demonstrated in nu-
merous studies.
• So called “facial gymnastic exercises”
such as making funny faces, emphasizing the
expression of emotions, yawning, reading out
loud with deliberate enunciation and purpose-
ful movement of the mouth, and chewing gum
are some examples of good exercise.  No ex-
ercise should be done excessively as this may
lead to more lymph production. Check with a
therapist for advice.
• Deep breathing exercises can be ex-
tremely helpful as well. Yoga type exercises
such as sun salutations (excluding down dog),
or “fire breathing” help to create a great suc-
tion effect into the thorax towards the heart
where all lymph fluid eventually drains at the
“venous angles of the heart.”

Skin Care
Exceptional skin care and hygiene are

important in lymphedema to help avoid in-
fections and wounds. Use of a low PH lotion
daily such as Eucerin or Curel is helpful in
this regard, as well as close monitoring and
treatment of any cuts or abrasions.

Benifits-What to expect from treatment
As the history and causes for any one

individual’s set of symptoms varies widely,
so too does ones outcome after physical
therapy treatment. Benefits that may or may
not be received from therapy include:

• Improvement of facial asymmetry due to
lymphedema.
• Softening of tissues
• Decrease in the hypersensitivity of the
area making it easier to tolerate touch and
clothing on the neck.
• Improved range of motion
• Decreased pain caused from muscular
imbalance, hypersensitivity, or edema.
• Tools for ongoing self maintenance, (gar-
ments, self -massage, exercise, education)

Risks
As the therapy is very non-invasive, the risks
are minimal, if any.  You may experience a
temporary increase in painful symptoms when
introduced to the exercises, or to the scar tis-
sue massage if needed.  Scar tissue massage
is a friction type of massage that is done over
scars that are bound down to the tissues be-
low and hindering comfortable and normal
functional movement.

Summary
Lymphedema of the head and neck is a com-
mon complication of head and neck surgery,
especially when combined with radiation.
Symptoms vary depending on the extent of
surgery and ones individual anatomy and heal-
ing capability and anatomy.  Some of these
symptoms may be minimized by introduction
of physical therapy measures such as MLD,
Compression, Skin Care, education and posi-
tioning, and Exercises.  The risk of such
therapy is very low.�

Editor’s Note:  Terrance A. McKeon, P.T.  is a Ca-
nadian trained physical therapist with over 10
years experience at Queen’s University, Kingston,
Ontario.  He began specializing in the treatment
of lymphedema 7 years ago and is recognized na-
tionally in the USA as one of the leading clinical
instructors for certifying therapists in the treatment
of lymphedema.  He currently practices and teaches
through Kessler Lerner Lymphedema Services
Needham, MA.

For further information, please contact:
              Greater Boston Support Group

<http:/ /kynosoura.com/lsg>
                      Kessler Rehabilitation

<www.kessler-rehab.com>
                Kessler Rehab (Needham, Ma)

1-800-232-5542 (Terry McKeon, P.T.)
National Lymphedema Network

<www.lymphnet.org>
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 A TIME FOR SHARING

 ...All things considered, hav-
ing the option to include
amifostine in my cancer
treatment plan was very for-
tunate; so too, was the timely
advice from a fellow patient,
connected to me only by
faith.
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Amifostine?   I wondered why the drug
was important enough to merit a call
from a parishioner of my mother’s

church in January 2000.  The caller was a can-
cer patient who participated in a successful
clinical trial of Amifostine and strongly rec-
ommended it to protect salivary glands and
mucous membranes of the throat and mouth
during head and neck radiation. He knew
about my diagnosis of squamous cell carci-
noma (SCC) of the tonsil, Stage 4 with me-
tastasis to the lymph nodes and my modified
radical neck dissection.  He suggested that
some salivary function might have already
been lost.  I was skeptical about this new drug
as its effectiveness can vary.   It can also be
quite toxic, and, in my case, it required a major
last minute adjustment to my treatment plan.
Would it work for me and was it worth the risk of
side effects in addition to those from radiation?

My new friend indicated that amifostine
might reduce severe dry mouth after radia-
tion, even though success rates varied and
there were problems with scheduling and tox-
icity.  His certainty that amifostine had saved
his salivary glands from irreversible radiation
damage and helped him regain much of his
sense of taste convinced me to request the
drug.   I could barely imagine what the loss of
my salivary glands could mean, and conse-
quently, I asked my oncologist about the drug.
She agreed to include it in my treatments de-
spite a chance that a positive outcome was not
assured.  Thus in January 2000, I became the
first patient at my hospital of choice to receive
amifostine.  The FDA had approved the use
of amifostine only a short time before.  I was
indeed relieved to learn that my medical in-
surance would cover the drug as the cost can
be as much as  $15,000.00.

Each treatment began at about noon in
the infusion lab where the infusion department
MD and nurses checked my vital signs, lev-
els of pain, nausea, vomiting, sleep patterns,
and gastrointestinal condition, etc.  Five days
a week for 7 weeks, I received amifostine pig-
gybacked with my daily 2 liter IV drip to
maintain blood pressure and hydration.  Fully
reclining sofa chairs made relaxation easier
as I received a new IV line daily. (Overnight
temporary lines invariably blew out at home)
I really appreciated the expertise of the nurses

who set the IVs daily, usually on the first try
with little pain or bruising.  What a magnifi-
cent skill!

Following my treatment, I immediately
walked to the radiation department to begin
my radiation therapy. For maximum results,
patients should be radiated within 10-15 min-
utes of receiving amifostine.  The drug’s ef-
fectiveness is compromised if more than 30
minutes pass before radiation begins.  It is not
fully understood how it works, but in clinical
trials, amifostine dramatically improved sa-
liva output after radiation when compared to
patients who did not receive the drug.  I was
fortunate to learn of the drug and be approved
for this new treatment.  However, there are
side effects that many people may experience.
These side effects included a drop in blood
pressure when the drug is administered, and

severe nausea and vomiting, as well as other
more rare side effects. The risk of a sudden
drop in blood pressure from amifostine led to
close monitoring of my vitals as the medica-
tion was administered.  The risk was also mini-
mized by having me relax, recline and remain
hydrated continually prior to radiation.  Tox-
icity was also a concern for me, but at the age of
48, I was considered strong enough to handle it.

I felt reassured by the personal care I re-
ceived as my physical condition gradually
deteriorated over the weeks. I experienced no
serious side effects for the first 10 days.  The
infusion lab and the radiation therapy depart-
ment had to coordinate my care to provide
me timely radiation immediately after I re-
ceived amifostine. I was gratified by the team
effort on my behalf in both departments, as I
was their pioneer amifostine patient. Eventu-

ally the daily walk to radiation grew more dif-
ficult until I was truly frightened by my de-
clining energy levels. My oncologist and re-
lated staff I worked with me and guided and
supported me through the crisis of my life as
we balanced aggressive medical treatments
with my ability to tolerate the strain physi-
cally and emotionally. I shall forever be grate-
ful for their expertise and especially their ef-
forts to make me as comfortable as possible,
as the side effects became severe.

The combination of radiation and
amifostine was taking its toll on my body dra-
matically. Despite trying many medications,
nausea and vomiting precluded any meaning-
ful oral nourishment and I lost weight rapidly.
I was overwhelmed and miserable and lost
almost thirty pounds. I feared that treatment
would have to be interrupted as I gradually
became so weakened that I needed assistance
walking. (It should be noted that the severity
of nausea and vomiting due to the amifostine
varies greatly from patient to patient but can
now be controlled more effectively in many
cases after more experience with the drug) It
was difficult to be sure if my complications were
due to the amifostine or not, but it was clear that
the combined treatments made me very ill.

It was indeed fortunate for me when a
nurse, who worked overtime to help me
throughout my amifostine treatments, sug-
gested that I try concentrated oil of pepper-
mint to relieve my debilitating nausea. Mi-
raculously it worked! Just a drop dabbed on
my nostril every hour or so gave me almost
complete relief!  I carried the tiny bottle with
me everywhere for many months thereafter.
The peppermint oil was a blessing, and very
helpful during radiation therapy. Not all pa-
tients respond to this form of aromatic therapy,
but it worked for me and marked a critical
point in my physical stabilization.  Neverthe-
less, I was not able to eat solid food for 5 more
months due to a severe sore throat from ra-
diation.   Consequently, I had a PEG tube in-
serted to halt the weight loss. I kept the PEG
for another year.

I completed my course of amifostine and
radiation without interruption but radiation
caused problems in my mouth, tongue and
throat.  I had no sense of taste and had great  dif-
ficulty swallowing.   My mouth was  extremely
                 SHARING continued on page 7
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dry immediately after radiation ended and
moistening my mouth with fluids was a con-
stant and stressful battle for the next 6 months.
My throat was also badly scarred and almost
totally dry and my voice was very hoarse.
For months I doubted that the amifostine treat-
ments had accomplished anything as I had
very little measurable saliva.

While reading about dental care I learned
that artificial sweeteners promote salivation.
I tested that assertion about 4 months post
radiation with a stick of sugarless gum and
to my astonishment my mouth filled with
thick saliva in only a few minutes!  My sali-
vary glands worked after all; they just needed
stimulation! A few days and many packs of
gum later I realized amifostine had protected
my salivary glands more than I ever imag-
ined. The mucous membranes in my mouth
and throat were damaged by radiation but
eventually returned to a near normal state. I
believe that my recovery was aided substan-
tially by preserving delicate oral tissues and
salivary glands due to amifostine. In particu-
lar my battle with dry mouth was frustrating
and slow but critical tissue was preserved.

More than ighteen months have passed
since I discovered how to stimulate my sa-
liva and I am currently 2 years in remission
from cancer and optimistic about my recov-
ery.  Whereas I once planned my day around
water fountains, juice boxes and iced tea to
avoid that frantic feeling from constant dry
mouth, I now have near normal amounts of
saliva, albeit a bit more thick in consistency.
I keep fluids handy to promote oral comfort
but it is not a source of anxiety for me any
longer. My tongue feels more moist and I
rarely experience dry mouth, unless I eat

overly dry foo ds. I still enjoy the feel of cool-
ing drinks in my mouth, especially with
meals.

My sense of taste has returned very
slowly, even though some foods remain un-
appealing to my taste. I use (and recommend)
Biotin products to aid with mouth care and
oral hygiene.

In retrospect, meaningful recovery from
dry mouth, even with the help of amifostine,
can take several years. But any reduction of
dry mouth is worth the challenge of tolerat-
ing this drug during a treatment program. The
key in my treatment may well have been pre-
serving tissue from the most extreme dam-
age. Patience is required, to put it mildly.

I am grateful to have my life back, al-
beit on different terms and to once again en-
joy my family and friends, and yes, to work
again. I could not have made it through this
ordeal without the care and support of my
loving family and true friends. The quality
of medical treatment I received was excep-
tional and especially comforting emotionally
at every turn.   I am grateful to be alive.   All
things considered, having the option to in-
clude amifostine in my cancer treatment plan
was very fortunate; so too, was the timely
advice from a fellow patient, connected to
me only by faith.�

Chuck Lane
           Charlottesville, VA

Comment:  Studies are currently being con-
ducted with head and neck cancer patients to
investigate alternative methods of adminis-
tering amifostine including subcutaneous in-
jection and rapid IV.

SHARING continured from previous page
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