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DEMANDS OF CAREGIVING FOR HOME-BASED 
VENTILATOR-ASSISTED INDIVIDUALS: A PRELIMINARY REPORT 

by Mary Ann Sevick, ScD, RN 

Recently, we conducted a nationwide survey of caregivers of home-based ventilator-assisted individuals 
(VAls), regarding the nature of their caregiving activities, the impact of caregiving on their lives, and the 
indirect economic burdens associated with this effort. We included caregivers of VAls who were clients of 
Homedco Inc., Abbey Home Health Care, Lincare Inc., as well as caregivers of members of the International 
Ventilator Users Network (IVUN). A full report regarding the results of this study is in preparation. This 
article presents preliminary findings from data  obtained from caregivers of IVUN members. 

Survey packets were mailed to the primary family 
caregivers of 142 IVUN members, 38 (26.8%) 
were returned. The packets contained instruments 
measuring the degree of assistance needed by 
the VAI, formal and informal supports/services 
required to maintain the VAI at home, and impact 
of caregiving responsibilities on the primary fami-' 
ly caregiver of the VAI. Participants were paid 

, \ 

$5.00 for the return of a completed questionnaire. 
I, , The typical caregiver participating in this study 
' 

was a relatively well-educated, white, female, 
middle-aged spouse/partner or parent of the VAI. 
The majority of VAIs for whom they cared (n=32 
or 84.2%) had a neuromuscular disease such as 
polio or muscular dystrophy. Three (7.9%) had a 
spinal cord injury or disease and 2 (5.3%) had a 
congenital malformation resulting in the need for 
respiratory support. We were unable to determine 
the reason for ventilator dependence for one VAI. 

Functional dependence of the VAI and assis- 
tance provided by the caregiver were explored 
using a modified Katz Index of Independence in 
Activities of Daily ~iving. '  This instrument was 
originally developed to assess the functional inde- 
pendence of the elderly, including meal prepara- 
tion, eating, bathing, dressing, ambulation, toilet- 
ing, laundry, managing money, housekeeping, # 
and transportation. It was modified by the inves- 
tigators to, additionally,&$flect self-care activities 
specific to ventilator-dependency- including tra- 
cheostomy care, suctioning, and ventilator main- 
tenance. Of the 16 caregivers from whom we have 
complete data, 5 (31.3%) indicated that the VAIs 
for whom they cared were completely dependent 
in all functional domains. Items on the Katz were - zero-adjusted and summed to yield a score with 
39 possible points, with higher scores indicating a 

higher degree of independence. For these 16 cases, 
the average score was only 6.6. 

Caregivers indicated that they had been caring 
for their family member an average of 260 
months and devoted an average of 7.6 hours each 
day to their relative. We asked caregivers about 
the amount of leisure time they currently had 
each day, as well as daily leisure prior to becoming 
a caregiver. Respondents reported a current daily 
average of 4.4 hours of leisure, with an average 
loss of 3.8 hours of daily leisure since becoming 
a caregiver. 

We asked caregivers to estimate monthly out- 
of-pocket expenses related to the health care 
needs of their family member. They reported 
spending an average of $350 per month for 
unreimbursed health care expenses. Twenty-one 
respondents indicated that they had made major 
one-time purchases/home modifications to 
accommodate their family member's return home, 
including building ramps, electrical wiring,widen- 
ing doors, van purchases, hospital beds, ventila- 
tors, suction machines, bathroom remodeling, 
elevators, oxygen systems, bathtubs, wheelchairs, 
and alarm systems. Respondents reported an 
average total charge of $8,182. The average out-of- 
pocket amount paid for these items was $7,485. 
Respondents estimated that home ventilator care 
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Presented a t  G.I. N.l.3 Sixth lnternational Post-Polio & Independent Living Conference 
lune 16-79, 7994, St. Louis, Missouri 

by E.A. Oppenkeimer, MD 

I shall focus on seven critical points in the 
process which are frequent obstacles to living at 
home. The discussion should start at a time 
before mechanical ventilation is actually neces- 
sary for life support. 

People with conditions that may lead to chron- 
ic respiratory failure and death unless longterm 
mechanical ventilation is used are mainly people 
with progressive neuromuscular disease, kypho- 
scoliosis, and those with progressive chronic 
pulmonary diseases. This is the "at risk" group. 

People at risk of chronic respiratory failure and 
death unless longterm mechanical ventilation is 
used need careful evaluation and counseling by 
a physician experienced with longterm care and 
home mechanical ventilation (HMV). Whenever 
the term "physician" is used here, it refers to a 
team approach with other professionals including 
a social worker, respiratory therapist, physical and 
occupation therapist, etc. This evaluation and 
counseling usually requires a number of visits, 
and may need to include family members. When- 
ever HMV should seriously be considered, peer 
counseling and networking is advised. The first 
critical point is this careful evaluation and coun- 
seling, and it is often lacking. 

If the person at risk is appropriate for longterm 
HMV after evaluation by the physician, and if the 
person is seriously interested, then the next step 
is to evaluate the resources to see if this option 
could be worked out in terms of funding and per- 
sonal caregiver assistance. This is the second criti- 
cal point: responsible advance planning. It often 
does not occur. 

When the individual and family and physician 
agree o n  longterm HMV, if and when it becomes 
necessary, and if resources are available making it 
feasible, then noninvasive mechanical ventilation 
(NIV) should be considered whenever possible. A 
trial using NIV should be considered before venti- 
lator assistance becomes necessary for life support. 
This provides the individual and family with 
hands-on experience, prepares them, and assists 
with decision-making. Th*& the third critical 
point, but due to lack of planning and experience, 
it often does not occur. 

In contrast, most people who use longterm 
HMV in the United Stated have had an unexpect- 
ed (unplanned) medical emergency, such as respi- 
ratory failure - often with infection, requiring 
hospital mechanical ventilation and intensive 

care. Most hospital emergency areas start mechan- 
ical ventilation by intubation without trying NIV. 
When the individual cannot be weaned in the 
ICU, a tracheostomy is usually performed without 
considering NIV. This is the fourth critical point: 
tracheostomy is often used when NIV might have 
worked as well or better. The consequence is 
mechanical ventilation that is more complicated, 
has more risk, and involves greater costs. Most 
people prefer NIV to tracheostomy if they have a 
choice, however, in some cases tracheostomy is 
needed and appropriate. 

During the hospital stay, the individual and 
family should learn to do all the needed care, 
including care related to the ventilator and other 
equipment. A team approach is needed for hospi- 
tal discharge preparation, and familiarity with 
HMV. This is the fifth critical point: many hospi- 
tals do not have experience with HMV. The result 
may be a long hospital stay, transfer to a longterm 
care institution, or discharge home with inade- 
quate training and arrangements. Most communi- 
ty hospitals can do this properly if they have a 
few key experienced professional staff members, 
including an experienced pulmonary physician. 

The first six to twelve months of HMV usually 
require professional assistance to help coordinate 
care, solve problems, and monitor the home care, 
and to help with the transition to independence. 
The home care medical equipment company also 
needs to be well-versed in HMV. A seasoned home 
care professional team includes a physician, home 
health nurse, social worker, and respiratory thera- 
pist. This is the sixth critical point: home follow- 
up support often is inadequate. As time passes, 
the individual and the family should learn the 
care process and care coordination, and become 
increasingly self-sufficient. If the person is not 
very disabled in other respects, the major cost is 
for equipment, which can usually be worked out. 

The seventh critical point occurs with the more 
severely disabled ventilator user who needs help 
with all aspects of personal care, and may need 
the ventilator for 20-24 hours per day. In this situ- 
ation, the ventilator user needs someone else to 
help, because the family often cannot provide 
round the clock care. It is often difficult to find 
community support for personal assistance ser- 
vices to help with activities of daily living as well 
as the medical aspects of care. (Related issues 
include support for sophisticated communication 
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devices, mobility aids and equipment, transporta- unwilling to pay anything for relief of caregiving 1 responsibilities. Our previous research has demon- tion, and respite.) If the individual hires someone 
to assist as a personal attendant, he or she may 
pay $6-8 per hour. However, if this care is provid- 
ed by a practical nurse through a private duty 
agency, it may cost $18-20 per hour. When 10-16 
hours are required daily, the logistics are difficult, 
and a health plan or insurer often finds institu- 
tional placement more cost-effective. 

The resources to support paid personal assis- 
tance in the home are a continuing challenge at 
the interface of medical care, community social 
services, and personal responsibility. The issue 
is further complicated by the controversy as to 
whether the care should be provided by personal 
assistance services or a licensed health care profes- 
sional. Caregiver assistance may be the most 
difficult problem to solve. We hope there will be 
changes in health care in the United States result- 
ing in better support for community-based 
longterm care. 

ADDRESS: E.A. Oppenheimer, MD, FACP, Pulmonary 
& Critical Care Medicine, Southern California 
Permanente Medical Group, 4950 Sunset Blvd., 
Los Angeles CA 90027-5822. 

DEMANDS OF CAREGIVING Continued from page 1 

had resulted in an average increase in utility (gas, 
electric, water) costs of $55 per month. 

Twenty-seven (7 1.1%) caregivers indicated that 
they were employed at the time of the survey. 
Nine (23.7%) indicated that they had altered their 
employment to accommodate caregiving require- 
ments, resulting in an average loss of earning of 
$936 per month. Caregivers were asked what they 
would be willing to pay for a service that would 
relieve them of caregiving responsibility. Ten care- 
givers did not respond to this item. Of the 28 who 
did respond, the average amount they would be 
willing to pay per day was $44. Fourteen (50%) 
caregivers said that they would not pay any 
amount for such a service. 

Although we are not able to provide the data 
with this preliminary report, IVUN members 
appear to be more functionally independent and 
require less assistance than their counterparts #r- 
veyed through the home health care agencies 
mentioned above. Nevg&heless, our study find- 
ings indicate that the average IVUN VAI has a 
moderate degree of functional dependence, and 
requires a moderate amount of assistance with 
activities of daily living. Caregivers devote a sig- 
nificant portion of their day to caring for their 

+_I 
family member. For some, employment is com- 
promised and wages are lost. Despite the personal 
cost to family caregivers, many respondents are 

strated that caregiveis do not perceive this situa- 
tion to be a negative one.' 

Because a sample of convenience was used and 
the non-response rate was high, caution must be 
used in drawing any firm conclusions from this 
study. However, the study does provide a basis for 
examining the premise that home care is a less 
expensive alternative than inpatient care for some 
VAIs. Although home care is the best and most 
logical place for many VAIs, existing studies of the 
cost of home care and reimbursement policies do 
not take into account the full range of costs that 
are "paid" by the family. These include decreased 
wages, extensive caregiving responsibility, 
unreimbursed health care and other expenses, 
and stress. 
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From Susan Ray, "I see in the Spring issue of 
I. V.U.W. News that the old argument between ven- 
tilation by tracheostomy or 'noninvasiveJ means 
goes on. Everyone ought to use what suits them 
best, of course. But noninvasive ventilation has 
worked well for me for the past 42 years. 

"I cannot take even one adequate breath with 
my diaphragm. Within a year of contracting polio 
at age 4, I spontaneously learned to do glossopha- 
ryngeal breathing (frogbreathing). I can do it for 
at least three hours, and probably could for some 
time longer if necessary. I have spent every night 
of the past 42 years in the iron lung. I have home- 
made ones for both home and travel. I do hope 
to soon try a nasal mask for sleeping; I've long 
dreamed of having such a thing, especially 
for trips. 

"For day-time respiratory assistance I used a 
chest shell during my childhood. The doctors 
always fussed at me for frogbreathing along with 
it until they finally realized - or admitted - that 
it did not ventilate me adequately. By the time 
I was 13, it was threatening my breathing capacity 
by stretching my rib cage. Fortunately, mouth 
positive pressure had been developed by then. 
I was very skeptical at first, but adapted to it 
within a day. I have used it almost every day 
for 33 years. 

"I do not have many respiratory infections, but 
during some colds and bouts with flu I have had 
to remain in the iron lung day and night for its 
assistance in helping me cough. I can sometimes 
clear congestion just with increased inspiration 
on my positive pressure unit plus a manual push 
against my diaphragm and/or postural drainage. 

"Since I never had difficulty swallowing, my 
doctors never performed a tracheostomy on me, 
for which I have always been grateful. I think it is 
barbaric for doctors to assume tracheostomy is the 
method of first choice. Have the experiences of 
many of us polio survivors been for naught?" 

ADDRESS: Susan Ray, 31 10 Cavu, Georgetown TX 78628. 

& 
From Richard Daggett, " I contracted polio in 
1953. Within 24 hours of eaering the hospital 
I was given a tracheostomy and placed in a tank 
respirator. I could not move, swallow, or breathe. 
After about six weeks, the ability to swallow 
returned. After about four months, I graduated 
from the tank to a hospital bed, using a 
Monaghan ventilator with a cuirass. Ten months 
after onset I was free of any ventilator, my tra- 

?rs React . . . 
/- -., 

cheostomy was closed, and I was even walking 
short distances. 

"For the next eight years I used no mechanical 
ventilator, but then my COz began to rise slightly, 
and I used a Thompson Zephyr for chest stretch- 
ing and cough augmentation. A few years later I 
returned to using a Monaghan and cuirass at 
night. My vital capacity was about 1000 ml and 
my CO2 stabilized. 

"During the ensuing years, I functioned very 
well and continued an active lifestyle, but two 
problems bothered me on occasion. The first was 
any severe respiratory infection. Although I was 
no more susceptible than the next person, I had 
a hard time if I had heavy, excessive secretions. 
I had a good cough on my own, and even better 
when I used the Thompson Zephyr, but heavy 
secretions made it difficult to inhale after each 
cough. At times it felt like I was choking on  my 
own mucus, especially when the secretions were 
first breaking up. 

"The second problem was with the ordinary 
throat tickle. If left unattended this would cause 
portions of my upper airway to constrict. Inhaling 
after a severe episode would be very difficult. I 
learned to keep mentholated lozenges with me at B : 
all times. At home I could alleviate the problem 
with a few swallows of water or other liquid. This 
was usually just an inconvenience, but several 
times it posed a very real danger. 

"In 1984 I experienced a sharp drop in my pul- 
monary capacity. My vital capacity went from 
about 1000 ml to about 850 ml, and has contin- 
ued to decline (my most recent reading was about 
700 ml), no doubt due to the late effects of polio. 
Using the cuirass at night and the Zephyr during 
part of the day was no longer adequate. My COz 
rose dramatically and my blood oxygen level fell 
to a dangerous low. After trying several noninva- 
sive mouthpiece/nasal options with little success, 
I made the decision to have another tracheosto- 
my. It was my decision, and I have no regrets. 

"My upper extremity strength is limited, and 
I could never manage to put on or remove the 
cuirass by myself, nor the mouthpiece/nasal appa- 
ratus with its many straps and snaps. Using trach 
positive pressure, I can connect and disconnect 
the ventilator, and get in and out of bed by 
myself. I am better ventilated, and although I 
still get about the same number of colds, manag- 
ing them is easier. I never worry about tickles or 
choking now. 

Continued on page 5 
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by Nancy Quinn 

If--\ 
After returning from my honeymoon in 
September 1952, and not feeling well for several 
days, a diagnosis of poliomyelitis was finally 
made. I began a 14-month hospitalization at 
Haynes Memorial Hospital in Boston, embarking 
on a new way of life, far from what my husband 
and I had planned. Soon after hospitalization, I 
was placed in an Emerson iron lung, totally para- 
lvzed. The usual forms of treatment were initiat- 
ed: hot packs, physical therapy, and eventually 
weaning from the iron lung. 

In January 1953, a rocking bed was introduced 
into the therapy program. For the next few 
months, I alternated between the lung and the 
rocking bed. Eventually I adjusted to sleeping on 
the rocking bed. In August 1953, my doctor said if 
I could sleep two months without the rocking 
bed, I could go home. To achieve this, the dip of 
the bed was gradually reduced, and by September, 
the bed was turned off completely. The weekend 
after Thanksgiving 1953, I was able to go home, 
free of any respiratory assistance. 

I was admitted to Warm Springs for intensive 
rehabilitation in the spring of 1955. During this 
time, physical therapy helped me strengthen the 
partial use of my right arm and hand, and I 
learned glossopharyngeal breathing (frogbreath- 
ing). My vital capacity at that time was between 
600-700 ml, and I began using a cuirass and 

NONINVASIVE VS. ~ N V A S ~ V E  Continued from page 4 

"There are negative aspects of course. I must 
clean the trach site daily. I need to be suctioned 
occasionally. I no  longer can wear a tie, but I 
remain very active and have never felt shackled 
by my tracheostomy. 

"The decision about tracheostomy is not an 
easy one. A trach is not for everyone. But for me 
and for a quite a number of others, it was the 
right decision. If you are experiencing sharply 
reduced pulmonary capacity, and are facing &e 
possibility of a tracheostcmy or other ventilator 
option, you should talf to your pulmonary spe- 
cialist, but also to someone who has gone through 
this decision-making process. Other ventilator 
users will never be able to make the decision for 
you, but they can give you important insights - 
insights that only a ventilator user can offer." 

'...I. 
ADDRESS: Richard Daggett, 12720 LaReina Ave., 
Downey CA 90242. 

Monaghan ventilator for one hour each day. I left 
Warm Springs at the end of 1955. 

During the next two years, I experienced 
episodes of CO2 build-up. I was hospitalized and 
used an iron lung. After the second experience, 
my physician recommended using a cuirass for 
sleeping and resting. No serious illness occurred 
until 1960, when kidney stones became trouble- 

some and had to be surgically removed. An iron 
lung was used for post-operative recovery, and 
after three weeks, my incision had healed enough 
to return to the cuirass. I also started using a 
blower to help keep the diaphragm stretched 
and functional. 

In 1984, I began to experience extreme fatigue. 
My general practitioner suggested a consultation 
with Dr. Neil Feldman, a local pulmonary special- 
ist. At this time, I switched to a larger cuirass, and 
at night the negative pressure was increased and 
the rate was decreased. This seemed to solve the 
problem until September 1987, when I was hospi- 
talized with pericarditis. Because of the intense 
pain, I could not tolerate the cuirass, and CPAP 
via a nasal mask with a PLV-100 ventilator was 
introduced. Being a little claustrophobic, this 
was a difficult adjustment. However, sleeping 
was more restful, and after recovering from the 
pericarditis, CPAP became my permanent sleep- 
ing device. 

In February 1990, bladder cancer required hos- 
pitalization for laser surgery. After much discus- 
sion about anesthesia, the physicians decided to 
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use an epidural. CPAP plus oxygen was used dur- 
ing the one and one-half hour surgical procedure. 
My attendant was allowed into surgery to set up 
and operate the CPAP. For the next three years, 
several additional laser procedures were required 
to control excessive bleeding and more tumors, 
but in January 1994, my urologist decided the 
bladder would have to come out or the cancer 
would spread. Since this was a four to five hour 
procedure that included a hysterectomy and the 

Nancy Quinn painting 

creation of an ileal conduit, my medical team felt 
a tracheostomy was necessary. After 43 days in 
CICU, I returned home with a urostomy appli- 
ance, the trach still in place. 

I was extremely disappointed, discouraged, and 
depressed that the trach could not come out; I 
could not speak. While at home, I attempted 
using the Passy-Muir Speaking Valve, but was not 
successful, thus increasing my frustration and 
depression. The trach care and constant suction- 
ing, sometimes 12-15 times per day, overwhelmed 
me. Still Dr. Feldman maintained his position, 
saying I would live longer with the trach than 
without it. I thought about his words for several 
weeks and finally realized he was not saying I 
could not live without it, only that I could live 
longer with it. I felt the qudity of my life, no mat- 
ter how short, was much more important than a 
long life of being miserable. I began to research 
the pros, cons, and alternatives to tracheostomies. 

I do not remember why I started taking the 
inner cannula out during my bath and exercise 
periods, however, it seemed much easier to 
breathe, which surprised me. The secretions 
seemed to be my major problem. Since the trach 

was causing the secretions, according to popular 
medical literature, it seemed logical to me that if 
it were removed, the secretions would no longer 
be a problem. p q ,  

I wrote to Dr. Feldman, pleading that we 
discuss the possibility of removing the trach. 
To his credit, he agreed, and on June 13, 1994, 
I was again hospitalized in the CICU for the de- 
cannulization process. But my blood gases were 
too low. These finally stabilized, and on  June 22, 
after applying a nasal cannula for oxygen and 
suctioning once more, Dr. Feldman painlessly 
extracted the trach. A gauze was placed over the 
stoma and my old cuirass put back on. My voice 
started to get stronger almost immediately. CPAP 
was again started during the night. Blood gases 
remained steady. During the next few days, I used 
either the cuirass or the blower, and sometimes 
nothing. I found I could eat and drink quite 
comfortably, and it was wonderful to be able to 
speak again. 

Fortunately, the cuirass did not seem to com- 
promise the efficiency of the urostomy appliance. 
In an effort to bring up secretions on my own, 
rather than be suctioned, I alternated between 
frogbreathing and the blower, with manual assis- 
tance. The stoma closed completely within a 
month, and so far there have been no further 
complications. t7 ) In retrospect, the tracheostomy, though neces- , , 
sary at the time, was a nightmare to me, even to 
the point where death seemed preferable. I realize 
many people manage well with their trachs, but 
it was not for me. I would advise anyone facing 
surgery to be prepared and to have a competent 
respiratory physician and a good respiratory team 
who know neuromuscular disease. Asking the 
right questions and understanding the answers 
encourages a good team effort and confidence in 
what is going to occur. 

ADDRESS: Nancy Quinn, 1951 42nd Way, N., 
St. Petersburg FL 3371 3. 

Deadline .. . 
for submission of articles, stories, 

information, etc. for the Spring 1995 
issue of I. V.U.N. News is 

February 28, 1995. 

Please mail or fax to: 
I. V. U. N. News 

51 00 Oakland Ave., #206 
St. Louis, MO 631 10 USA 

Fax: 3 1 4/51 34-5070 
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Longtime ventilator users 
and health professionals 
who are experts about 
and advocates for home 
mechanical ventilation 
are listed below. Send 
additions, deletions, and 
corrections to I. V. U.N., 
51 00 Oakland Ave., 
#206, St. Louis, MO 
631 10 USA, or call 
31 4/534-0475 or 
FAX 31 4/534-5070. 

*ventilator user 
**pediatric interest 

AUSTRALIA 
Colin Sullivan, BScMed, 

ME, BS, PhD, FRCAP 
Dept. Thoracic Med. & Sleep 

Dis. Unit 
Royal Prince Alfred Hospital 
Missenden Road 
Camperdown New South . 

Wales 2131 
Christine Tilley* 
Post-Polio Support 

(Queensland) 
C/O Paraplegic & Quadriplegic 

Assn. 
P.O. Box 5651 
West End Queensland 41.01 
Bryan Speed, MD 
Fairfield Hospital 
Yarra Bend Road 
Fairfield Victoria 3078 
Joan Gillespie* 
Australian Vent. Users 

Network 
28 Broomfield Avenue 
Fairfield Victoria 3078 

BELGIUM 
F. Smeets, MD 
Journal de L'Air 
Association des Insuffisants 

Resp. 
Centre Hospitalier de Ste-Ode 
6680 Ste-Ode Ju 
Antoine Cornil, MD 
Reanimation Medicale 
Hopital Universitaire St-Pierre 
Rue Haute, 322 
B-1000 Brussels 
August Michiels* 
Zandstraat lB 
3390 Tielt 

CANADA 
Gary McPherson* 
14888 - 41 Avenue 
Edmonton Alberta T6H 5N7 
4031988-6786 
Neil E. Brown, MD 
MacKenzie Health Science Ctr. 
Rrn. 2E4.31 
Edmonton Alberta T6G 2B7 

Katrina Tilley, OT 
Neil Squire Foundation 
1046 Deep Cove Road 
N Vancouver British Columbia 
V7G IS3 
6041929-2414 
Joy Lynn Kjellbotn* 
Pearson Centre 
700 W. 57th Ave 
Vancouver British Columbia 
V6P IS1 
6041324-2067 
Robert James Adderly, 
MD** 
British Columbia's Children 

Hosp. 
4480 Oak St. 
Vancouver British Columbia 
V6H 3V4 
6041875-2729 
6041875-2728 FAX 
Shayna Hornstein B.Sc. 
(P.T.) 
2997 West 3rd Ave. 
Vancouver British Columbia 
V6K 1M9 
604173 1-4076 
Respiratory Outreach 
Services 
George Pearson Centre Site 
700 W. 57th Ave. 
Vancouver British Columbia 
V6P IS1 
6041322-8328 
Joseph M. Kaufert, PhD 
Dept. Community Health 

Sciences 
University of Manitoba 
750 Bannatyne Avenue 
Winnipeg Manitoba R3E OW3 
2041789-3798 
Margaret Wagner* 
Citizens for Independence 

in Living and Breathing 
78 Golfwood Heights 
Etobicoke Ontario M# 3M2 
4 161244-2248 

Kingston Gen.Hosp., 
Burr Wing 

Dept. of Rehab. Medicine 
76 Stuart St. 
Kingston Ontario K7L 2V7 
6131546-6012 

Beverley Brown, RRT** 
Respircare 
1000 Thomas Spratt Place 
Ottawa Ontario K1G 5L5 
6131737-7711 
Claude Poisson* 
227 Queensdale Ave. 
Toronto Ontario M4C 2B3 
4161467-7803 
Audrey King* 
The Hugh MacMillan 

Rehab. Ctr. 
350 Rumsey Road 
Toronto Ontario M4G 1R8 
4161424-3855 ~ 4 7 3  
Roger S. Goldstein, MD 
West Park Hospital 
82 Buttonwood Ave. 
Toronto Ontario M6M 2J5 
4161243-3631 
Geoffrey Dougherty, MD** 
The Montreal Children's 

Hospital 
McGill University 
2300 Tupper St. 
Montreal Quebec H3H 1P3 
5141934-4420 
5141934-4424 FAX 

DENMARK 
Anne Isberg* 
Castbergsvej 20 B 
DK-2500 Copenhagen 
Valby 

ENGLAND 
A Simonds, MD 
Royal Brompton Hospital 
Sydney Street 
London SW3 6NP 
British Polio Fellowship* 
Bell Close, West End Road 
Ruislip Middlesex HA4 6LP 
J.M. Shneerson MA, 
DM, FRCP 
Papworth Hospital 
Respiratory Support Sr 

S l e e ~  Ctr. 
papwo;th Everard 
Cambridge CB3 8RE 
Adrian Williams, MD 
Lane-Fox Respiratory Unit 
St. Thomas' Hospital 
London SE1 7EH 

FRANCE 
A. Dessertine* 
Association dlEntraide des 

Polios et Handicape 
(ADEP) 
194, rue dlAlesia 
75014 Paris 
Dominique Robert, MD 
Hopital de la Croix-Rousse 
93, Grand Rue de la 

Croix Rousse 
69317 Lyon Cedex 1 
Jean Claude Raphael, 
MD** 
Annie Barois, MD** 
Service de Reanimation 

Medicale 
Hopital Raymond Poincare 
104 Bd Raymond Poincare 
92380 Garches 
Catherine 
Hermabessiere, MD** 
Centre Therapeutique 

Pediatrique 
18, rue Roger Salengro 
95580 Margency 
Jacques Palrlus 
Association Francaise 

Contre les Myopathies 
1 Rue de L'Internationale 
BP 59 - 91002 E V I ~  
Patrick Leger, MD 
Sue Sortor Leger, RRT 
5 Rue de la Chevre 
69370 St. Didier au Mt D'or 

GERMANY 
Bruni Bung* 
Rumannstr 23 
80804 Munich 

IRELAND 
Thomas J. Stephens* 
Polio Fellowship of Ireland 
Stillorgan Grove 
Stillorgan Co. Dublin 

ITALY 
Renato Corsico, MD 
Centro Medico di 

Riabilitazione 
Clinica del Lavoro Found. 
Montescano (Pavia) 27040 
Andrea Vianello, MD 

FINLAND University - City ~ o s ~ i t a l  
Respiratory 

Ritva Pirttimaa-Kaitanen Pathophysiology 
LIHASTAUTILIITTO Via Gattamelata, 64 
Lantinen Pitkakatu 35 Padua 35100 
FIN -10100 
TURKU 
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Claudio Donner, MD 
Centro Medico di 

Riabilitazione 
Clinica del Lavoro Found. 
Veruno (Novara) 28010 

JAPAN 
Kimiyo Satoh* 
#I01 Shientuimu Hondori, 
Kita 7-20 
16 Hondori, Shiroishi-ward 
Sapporo City Hokkaido 003 

SPAIN 
Daniel Vilaseca Dreischer* 
C/ Elisa, 17 - S-At. 2 a 
08023 Barcelona 

SWEDEN 
Adolf Ratzka, PhD* 
Petersens vag 2 
127 41 Stockholm - 
Skarholmen 
Lennart J. Remmer 
Remafa Tech 
Pliggvagen 34 
S-126 39 Hagersten 

TAIWAN 
Meng-Chih Lin, MD 
Division of Pulmonary Med. 
Chang Gung Memorial 

Hospital 
199, Tung Hwa North Road 
Taipei 333 

UNITED STATES 

Alabama 
Tina Givens, RRT** 
Home Ventilation Program 
Children's Hosp. of Alabama 
1600 7th Ave., South 
Birmingham AL 35233 
2051939-9675 
Frank Sutton, MD 
3918 Montclair Rd., Suite 200 
Birmingham AL 35213 
2051802-2000 
Gloria Einkel* 
3026 Merrimac Ct. 
Montgomery AL 361 11 
2051281-2550 
Lilly Henderson* 
Post-Polio & Ventilation 

Education & Support 
3327 Meadow Ln. 
Montgomery AL 361 16-3027 
8001228-3221 
AL 2051613-2265 

Arkansas 
Garry Lem, RN, CRRN 
Ft. Smith Rehab. Hospital 
Brain Injury/Vent. Prog. 
1401 South "J" 
Ft. Smith AR 72901 
501/785-3300 
8001648-5492 

Arizona 
Sue Kirchhof, RRT** 
Western Med. Resp. Svcs. Inc 
760 E. McDowell 
Phoenix AZ 85006 
602125 7-9347 
Tedde Scharf* 
Matthews Center, Room 143 
Arizona State University 
Disabled Student Res. 
Tempe AZ 85287-3202 
6021965-1234 

California 
Alan Lifshay, MD 
Alta Bates Medical Ctr. 
2450 Ashby Ave. 
Berkeley CA 94705 
5 101204-1894 
Edward V. Roberts* 
3135 Eton 
Berkeley CA 94705 
510/655-5946 
Irene Gilgoff, MD** 
Rancho Los Amigos Med. Ctl 
7601 E. Imperial Hwy. 
Downey CA 90242 
3101940-7847 
Richard Daggett* 
Polio Survivors Association 
12720 La Reina Ave. 
Downey CA 90242 
3101862-4508 
Randy Haims* 
10367 Russell Rd. 
La Mesa CA 91941 
6191593-8158 
Philip Gold, MD 
Tony Hilton, RN, MPH, 
CRRN 
Loma Linda Univ. Med. Ctr. 
P.0. Box 2000 
Loma Linda CA 92354 
9091824-0800 
Ronald Perkin, MD, 
FCCM** 
Loma Linda Univ. Med. Ctr. 
11262 Campus St., West Hal 
Loma Linda CA 92350 
9091824-4250 
Michele Geiger-Bronsky, - 

&M,","Medical Center 
P.O.Box 1428 

., . .., 

Long Beach CA 90801-1428 
3101933-2353 

Thomas Keens, MD** 
Mary Jansen, LVN** 
Children's Hospital 

Los Angeles 
4650 Sunset Blvd., Box #83 
Los Angeles CA 90027 
2131669-2101 
Bud Blitzer* 
400 S. Saltair 
Los Angeles CA 90049 
3101476-9343 
3101472-5820 FAX 
Edward A. Oppenheimer, 
MD 
So. California Permanente 

Med. Grp. 
4950 Sunset Blvd. 
Los Angeles CA 90027-5822 
2131667-6796 
2131667-5725 FAX 
Mary Mason, MS, 
CCC-SLP 
Voicing! 
3837 Birch, Suite 194 
Newport Beach CA 92715 
7141833-2710 
Charles McIntyre, CRTT** 
Pediatric Professionals 
8001 Laurel Canyon Rd, #A 
North Hollywood CA 91605 
8181504-3520 
Steven Linder, MD, FCCP 
VA Med. Ctr. 
128 SCI 
3801 Miranda Ave. 
Palo Alto CA 94304 
4151493-5000 x4303 
Bradley Chipps, MD** 
5609 J St., Suite C 
Sacramento CA 95819 
9161453-8696 
Rose Anne Baxter, RRT** 
Children's Hospital 
3020 Children's Way 
San Diego CA 92123 
6191576-5982 
Norris ALS Research Ctr. 
California Pacific Med. Ctr. 
3698 California St., Rm. 548 
San Francisco CA 941 18 
415/750-2398 
Dea Halverson, MD** 
Santa Clara Valley ~ e d . ' ~ t r .  
751 S. Bascom Ave 
San Jose CA 95128 
4081885-5440 
Ronda Martinez, RN** 
Kangaroo Kids 
1800 N. Bush St. 
Santa Ana CA 92706 
7141543-7070 
Family Support 
Network** 
3010 West Harvard St., #D 
Santa Ana CA 92704 
7141979-7059 
Bill Kibbie* 
13942 Deodar St. 
Santa Ana CA 92701 
7141541-6062 

Jock Dellosbel, RCP, RRT 
Air Care Respiratory Services 
8152 S. Painter Av., Suite 103 
Whittier CA 90602 
3101907-5522 
3101907-5525 FAX 
The ALS Association 
(ALSA) 
Lynn M. Klein, 

VP Patient Svcs. 
21021 Ventura Blvd., #321 
Woodland Hills CA 91364 
8001782-4747 

Colorado 
Barry Make, MD 
National Jewish Ctr. for 

Immunology & Resp. Med. 
1400 Jackson Street 
Denver CO 80206 
3031398-1783 
Mary A n n  Hamilton* 
1185 S. Williams Street 
Denver CO 80210 
3031722-6945 
Monte Leidholm, RRT** 
The Children's Hospital 
1056 E. 19th Ave 
Denver CO 80218 
303183 7-2502 
W.W. Sunny Weingarten* 
7854 Logan St. 
Denver CO 80229 
3031288-7575 

Connecticut 
Willa Schuster* 
3 Park Place 
Mystic CT 06355 
2031536-7504 
Rose Malfa, MD 
Gaylord Hospital 
Box 400 
Wallingford CT 06492 
2031284-2845 

Delaware 
Kristen Pulinka, RRT 
Alfred I. duPont Institute 
P.O. Box 269 
Wilmington DE 19899 
302165 1-5100 

District of Columbia 
Richard Waldhorn, MD 
Georgetown Univ. Med. Ctr. 
3800 Reservoir Rd., N.W. 
Washington DC 20007-2197 
2021687-8830 

Florida 
Moises Simpser, MD** 
Ventilation Assisted 

Children's Ctr. 
3200 SW 60 Ct., Suite 203 
Miami FL 33155 
3051662-8380 

I.V.U.N. News Fall 1994lVolume 8, Number 



Nancy Quinn* 
1951 42nd Way North 
St. Petersburg FL 33713 
8131323-2843 
Neil Feldman, MD 
St. Petersburg Sleep 

Disorders Ctr. 
2525 Pasadena Ave., #S 
St. Petersburg FL 33707 
8131381-WAKE 

Illinois 
Debra Weese-Mayer, MD** 
Disorders of Resp. Control Ctr. 
Rush-Presbyterian1 

St.Lukels Med.Ctr. 
1653 W. Congress Parkway 
Chicago IL 60612 
3 121942-2723 
Roberta Simon, RN* 
7835 Pine Pkwy 
Darien IL 60561 
7081969-0287 
Families of S.M.A.** 
(Spinal Muscular Atrophy) 
P.O. Box 1465 
Highland Park IL 60035 
8001886-1SMA 
7081432-3551 FAX 
John Brofman, MD 
Suburban Hospital 
C/O Ventilator Support Center 
55th St. & County Line Rd. 
Hinsdale IL 60521 
7081655-2247 
Allen I. Goldberg, MD, 
MM** 
Loyola University Medical Ctr. 
Director, Sect. of Home Health 
2160 S. First Ave. 
Maywood IL 60153 
7081327-9114 
7081327-9064 FAX 
James A. Gassen* 
907 N. Hayes Ave. 
Oak Park IL 60302 
7081386-3878 
Jack Genskow PhD, CRC* 
1916 Claremont 
Springfield IL 62703 
21 71529-0724 

Indiana 
Patti Rotunda, RN 
Elkhart General Hospital 
Home Health Services 
2020 Industrial Parkway 
Elkhart IN 465 16 
2191294-7404 
2191293-8930 FAX 
David Carter, RRT** 
CHAMP Camp 
P.O. Box 40407 * - 
Indianapolis IN 46240 
31 71875-9496 

Veda Ackerman, MD** 
Deborah C. Givan, MD** 
Riley Hospital for Children 
Indiana University Med. Ctr. 
702 Barnhill Dr., Rm. 2750 
Indianapolis IN 46202-5225 
3171274-7208 
Nancy Stone** 
4616 Melbourne Rd. 
Indianapolis IN 46208 
3 171299-0801 

W. H. Verduyn, MD 
Covenant Medical Ctr. 
Rehabilitation Dept. 
2055 Kimball Ave, Suite 120 
Waterloo IA 50702 
3191234-0109 

Kansas 
Gerald R. Kerby, MD 
University of Kansas Med. Ctr. 
39th & Rainbow 
Kansas City KS 66160-7381 
9131588-5044 

Louisiana 
Families of SMA of 
Louisiana** 
111 Veterans Blvd., Suite 1115 
Metairie LA 70005 
5041834-5852 
Robert Beckerman. MD** 
Tulane Medical Center 
1430 Tulane Ave. 
New Orleans LA 701 12 
5041588-5601 
A. Joanne Gates, MD** 
Children's Hospital 
200 Henry Clay Ave. 
New Orleans LA 70118 
5041891-9868 
Judy Abney 
SKIP of Louisiana** 
118 Ned Ave. 
Slidell LA 70460 
5041649-0882 

Massachusetts 
Nancy & Tom Schock* 
8 Marrett Rd 
Lexington MA 021 73 
6171862-5861 
Albert Loerinc, MD 
Mediplex Rehab - Bristol 
4499 Acushnet Ave. 
New Bedford MA 02745 
5081995-6900 

Michigan 
Mary Dekeon, RRT** 
C.S. Mott Children's Hospital 
200 E. Hospital Dr. 
F3064, Box 0208 
Ann Arbor MI 48109 
3131936-7339 
Virginia Nelson, MD** 
Univ. of Michigan Med. Ctr. 
ID204 University Hospital 
Ann Arbor MI 48109 

Rosanne Brugnoni, 
MS, RRT 
Binson's Hosp. Supplies, Inc. 
26834 Lawrence 
Center Line MI 48015 
3131755-2300 
Bruce M. Gans, MD 
Rehab. Institute of Michigan 
261 Mack Blvd. 
Detroit MI 48201 
3131745-9731 
Kathleen Navarre, PhD* 
1006 Borton Ave. 
Essexville MI 48732 
5171686-9481 (W) 
5171893-1046 (H) 
James Shurlow, MS 
Homedco 
1755 Maplelawn Dr. 
Troy MI 48084 
3131637-9663 

Minnesota 
Leah J. Welch* 
Independence Crossroads, Inc. 
8932 0ld.Cedar Ave. S. 
Bloomington MN 55425 
6121854-8004 
David Ingbar, MD** 
UMHC, Box 276 
420 Delaware St., SE 
Minneapolis MN 55455 
6121624-0999 
Frank J. Indihar, MD 
Bethesda Lutheran 

Medical Center 
C/O 710 Gallery Bldg. 
17 W. Exchange St. 
St. Paul MN 55102 
6121229-4300 
Barbara Donaghy, NNP, 
CRTr** 
Children's Hospital, St. Paul 
345 N. Smith Ave. 
St. Paul MN 55102 
6121220-6002 

Paul Kahn* @ Mississippi 
160 Stanton Ave. 
Newton MA 02166 

John Michael King* 

612/964-0208 1504 Edgewood Clinton MS 39056 
Agatha Colbert, MD** 6011924-1073 
Wellrnark Healthcare Inc. 
60 William St. 
Wellesley MA 02161 
6171237-9237 

Missouri 
Ann Romaker, MD 
Pulmonology & Sleep 
Romaker & Associates 
4320 Wornall, Suite 514 
Kansas City MO 64111 
8161756-2466 
8161756-5015 FAX 
Oscar A Schwartz, 
MD, FCCP 
103 1 Bellevue Ave., 

Suite 310 
St. Louis MO 63117 
3141645-8177 
645-8454 FAX 
Daniel M. 
Goodenberger, MD 
Washington Univ. 

Med. Ctr. 
Box 8121, 660 S. Euclid 
St. Louis MO 63110 
3141362-8065 
3141362-8015 FAX 
Lori Hinderer* 
241 7 Wallis Ave. 
St. Louis MO 63114 
3 141429-3386 
George B. Mallory, MD** 
St. Louis Children's 

Hospital 
1 Children's Place 
St. Louis MO 631 10 
3 141454-2694 
3141454-2515 FAX 

Nebraska 
Walter O'Donohue, MD 
Creighton University 

School of Med. 
601 N. 30th 
Omaha NE 68131 
4021280-4401 

Nevada 
Darlene Steljes, RRT, 
R.PSG.T 
The Sleep Clinic of Nevada 
1012 East Sahara 
Las Vegas NV 89104 
7021893-0020 
7021893-0025 FAX 

New Jersey 
John Bach, MD 
University Hospital, B-239 
Dept. of Phys. Med. 

6; Rehab. 
150 Bergen St. 
Newark NJ 07103 
2011982-4393 
David Gourley, RRT 
HoMed 
P.O. Box 187 
Whippany NJ 07981 
2011887-5 120 
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New York Tem~le Universitv 
William H. Dobelle, 
The Dobelle Institute 
100 Lattingtown Rd. 
Glen Cove NY 11542 
5161676-9292 
5161676-9373 FAX 
SKIP** 
Sick Kids (Need) 
Involved People 
545 Madison Ave., 

13th Floor 
New York NY 10022 
2121421-9160 
Norma M. T. Braun, 
FACP, FCCP 
St. Luke's-Roosevelt 

Hospital Center 
1090 Amsterdam Ave., 

Ste. F, 5th Flr 

> PhD 

MD, 

New York NY 10025 
2121523-3655 
Augusta Alba, MD 
Goldwater Memorial Hosp. 
Franklin D. Roosevelt Island 
New York NY 10044 
2121318-4500 
Marilyn Saviola* 
Ctr, for Independence of 

the Disabled in New 
York (CIDNY) 

841 Broadway 
New York NY 10003 
2121674-2300 
Mary Vanderlaan** 
CCHS - Family Support 

Network 
71 Maple St. 
Oneonta NY 13820 
6071432-8872 
Ira E. Holland* 
540 Main Street (B432) 
Roosevelt Island 1\TY 10044 
2121826-6270 

Ohio 
Edward Sivak, MD 
Respiratory Associates 
6801 Mayfield Rd. 
Cleveland OH 44124 
2161442-2554 
Mickie McGraw, ATR* 
3436 Ormond Rd. 
Cleveland Heights OH 44118 
2161932-1321 (H) 
2161459-5756 (W) 
Susan Armbrecht* 
15985 Nelacrest Dr., #I02 
E. Cleveland OH 441 12 
2161541-4463 

Pennsylviania 
Pam Smith, RRT** 
PA Vent Camp 
P.O. Box 60443 - -  

Harrisburg PA 17106-0443 
7171671-0226 

--- 

~osGital 
3401 N. Broad St. 
Philadelphia PA 19140 
John Travaline, MD 
2151707-6978 
Gerard Criner, MD 
2151221-8254 
Paul Karlin, DO 
Presbyterian Med. Ctr. 

Philadelphia 
39th & Market Sts. 
Philadelphia PA 19104 
2151662-8060 
John J. Downes, MD** 
Children's Hospital 

of Philadelphia 
34th ST Civic Center 
Philadelphia PA 19 104-4399 
2151590-1862 
John R. Cohn, MD 
Thomas Jefferson Univ. Hosp. 
Suite G4120 
11 1 South Eleventh Street 
Philadelphia PA 19107 
2151955-7410 
Charles W. Boig, Jr., 
BS, RRT** 
Children's Hosp. of Pittsburgh 
One Children's Place 
3705 Fifth Ave 
Pittsburgh PA 15213 
4121692-5635 
Mary Ann Sevick, ScD, RN 
Carnegie Mellon University 
Heinz School of Public Policy 
208 Porter Hall 
Pittsburgh PA 15213 
4121268-2191 
Mark Sanders, MD 
Univ. of Pittsburgh Med. Ctr. 
440 Scaife Hall 
Pittsburgh PA 15261 
4121648-9350 

Rhode Island 
Nicholas S. Hill, MD** 
Rhode Island Hospital 
593 Eddy Street 
Providence RI 02903 
4011277-5306 

Texas 
Joyce Ann Tepley* 
10271 Better Dr. 
Dallas TX 75229 
2141350-5033 
Sam Giordano, MBA, RRT 
American Assn. for 

Respiratory Care & 
11030 Ables Lane 

las TX 75229 

Shelley Morris- 
Tomazevic, RRT 
Dallas Rehab Institute 
Dir. Cardiopulmonary Svcs 
9713 Harry Hines 
Dallas TX 75220 
2141358-8340 
Joseph Viroslav, MD, 
FACP 
St. Paul Medical Center 
5909 Harry Hines Blvd. 
Dallas TX 75235 
2141879-3788 
2141879-3069 FAX 
Susan Ray* 
3110 Cavu 
Georgetown TX 78628 
5 121863-4202 
TIRR 
1333 Moursund Ave. 
Houston TX 77030 
R. Edward Carter, MD 
7131797-5910 
7131799-7017 FAX 
Carlos Vallbona, MD 
7131798-4906 

Virginia 
Gerald L. Strope, MDX* 
Tim Sharkey, RRT 
Children's Hosp. of 

King's Daughters 
601 Children's Lane 
Norfolk VA 23507 
8041668-7326 ' 

804/627-6756 

Washington - 

Jerry Daniel* 
VENTEK 
4604 ~ l o m o n d o n  
Vancouver WA 98661 
2061693-9013 

West Virginia 
David Cummons** 
West Virginia Support Group 

for Ventilator Dependent 
Individuals and Families 

709 Clinton Ave. 
Charleston WV 25302 
3041345-6228 

Kenneth Parsons, MD 
7131797-5252 Wisconsin 

Kathy Easland, RRT Margaret *' PhD* Univ. of Wisconsin Hospitals 
Baylor College of Medicine 600 Highland Ave 6910 Fannin, 

Suite 310-South Madison WI 53792 

Houston TX 77030 6081263-7040 

7131797-6282 Mark Splaingard, MD** 
7131797-6445 FAX Children's Hospital 
Nita Weil* PO Box 1997 

Milwaukee WI 53201 4141 Braeswood, Apt. #21 4141266-2902 
Houston TX 77025 
713/797-5230 
Gunyon Harrison, MD** 
Baylor College of Medicine 
Dept. of Pediatrics 
One Baylor Plaza 
Houston TX 77030 
7131665-3312 

MOVING??? 

( Please send both your old and new addresses to: 1 
I.V.U.N. 

51 00 Oakland Ave., #206 
St.  Louis, MO 631 10-1 406 USA 
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Transcripts from a panel during 
C.1. N.l.3 Sixth international Post-Polio & Independent Living Conference 

June 76- 7 9, 7 994, St. Louis, Missouri 

+:+ IMPROVING COUCH AND DECREASING INFECTION 
SUSAN SORTOR LECER, RRT, LYON, FRANCE 

Coughing is a protective mechanism to help clean 
the lungs. An effective cough is strong enough to 
carry secretions or foreign objects or particles from 
the lungs to the upper airway. Lung irritations 
include smoking, aspiration, allergies, air pollution, 
and viral or bacterial infections. The latter will cause 
an increase in the amount of secretions as the secre- 
tions try to cleanse the lungs. If there is an increase 
in secretion productions and one can't cough effec- 
tively, mucus stagnation occurs. If mucus sits in the 
lungs, it can cause plugging of the airways (atelecta- 
sis). Mucus that stagnates can also become infected 
and that starts a vicious cycle. Because of the infec- 
tion, one can't mobilize the secretions, and the 
infection itself produces more secretions, leading to 
pneumonia. 

To cough well, one must have the ability for max- 
imum inspiration, the ability to close the upper air- 
way, and the ability for maximum expiration. Eighty 
to 100 percent of lung volume is necessary for the 
i'nspiratory component of coughing. The best tool 
for measuring lung volume and actual inspiratory 
capacity is pulmonary function testing (PFT). 

There is also artificial inspiratory capacity. If one 
has weak inspiratory muscles and cannot take a deep 
breath, an individual may have the capacity for a 
deeper breath and not realize it. With PFT, the 
capacity to expand the lungs within the chest wall 
can be measured, as well as how much of the deep 
breath can be given by artificial means, such as a 
forced breath with pressure or IPPB. Although a per- 
son cannot take a deep breath on his or her own, it 
is possible to provide a deep breath and improve 
cough effectiveness. However, if the actual inspirato- 
ry and artificial inspiratory capacities are almost the 
same, there is no way we can improve the inspirato- 
ry component for coughing. 

The expiratory component of coughing can also 
by measured by PFT, such as forced vital capaci 
expiratory reserve volume, peak expiratory flo&ate, 
and maximal expiratory pressure. If we can measure 
expiratory muscle stren$f%, we have an indication of 
peak flow transients. 

The inspiratory component of coughing can be 
improved by techniques such as IPPB, glossopharyn- 
geal breathing, and breath stacking. Expiration can 
be improved by enhancing the existing expiratory 
muscles. Another way is to trigger spasms, especially 
in people with spinal cord injuries. I knew one 
person who was quadriplegic who could bring his 
arm forward, take a deep breath, and then hit his 

stomach to trigger a spasm to produce a cough. A 
corset can help if there is abdominal muscle paraly- 
sis because it replaces some of the abdominal tone. 
Manual-assisted expiration is an abdominal thrust 
and a thoracic squeeze. Functional electrical stimula- 
tion (FES) is becoming more popular, using elec- 
trodes to stimulate muscles to make them contract 
at the time of expiration. The old Cof-Flator (OEM 
Co.) is now making a comeback as the In-Exsufflator 
OH Emerson Co.). 

CONCEN~TAL CENTRAL HYPOVENTILAT~ON SYNDROME 
(CCHS) - DEBORAH C. CIVAN, MD, RILEY CHILDREN'S 
HOSPITAL, INDIANAPOLIS, I N D I A N A  

Riley Children's Hospital is the only children's hos- 
pital in Indiana, and its ventilator program is about 
15 years old and currently includes 67 patients. Of 
those, 50 patients use tracheostomy positive pres- 
sure with an LP6 ventilator. Most of those children 
have a diagnosis of bronchopulmonary dysplasia. 
A few children use a Porta-Lung, and 15 children 
use nasal ventilation. Their diagnoses include spinal 
muscular atrophy, Duchenne muscular dystrophy, 
obstructive sleep apnea, meningomyelocele, 
myotonic dystrophy, and CCHS. 

The family of the boy with CCHS approached us 
about the possibility of changing from tracheostomy 
to nasal ventilation about a year and a half ago, 
soon after we had switched a 7-year-old with spinal 
muscular atrophy to nasal ventilation, This was very 
successful, and we felt that we could probably switch 
the child with CCHS as well. 

Our first attempt was unsuccessful, and further 
evaluation suggested that the child had been 
hypoventilating on his current ventilator settings. 
We made adjustments and sent the boy home to be 
reevaluated at a later date. He had been followed at 
home with an oximeter and tidal CO2 machine in 
which intermittent gas levels were measured. In 
retrospect we do not think this system provided an 
adequate evaluation. 

We performed another study, and this time we 
implemented nasal BiPAPB. We had difficulty adjust- 
ing the settings, but we achieved what we thought 
to be adequate settings at the time of discharge. 
We kept the child overnight in the hospital. 

Subsequently he seemed to do well, but he devel- 
oped an upper respiratory tract infection about two 
weeks later and had great difficulty. We felt again 
that we were unsuccessful. However, the cause for 
our failures turned out to be quite simple, and in a 
child without unusual disease, would have been dis- 
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covered right away. He needed a tonsillectomy and 
adenoidectomy. We tried nasal BiPAPB again, and 
this time it was successful. 

We believe it is essential for the family to be fully 
informed of all the known risks and benefits of nasal 
ventilation, including the risk of disconnection and 
death, because it is easier for a child to play with a 
mask. The child must understand the use of the 
mask and why it cannot be removed. The family 
also has to be cooperative, committed, and compli- 
ant. One of the most difficult things for children is 
finding an appropriately fitting mask and headgear, 
and having a layered alarm system - more than one 
- to make sure that if there is an accidental discon- 
nect, someone will respond. 

W/ h& \fy%~&< I.J&& 
MUSCULAR DYSTROPHY - DANIEL M .  COODENBERCER, MD, 
WASHINGTON UNIVERSITY, ST. LOUIS, MISSOURI 

The history of ventilatory support for neuromuscu- 
lar disease was, until the mid-'80s, heavily influ- 
enced by external negative pressure ventilation, 
which is cumbersome and can lead to accentuation 
of obstructive sleep apnea. It is still obviously useful 
in some patients, but I have not used it in six years. 
I treat patients based on their symptom complexes 
and some screening. I question them about symp- 
toms of night-time hypoventilation, including 
morning headaches, day-time sleepiness, swelling 
in the legs, etc. If the patient's vital capacity is less 
than 15% of predicted and they are asymptomatic, 
I have found it worthwhile to screen for evidence of 
nocturnal hypoventilation, usually with oximetry 
in the home. 

One patient I had was a young man with 
Werdnig-Hoffmann's disease who had complaints 
of morning headaches, fatigue, malaise, and a vital 
capacity of about 200 ccs, with CO2 elevation on 
room air at rest. An overnight sleep study showed 
severe repetitive desaturation associated with non- 
obstructive hypopneas. He was admitted to the res- 
piratory ward (I do not use the ICU) to initiate noc- 
turnal ventilation with nasal CPAP and an LP6 ven- 
tilator. He had difficulty with oral air leaks, nasal 
bridge irritation, and, because, he had supported his 
head lying down, he had an ear irritation that re- 
quired some adjustments and foam rubber. How- 
ever, after nearly four and a half years of successful 
nocturnal nasal ventilation, he developed a pneu- 
mothorax - a collapse of one of his lungs. He is one 
of two patients that I have seen with delayed onset * 
barotrauma-related pneumothorax after years of 
ventilation, something whi&%is not yet discussed 
in the literature. 

My preference is to use a home ventilator as 
opposed to BiPAPa for several reasons, not the least 
of which is that it irritates me that the home care 
companies amortize the cost of BiPAPB in about six 
months, and I feel certain that is one of the reasons 
why they push it. In addition, there are no alarms 
on BiPAPB, and nasal resistance can vary dramatical- 

ly from day to day and hour to hour. I prefer to 
know that my patients are getting the tidal volume 
that I want them to have all the time. 

Other complications in addition to pneumotho- 
rax and nasal irritation include dryness and conges- 
tion which usually respond to nasal irrigation with 

9 
decongestants and application of humidification. 
Mask leak causing eye irritation in its most dramatic 
form can cause actual ulceration of the cornea. 
Gastric distention occurs in nearly everyone at the 
on-set, but in most people it goes away in about 
10 days. 

Noninvasive ventilation is important, but it is 
not the whole answer, and I think tracheostomy 
ventilation has an undeservedly bad rap. One of my 
patients, a young woman with muscular dystrophy, 
presented with symptoms suggesting nocturnal 
hypoventilation. She underwent initiation of nasal 
ventilation and had trouble with an oral air leak 
during deep sleep. She also had mild nares discom- 
fort. For reasons that I am unable to explain she had 
substantial troubles with post-ventilation discharge 
from her nose. 

Subsequently an episode of pneumonia resulted 
in emergency intubation and mechanical ventila- 
tion. Thereafter, despite repeated attempts, it was 
not possible to liberate her from the ventilator, and 
she underwent tracheostomy. This was complicated 
by difficulty in obtaining an adequately sized trach 
tube in her very narrow trachea that would allow 
speech. Today, she is very active, maintaining a tele- f] marketing business and advising people with disabil- 

" 
ities on a variety of subjects including air travel. 
She herself has flown successfully all over the U.S. 
and to Europe. 

The Passy-Muir Tracheostomy Speaking Valve can 
improve the quality of speech for those who are able 
to be ventilated with either cuff down or cuffless 
tracheostomy ventilation. However, the same result 
can be achieved by putting a cork in the exhalation 
circuit of the ventilator; it is completely feasible, dis- 
posable, and costs about a nickel. In our experience 
with Passy-Muir valves, we found that multiple 
interventions were necessary by both physician and 
nursing staff, and included changing the tidal vol- 
ume to adjust for leak, changing the respiratory rate, 
diminishing the ventilator sensitivity, and changing 
the trach size which was often the most time-con- 
suming intervention. We concluded that Passy-Muir 
valves, though quite labor intensive, are safe and 
highly successful if the patient is intelligent and 
highly motivated, and patients with neuromuscular 
disease are much more likely to succeed than are 
people with obstructive lung disease. 

2 I 
The causes of spinal cord injury (SCI) are well +i.# 

known: motor vehicle accidents, falls, recreational 
activities such as swimming, and, increasingly, 
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violence in the form of gunshot wounds to the neck. 
The determinants of survival in SCI are basically 
the level of injury, the age of the patient, and the 

m ,  vital capacity. 
The prevalence of SCI is up; about 240,000 

patients, with the incidence per year 8,000-11,000 
cases. The mean age at injury is 30 years of age. Fifty 
percent of the patients have cervical cord injury and 
that implies the majority of those patients have 
some respiratory difficulty. 

We have had a concerted approach at Dallas 
Rehabilitation Institute for the last 16 years or so to 
transfer patients to noninvasive ventilation. How- 
ever, there are patients who benefit significantly 
with a tracheostomy, particularly when they don't 
have adequate family support or attendant care. A 
high quad with impaired sensorium or upper airway 
dysfunction will require a tracheostomy. Of course, 
the disadvantages of tracheostomy are bleeding, 
infections, increased secretions, and difficulty in 
communication. 

If the injury is at level C1-C3, the only muscles 
that function are the accessory muscles; those are 
the neck muscles at most. Injury at the C3/C5 level 
means there may be some diaphragmatic function. 
At level C5/C6, the upper intercostal muscles work, 
and from level C7/C12, the abdominal and lower 
intercostal muscles function. 

Respiratory services with these patients is very 
important. We teach them how to do lung expan- 
sion and assisted coughing, we provide inspiratory 
muscle training so they can use the accessory mus- 
cles to maintain ventilation, and we teach glosso- 
pharyngeal or frogbreathing. 

We looked at 10 years of experience with 700 SCI 
patients. We admitted 43 patients who were ventila- 
tor-dependent. The mean age was 33 -112 years; the 
mortality during the hospital stay was zero. Fifty 
percent (21) of the patients were level C3 or above 
and they were totally ventilator-dependent. Ten 
patients were level C4; eight patients were level C5; 
four patients were level C6 - all ventilator-depen- 
dent on admission. Of the total group, 32 had a tra- 
cheostomy and 11 used non-invasive ventilation. 

Of the 32 with tracheostomies, nine patients were 
discharged with a tracheostomy; the tracheostomy 
was removed in the remaining patients. Of the 11 
patients using noninvasive methods, five patients 
were completely weaned from ventilation. Usa 
varied from 24-hour use in 23 patients to 12-1 p 
hours in 15 patients. During the night, a significant 
number of patients needed ventilation. We used a 
Lyon mask and PLV ventilator or a Lyon mask with 
BiPAPB or a strapless mask. 

Followup after 40 months showed seven patients 
died (only one respiratory-related), nine remained 
with a tracheostomy, 16 patients had no tracheosto- 
my. Hospital admissions decreased from 25% to 5%. 
Usage showed 24-hour ventilation in 17 patients, 

nocturnal ventilation in nine patients, and 10 
patients were weaned. 

We have more than 200 patients (not all SCI) 
using home mechanical ventilation, and only 12-13 
of those have tracheostomies. 

Traditionally, diaphragm pacing has been successful 
primarily in people with obstructive sleep apnea or 
with high spinal cord injuries, but there have been 
more inquiries about whether the newer types of 
diaphragm pacemakers would be of use in people 
with neuromuscular disease. The key is the amount 
of residual function left in the phrenic nerve and 
diaphragm. If the phrenic nerve is not working or 
the diaphragm cannot contract, then the point of 
pacing the nerve is useless. If, however, some resid- 
ual fibers in the nerve have been saved, and the 
diaphragm does contract to some extent, there is a 
possibility with some of the newer equipment that 
diaphragm pacers can be more finely adjusted. 
Children with CCHS pace very well. 

Our new diaphragm pacer is about the size and 
shape of a paperback book and weighs about a 
pound. The antennas and transmitter are the exter- 
nal components of the system. Surgery is required 
to implant a small electrode about the size of a fish 
hook onto the phrenic nerve and the receivers, 
about the size of three stacked quarters, into the 
adjacent tissues. 

One of the things that has made possible the 
application of diaphragm pacing to new and differ- 
ent disease entities has been the ability to bring 
patients into our research labs at Glen Cove, New 
York, and to study and adjust the pacer, once the 
pacer has been implanted. We currently use a 
Macintosh computer that performs about 700-800 
trials per day on one patient, usually in four to five 
hours. The computer can choose all of the different 
kinds of variations in the settings, for example the 
pulse switch of the pulse train, the pulse duration, 
the inspiratory time, etc., and can deliver breaths 
to the patient with all of these different variations. 

Diaphragm pacing is also easier to manage from 
a distance, with the ability to send signals from the 
transmitter over the phone to our research labs to 
be analyzed. A report can be sent back to the doctor 
about whether the patient is pacing an optimal set- 
ting. We receive transtelephonic monitoring (?TM) 
signals from all over the world, and our engineers 
analyze them as quickly as they can. 

The pacemaker costs in the vicinity of $40,000, 
but the tradeoff is that one no longer needs ventila- 
tory equipment and other disposables. The proce- 
dure is frequently done as an outpatient surgical 
procedure, and reimbursed by Medicare, and Blue 
Cross/Blue Shield and other private insurance plans. 
A five-year warranty is provided. 
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PEDIATRIC ISSUES - GEORGE B. MALLORY, MD, 
CHILDREN'S HOSPITAL, ST. LOUIS, MISSOURI 

A big issue with an infant or child with chronic res- 
piratory failure is where should they be taken care 
of, where do they live? Most of these children start 
off in the hospital, usually in the intensive care unit, 

I 

which is an awful place to live. It is noisy and it is 
bright for 24 hours. A number of institutions have 
hospital-based units for ventilator-dependent chil- 
dren. Longterm care facilities may be cheaper, but 
for children in particular, I think they are rarely a 
good option. Home is the obvious destination for 
children who are stable enough and whose families 
can handle it. 

There may be a child who is medically stable, but 
who has a family that is not competent or uninter- 
ested. Do we expect every child, every adult with 
neuromuscular disease to live with a ventilator for 
months, years, decades before they die? I know a 
39-year-old with Duchenne muscular dystrophy 
(DMD) who is obviously the product of incredibly 
competent, incredibly interested parents, and they 
have learned how to work the system. They all have 
a degree of motivation and self-esteem that most of 
us will never have. That does not hold true for 
everyone, and I am sure that his mother would not 
try to convince every family of a child with DMD 
that that has to be the outcome for them. Death is 
not always the enemy. Just because we can keep 
someone alive technologically does not mean that 
that will be a benefit for the patient and family. I 
agree that life with assisted ventilation can be good 
for many people, but not always. 

Consider these different paradigms. An infant 
with central alveolar hypoventilation syndrome 
with a diaphragm pacer or noninvasive ventilation, 
reasonably bright parents and a reasonably informed 
physician, has a chance for an excellent quality of 
life. I would lobby hard for the system to provide 
for this child. A young child with severe neuromus- 
cular disease and perhaps some moderate intellectu- 
al handicap also has a chance at a reasonably good 
quality of life, but it is going to cost his family 
(financially and emotionally) and society more. 
However, the child in  a chronic coma or persistent 
vegetative state will never be able to appreciate the 
benefit of being alive, and society has had a tough 
time in deciding to provide for this child. R 

One key factor is of course payment sources. It 
requires vigorous lobbyinggn many different levels. 
There is the Katie Beckett case, in which Julie 
Beckett, her mother, went all the way to President 
Reagan to persuade him to intervene on the side of 
home care. 

How do we define quality of life? Can we do it by 
IQ? I know some extremely bright people with very 
high IQs whose quality of life is not high, and I am 
proud to tell you that I have taken care of many 

children and babies with very low IQs who, I think, 
have had a wonderful quality of life. It's the rela- 
tionships that count. 

Should physicians and nurses in 1994 be more 
concerned about saving money and reducing f-l i 
national health care costs or should doing good for 
their patients be their primary ethical imperative? 
I believe that beneficence - doing good - should 
continue to be the dominant ethic for physicians in 
the care of their patients, whether healthy or chroni- 
cally ill, young or old. 

FRANCE AND LONGTERM VENTILAT~ON - PATRICK LEGER, 
MD, HOPITAL DE LA CROIX-ROUSSE, LYON, FRANCE 

In France, many people who use ventilators live at 
home. There are several reasons for this. First, the 
existence of specialized units for home ventilation 
developed during the polio epidemics were main- 
tained after the polio epidemics ended for other 
patients who needed respiratory assistance. Second, 
reimbursement by the health care system is 100 per- 
cent for individuals with a chronic disability. Third, 
there is a system of 32 regional not-for-profit home 
care organizations providing the equipment and 
maintenance and educating the individual, the fam- 
ily, and caregivers. At this time, there are approxi- 
mately 8,000 ventilator users. With this kind of 
organization, there is not a problem living at home, 
as long as the disability is medically stable and 
mainly respiratory. : -\, 

Thus, the nature of the disability of the individual ' B _ j  
using assisted ventilation is very important in regard 
to living at home. Kyphoscoliotic patients are very 
different from patients with an unstable disease like 
COPD. Individuals with ALS have a progressive dis- 
ease, and it is necessary to adapt the quality of the 
care because they change very frequently in their 
level of dependency. 

The mode of ventilation is another point. Non- 
invasive techniques are now more usable, and in our 
practice we always try to begin with noninvasive 
techniques before we propose a tracheostomy. It is 
more difficult for the person who needs a tracheos- 
tomy to return home because they are often med- 
ically unstable and the duration of ventilation 
is high. 

Duration of ventilation is important also. It is dif- 
ferent for the patient who needs ventilation only 
during the night and the patient who needs 24-hour 
ventilatory support. Motivation plays a lzey role, 
and I think points out a big difference between the 
French and the Americans. The French are really 
passive regarding their physicians. They do not have 
the reflex of the American consumer, and they usu- 
ally accept easily what the physicians say. This is 
very important when it comes to evaluating who is 
a good candidate for ventilation. With this kind of t I - Y 

passivity, everything seems possible. But finally, irrii 

after days or months at home, the situation is 
uncomfortable and unmanageable. 
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Family support and family resources are easier in 
France because the family is relatively stable here, in 
terms of location. It is usual to have one's parents or 
relatives in the same area. 

We have had much experience with ventilator 
users at home with good results. The number of hos- 
pitalizations after the return to home is low, as these 
individuals have very few medical needs. The quality 
of life is usually very good. There is a long survival 
rate, especially for polio survivors. It is possible to 
maintain them at home at a very low cost for the 
equipment and maintenance, about $10 per day. 
But again, these people are at a very low level of dis- 
ability with mainly respiratory problems or stable 
neuromuscular disease, and they are able to support 
themselves. 

For others with more disability, the only support 
is the family, and there is a potential for negative 
consequences such as codependency. France does 
not have independent living centers like the U.S., 
and we don't provide support for attendant care. 
If we do find some caregivers, they are usually very 
close to the physician or the nurse and it is a very 
different situation. 

Audio and video tapes of the conference are still available. 
For a complete order form, contact C.I. N.I., 
5 7 00 Oakland Ave., #206, St. Louis MO 63 1 10- 7 406 
USA, 514/534-0475 or FAX 3 14/534-5070. 
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Allen Goldberg, MD, Director of the Section of Home 
Health at Loyola University Medical Center, passed 
along this request he received from Dr. Miroslaw 
Tobiasz of the Department of Respiratory Medicine, 
Institute of Tuberculosis and Lung Diseases in 
Warsaw. 

Dr. Tobiasz writes, "The major problem to enlarge 
the home care system in  Poland is the shortage of 
ventilators for home use. They are not manufactured 
in Poland and there are no resources available in 
Poland to purchase them from abroad. The budget 
of the National Health Service is very limited ... I 
still think about development of home mechanical 
ventilation in Poland for patients that benefit from 
that mostly. As a Director of Long Term Oxygen 
Therapy [LTOT] Centre in Warsaw, I actually super- 
vised 18 kyphoscoliotics with cor pulmonale who 
undergo LTOT as this is the only method of manage- 
ment of chronic respiratory failure available in my 
country. So I would like to ask if you, as the Presi- 
dent of Association of Home Care Physicians, know 
about second-hand ventilators that might be offered 
to my country free of charge. If such a gift would be 
possible, we could probably arrange a transport to 
Poland through the Polish community in Chicago." 

If you can help, please contact: Dr. Goldberg, 
Loyola University Medical Center, 2160 S. First Ave., 
Maywood IL 60153, 7081327-9114. 

Geoffrey Spencer, OBE, MB, BS, FFARCS, is retiring 
as Clinical Director of Lane-Fox Respiratory Unit of 
St. Thomas' Hospital in London. Dr. Spencer has fol- 
lowed many British polio survivors, and encouraged 
and supported their efforts to live independently in 
their own homes, rather than in intensive care set- 
tings. In the late 1 9 6 0 ~ ~  Phipps Ward opened at St. 
Thomas' Hospital under Dr. Spencer's direction, 
with a home equipment maintenance program and 
attendant care. Dr. Spencer was also instrumental 
in the fundraising and building of the Lane-Fox unit 
in 1989. 

Dr. Spencer will continue working until the end 
of this year with his successor, Dr. Adrian Williams, 
a Welshman who has been working in Los Angeles. 
I.V.U.N. News salutes Dr. Spencer and wishes him a 
long and happy retirement. 
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tl Learning Objectives for Positive Pressure 
Ventilation in the Home. The National Center 
for Home Mechanical Ventilation offers a 39-page list- 
ing of potential educational objectives to aid respira- 
tory care professionals in customizing ventilator user 
and caregiver education. Available for $5 postpaid 
from the National Center for Home Mechanical 
Ventilation, 1400 Jackson St., Room J105a, Denver 
CO 80206. 

tl Domiciliary Ventilatory Support is a policy 
statement of the British Thoracic Society regarding 
home ventilation, approved in 1993 by the Royal 
College of Physicians of London as their policy for the 
United Kingdom. John Shneerson, MA, DM, FRCP, 
Papworth Hospital was chair. For a copy, contact 
Dr. Shneerson, Papworth Hospital, Papworth Everard, 
Cambridge CB3 8RE England or the British Thoracic 
Society, 1 St. Andrew's Place, London NW1 4BL. 

tl Electromagnetic Interference (EMI). Is elec- 
tronic medical equipment becoming increasingly vul- 
nerable to electromagnetic interference - that is the 
waves given off by radios, televisions, computers, and 
the fast-growing use of cellular phones? A report in 
The Wall Street Journal this summer detailed some @k 

frightening malfunctions, from power wheelchairs 
moving erratically to faulty r??$dings on apnea moni- 
tors to ventilator alarms going off inadvertently. The 
FDA screens some, but not all medical, equipment 
for EM1 shields before reaching the marketplace, and 
several organizations are setting voluntary standards 
to address EMI. If any I. V.U.N. News readers have had 
problems with EM1 and would like to share their 
stories in the next issue, please write to I.V.U.N., 
5100 Oakland Ave., #206, St. Louis MO 63110-1406. 

tl Tracheostomy Tube Adult Home Care 
Guide, a 41-page booklet published by Shiley 
Tracheostomy Tubes to help home health care pro- 
viders to  teach home tracheostomy care is available 
free from Mallinckrodt Medical TPI, Inc., P.O.Box 
19614, Irvine CA 92713-9614. 800/854-4071. 

CALENDAR ,. 7 
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COMMUNICATION APPROACHES FOR 
TRACHEOSTOMIZED & VENTILATOR-DEPENDENT 
PATIENTS, October 21 -22, 1994, Coldwater Memorial 
Hospital, New York, NY. Contact Voicing!, 3857 Birch, 
Suite 194, Newport Beach CA 92660. 71 41833-271 0. 

+ + + 
BREATHING PACEMAKERS, October 14, 1 994, 
Harrison Conference Center, Glen Cove, NY. 
Contact The Dobelle Institute, 100 Lattingtown Rd., 
Glen Cove NY 11 542-1 243. 51 61676-9292. 

+ + +  
FIFTH INTERNATIONAL CONFERENCE ON PULMONARY 
REHABILITATION AND HOME VENTILATION, 
March 12-1 5, 1995, Hyatt Regency Hotel, Denver CO. 
Deadline for abstracts: November 30, 1994. Program 
Chairman: Barry Make, MD. Contact National Jewish 
Center for Immunology & Respiratory Medicine, Office 
of Professional Education, 1400 Jackson St., Room 
M/222, Denver CO 80206. 3031398-1 359. 

+ + +  
VENTILATOR ASSISTED CHILDREN'S CENTER 
(VACC) CAMP, Miami, April 1-7, 1995. Contact 
Cathy Klein, VACC Coordinator, Miami Children's 
Hospital, 3200 S.W. 60th Court, Suite 203, Miami FL 
331 55-4076. 3051662-VACC. 
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