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ear Colleagues:
The year 2004 marked the 100th
anniversary of Pediatrics at the
_— University of Arkansas for Medical
'K"’j'@ Sciences (UAMS). Department faculty and

I ,‘,-4, employees recognized the milestone with a

=4, gathering and reception in December.

James Graham, M.D., physician in emergency
medicine at Arkansas Children’s Hospital and
associate professor of pediatrics, UAMS College of
Medicine researched and wrote a series of 10
articles describing the humble beginning and
eventual growth of the UAMS Department of

Debra H. Fiser, MD
chief of pediatrics,
Arkansas Children’s
Hospital, Pediatrics. He presented the historical background

professor and chair, through a slide presentation at the centennial cel-
Department of Pediatrics, epration.
University of Arkansas UAMS was established in 1879, but pediatrics
CZ ‘;;eg/éeg;m]v[leiggges and pediatricians were not a part of the scene until
1904 when Morgan Smith, M.D., joined the UAMS
faculty. He was the first formally trained pediatrician in Arkansas. Three
years later, the first pediatrics clinic was established along with a pedi-
atrics training curriculum. A separate pediatrics department was finally
established in 1946 through the support and encouragement of Vida
Gordon, M.D.

From 1947 to 1952, William A. Reilly, M.D., served as the first full-
time chair of the Department of Pediatrics. In 1952, Katherine Dodd,
M.D., was named chair of the department, one of the first women to head
a pediatrics department in the United States. When she stepped down, an
entire issue of the Journal of Pediatrics was dedicated to her with articles
written by her trainees.

Theodore Panos, M.D., became chair in 1958 and remained in this
position until his death in 1970. During these years, he greatly increased
the number of pediatricians practicing in Arkansas. His successor, Robert
Merrill, M.D., established a 24-hour clinic at Arkansas Children’s Hospital,
staffed by pediatric faculty. He was followed by Robert H. Fiser, Jr., M.D.,
who at age 32 became the youngest chair of pediatrics in the United
States. His 19 years of service witnessed unprecedented growth in faculty
and residents. During this time, a visionary partnership was forged with
Arkansas Children’s Hospital to move the base for the department there.
This proved key to the growth and development of programs for children.
In 1989, the Arkansas Children’s Hospital Research Institute was founded.
This was an important landmark that allowed the department’s research
program to begin to develop.

As we look back at the first 100 years of the department, we recognize
how far it has come. We celebrate our heritage and we look forward opti-
mistically to influencing medicine and children’s health and well-being
for the next 100 years and beyond.

Pediatric Commentary
Deadline Reminder!

If you have information for the next issue of Pediatric Commentary,
send it to Kerri Dutile in the Public Relations office, 800 Marshall
Street, Slot 655, Little Rock, Arkansas 72202-3591 or e-mail her at
dutilekl@archildrens.org. Deadline is June 1, 2005.
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n this country there is a critical shortage of organ

donors, with 40,000 cardiac failure patients listed

each year for transplant. Only 2,300 donor hearts

become available each year, thus only one in 24
patients listed will receive a heart. Approximately 30
percent of listed patients will die waiting transplant (1).
The only solution is to keep these desperately ill
patients alive until a donor organ can be found. The
challenge is not only to keep the patient alive but to
also allow recovery of organ systems damaged by a crit-
ically low cardiac output.

During the last 20 years, circulatory support systems
such as the Total Mechanical Artificial Heart (TAH) or
Left Ventricular Assist Device (LVAD) are accepted as a
standard for achieving a “bridge to transplant.” The
results of the landmark REMATCH trial showed a 48
percent reduction in the risk of death from any cause in
the LVAD group compared to medical management
alone, as well as a greater survival rate of 52 percent
versus 25 percent at one year and 23 percent versus 8
percent at two years. This has reinforced this concept
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In this country there is a critical
shortage of organ donors, with
40,000 cardiac failure patients
listed each year for transplant.

Only 2,300 donor hearts become
available each year, thus only

one in 24 patients listed will
receive a heart.

and engendered an appreciation of the improved
outcomes of bridging a patient to transplant (2).

VADs can be classified into two main categories;
namely, positive displacement pulsatile and rotary con-
tinuous-flow pumps. Further classifications of assist
devices depend on their placement (external to the
patient — paracorporeal, or within the patient - fully
implantable), and whether or not they are short
term/temporary versus long term. Consideration also is
given to their site, LVAD, RVAD or BiVAD (biventricu-
lar). There also are currently many options such as
HeartMate I and II, Thoratec, Abiomed, Novacor, Jarvik,
DeBakey Micromed, Cardiowest TAH, Lionheart and
Symbion (3).

In the United States, no circulatory support system
that is designed specifically for children is freely
available. In Europe there are currently two devices in
use, the Medos Ventricular Assist Device and the Berlin
Heart. Circulatory support in children has largely been
limited to the wuse of Extracorporeal Membrane
Oxygenation (ECMO) (4) and the use of adult devices
that have been modified or “squeezed” into smaller
patients. Implantations of Thoratec and Heart Mate
(pneumatic and vented electric) systems with appropri-
ate modifications have been sporadically reported in
children. In the senior author’s personal experience, a
Thoratec VAD was implanted in a child weighing 23 kg
for left heart support, and a Heart Mate pneumatic
pulsatile VAD was placed in a mirror-image arrange-
ment in a child with situs inversus totalis.

Arkansas Children’s Hospital mourns the death of
Jonathan J. Drummond-Webb, M.D., chief of pediatric
congenital and cardiovascular surgery. The world class,
highly skilled heart team will continue Children’s
tradition of excellence and care second to none.

“If you do what is right by a child, you can do no wrong.” —
Jonathan J. Drummond-Webb, M.D. (1959-2004)




The first generation of ventricular assist devices for
the pediatric age group became available in March 3,
2004, with a humanitarian device exemption by the
Food and Drug Administration to provide select trans-
plant centers with the DeBakey VAD Child Heart Pump.
This is restricted for use in children between the ages of
five and 15. At this time, only two children worldwide
have received the new DeBakey Child VAD. The first
device was implanted in Houston, and the child
survived for only 14 days. The second child was
operated on at Arkansas Children’s Hospital and
underwent heart transplantation after 56 days of
support.

The Micromed DeBakey VAD is a miniaturized axial
flow blood pump. The Micromed DeBakey Child VAD is
a scaled-down version of its adult counterpart. It has
four components with a pump system, a controller
system, a clinical data acquisition system and a patient
home support system. The titanium electromagnetical-
ly actuated axial flow pump can flow in excess of 10
L/min. The child model is the size of a “C” cell battery.
(Figure 1) It is silent and weighs less than 4 ounces (6).
Mobility is achieved by the wearing of a portable con-
troller and battery pack. (Figure 2)

Patient Management and Selection

A limitation of the DeBakey LVAD is that it only
supports the left side of the patient’s circulation. A pre-
requisite for the device to perform is an adequately
functioning right ventricle. In some circumstances con-
sideration might be given to temporary right VAD
support until the patient’s right ventricle can recover
sufficiently to allow discontinuance of the temporary
RVAD (7).

In children the device is placed via a median ster-
notomy and, utilizing cardiopulmonary bypass, the
inflow cannula is inserted into the apex of the left
ventricle. The technical requirements are that the inlet
source of the ventricular assist device is unobstructed.
The device is placed in a preperitoneal position, and the
outflow of the VAD anastomosed to the ascending
aorta. (Figure 3) Meticulous hemostasis is required
throughout the procedure. The patient is weaned from
cardiopulmonary bypass. Atrial filling pressures are
monitored and cardiopulmonary bypass flow is
gradually reduced as the LVAD flow is increased. After
separation from cardiopulmonary bypass, hemostasis is
achieved and drains are placed.

For optimal LVAD and cardiac function, it is
important to maintain adequate pre-load, after-load
and ventricular function. Cardiac rthythm is extremely
important and, as in our case, may require placement of
a permanent pacing device. Under some circumstances,

(Continued on page 6)
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The individual components of the pump itself are illustrated
in Figure 1. As can be seen in the illustration, the pump
consists of a flow straightener, an inducer/impeller and a
diffuser. These components are fully enclosed in a titanium
flow tube that has been hermetically sealed. The pump is
driven by a brushless, direct current (DC) motor stator that
is contained in the stator housing. The inducer/impeller is
the only moving part of the pump. It has six blades with
eight magnets hermetically sealed in each blade. The
inducer/impeller spins at 7,500 to 12,500 RPM and is
capable of generating flow in excess of ten liters per minute.

Figure 2

Figure 3
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Bridge to Cardiac Transplant Using the DeBakey Micromed Child Ventricular Assist Device (Continued from page 5)

Arkansas Children’s Hospital is the first center in the world to achieve
a bridge to transplant with the DeBakey VAD Child Device. The

patient was supported for 56 days.

ancillary support may be required for a short period of
time, and this may be in the form of a RVAD or utilizing
an intraaortic balloon pump to provide pulsatile flow.

As soon as the patient is documented as being not
at risk for bleeding, an anticoagulation regimen is
initiated. A combination of intravenous heparin is used
to maintain the PTT at 2-2 times normal, coumadin to
a target INR between 2-3 IU, aspirin, dipyridamole, and
if necessary, clopidrogel.

Results

Currently, 207 implants of the DeBakey LVAD have
been carried out since 1998. Nine were in children
under the age of 18 years, with a body surface area
greater than 1.5 m2. Worldwide, the duration of
support has ranged up to 133 days, and median
duration of support was 47 days. Survival after 30 days
of VAD implantation is in excess of 80 percent (4). The
overall survival to transplant in all patients receiving a
MicroMed DeBakey LVAD is 65 percent. Complication
rates include bleeding at 4 percent, thrombosis 11
percent, infection 4 percent and hemorrhage 31
percent. (5)

The hemorrhagic and bleeding complications
encountered with the device have mainly been related
to the anticoagulation regimen. Transient episodes of
hemolysis have occurred in some cases and thrombus
within the device can be troublesome, requiring fibri-
nolytic therapy and, at times, device exchange and
replacement (6).

The advantage of this device in the child is that it
provides a significant improvement over ECMO as a
bridge to transplant. The ACH experience of a 47-
patient cohort who were subjected to ECMO as a bridge
to cardiac transplantation documented an average
duration of support of 242 hours, with a 47 percent
overall long-term survival. Complications during
ECMO support occurred in 45 percent of survivors (4).
The DeBakey VAD enables mobilization and the return
to a physical state in which the patient can be rehabili-
tated. The patient can potentially return home with the
VAD so they can await organ transplantation in a safe,
controlled, non-hospital environment.

Current Experience
Arkansas Children’s Hospital is the first center in
the world to achieve a bridge to transplant with the
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DeBakey VAD Child Device. The patient was supported
for 56 days. Transplantation was undertaken in the face
of complex immune issues. A panel reactive antigen
match was 100 percent positive for both Class I and II
antigens. The child was subjected to an immunosup-
pressive regimen including intravenous immune
globulin three weeks prior to transplantation, intraop-
erative and postoperative plasmapheresis, and a
carefully structured immunosuppressive regimen
utilizing mycophenolate mofetil, intravenous FK506
and steroids.

VAD insertion was complex because of the patient’s
preexisting condition, complete repair of D-transposi-
tion of the great vessels with a ventricular septal defect
performed in Wisconsin nearly 14 years ago. He was
admitted to our Cardiovascular Intensive Care Unit
where hemodynamic deterioration required urgent
ECMO. After cardiac catheterization documented the
right ventricular function could be reversed by correct-
ing the tricuspid regurgitation, we were satisfied that he
was a candidate for the VAD.

The DeBakey LVAD was inserted after major surgical
repair including mitral valve repair, tricuspid valve
repair, removal of original dysfunctional pacing system,
replacement of his pacing system, and access to his
ascending aorta, which was covered by the pulmonary
arteries due to the previous Lecompte maneuver
following the arterial switch operation.

His postoperative course was complex involving a
redo median sternotomy for delayed bleeding, persist-
ent left lower lobe collapse requiring bronchoscopy and
a prolonged bout of mechanical respiratory support,
abdominal exploration for suspected intraabdominal
bleeding, superior mesenteric artery syndrome, and
acute tamponade complicating a thrombotic episode of
the VAD, treated with a fibrinolytic agent.

Despite the complexity of the initial procedure and
the difficult postoperative course, the patient did well.
Subsystem preservation was noted to be superb, with
hepatic, renal and pulmonary function fully recovered
prior to the organ transplantation.

Conclusion

Cardiac transplantation with a VAD as a bridge to
transplant, a bridge to recovery or destination therapy
is complex and labor intensive. It requires a team

(Continued on page 17)



New, Enhanced ACH Sleep Center Services
Available to Help Physicians, Patients

By Jennifer Wilson

John L. Carroll, M.D., chief of pul-
monology at Arkansas Children'’s
Hospital and professor of pediatrics,
University of Arkansas for Medical
Sciences College of Medicine,
received his M.D. degree at the
University of Texas, Southwestern
Medical School and completed his
residency in pediatrics at Upstate
Medical Center, State University of
New York. Following a clinical year of Pediatric
Pulmonology Fellowship at the University of Arizona,
Dr. Carroll completed a three-year Pediatric Pulmonary
Research Fellowship at McGill University in Montreal.
From there, he joined the Johns Hopkins Department
of Pediatrics, where he worked for 13 years before
moving to join the Department of Pediatrics at UAMS
as director of pediatric pulmonary medicine in 2000.
Dr. Carroll’'s research includes childhood sleep
disorders, breathing control development during
infancy and mechanisms of oxygen sensing by the
carotid body chemoreceptors.

e sleep more during childhood than at

any other time in life. By the age of six, a

child has spent more than half of his or

her life sleeping. By age 18, the child has
spent seven years sleeping, and the quality of that sleep
may have profound effects on health, growth and
development. However, parents and primary care physi-
cians rarely observe a child during sleep, and daytime
symptoms may be the only clue to a significant sleep
disorder.

Do you have a young patient who is jumpy, inat-
tentive or moody, or maybe one who has little energy
and is not doing well in school? An initial diagnosis for
these two different sets of symptoms could be Attention
Deficit Hyperactive Disorder and laziness. But, children
with these same symptoms could actually be suffering
from sleep disorders.

“Studies have shown that sleep deprivation and
sleep-disordered breathing can cause symptoms in
children that are very similar to ADHD, and children
who struggle with sleep-disordered breathing have
decreased cognitive abilities,” said Dr. John Carroll, a
pediatric pulmonologist who is co-director of the
Arkansas Children’s Hospital Sleep Disorder Center,
with May Griebel, M.D., pediatric neurologist at ACH
and associate professor of pediatric medicine, UAMS,
College of Medicine.

Sleep-disordered breathing is the term currently
used to refer to all sleep-related breathing problems
including sleep apnea syndromes, symptomatic partial
upper airway obstruction and snoring associated with
disturbed sleep and daytime symptoms.

“Snoring may lead to significant daytime dysfunc-
tion, even in the absence of classical sleep apnea. So we
now refer to all of these using the single term sleep-dis-
ordered breathing,” Carroll said.

The center exists to help physicians by accurately
diagnosing, providing consultation or treating sleep
disorders and sleep-disordered breathing. Started in the
mid-1980s, the center has grown and moved several
times. The most recent move brought the center and its
sleep laboratory to the fifth floor of ACH, and expanded
it from two to four beds.

The ACH Pediatric Sleep Disorders Center serves
children from the entire state of Arkansas and patients
from all six bordering states.

“We are one of only six pediatric sleep centers in the
nation that is accredited by the American Sleep
Disorders Association, and we were one of the first to
gain our accreditation,” Carroll said.

The ACH Pediatric Sleep Center provides a wide
range of services for children and their referring physi-
cians from an outpatient sleep clinic and sleep labora-
tory to inpatient consultation and public and physician
education.

Many childhood sleep disorders, including sleep-
disordered breathing, affect learning and school per-
formance. Cognitive development is a cumulative
process; therefore impaired learning during childhood
can have devastating life-long consequences.

(Continued on page 8)

“Studies have shown that sleep
deprivation and sleep-disordered
breathing can cause symptoms
in children that are very
similar to ADHD, and children
who struggle with sleep-disor-
dered breathing have decreased
cognitive abilities.”

Dr. John Carroll
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New, Enhanced ACH Sleep Center Services Available to Help Physicians, Patients (Continued from page 7)

“Although childhood sleep disorders and their con-
sequences are getting more press recently,” Carroll said.
“We still have a long way to go to increase parent,
teacher and physician awareness of the signs and
symptoms of childhood sleep disorders. This is one of
the reasons we're expanding our education services in
the region.”

What Then? The Clinical Evaluation

The American Academy of Pediatrics officially rec-
ommends that pediatricians screen children for snoring
and sleep disorders during well-child visits. However,
when potentially significant snoring or sleep problems
are uncovered, what then? Most primary care physi-
cians do not have the resources to evaluate and treat
sleep disorders or sleep-disordered breathing. That is
where the ACH Pediatric Sleep Disorders Center comes
into the picture.

The outpatient clinic, which is held on the first
floor of ACH, is the conduit through which patients are
evaluated and referred for a sleep study if necessary. At
the present time, approximately 20 to 30 children are
seen each week in the clinic.

For a region of this size, Carroll said, the center
should be seeing more referrals. The good news is that
in July 2005 the center will be adding an additional
physician to the sleep center faculty and expanding the
capacity of the clinic, which will significantly shorten
the waiting time for a sleep clinic appointment and
increase the available services.

“We truly maintain a multidisciplinary team, which
makes us unique compared to most other pediatric
sleep clinics around the country,” Carroll said. “In the
ACH Sleep Clinic we have a pediatric pulmonologist,
neurologist, otolaryngologist, psychologist and a
dietitian, so we can completely assess the patient and
recommend the most appropriate treatment for them.”
The Sleep Center’s otolaryngologist, Charles Bower,
M.D., chief of otolaryngology at ACH and associate
professor of otolaryngology at UAMS, College of
Medicine. provides essential expertise “real-time” in
Sleep Clinic by evaluating airway problems that could
lead to sleep apnea syndromes. Wendy Ward-Begnoche,
Ph.D., psychologist at ACH and assistant professor of
pediatrics, UAMS, and the dietitian, Cassie Baldwin,
dietitian in clinical nutrition, are recent additions to
the ACH Sleep Center team as part of a major push to
enhance services.

Another important member of the clinic team is the
referring physician.

“We work to include the referring physician in the
process to the point that they want to be,” Carroll said.
“We want to be a full-service clinic for the physician,
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The Sleep Center team consists of (back row, left to right)
May Griebel, M.D.; John Carroll, M.D.; Charles Bower,
M.D.; Lakeena Murphy, CRT; Kristi Pruss, RRT. (Front row
left to right) Patty Burge, RRT; Gwen Wayne, RRT; Linda
Moyer, RPSGT; Elizabeth Jones, R.N.; Cassie Baldwin, R.N.,
LD; Jerry Clark. Not shown in photo is Wendy Ward-
Begnoche, Ph.D.

the patient and the entire family. We can diagnose a
patient’s condition, recommend and even carry out
treatment, or we can work with the physician to treat
the patient.”

Most physicians refer patients to the clinic for sleep-
related breathing problems such as snoring or sleep
apnea, but the clinic also treats a large number of
patients for excessive daytime sleepiness, narcolepsy,
parasomnias such as sleep walking and night terrors
and problems initiating or maintaining sleep such as
insomnia.

Sleep-disordered breathing in children is a timely
public health concern, especially considering the
increasing rate of obesity in children and the connec-
tion between obesity and sleep apnea.

“Obesity has reached epidemic proportions in the
United States, and as a result sleep apnea is on the rise
as well,” Carroll said. “Obesity alone can shorten life
span, but obesity plus sleep apnea can result in death,
even during childhood.”

If a child with sleep problems is overweight, the
clinic’s dietitian will work with the child, their care-
givers and the primary physician to evaluate their
nutrition and develop a plan to help them lose weight
before conducting a sleep study.

“This is truly unique. Very few pediatric sleep
disorder centers have a registered dietitian right in the
sleep disorders clinic,” Carroll said.

Also, the increasing number of ADHD diagnoses
makes this a timely topic. As demonstrated in a study
published in Pediatrics 2002, a large percentage of
children with hyperactivity or inattentive behaviors
had underlying sleep-disordered breathing. These
children would be cared for more effectively with
appropriate recognition and treatment of sleep-disor-
dered breathing than with the use of stimulant medica-
tions.



Many if not most other sleep disorders also are asso-
ciated with behavioral or psychological components.
Treatment of sleep disorders in children often involves
dealing with stress and dysfunction in the entire family,
which calls for the skills of a pediatric psychologist with
specific expertise in sleep disorders. In this area as well,
ACH is on the cutting-edge, providing real-time psy-
chology support right in sleep disorders clinic.

The presenting problem in children with sleep-dis-
ordered breathing depends on the child's age and type
of disorder. As noted above, the main clues to a
childhood sleep problem may come from daytime
symptoms.

In children younger than five years, snoring is the
most common nighttime complaint (see box on this
page). Other nighttime symptoms reported by parents
include mouth breathing, excessive sweating, strug-
gling to breathe during sleep, restlessness, frequent
awakenings, witnessed apneic episodes and pauses in
the snoring. Children five years and older may exhibit
enuresis, behavior problems, deficient attention span,
and failure to thrive, in addition to snoring.

Does your patient need to be referred to the clinic
for further evaluation? Here are a few questions to help
in your evaluation.

e [s the patient sleepy during the day?

e Does the patient snore at night?

e Does the patient fall asleep during the day? If so, how
many times?

e Is the patient’s school performance affected by
excessive sleepiness?

e In the snoring child, are there daytime complaints of
hyperactivity, inattentiveness or difficult behavior?

e [s the snoring patient overweight?

e Is your snoring patient failing to grow and develop
properly?

e Is the child sleepwalking or having frequent night
terrors?

e Is the child having excessive movements during sleep?

Sleep Studies

Not every child who comes to ACH Pediatric Sleep
Disorders Clinic gets a sleep study. However, sometimes
a sleep study is the only way to accurately diagnose a
condition, especially one that involves sleep-disordered
breathing in children because of the physiological dif-
terences between children and adults.

While adults usually experience snoring throughout
the night, children tend to have stronger bouts of
snoring during REM sleep, and in some cases, they only
snore during REM sleep. In addition, children with
sleep-disordered breathing tend to exhibit hyperactivity

or difficult behavior instead of the classic symptom of
adult sleep apnea — excessive daytime sleepiness.

The ACH sleep laboratory performs complete
overnight sleep studies (called “polysomnography”),
tests to determine daytime sleepiness and genetic
testing to diagnose sleep disorders such as narcolepsy.

Once a sleep study is complete, a comprehensive
report is prepared with results, clinical history, assess-
ment and recommendations and sent to the referring
physician and the patient’s caregivers. As noted above,
the Sleep Center team will provide the level of service
desired by the referring physician, from instituting
surgical and other treatments to simply providing rec-
ommendations.

Last year, 450 sleep studies were conducted in the
lab, and 800 outpatients were seen. Again, that’s a low
number based on the state’s population and is one of
the reasons the sleep center is expanding laboratory and
clinical services.

For more information about the ACH Pediatric
Sleep Disorders Center and its services, or to refer a
patient to the center, call (501) 364-1893. n

Diagnosis of Obstructive
Sleep-Disordered Breathing in Children
Nighttime Symptoms:
e Snoring
e Cessation of breathing
e Nighttime awakening
e Gasping for air
¢ Cyanosis
e Enuresis

Daytime symptoms:

e [rritability, “cranky” behavior

e Hyperactivity, inattentiveness

e Poor academic performance

e Excessive daytime sleepiness

e Unusual or difficult daytime behavior

Complications of SDB in children:
e Failure to thrive, poor growth

e Hypertension

e Pulmonary hypertension

e Cor pulmonale

Physical signs associated with SDB
e Adenotonsillar hypertrophy

e Craniofacial abnormalities

e Poor growth rate

e Failure to thrive

¢ Obesity
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