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Program gives newborns who  
have suffered birth-related Traumatic 
Brain Injury a second chance 

Just seconds after her mother died of a stroke, Chastilin Ramirez 

was born via emergency Caesarean section. The quick action of the 

doctors gave her an opportunity to live – but only an opportunity.

Chastilin’s brain was oxygen deprived for more than 20 

minutes, resulting in a condition known as hypoxic-ischemic 

encephalopathy (HIE). During that time, the damaged and dying 

brain cells emit a chemical cascade of deadly toxins that further 

threaten the healthy neurons nearby. 

Yes, Chastilin was alive, but for how long? If she survived, would 

she live with cerebral palsy or mental retardation? 

Doctors at Phoenix Children’s Hospital, in its newly formed 

Neuro-Newborn Intensive Care Unit (Neuro-NICU), took action 

immediately. Chastilin spent the next 72 hours undergoing 

aggressive neonatal intensive care including Cool-Cap Therapy, a 

cutting-edge treatment that must be administered within six hours 

of birth for newborns who have suffered birth-related traumatic 

brain injury (TBI).

For three days, Chastilin’s little head was enveloped in a three-

layered cap. The innermost layer of the cap, comprised of several 

channels of refrigerated water, cooled the newborn’s head in an 

effort to reduce the deadly cascade of events that follow hypoxia or 

ischemia in the brain.

Initially during the treatment, EEGs showed little activity. But 

shortly after the cap was removed, Chastilin awoke and her brain 

activity was found to be near normal. Today Chastilin is thriving 

and doing everything a growing baby is expected to do.

IN A FEW YEARS, TECHNOLOGY HAS 
ADVANCED LIGHT YEARS 

But there was a time not long ago when outcomes were not nearly 

as remarkable as Chastilin’s.

“When I was younger, my mom was a special-education teacher, 

and I would volunteer in her classroom when I had the time,” says 

Cristina Carballo, MD, a neonatologist and medical director of 

Phoenix Children’s Neuro-NICU. “I would look at the kids and ask 

my mom, ‘Why are they like this?’ At the time we didn’t have an 

opportunity to make a difference – today we do.”

Carballo reflects on her days as a resident, when doctors were able 

to keep brain-injured neonates alive systemically, but the eventual 

outcome would inevitably be mental impairment or vegetation.

“We just watched these little ones flounder,” she says. “We could 

help them along with speech, occupational therapy, and physical 

therapy, but we could not prevent the initial damage.”

Today, Carballo says “almost all of the babies we’ve treated have left 

the Neuro-NICU with normal or near-normal EEGs and MRIs.”

LEARNING FROM THE GROUNDBREAKERS 

Established in 2009, the Neuro-NICU is the only comprehensive 

center of its kind in Arizona, and one of two in existence in the U.S. 

The University of California San Francisco Children’s Hospital 

opened the very first Neuro-NICU in 2007, and doctors there 

have first-hand knowledge of the benefits the program offers the 

community.

“Having a resource like the Neuro Intensive Care Nursery here in 

San Francisco translates into better care for the baby,” says Donna 

Ferriero, MD, chief of pediatric neurology at UCSF Children’s 

Hospital.  “There are specialized units for cardiac care for children; 

why not neurological care? We are providing an invaluable resource 

to our region that will set the example for others to follow.” 

Phoenix Children’s 
launches Neuro-NICU,  

only second of 
its kind in the U.S.

“There are
specialized units for  

cardiac care for
children; why not  

neurological care?”
- Donna Ferriero, MD, chief of pediatric
neurology at UCSF Children’s Hospital 

Initial EEGs of Chastilin Ramirez, in the arms of her father Maurilio, showed little brain activity. Today, after having received treatment in 
Phoenix Children’s Neuro-NICU, she’s developing normally.
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Phoenix Children’s Neuro-NICU 

– a collaboration between two of 

the Hospital’s esteemed Centers of 

Excellence, the Children’s Neuroscience 

Institute and Newborn Intensive Care 

Unit – treats a broad range of neurological 

and neurosurgical diagnoses. These 

include conditions such as hypoxic-

ischemic encephalopathy, intraventricular 

hemorrhage, epilepsies, neuromuscular 

diseases, feeding dysfunction, congenital 

malformation of the brain and spine, 

intracranial hemorrhages, and movement 

disorders. 

Services are available at the Hospital’s 

main campus and at the Julie and Tim 

Louis NICU, located on the campus of 

Banner Good Samaritan Hospital. Since its 

opening, the Neuro-NICU has treated 52 

infants, and many more are sure to follow.

NEURO-NICU GOES FAR 
BEYOND COOLING 

Carballo stresses that head cooling is only 

one piece of the Neuro-NICU’s approach 

to caring for its young patients. 

Amy Ramos carries 3-month-old Joaquin, a Phoenix Children’s Neuro-NICU graduate. Joaquin is one of two Neuro-NICU 
patients who was on ECMO at the same time he was being cooled. Today Joaquin is developing normally.

Cristina Carballo, MD, medical  
director of the Neuro-NICU, monitors a 
patient during cooling therapy. Qualifying  
newborns’ core body temperatures are 
dropped to three degrees below normal for a 
72-hour period. Patients are carefully  
monitored by Neuro-NICU staff during  
cooling.

“As we started putting the Neuro-NICU 

concept together and started cooling the 

kids, we wondered, ‘How are we going to 

follow these kids?’ ” Carballo says. “We felt 

an ethical and moral obligation that  

we just don’t cool – we have to see what 

that means.”

So Carballo conducted a simple Web 

search, which led her to UCSF’s program. 

She visited the Bay area operation and 

came away from the experience with a 

clear understanding that cooling was only 

the beginning.

“Any community hospital can cool a baby 

– that’s not the issue,” Carballo says. “The 

issue is, when you are cooling a baby, 

how do you follow them while they’re in 

the NICU and post-discharge?”

The answer is a comprehensive Neuro-

NICU. In addition to cooling, the 

components of this neonatology program 

include neurology, neurosurgery, 

neuroradiology, neurodevelopmental 

assessment support, a follow-up clinic, 

and research.

“We have an inclusion criteria, and it’s 

multi-level – if you don’t qualify for 

one then you may qualify for another,” 

Carballo says. “But essentially an 

obstetrician will start recognizing a baby is 

having difficulty at the time of delivery.”

According to Carballo, there may be 

a placental abruption, a cord prolapse, 

or the head or shoulders may get stuck, 

which limits oxygen to a baby’s brain. 

Other qualifying criteria include one or 

more of the following:

•	� 10-minute APGAR score less than five

•	� Continued need for resuscitation, 

including endotracheal or mask 

ventilation at 10 minutes after birth

•	� Severe acidosis – pH less than 7.00 

from cord gas or patient blood gas 

within the first hour of birth

•	� Base excess – Greater than -16 

mmol/L from cord gas or patient 

blood gas within the first hour

Moderate to severe encephalopathy must 

also be present, including one or more of 

the following:

•	 Lethargy

•	 Stupor or coma

“With the full support of Phoenix 

Children’s multidisciplinary care, we 

offer medical specialties and expertise in 

a broad range of related sub-specialties, 

including neonatology, epilepsy, 

neurosurgery, neurorehabilitation, 

neuropsychology, and metabolic, 

neurocognitive, and genetic testing,” 

says P. David Adelson, MD, Director 

of CNI and Chief of Neurosurgery at 

Phoenix Children’s. “Advanced bedside 

brain monitoring and specialized imaging 

including MRI, PET, and SPECT are 

available, which distinguishes the Neuro-

NICU as cutting-edge in its diagnosis 

and treatment of neurologically affected 

neonates.”

David Rowitch, MD, PhD, chief of 

neonatology at UCSF Children’s Hospital 

and a Howard Hughes Medical Institute 

investigator, agrees the multi-pronged 

specialty approach to care is necessary for 

the best outcomes.

“Our experience so far clearly indicates 

that optimal care of infants with brain 

injury requires an interdisciplinary 

approach in which neonatologists work 

hand in hand with neonatal neurologists,” 

he says. “Both specialists bring different 

skills to the table, and when they are 

working on the same problem, the results 

are synergistic.” 

QUALIFYING A NEONATE: 
WHAT TO LOOK FOR 

There are a variety of indicators that are 

present during and at birth that qualify a 

child for cooling treatment at the  

Neuro-NICU.

•	 Hypotonia

•	� Abnormal reflexes, including 

occulomotor or pupillary abnormalities

•	 Absent or weak suck

•	 Clinical seizures

•	 Hyperalert state

•	� Abnormal aEEG background and/or 

seizures

Hypothermia has been aggressively 

utilized in these patients just in the last 

few years. Qualifying babies are cooled 

for a 72-hour period, during which time 

the chemical cascade caused by the initial 

trauma during birth or oxygen deprivation 

is slowed and eventually stopped.
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For Medical Director Jeffrey Rabin, DO, 
to Move as Easy as a ‘Walk in the Park’ 
Jeffrey Rabin, DO, the medical director of the Frances H. McClelland 

Center for Pediatric Rehabilitation at Phoenix Children’s Hospital, 

was enjoying a hike with his two boys at Great Falls Park, located just 

outside Washington, D.C., over the 2008 Labor Day weekend. Trails 

took them alongside the Potomac and through the woods.

The last thing Rabin expected during the hike was to be recruited 

to Arizona to begin a physical medicine and rehabilitation program 

at Phoenix Children’s. But that’s exactly what happened when he 

ran into the Hospital’s Chief Medical Officer, Murray Pollack, MD, 

MBA, a former colleague of Rabin’s at Children’s National Medical 

Center in Washington, D.C. Pollack had left the nation’s capitol a 

year earlier for a leadership position at Phoenix Children’s.

“I thought about it, talked it over with my family, and that’s  

why I came here,” says Rabin, who joined the Hospital in the fall 

of 2009.

“What I hope to build here is a comprehensive physical medicine 

and rehabilitation program where we can be well-represented in 

the Valley, develop therapy programs that can address all types 

of different needs from patients – from sports medicine through 

spinal cord rehab and traumatic brain injury rehab – and provide 

the services for those types of diagnoses,” he says.

VARIETY OF THERAPIES FOR LONG LIST OF 
CONDITIONS 

Rabin and his team are well on their way, having laid the 

framework for a program that includes inpatient and outpatient 

physical therapy, occupational therapy, audiology, and speech and 

language pathology – areas of care that collaborate with a vast 

majority of the Hospital’s more than 40 medical specialties.

Under those programs, children who live with everything from 

traumatic brain or spinal cord injuries to burns and congenital 

hearing disorders receive care from a multidisciplinary team of 

physicians, nurses, and therapists who are specially trained in 

caring for growing children.  

“Children get a very good experience as far as a comprehensive 

approach to their recovery,” says Rabin, whose team regularly 

collaborates with subspecialists from neurosurgery, orthopaedic 

As part of his rehabilitation from a gunshot wound, 3-year-old Landon Smith brushes Bonita, a pooch from the Hospital’s 
Animal-Assisted Therapy Program, as Ashley Swensen, OTS, looks on.

IMPROVING QUALITY OF LIFE 

Research has proven vegetative babies will not respond to cooling.

“The babies who are severely injured, unfortunately do not do 

well,” Carballo says.  “The mortality is the same whether you cool 

or not.” 

But the impact the treatment has on qualifying patients is 

significant. According to Carballo, those neonates who arrive in 

serious condition are most often improved to at least a moderate 

deficit after treatment. Babies whose conditions are moderate at 

the beginning of treatment usually leave the Hospital with normal 

brain function. Conditions like cerebral palsy can potentially be 

avoided altogether.

“It’s an improved quality of life,” Carballo says. “It may not 

always be a normal quality of life, but it’s better than the 

alternative. No one has a crystal ball and there’s no reason to 

believe the improvement can’t continue.”

FOLLOW-UP CARE, RESEARCH KEY 
COMPONENTS OF PROGRAM 

Continued improvement is precisely the goal of the Neuro-NICU’s 

Follow-up Clinic, which includes comprehensive rehabilitative 

services like speech, occupational, and physical therapies.

Physical Medicine and Rehabilitation Program 
Taking Shape

“We want to optimize neurodevelopment and give families hope 

for the very best outcome,” Carballo says.

Because this treatment is so new, long-term outcomes have yet 

to be determined. But the Neuro-NICU has begun a registry 

and patients will be followed until the age of 18 to track their 

development, so data will be available for future patients.

Research is also a priority for the Neuro-NICU team. Currently, 

the team is participating in or developing protocols for six studies, 

including one on neonates treated with hypothermia therapy  

for HIE.

“We started to see there were some problems with swallowing 

for neurologically injured babies,” Carballo says, referencing the 

difficulty children and adults who have suffered a stroke often 

experience when swallowing. 

Carballo and her team recognized the problem and ordered 

modified barium swallows.

“Sure enough, 60 to 70 percent of those tests came back 

abnormal,” she says.

The findings of the study aren’t published yet, a cause of concern 

for Carballo, who says community hospitals who only do cooling 

may not recognize the problem.

The future holds great opportunity for the Neuro-NICU, which 

will soon have in its arsenal a new 24-hour EEG video monitoring 

system that sends real-time readings to the smart phone of the 

neurologist on-call. 

CHASTILIN’s future 

But the future is even brighter for babies who suffer birth-related 

brain trauma.

“If you have a healthy heart and lungs, that’s great, but without 

the brain it means nothing,” Carballo says. “It’s really an exciting 

time because we’ve never before had the opportunity to make a 

difference like we are now.”

For babies like Chastilin who now have a chance at a normal life, 

the Neuro-NICU has made a difference.

“They said [Chastilin] was going to die,” her father Maurilio 

remembers. “I said, ‘If she dies, I’ll bury her with her mother.’ ”

Chastilin is alive.

“If you have a
healthy heart and lungs,  

that’s great,
but without the brain 

it means nothing. 
It’s really an exciting time

because we’ve never before 
had the opportunity to make a 

difference like we are now.”
- Cristina Carballo, MD,  

medical director, Phoenix Children’s Neuro-NICU
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“Children need to be cared for by people who understand child 
development and how illness or injury impacts that normal 
development,” she says. “Children also have different needs in 
how they understand what is happening to them, need different 
behavioral expectations, and respond better to age-appropriate play 
and activity than exercise.”

At Phoenix Children’s, the environment for rehabilitation is set up for 
kids, right down to the child-sized equipment and toys used to entice 

children to move and play – all in an effort to help them get better. 

CARE FOR CHILDREN IN THE HOSPITAL  
AND BEYOND 
For children receiving inpatient or outpatient care, the program 
provides a comprehensive, multidisciplinary approach provided by a 
team of experienced pediatric professionals to maximize the recovery 
of children with a broad variety of diagnoses and conditions. 

Care specialists from physical therapy, occupational therapy, 
speech and language therapy, recreation therapy, psychology, 
nutrition, pharmacy, school reintegration, in-house education, and 
animal therapy combine to provide patient- and family-specific 
therapy and treatment.

“Our inpatient kids get a minimum of three hours of therapy a 
day – you cannot duplicate that outside of the Hospital,” Rabin 
says. “Many organizations have tried to duplicate that for patients 
at home, but it’s just been too cost-ineffective to provide the level 
therapy kids get on an inpatient basis.”

Once patients graduate from the inpatient rehabilitation program, 
many continue to receive therapy services in the outpatient clinic, 

in-home, or through the public schools.

PLENTY OF GROWTH STILL AHEAD 
Though the PM&R Program at Phoenix Children’s is taking shape, 
Rabin is already focused on expanding services for his young patients. 
These include a tone management program, an equipment clinic, 
motion-analysis laboratory, spina bifida program, and spine program.

“It’s something that’s done in a lot of places, and there’s no 
reason that in the fifth largest metro area in the country we can’t 
develop a program like that here,” Rabin says. “If you look at the 
demographics of the incidences of various types of problems that 
children will have based on a child population of a million, there 
are many patients who fit into many categories that would need to 
have some type of evaluation or intervention.”

With the Hospital’s $588 million expansion well underway, the 
growth of the Physical Medicine and Rehabilitation Program has a 

dedicated path to the future.

“Phoenix Children’s is extremely fortunate to have a pediatric 

specialist of the caliber of Dr. Rabin on our staff,” says M. Wade 

Shrader, MD, a pediatric orthopaedic surgeon who is working 

closely with Rabin to develop care programs for kids with spina 

bifida, cerebral palsy, and other special needs. “There is such a 

need for pediatric PM&R care for the children of Arizona, and we 

are very fortunate to have Jeff help us take care of these kids.”

CHILD- AND FAMILY-FRIENDLY,  
INDIVIDUALIZED CARE  

The program’s aim is to allow children to achieve their 

optimal level of functional independence, using a coordinated, 

multidisciplinary, family-centered team of professionals. This team, 

along with the family, develops a treatment plan and goals for 

patients based on their specific injury, illness, or disability. 

“We provide care that’s focused on the functional rehabilitation needs 

of kids and treats and respects each child as an individual,” says 

Rabin. “We have therapists and physicians who are committed to 

seeing the patient and family succeed and have the support they need 

to achieve their goals.”

Cindy Craver, OTR/L, the Occupational Therapy team leader, adds 

that the focus on children is vitally important.

After suffering a traumatic brain injury, Shane Adair received PT, OT, music therapy, and more from the Physical Medicine and 
Rehabilitation team. With care from the Divisions of Neurosurgery, Neurology, and Ambulatory Pediatrics, Shane is well on his way to recovery.

Physical Therapy 
The Hospital’s pediatric-trained physical therapists evaluate 
and treat children of all ages on their gross motor skills 
such as crawling, walking, and playing.  They utilize a 
comprehensive, family-centered, goal-oriented plan of care.  

Occupational Therapy  
Our pediatric trained occupational therapists evaluate and 
treat children of all ages on daily life skills such as self 
care, play, and writing.  They utilize a comprehensive, 
family-centered, goal-oriented plan of care.  

Audiology  
The audiologists at Phoenix Children’s specialize in the 
hearing healthcare of children of all ages. They make 
appropriate referrals and administer audiological treatments 
based on the results of a meticulous diagnostic process that 
helps ensure the successful evaluation of each patient.

Speech Language Pathology  
Our pediatric trained speech language pathologists evaluate 
and treat children of all ages with their feeding and 
swallowing, cognition, and communication. They utilize a 
comprehensive, family-centered, goal-oriented plan of care.  

Common Conditions

“Any number of
pediatric subspecialists can 

be involved in the case  
if it’s felt they are

necessary. All we have to do is 
pick up the phone or see them in the 

hallway and get them involved.”

- Jeffrey Rabin, DO, medical director,
Physical Medicine and Rehabilitation,  

Phoenix Children’s Hospital

Burns 

Cerebral palsy 

Developmental delay 

Neuromuscular conditions 

Neurologic conditions 

Spinal cord injury 

Orthopaedic conditions 

Oncology/BMT 

Pain 

Sports medicine injuries 

Amputation/limb 
deficiency 

Traumatic brain injury

Autism 

Feeding/eating disorders 

Hand function 

 

Sensory processing 
disorders 

Brachial plexus injury

Congenital and genetic 
hearing disorders 

Exposure to ototoxic 
medications 

Head trauma/skull fracture 

Perinatal complications, 
such as anoxia 

Noise exposure

Respiratory/cardiac 
conditions 

Oral motor/oral sensory 
feeding difficulties  

Augmentative 
communication and 
assistive technology  

surgery, and neurology, to name a few. “Any number of pediatric 

subspecialists can be involved in the case if it’s felt they are 

necessary. All we have to do is pick up the phone or see them in the 

hallway and get them involved.”

And colleagues realize the value of Rabin’s experience and expertise.
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PHOENIX CHILDREN’S HOSPITAL 
 
1919 East Thomas Road 
Phoenix, AZ 85016-7710 
(602) 546-1000 
www.phoenixchildrens.com

Entrance: Turn South on 20th Street. Go to Cambridge. 
Turn right to Parking Entrance.

Parking: There is no charge for visitor parking. Free Valet 
service for patients and families is now available. The valet 
stand is located in front of the Outpatient (B) Building. Families 
and visitors may park in the existing garage on the east side 
of level two or anywhere on levels three through five.

PHOENIX CHILDREN’S SPECIALTY CARE CENTERS  
Phoenix Children’s Julie and Tim Louis NICU 
1111 East McDowell Road 
Phoenix, AZ 85006 
Phone: (602) 546-4900 Fax: (602) 546-4910  
Phoenix Children’s Specialty Care - Scottsdale 
10210 North 92nd Street, Suite 101 
Scottsdale, AZ 85258 
Phone: (480) 314-1144 Fax: (480) 314-9752  
Phoenix Children’s Specialty and Urgent Care - Northwest Valley Center 
20325 North 51st  Avenue, Suite 116 
Phoenix, AZ  85308 
Phone: (623) 972-KIDS (5437) Fax: (623) 492-9421  
Phoenix Children’s Specialty and Urgent Care - East Valley Center 
5131 East Southern Avenue 
Mesa, AZ 85206 
Phone: (480) 833-KIDS (5437) Fax: (480) 833-9349  
Phoenix Children’s Center for Pediatric Orthopaedic Surgery 
1641 East Osborn Road, Suite 6 
Phoenix, AZ 85016 
Phone: (602) 241-0276 Fax: (602) 241-0292

10-0071

ONALD
MCDONALD HOUSE

There is no entrance to the Hospital off Thomas Road.


