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Welcome to the BPD Program 
 

By now you may have heard that your baby has a condition called BPD, or 
bronchopulmonary dysplasia. We know that a lot of information will be 
shared with you about this problem, and that this is a challenging time.  
 
The BPD Program at Ann & Robert H. Lurie Children’s Hospital of Chicago and 
Northwestern Medicine Prentice Women’s Hospital delivers high-level care 
to babies with BPD.  

We use our group’s clinical and 
research experience to improve 
the care and outcomes for your 
baby.  
    
The BPD Program consists of 
many health care providers with a 
special interest and knowledge in 
this disease:  

• Doctors  

• Neonatal Nurse Practitioners 

• Nurses  

• Sub-specialty care providers  

• Many other therapists 
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You may see one of us at the bedside examining your baby and talking with 
the nurses and respiratory therapists. We will introduce ourselves as a 
member of the “BPD Program”, and will tell you our role. Please ask us 
questions at any time.  
   
You may reach a member of the BPD team at 
BPDProgram@luriechildrens.org  
 
Empowering parents and caregivers by sharing important information about 
their child’s health is key.  
 
This booklet is one way in which we try to educate parents about BPD. In 
these chapters, we will explain what BPD is, discuss some common problems 
and solutions related to BPD, go through possible outcomes, and cover many 
other topics. We suggest that you go in order. You can always review a 
specific chapter more than once, if it applies to your child.  

It is a good idea to write down any questions you think of so you are 
prepared for your next conversation with the BPD team. If you are unable to 
be present for the next discussion with the team, you may leave your 
questions with the nurse.  

   
Please communicate with your BPD team, and your primary medical team 
for any questions, concerns, or requests regarding the care of your baby. 

 
 
 
 
 
 
 

mailto:BPDProgram@luriechildrens.org
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What is BPD? 
 
BPD is a condition that develops after an infant is born prematurely. When that happens, an infant’s lungs are 
not fully developed, and this can cause breathing problems. Though many babies born prematurely do not 
develop BPD, it is still a common issue among many premature babies – it occurs in about 1/3rd of infants born 
under 32 weeks of pregnancy. 
 
Though many infants need support with breathing for a few days after birth, infants with BPD typically need 
extra support for much longer. This support can be in the form of:  
 

• Supplemental (extra) oxygen  
• Pressurized air 
• A ventilator (where a machine and breathing tube needs to be used to help an infant breathe)   

 
When infants need breathing support for a long time, it is more likely that they will develop BPD. 
  

How do we make this diagnosis?  
 

The “official” diagnosis is made about 4 weeks before the mother’s original due date, no matter how early the 
baby is born. So, if a baby is born at 28 weeks (12 weeks early) the diagnosis will be made when the baby is 8 
weeks old.  
 
There is no test to determine that your baby has BPD.  We make this diagnosis based on how much breathing 
support your baby is requiring 4 weeks before their original due date.  Sometimes we are concerned about a 
baby developing BPD earlier.  We classify all infants who need CPAP (Continuous Positive Airway Pressure) or a 
ventilator as having more significant/severe BPD. 
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Why did my baby develop BPD?  
 

When babies are born early, their lungs are not fully developed. Their lungs will continue to develop and grow 
for many years after birth.  Unfortunately, at the time of premature birth, the air spaces (called alveoli) and 
airways in the lungs are too few.  Babies then need to breathe faster, and sometimes harder, to make up for 
this; and many infants end up needing life-saving support to breathe, like mechanical ventilation.  However, over 
time, the alveoli and airways can become injured from the ventilator and from the inhaled oxygen, leading to 
development of BPD.  There may be other reasons why your baby developed BPD, but this is not anything you or 
the medical team could have prevented.    
  

What do we do now that my baby has BPD?  
 

BPD is not easy to prevent or treat, and there are several things we need to think about. There are some 
frequent problems that go along with BPD, and some babies develop more problems than others. Also, the 
outcomes for BPD are different from baby to baby, but we do have some ways to screen for additional problems 
and try to “predict” what may happen.  
 
In the next chapter, we will explain what our BPD Program does, and start talking about some common 
problems that go along with BPD.  
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Problems Associated with BPD 
 
BPD is a disease that can affect many organs and body systems 
beyond the lungs. Because it is a disease that most often happens in 
preterm babies weeks after being born, some of the medical 
problems are also common in premature infants without BPD.  
 
Even though some of these health problems are more common than 
others, it can be very difficult to tell which baby will develop them, 
or how severe a particular problem could become.  
 
Some problems occur mostly during the NICU stay; others continue 
through infancy and early childhood.   
  
 

Below is a list of possible problems associated with BPD. These are 
listed in no particular order, and have been put together to show 
you the different sub-specialties (or consulting services) that you 
may see working with your BPD team, or with your primary 
Neonatology team. A Neonatologist and a Nurse Practitioner from 
the NICU will be helping your baby with all the potential issues that 
may come up.  
 
 
 

BPD Problems Sub-Specialty Team(s) 
Difficulties with nutrition and growth Nutrition team/Dieticians 

Poor bone heath and risk of fractures Nutrition team/Dieticians 

Liver and intestinal problems Gastroenterology and Gastrointestinal Rehabilitation 
teams, Pediatric Surgery 

Developmental delays, mobility issues, sensory 
issues, cognitive issues 

Therapy services (Physical, Occupational, Speech, 
Developmental therapists), Neurology, NICU Follow 
Up Clinic (after discharge) 

Hearing difficulties Audiology, Otolaryngology/ENT (Ear, Nose, and 
Throat) team 

Vision problems Ophthalmology 

Dysphagia (difficulty drinking or eating by mouth) 
and the need for feeding tube support 

Speech Therapy, Pediatric Surgery, ENT 

Reflux Speech Therapy 

Pulmonary hypertension (high blood pressure in the 
lung’s blood vessels) 

Pulmonary Hypertension, Cardiology 

High blood pressure Kidney and/or Cardiology  

Other heart problems, including a persistent PDA 
(patent ductus arteriosus, a blood vessel near the 
heart that typically closes shortly after birth but 
may stay open in preterm babies) 

Cardiology, Cardiac Surgery, Interventional Cardiology  

Overinflated lungs, “blebs” Neonatology, Pulmonology 
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BPD Problems Sub-Specialty Team(s) 
Airway problems – palate issues, vocal cord 
problems, trachea (windpipe) narrowing, malacia 
(floppy airways, large or small) 

ENT 

Need for tracheostomy and chronic ventilation ENT, Pulmonary Habilitation Program, Pediatric ICU, 
Neonatology 

Long-term use of medications for pain and sedation 
and risk of withdrawal from these medications; 
complex decisions 

Palliative Care 

Very long ICU stay Complex Care Program, Case Management, Social 
Work 

Blood clots Hematology 

More frequent or more severe colds and respiratory 
infections 

Pediatricians, Pulmonology 

Childhood asthma, wheezing Pediatricians, Pulmonology 

 
  



 

BPD Program    | 

 
7 

Breathing Support for Infants with BPD 
 
Premature infants who develop BPD usually recover. They often require breathing support while in the hospital, 
but the majority do not need that breathing support as they leave the NICU. Once babies no longer need 
support from a ventilator or CPAP (continuous positive airway pressure) machine, most start learning how to 
drink their milk, gain more strength, and often go home around the time of their mother’s original due date. 
However, some infants with BPD have a longer NICU hospitalization. These sicker infants may need to stay in the 
hospital much longer -- sometimes for many months -- after their mother’s due date.   

 
• About 10% of infants with BPD go home with some respiratory (breathing) support, like oxygen through 

a nasal cannula (plastic tubing with short prongs that sit in each nostril) as seen in the picture below. 
This is typical for infants who are growing and breathing well on their own but who need a little extra 
support to maintain safe oxygen levels. Babies can be on a nasal cannula at home for several months 
and must be followed very closely by their pediatrician and pulmonologist. This option can be safe but is 
not for everyone.   

  

• An even smaller number of infants with BPD may need to have additional respiratory support.  Some 
infants need more time for their bodies and lungs to grow and will need ongoing breathing support, 
either on a ventilator or on CPAP. This is especially true for babies who have pulmonary hypertension, 
heart problems, 
or conditions 
that required 
surgeries. For 
some of these 
infants, their 
lung disease can 
be chronic (long-
term), serious, 
and sometimes 
life-threatening.  

 

• Even fewer 
infants may need 
chronic 
respiratory 
support even 
after going 
home. This 
requires 
extensive 
planning, and 
means your child 
will need to have a surgery to place a tracheostomy tube in their neck/airway (or windpipe) – this 
tracheostomy tube will help your child breathe with the ventilator.  
 

This may sound scary at first, but this would be a gradual discussion with lots of time to process information, and 
form a partnership between your family and our hospital for the long-term. You will be provided with additional 
details of this pathway, if it applies to your baby, and when you are ready.    
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Illnesses happen to all kids in infancy. However, infants with BPD may get sick more easily because their lungs 
are still growing and developing. Viral illnesses and recurrent cough and wheezing are common, but should be 
monitored closely. Some of these illnesses can cause infants with BPD to need oxygen again temporarily. 
Because of that, infants with BPD are frequently visiting urgent care centers, emergency departments; and 
sometimes need to be readmitted to the hospital several times in the first year of life. 
  
Because many of these illnesses are contagious, it is very important for infants with BPD to receive their 
regular vaccinations, flu shots, and other preventive immunizations on time.  
 

Caregivers and family members must also receive all of the needed vaccinations and do their best to avoid 
infections (frequent hand-washing is key!). 
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Ways to Support Breathing:  
Non-Invasive Respiratory Support 
 
Your NICU team may use different ways to support your baby's breathing. In this chapter we will go over options 
to deliver breathing support without a breathing tube – this is sometimes called non-invasive respiratory 
support. Options for respiratory support through a breathing tube and with the use of ventilators (sometimes 
called invasive mechanical ventilation) are covered in another chapter.  
  
We try to use the most appropriate respiratory support needed to help your baby breathe – not too much and 
not too little. Our goals are that your baby:  

• Breathes comfortably while asleep and while awake  

• Has appropriate and safe oxygen and carbon dioxide levels  

• Can interact positively with you, the nurses, therapists, and other caregivers  

• Grows well  

• Makes progress with their development     
  
Babies may require breathing support because they need additional (or supplemental) oxygen, extra flow or air 
pressure to their lungs, or both. Two common ways to provide this support include using:  

• Nasal cannula  

• CPAP (continuous positive airway pressure)     

 
Nasal Cannula 
A nasal cannula is plastic tubing with short prongs that sit in each nostril. The amount of help provided by the 
nasal cannula is measured by how much "flow" (a combination of air and additional oxygen) is given to an infant. 
This flow is measured in liters per 
minute.  
 
A nasal cannula is used in two 
ways:  

• To help provide some 
additional oxygen  

• To provide extra air flow 
in cases when babies do 
not breathe enough on 
their own  

 
In the NICU, we warm and 
humidify the air (add moisture 
to the air) for nasal cannulas, so 
that it is gentler and less drying 
to an infant’s nose.    
 

CPAP 
CPAP is used when babies need pressurized air to help them keep their lungs open to breathe comfortably. 
Premature babies’ lungs are often not well inflated, so the pressurized air eases the passage of oxygen in and 
carbon dioxide out of their lungs. Bubble CPAP consists of a larger nasal cannula or small mask that goes over a 
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baby’s nose attached to plastic tubing that connects to a sterile water chamber. The pressure used to create the 
bubbles in the water chamber is delivered to the lungs to keep them open.   
  
CPAP can also be provided using a Ram Cannula®, which is a wide nasal cannula that can be connected to a 
ventilator to deliver constant pressure. It is a less efficient way to deliver pressure than bubble CPAP, because 
the seal between the baby’s nose and the machine is not air-tight, and some of the pressure escapes.   

 
Other methods 
Sometimes we use NAVA (neurally adjusted ventilatory assist). NAVA can be given through a breathing tube 
(invasive) or nasal cannula (non-invasive). In either mode, a baby starts breathing, and the machine then gives 
extra pressure that is synchronized (or timed) to support each breath. We place a special tube in the baby’s nose 
that goes into the stomach and can sense the work of the diaphragm (a big muscle below the lungs). This tube 
detects when the baby is ready to take a breath, and tells a ventilator how much to support the breath. Since 
the tube goes to the stomach, your baby may also be given feedings through this special NAVA tube. 
  
 

It is important to understand why your baby is using a nasal cannula, CPAP, or NAVA. Some babies are ready 
for non-invasive breathing support (without a breathing tube and a ventilator), and others are not. Your 
medical team will explain how to track progress, and how long your baby may need this level of support. 
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Ways to Support Breathing: Invasive Respiratory 
Support or Mechanical Ventilation 
 
For some babies, non-invasive respiratory/breathing support is not enough. Some signs may be:  

• Using extra muscles to breathe 

• Low levels of oxygen or high levels of carbon dioxide  

• Breathing fast 

• Not growing appropriately  

• Having difficulty participating in developmental therapies  
 
Infants with these issues may need invasive respiratory support, also called mechanical ventilation. With help 
from a ventilator, air mixed with additional oxygen can be gently pushed into your baby's lungs.  These 
ventilator breaths are timed (synchronized) with your baby’s own breaths, and help move oxygen in, and carbon 
dioxide out. If needed, the ventilator can do all of the breathing for the baby.  
  
Though life-saving, these machines and the support they deliver have side effects.   

• The most important one is that a baby has to have a breathing tube in their windpipe (or trachea).  
o While the breathing tube is in place, babies cannot drink or cry normally.   
o The tube can also irritate and occasionally injure some parts around the mouth or airway.  
o The amount of pressure and oxygen delivered by the ventilator can injure the developing lungs.   

 

Because of these potential complications, we try to remove breathing tubes and ventilators as soon as we can. 
But some babies depend on this technology to help them breathe for a while; or sometimes for the long-term.    
 

There are a few types of ventilators 
1. Conventional ventilators used in the NICU: These ventilators have many different ways to support 

infants.  The team will set the pressures given with each breath, breathing rate, amount of oxygen, 
and other settings to help the baby breathe comfortably and effectively. Changes to the ventilator 
can be frequent, depending on how long the baby may need it.      

 

2. Neurally adjusted ventilatory assist (NAVA): In this mode, in addition to a breathing tube, we place 
a special tube in the baby’s nose that goes to the stomach by the diaphragm (a big muscle below the 
lungs), and it detects when the baby is ready to take a breath. This way, a ventilator knows when to 
give an extra breath, how much to give, and can give higher-pressure breaths safely.  Since this tube 
goes to the stomach, your baby may also be safely fed through this special NAVA tube. 

 
3. High frequency ventilation: This form of mechanical ventilation is different and does not try to copy 

normal breathing. Instead, little pulses of air are given to a baby very quickly (about 10 times per 
second). Sometimes they are used to protect the lungs when higher settings are needed, or when air 
has leaked or may leak outside the lung (a sign of lung injury or severity of illness).   

 

4. Conventional ventilator for home: The home ventilators work the same way as the hospital 
ventilators but cannot deliver as much support. So babies who use them are typically on a path of 
improvement, stable, and breathing comfortably. These devices are also portable, so families are 
able to transport their child while receiving support from the ventilator. For infants who may need 
these types of ventilators, their families work closely with our home ventilation team to help 
transition infants from the hospital ventilators to the ones used at home.  
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This is a hospital ventilator 

 
 
 

If your baby needs mechanical ventilation, please talk with your medical team about these different 
devices and options to support your baby’s needs.  
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Steroids in BPD  
 
Steroids are medications that can be helpful with many medical conditions, including reducing swelling of 
different kinds.  Some examples of steroids are hydrocortisone cream to help with itchy skin, and an inhaler to 
treat asthma. Many mothers receive an injection of steroids prior to delivering their baby prematurely which 
helps improve baby’s lung maturity and function. In this chapter, we will discuss how steroids may help preterm 
babies who already have BPD, or who have a high chance of developing it.    
  
Since inflammation is a big part of BPD, steroids can be used to reduce swelling and decrease inflammation. 
While inflammation is the body’s natural way to react to stress, it can also lead to damage in the body. Steroids 
can help the tissue heal by decreasing inflammation, and sometimes even prevent further injury. So, it’s not 
surprising that they can help babies avoid BPD or help heal from lung injury.  Of note, steroids are sometimes 
used to treat low blood pressure, electrolyte problems, and low blood sugars, and some babies receive this 
medication for problems unrelated to BPD.   
  
Giving steroids early 
Research shows clear benefit of steroids given to babies less than 30 weeks’ gestation in preventing BPD. 
Unfortunately, steroids can have some important short- and long-term side effects, especially at high doses and 
when given early in life (before 7-14 days of life).  Some of these serious side effects are: 

• Injury to the intestine  

• Higher blood glucose levels  

• Higher chances to get an 
infection  

• Decreased bone health  
• High blood pressure 
• Decreased growth  

 
Research shows that infants who 
received early, higher dose steroids had 
a greater rate of cerebral palsy in early 
childhood compared with those who did 
not receive steroids.  
 
Given these possible short-term and 
long-term side effects, we carefully limit 
steroid medications for preterm infants in the first two weeks of life.   
 

Giving steroids later  
What about giving steroids to babies later in life, after 14 days of age?  Some research shows that later steroids 
are likely to improve survival and even survival without cerebral palsy. However, the best dosing, time, and type 
of steroids to give remain a question.  
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What we know 

• Babies who might benefit from a course of steroids to improve lung function are already at high risk of 
having severe BPD.  

o This places them at risk of needing home oxygen or other advanced breathing support in order 
to survive.   

o They also have a higher risk of cerebral palsy and developmental problems.  
• There is some evidence that receiving steroids may slightly decrease the severity of BPD and risk of 

these problems, but unfortunately, we do not have a way of predicting who will and will not respond to 
steroids.  

o Some new research studies looking at genetics are trying to answer this important question, so 
that babies are not exposed to steroids unnecessarily.   

   
Some parents ask if there are other ways to give steroids to help improve lung function without side effects in 
infants with BPD. Inhaled steroids (given through an inhaler or ventilator tubing) may show some promise. There 
are many kinds of inhaled steroids, but more research is needed.  
 
Your medical team will think carefully about whether this medicine should be recommended for your baby 
and will discuss risks, benefits, and alternatives with you. 
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Pulmonary Hypertension (PH) in Babies with BPD 
 
Some babies with BPD are diagnosed with “pulmonary hypertension” or PH, for short. Most of us have heard of 
“hypertension” or high blood pressure. PH is a bit different. Instead of high blood pressure in the body, 
“pulmonary hypertension” is specifically high blood pressure in the blood vessels that deliver blood from your 
baby’s heart to their lungs.   
 
When a baby is born before their due date, they are usually smaller in size and weight than a baby born full-
term. Because the baby’s size is smaller, this means the baby’s lungs are smaller, and the blood vessels in the 
lungs are even tinier. When these vessels are small to start off, they are also at increased risk to become 
narrowed, scarred or clotted. This can make it more difficult for blood to pass through the vessels from the heart 
and through the lungs. 

 

 
 
The heart 
There are two sides of the heart that work together to provide blood and oxygen to the body.   

• The left side of the heart receives blood from the lungs, and does most of the heart’s work by pumping 
blood filled with oxygen to the entire body.   

• The right side of the heart receives blood from the body and pumps it through blood vessels into the 
lungs where it picks up more oxygen, returns to the left side of the heart where it is again sent out to 
the rest of the body.  

• When the blood vessels in the lungs are small, the right side of the heart has to work harder to push 
blood through these vessels. For this reason, PH not only affects the lungs, but can also affect the heart.   
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Babies who are born very early, and who have BPD, are at increased risk to develop PH. These infants often 
require:  

• More breathing support with additional oxygen, possibly mechanical ventilation, and/or medication 
therapy. 

• Regular testing to monitor their status, including blood work, x-rays, and ultrasounds of the heart called 
echocardiograms. 

• Possibly a cardiac catheterization, a more invasive procedure to diagnose and measure exactly how 
much PH is present, and if that PH is affecting the heart. A catheterization can also help select the best 
types of treatment.  

• Specific medications that can be given to help treat PH.  
 
Our practice is to try to diagnose PH by doing an echocardiogram when preterm infants are at least a few weeks 
old – we focus on looking at whether infants have PH about 1 month prior to the mother’s original due date, or 
when the baby would have been 36 weeks of pregnancy. Based on the findings, we sometimes adjust the 
respiratory support, medications, and/or re-assess with echocardiograms a few weeks to a month later. PH is a 
rather serious problem associated with BPD, and can change the baby’s long-term outcome, so we monitor it 
very closely.   
 
The most common treatments and/or medications for PH aim to optimize the types of lung supports that are 
being given.  
 

• The right amount of supplemental, or additional, oxygen can be helpful to improve PH.   
• We also need to be careful to avoid too much oxygen, because this could lead to further lung injuries.   
• There are also specific medicines that are given to some infants who have PH. Most of these 

medications help to relax or dilate the blood vessels in the lungs.  This lowers the blood pressure in the 
lungs and makes it easier for the heart to pump blood to the lungs.    

o The available medications all work differently and have different side effects.   
o Some medications can be given orally or with food, while others are delivered through an IV, or 

are inhaled to be given directly into the lung.   
o The best medications for each baby may be different and depend on how severe the PH is, and 

how it is affecting a baby’s heart and lungs.   
 

If there is evidence of PH, we typically consult our Pulmonary Hypertension Team (who focus on this problem) 
to see your baby and make recommendations. This team will continue to work with you and your child over 
time, after leaving the hospital.   
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Feeding your Baby 
 
Preterm infants who develop BPD usually need respiratory support after birth. This breathing support and their 
gestational age often mean that they cannot eat by mouth like older, bigger, newborn babies. These premature, 
smaller infants need nutrition, and they can get it from intra-venous (IV) sources, feedings, or a combination 
of both.   
 
This chapter will focus on how these nutrients will be given to babies with BPD.  Another chapter discussed the 
types of nutritional support (such as, maternal breast milk, donor milk, parenteral or IV nutrition). 
 
As you may have already seen, some babies receive a feeding tube – it is usually placed in the nose, or 
sometimes in the mouth.  This tube starts in the nose/mouth, and ends in the stomach. We then use this tube to 
deliver feeds (breast milk or formula) into the stomach.   
 
We typically start with a small volume of food, and watch 
how babies tolerate this type of feeding by checking if they 
are spitting up, stooling, and how their belly feels.  Once 
your baby can tolerate these feeds, we will increase the 
amount of food so that they continue to gain weight and 
grow. 
 
For premature babies (with or without BPD), this type of 
tube is used to deliver nutrition until a baby is ready to 
eat/drink, and it is safe for them to drink from a bottle or to 
be breast-fed.   
 
It is common that infants don’t show the normal reflexes 
to begin feeding until about 4 weeks before a mother’s 
original due date.  Until that point, we almost exclusively 
use tube feedings to nourish premature babies.   
 

• To attempt drinking, babies need to show some 
skills like sucking effectively on a pacifier and having 
normal swallowing and breathing reflexes.   
 

• Feeding occurs a little at a time, with a close collaboration between nurses who have fed many babies 
(with and without BPD), and speech therapists who specialize in helping infants develop their own 
feeding skills.   

 

• With consistent practice over time, most infants leave the NICU drinking all, or nearly all, of their 
required feedings to maintain growth and development.  
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Infants with BPD often breathe faster or spend more effort to breathe than infants without BPD -- and because 
of this, they require more support to help their breathing. Their feeding skills and coordination usually take 
longer to develop and perfect.  
 
Many times, the type of respiratory support that a baby with BPD is receiving determines their ability to start 
and practice oral feeding.   
 

• If a baby is receiving a little flow from a nasal cannula, is breathing comfortably, and is showing us cues 
that they want to try drinking, we can usually say that it is safe to try oral feeding.   
 

• On the other hand, if a baby is breathing fast with complicated respiratory devices on their face, it is not 
possible for the baby to complete an oral seal to suck feedings from a bottle – and learning oral feeds 
will have to be delayed.   

 

• Babies who are still needing a ventilator to breathe close to their due date will have further delays to the 
start of their oral feeds, and may need a much longer time to learn these skills.  

 

• In general, the longer the baby needs more or complex respiratory support, the longer it will take them 
to learn how to eat by mouth.  
 

We will work with you to support the unique feeding needs of your baby. 
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Types of Feeding Support  
Nasogastric tubes (NG-tubes), Gastrostomy tubes (G-tubes), and Jejunostomy tubes (J-tubes) 

The previous chapter described why preterm infants with BPD have difficulties starting and learning oral feeds. 
This section will focus on three types of artificial feeding support devices used in the NICU.  

Types of feeding support devices: 

 
i. Nasogastric tube (NG tube) – The NG tube is placed 

without surgery, enters the nose, and ends in the 
stomach. Babies usually have this tube placed soon after 
birth. 

 

 
ii. Gastrostomy tube (G-tube or GT) – The G-tube requires 

abdominal surgery and is placed in the abdomen, directly 
into the stomach.  

 

iii. Jejunostomy tube (J-tube) – The J-tube requires abdominal surgery and is placed in the mid-section 
of the small intestine 

 

For some infants, tube feedings may be needed near the mother’s original pregnancy due date, after the due 
date, or even after going home.  This usually happens when infants have not been able to drink enough milk by 
mouth to consistently gain weight.  

Even with a NG or G-tube, a baby can still breast feed, drink from a bottle, or both.  That way, a baby can still 
practice feeding and improve their skills over time.  This of course depends on the level of breathing support the 
baby is needing, and whether it is safe to start/continue practicing how to drink by mouth. 
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Type of 
feeding tube 

Advantages  Disadvantages  Important points  

Nasogastric 
tube  
(NG tube) 

• Does not require 
surgery to be placed 

• Can get dislodged, be 
pulled out, or be 
moved  

• Each time this happens, 
the tube needs to be 
replaced 
 

• We teach ~50 families each year how to 
do this  

• When this tube is in place, feedings are 
administered with a feeding pump, a 
syringe, or bag of breast milk or formula 
-- and usually every 3 to 4 hours  
 

Gastrostomy 
tube  
(G-tube) 

• G-tubes are more 
stable and durable 
than NG tubes 

• Usually placed 
laparoscopically, or 
with minimally 
invasive surgery 

• Can easily be 
covered by clothing 

• No device is on 
baby’s face, or 
partially blocking 
their nose/mouth  

• During a viral illness 
when breathing is 
harder, a GT can be 
used to give 
medications, food, 
and hydrating 
liquids  

• Developing granulation 
tissue around the G-
tube site, which may 
look pink or bumpy 
(common when 
healing; manageable 
with applying steroid 
creams on the skin) 

• Infection (uncommon) 

• Leaking (uncommon) 

• Bleeding (very rare) 

• Becoming dislodged 
and requiring another 
surgery to replace it 
(extremely rare)  

• G-tubes must be “up-
sized” as your baby 
grows (but can be done 
at your surgeon’s office 
and is not invasive) 

• Pain is managed after surgery with 
Tylenol  
o Sometimes stronger pain 

medicines are needed for a few 
days 

• Infants can usually start feeding through 
a new G-tube within 12 hours after the 
surgery, and gradually increase volumes.  

• Some infants may get their full feedings 
through the G-tube as early as 2-3 days 
after the surgery; others may need more 
time to recover and tolerate feeds  

• G-tube surgery can often be combined 
with other surgeries and procedures – 
this helps minimize use of anesthesia 

• Parents can learn how to replace a G-
tube at home, and when to seek medical 
attention 

• Babies can have G-tubes for a few 
months, for a few years, or even 
indefinitely   
o It depends on how they can safely 

eat/drink by mouth, and grow well   

• When placing a G-tube, we are not able 
to predict how long a baby might need it   
o When no longer needed, it can be 

safely removed by your surgeons 

• Some infants may benefit from another 
surgery at the time of G-tube placement 
(called Nissen or fundoplication)  
 

Jejunostomy 
tube (J-tube) 

• May be helpful for 
babies who cannot 
tolerate feedings 
into the stomach 

• Can help decrease 
aspiration 
(food/fluid going 
into the lungs) 

• Feedings can only be 
given continuously 

• Needs to be placed 
through a G-tube 
(another surgery) 

• G-tubes are almost always placed first.  

• Your surgical and medical teams will 
discuss the possibility of a J-tube if 
needed 

• Most babies can eventually transition 
back to a G-tube feed 



 

BPD Program    | 

 
21 

Controlling Pain and Discomfort 
 
Everyone who cares for babies wants to make sure each baby is comfortable during their NICU stay. Babies with 
BPD often need procedures or surgeries, and some need a ventilator for a while – all of which can cause 
discomfort.   
 
NICU staff pay close attention to pain control for babies during procedures such as repositioning, lab draws, heel 
sticks, etc. Babies can be given a lot of comfort through non-medical methods like using a gentle voice, holding 
or swaddling them the right way during a procedure, and most importantly, having parents/caregivers present 
(this will help reassure your baby). Drops of sucrose (sugar water) can also be very helpful. Developmental 
therapies (positioning, swaddling, range of motion exercises, etc.) can help babies feel more comfortable and 
develop skills to soothe themselves.  
 
If you have ideas for how to keep your baby more comfortable during routine procedures, please share your 
ideas with your nurses and physicians.   
 
We pay special attention to the comfort of babies on ventilators who are breathing through an endotracheal 
tube (tube placed through the mouth into the trachea, or windpipe), or breathing through a tracheostomy (tube 
placed directly into the trachea, or windpipe, through an opening in the neck).  

• When very preterm, most babies can comfortably breathe with a ventilator, and do not need pain 
medications or sedating medications. You may see some of them sucking on the tube, sleeping, or 
looking around while the ventilator is helping them breathe.  

• Older babies who are still needing a ventilator may become agitated and uncomfortable as they want to 
spend more time awake and try to breathe more on their own. Because their lungs are not strong 
enough yet, babies with severe BPD often struggle with staying comfortable or medically safe through 
simple tasks like diaper changes. They may need more support from the ventilator or more sedation 
during those times. Developmental therapies definitely help, but often times sedating medications are 
needed.   
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There are many different medications used for pain control and sedation in the NICU.  

 
These medications include:  

• Opioids (like morphine, which is often used to decrease pain and shortness of breath)  

• Benzodiazepines (like Midazolarn or Lorazepam, used for sedation)  

• Dexmedetomidine (used for pain control, and to decrease agitation) 

• And others  
 
The sicker the baby is from their BPD, the more likely they would require such medications. These medications 
may be used to treat pain, to help the ventilator deliver breaths more efficiently, or to help babies with sick 
hearts and pulmonary hypertension to relax and not struggle. A stable intravenous (IV) or a central line is often 
needed to give these medications. In most severe cases, babies need almost constant deep sedation (meaning 
they are asleep all the time) in order to survive, as their lungs and heart are too sick to tolerate even mild 
agitation. For these infants, multiple medications to help with sedation are needed regularly.  
 
Although necessary in these circumstances, all sedatives have the potential to negatively affect a baby’s brain.  

• Research shows that the more pain medications and sedatives a baby gets, the higher the chance of 
developmental problems.  

• At the same time, babies with BPD often have developmental problems unrelated to sedation, with 
more delays noted in those who need the ventilator the longest.  

 
 
For babies with BPD, we try to balance the need for a ventilator, use of sedatives, developmental health, and 
ongoing survival.  
 

Your medical team takes great care in prescribing, adjusting, weaning, and discontinuing these medications so 
that your baby can grow and develop to their fullest potential. 
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Retinopathy of Prematurity (ROP) 
Retinopathy of Prematurity (ROP) is an eye disease that some premature babies develop. ROP is more 
common in babies born before 30 week’s gestation, or weighing less than 1500 grams. 
 
The retina inside of the eye is not fully developed at birth in a preterm infant.  

• The retina is the back layer or “screen” on the inside of the eye that converts light into a nerve signal 
that goes to the brain.  

• In premature infants, the blood vessels that supply or "feed" the retina are not completely formed.  

• These incomplete blood vessels may grow and spread abnormally throughout the retina leading to the 
development of ROP.   

 

 
  
Most frequently, ROP is mild and does not require treatment. Sometimes, however ROP may lead to serious 
complications including blindness.  
 

• Ophthalmologists (eye doctors) closely monitor premature infants for the development of ROP.   

• Your baby will get scheduled eye exams during their stay in the NICU.  

• You will know the schedule of these exams, and can always ask questions about results and timing of the 
next exam.  

• If your infant requires treatment for ROP, the Ophthalmologist may perform laser therapy on the retina 
or inject a medicine into the eye.   

 
Depending on what is best for your baby, your Ophthalmologist and care team will explain all of these 
treatment options in more detail. 
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In ROP, the abnormal growth of blood vessels in the eye can start 
because of too much oxygen, similar to the injury of lungs in BPD. 
The role of oxygen in the body is complex – different organs that 
need it can also be harmed by it.  
 
With the most up-to-date knowledge we do our best to balance all 
the factors of the developing premature baby, paying special 
attention to the lungs and eyes.        
  
Premature infants both with and without ROP are at risk for 
developing other eye problems in early childhood such as strabismus 
(crossed eyes), amblyopia (lazy eye) and myopia (nearsightedness).  
 

 
It is extremely important that you keep all scheduled appointments for your child after discharge from the 
NICU so that, if/when needed, doctors can provide treatments to improve your baby’s eyesight later in life. 
 

 

 

 

 

 

 

 

 

  

Many infants with BPD will 
also develop ROP.   

 
Oxygenation, or how the 
body processes oxygen, plays 

a big role in both problems.  
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Research in BPD  
 
BPD was first described using chest x-rays over 50 years ago. Since then, international researchers have worked 
to reduce its frequency and to develop therapies for preterm infants. Advances in maternal and neonatal care 
improved survival and long-term outcomes, but BPD remains a serious problem, especially in infants born very 
prematurely (<28 completed weeks of pregnancy).    
  

Two major goals of BPD research are to:   
1. Better predict which babies will develop BPD  
2. Design drugs and new technologies to help make BPD less frequent and less severe    

   

Predictors of BPD  
 

The incidence (how often disease occurs) of BPD is about 25,000 new cases per year. This incidence has been 
steady over the past several decades. Researchers have studied maternal and infant factors that might help 
doctors predict which infants are at highest risk for developing BPD. Some “risk factors” include maternal 
problems such as preeclampsia (high blood pressure during pregnancy), chorioamnionitis (infection of the 
uterus), and intrauterine growth restriction (when the baby doesn’t grow well inside).    
  
Many of these problems lead to preterm birth, which is actually the highest predictor of BPD. Some infant-
related risk factors that place infants at risk for BPD are:  

• Prematurity   
• Infections   
• Being born small for gestational age 
• Time on the ventilator    

  
To make matters more complicated, it is unclear why some babies born extremely premature do not develop 
BPD. Because of this, scientists have also worked to develop “algorithms” (or a set of rules) that can calculate a 
baby’s risk of developing BPD 2-3 months after birth.   
 
The combination of risk factors may also help scientists better understand how to reduce the risk of BPD, before 
and after the baby is born. Although these algorithms are not 100% accurate, they can help families learn about 
potential problems their baby may face in the future.    
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Prevention and Management of BPD   
 

Management of babies with BPD is often difficult. Research has focused on finding therapies to reduce 
inflammation and injury to the lungs, and to help with lung growth.   
 
In the early years, doctors attempted to use medications including:   

• Anti-inflammatory drugs (steroids)   
• Diuretics (Furosemide)   
• Nutritional supplements (Vitamin A)   
• Stimulants (caffeine)    
• Inhaled gases that help the lung vessels relax (inhaled nitric oxide)   

 
Research studies using these therapies show different results to improve BPD. Ongoing research continues to 
give us more information about which treatments are best for which babies.  
  
Approaches to managing BPD without medications include:  

• Ways to improve the NICU environment  

• Growth and nutrition  

• Technology for respiratory support  
 
Almost all medications and therapies in the NICU have side effects, and BPD researchers are also working to 
balance these risks and benefits. Through new studies, we are closer to learning how to prevent BPD and have 
better long-term outcomes for babies who have BPD.   
 
It is now clear that no single medication or one combination of therapies is best for all babies with BPD.   
 

Because of these findings, research is focusing on developing tests that may help us identify which babies are 
at high risk of developing BPD -- and allow us to create a personal care plan for each baby based on their 
genetics and other unique characteristics.    

 

 

  



 

BPD Program    | 

 
27 

Your Baby’s Development  
 
We understand that while your baby is in the NICU, their development is one of your primary concerns.  
Supporting your baby’s development is one of our priorities as well. Babies with BPD are at risk for 
developmental problems. These may be related to being born early, complications of prematurity such as having 
a brain bleed or severe vision problems, and having severe lung disease that may require being on the ventilator 
for a long time.  
 
Babies in our NICU have their developmental needs evaluated frequently, and we have many team members 
and services available to focus on your baby’s needs and progress. Some of the developmental problems our 
team watches for in the NICU include:  

• Problems with posture  

• Movement  

• Visual skills  

• Pre-reaching skills  

• Feeding skills  

• Sleeping  

• Paying attention to sights and sounds  
 
Most of the NICU Developmental team’s services will be 
provided as your baby’s medical condition allows. In 
combination, these therapies can help your baby’s development 
while they are in the hospital and after they are discharged.  
 
For example, there may be times when your baby is ill or has difficulty breathing, and working with a 
developmental therapist should be rescheduled. If this occurs, your baby’s NICU team and/or developmental 
therapists will assess your baby regularly to decide when developmental therapies can begin or continue.  
 
Our NICU developmental team also includes a NICU Developmental Specialist - a nurse with special training in 
supporting NICU infant development. This Specialist will provide a developmental care plan specific for your 
baby with your insights and preferences in mind.  
 
Developmental assessments used to form your child’s developmental care plan may include:  

1. Observations of your baby during routine nursing care  
1. Discussions between you and the developmental therapists caring for your baby  
1. Sleep evaluations  
2. Use of activity tolerance scores to guide respiratory support adjustments 

 
Sleep evaluations are typically done after a baby is three months older than their due date, if they are having 
trouble with sleep, or if they continue to have pauses in breathing.       
 

Our NICU Developmental 
Team includes: 
 

• Audiology  

• Child Life 

• Music Therapy  

• Physical Therapy  

• Occupational Therapy 

• Speech Therapy  

• Developmental Specialist 
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You may be concerned about your baby’s long-
term development and problems that may occur 
once your baby goes home from the NICU.  
 
Some of these problems seen in infants with BPD 
include:  

• Cerebral palsy  

• Problems with motor skills and 
coordination  

• Intellectual and learning problems  

• Deficits or Hearing loss  

• Problems with vision  

• Problems with oral feedings  
 
Babies with the most severe BPD have more of 
these issues and developmental outcomes that 
will require extra support, therapy, and attention.  
 
In addition, some babies with tracheostomies, who have the most severe BPD, may have issues with social and 
language skills. However, we believe that getting a tracheostomy sooner may:  

• Improve developmental outcomes for some children who have the most severe BPD 

• Allow you to interact more with your baby  

• Allow us to provide your baby with more frequent developmental enrichment  
 
When your baby is ready to go home, we will again evaluate their needs for developmental follow-up and 
therapies, and will make referrals for future therapies.   
 
The NICU-Cardiac Neurodevelopment Program tracks the developmental progress of NICU infants until the 
age of five.    
 
We will also refer your baby for any therapies they may need though Early Intervention Services. Because it may 
take some time for Early Intervention Services to begin, we may have your baby see physical, occupational or 
speech therapy at one of our outpatient clinics for a short time after discharge. It is important to continue these 
therapies to monitor and treat any developmental delays or issues.  
 
If you have any questions about our plans or how we hope to implement them, please contact your medical 
team so we get the right resources and information for you and your family.  
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Getting a Tracheosotmy 
 
What is a tracheostomy?  
A tracheostomy is a surgical procedure where an opening is created in the neck to place a short, curved tube 
into the trachea (the breathing tube that connects the mouth/throat to the lungs). This tube helps a baby 
breathe, and is placed by an Otolaryngology or ENT (Ear, Nose, and Throat) surgeon.  
 

Who needs a tracheostomy and what are the benefits?  
Infants may need a tracheostomy for different reasons. The most common reasons a baby may need a 
tracheostomy include:  

• A blockage or obstruction in the upper airway (in the trachea itself or areas above it). For these infants, 
the tracheostomy allows air to get past the blockage to the lungs.  

• Severe BPD and long-term ventilator support. For these infants, the tracheostomy allows infants to 
receive ventilator support at home while lungs grow and heal.  

• Excessive secretions which can block the airway. For these babies, the tracheostomy allows a safer way 
for caregivers to suction secretions.  

• Many babies will have no devices in their mouth or on their face soon after the tracheostomy is placed. 
This will allow them to use their mouth as they grow and develop, and later, eat, drink and eventually 
learn to talk.  

 

How is a tracheostomy performed?  
When it is decided that your baby needs a tracheostomy, many teams will discuss next steps. Your family will 
meet with the Pulmonary Habilitation Program and ENT team (see chapter on Home Mechanical Ventilation). 
Many discussions and education sessions will take place. The ENT surgeons will meet with your family to discuss 
the details of the surgery. Nursing staff will also show family members a tracheostomy on a doll to familiarize 
caregivers with the procedure and the equipment. You, along with the NICU team, the BPD team, and the 
surgeons will decide when your baby is ready for this surgery. 
 

Once your baby is ready for surgery, they will be taken to the operating 
room and given general anesthesia, before an incision is made on the 
neck, creating an opening or “stoma” for the tracheostomy tube to be 
placed into the trachea. 
  

During the first 5-7 days after the surgery, the tracheostomy site will 
need to heal, and your baby will need to be kept still and comfortable 
with the use of different medications. This is a perfect time to start 
learning about how to care for the tracheostomy with your baby’s 
nurses. After that, the ENT team will perform the first tracheostomy 
tube change at the bedside and make sure everything is going as 
expected.  
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How is a tracheostomy cared for?  
Our staff will help your family members learn how to care for your baby’s tracheostomy. Families will have many 
opportunities to practice before discharge, and the more families practice, the more comfortable they feel 
before going home. Your family/caregivers will learn:  

• How to suction secretions  

• How and when to change the tracheostomy tube and tracheostomy ties 

• How to care for the skin around the stoma  

• How to use a ventilator at home and deal with emergencies  
 

How does a tracheostomy affect speech and feeding?  
At first, infants with a tracheostomy will not be able to cry or talk. Over time, there are ways of helping children 
with tracheostomy tubes develop language skills. Infants with tracheostomy tubes will receive Speech therapy 
to practice feeding skills and typically have opportunities to practice oral feeding when ready. In the beginning, 
almost all infants with a tracheostomy require an alternate way of being fed, such as with a gastrostomy tube, or 
G-tube (see chapter on feeding options).  
 

Will the tracheostomy ever be removed?  
How long an infant needs a tracheostomy depends on the reason why it was placed and whether or not those 
problems have resolved. When it is no longer needed, it may be removed by the ENT surgeons.  
 

Some babies or children may require an airway surgery in order for their tracheostomy tube to be safely 
removed. Your baby’s doctors will discuss how long it is expected that your baby will need their tracheostomy, 
and some of it will depend on how long they will need a ventilator.  
 

It can be difficult to predict how long a child may require their tracheostomy tube (usually several years), but 
this can be discussed regularly with the ENT team.  
 

We realize that needing a tracheostomy and a ventilator are life-changing events that affect your baby and your 
entire family. No one “wants” their baby to have a tracheostomy and a ventilator in order to survive, and such a 
need means your baby is sick. Your team will discuss prognosis, alternatives, and ways to deal with such 
decisions in a gradual way.  
 

Benefits to having a tracheostomy Issues to consider 

• Developmental progress  

• Need for less sedating medications  

• Possibility to go home 

• Dealing with life-threatening emergencies 

• Infections  

• Developmental problems  

• Possibility of need for airway reconstruction in the 
future 

 
Our hospital has a program to support families who have a child with a tracheostomy. If you are interested in 
connecting with another family, please let your baby’s care team know. You will also have a chance to learn 
more about tracheostomy care with other educational materials and helpful videos. Please ask your care 
team about these other resources to learn more. 
  



 

BPD Program    | 

 
31 

Home Mechanical Ventilation 
 
Most infants with BPD get better during their hospitalization and need little to no breathing support after they 
are discharged from the NICU/hospital. Some infants with more severe BPD may still need help breathing from a 
ventilator (breathing machine) after being discharged from the hospital. In this chapter, we describe the benefits 
and some practical points of caring for your baby who needs complex, respiratory support at home.  
 
Just like in the hospital, the ventilator helps to keep your baby’s lungs expanded/open, while decreasing how 
much they need to work and use energy to breathe. If your baby spends less energy to breathe and has safe 
oxygen saturation levels, they can grow and develop better. Over time, some children need the ventilator all the 
time while others may only need it during part of the day or night.  
 
Your medical team will discuss if your baby needs a home ventilator, and ways to prepare for that, which would 
include discussing tracheostomy placement. Most often, this need becomes clear if, after several attempts, your 
baby cannot come off the ventilator, grow, and thrive while still in the NICU.  
 
Once it becomes clear that your baby needs a home ventilator, you will meet the Pulmonary Habilitation 
Program (PHP) team. This team helps with a successful transition to home and with consistent follow-up after 
discharge.  
 
Before going home, the team will help train at least two caregivers in the family to care for your child at home.  
The caregivers will learn how to:  

• Manage the home ventilator  

• Care for the tracheostomy tube  

• Troubleshoot minor issues  

• Manage an emergency situation  

• Reduce the chances of a future infection  
 
This team has lots of experience teaching families to recognize 
emergencies and help you successfully care for your child at 
home with this medical technology.  
 
At home, your baby on a ventilator will need at least 2 trained 
caregivers, and will need to have an awake and fully-trained 
caregiver with them at all times. Home nurses will provide some 
of this care. Some nursing is essential when you are discharged, 
but it can often be difficult to get enough staffing for all the shifts. 
This is why it is important to have 2 caregivers that are fully 
trained to take care of all your baby’s medical needs.  
 
The home ventilator is much smaller than the ventilator that is 
used in the hospital. With another adult, you will be able to take 
your baby with the ventilator outside of your home along with 
other necessary equipment that is portable. The best way to travel with your baby and all the necessary 
equipment and supplies is by using a double stroller. The team will help you determine the best stroller to fit 
your baby’s needs. Several other supplies will be delivered to your home at the time of discharge. These are 
similar to the supplies your baby is using in the hospital. The details of this pathway will be discussed in another 
chapter.  
 

A durable medical equipment 
(DME) company will provide 
these supplies:  
• Home ventilator  

• Ventilator batteries  

• Equipment to deliver breaths to 
trach with a self-inflating bag  

• Portable suction machine  

• Humidifier for the ventilator  

• Oxygen tanks and an oxygen 
concentrator  

• Nebulizer machine to give 
inhaled medicines  

• Pulse oximeter for measuring 
oxygen saturation 
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After discharge, your baby will need to follow-up with the pediatrician for well-child or routine sick visits. Before 
you see them, our medical team will have already talked with them and summarized your baby’s medical issues 
and hospital events in detail. The PHP nurse practitioners, pulmonologists, nurse coordinators, and respiratory 
therapists will continue to care for your baby’s lung issues in the outpatient clinic.  
 
Depending on your baby’s condition, they may need less ventilator support over time and may eventually wean 
completely off the ventilator. Weaning off the ventilator is a slow and steady process that is monitored closely 
by the PHP team.  

 
It is difficult to know how long your 
baby will be on a ventilator, with 
some children needing it for 2 – 
4years after discharge from the 
hospital, and others needing it 
almost indefinitely. The PHP team 
will continue to manage your baby’s 
lung needs for as long as they are 
on the ventilator.  
 
We recognize the pathway of home 
mechanical ventilation is not for 
everyone. It is life-changing for a 
child and for the entire family. Your 
medical team, along with other 
families with similar experiences, 
are happy to discuss the benefits, 
drawbacks, and the alternatives to 
pursuing home mechanical 
ventilation.  
 
 

 
Our team is here to help make these decisions for your son/daughter in the short-term, and to provide long-
term care and advice for your child and family.  
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Your Road Home – Using Medical Equipment 
 
Does your baby have complex medical needs? Does your baby depend on medical technology? If that is the 
case, there are many things to think about to have your baby go home from the hospital safely.  
 
Through your child’s NICU stay, your baby and family will have a case manager. Our case managers are 
registered nurses who work with:  

• Home care companies called durable medical equipment (DME) companies  

• Insurance companies and families to make sure that --  
o All necessary medical equipment is ordered correctly  
o You get the best services from your insurance provider  

• Your family to make sure that you have been properly trained on any home equipment before leaving 
the hospital  

 
There are many different types of typical medical equipment that your baby may need. These might include:  

• Oxygen  

• Feeding tubes such as naso-gastric tubes (NG-tubes) or gastrostomy tubes (G-tubes)  

• Tracheostomy tube  

• Ventilators  

• Pulse oximetry  

• Suction  
 
Your baby’s medical condition will determine the type of services and or 
equipment needs for home. Your baby must be medically stable, and 
you need to be comfortable using, and troubleshooting, their home 
equipment before being discharged from the hospital.  
 
If your child is going to need a ventilator for home, you will need private 
duty nursing support. Your insurance 
company may or may not cover this service. 
Your case manager will work with you to 
obtain a waiver through the Division of 
Specialized Care of Children (DSCC) which is 
a state-funded grant program to help care 
for technology-dependent children. DSCC 
may help with home nursing, care 
coordination, and home modifications. This 
program is available to everyone living in 
Illinois regardless of their income. Other 
states have similar programs.  
 
When your child is medically stable to go 
home but more preparations are needed, 
your baby may go to a transitional care 
hospital. This may allow more time to find 
home nursing, complete teaching on how to 
use home equipment, or finish modifying your home if that’s needed. Transitional care facilities provide nursing 
support 24 hours a day while you continue to get ready to take your baby home.  
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There are three local transitional care facilities your baby can go to:  

• Almost Home Kids, Chicago and Naperville  

• LaRabida Children’s Hospital  

• Maryville Children’s Healthcare Center  
 

Insurance must approve the transfer to any of these facilities, and patients are admitted based on bed 
availability once they are medically stable to be cared for in those centers.  
 
Our NICU team provides families with support and education so that they are skilled and feel confident to take 
their baby home.  

• Bedside nurses educate parents on tracheostomy care, use of feeding tubes, medication administration 
and suctioning, just to name a few.  

• Respiratory therapists will train you how to use the home ventilator.  

• The DME company will train you how to use their specific equipment.  
 

 
We will make sure that you are independent in your child’s medical care before going home. All parents of 
babies with a tracheostomy and using a ventilator will compete a 24 hour bedside stay to become more 
confident. We promise you will be ready, and we are here to support you through this transition.  
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Your Baby’s Nutrition and Growth 
 
Nutrition and growth go hand in hand for all babies. In this chapter, we will first review some basic information 
about nutrition and growth in preterm infants, and then discuss unique problems and possible solutions for 
infants with BPD.  
 
The amount of nutrition infants receive helps them grow. When we discuss growth, we are really talking about 
an infant building new tissue – new muscle, more fat, longer and stronger bones. Patterns of growth generally 
highlight if a baby is thriving or not, especially when still sick. When talking about growth, most commonly 
people think of weight gain. In the NICU, your baby’s growth is evaluated by measuring several things -- changes 
in weight, along with changes in body length and head circumference.   
 
Most commonly, a baby’s weight is measured every day, generally in the evening. But, there may be times when 
weight is measured less frequently depending on how a baby is feeling 
and their recent growth pattern. It is important to note that it takes 
more than one day’s measurement to fully understand the quality of a 
baby’s weight gain, especially since weight can change with fluid shifts.   
 

• It is not uncommon to see weight going up and down over a few 
days in a row, but the upward trend is what is important.   

• Head circumference and body length are most often measured 
once per week and can be a better sign of a baby’s nutrition 
status than weight.  

• Recording all of these measurements on growth charts helps you 
and the medical team monitor growth over time.  

 
Understanding growth helps with decisions about medical care, including 
the amounts and types of nutrition. Doctors and nurse practitioners look 
at this information frequently, but the team’s dietitians and pharmacists 
are critical in determining your infant’s nutritional needs.  
 
When we mention “nutrition,” we are talking about many different 
factors -- This includes the following: 

• Amount of calories  

• Types of calories (for instance the amounts of fat versus protein)  

• Amounts of vitamins, minerals and electrolytes  
 
A baby needs certain amounts of calories and specific types of nutrients 
for their growth to be as close to ideal as possible.  

 
 
 
 
 
 
 
 
 
 

Nutrition 
• As much as possible, an 

infant’s nutrition is provided 
as breast milk or formula.  

• In some situations, it may be 
necessary to provide 
nutrition through a vein -- 
this is called parenteral 
nutrition (PN), or sometimes 
referred to as total 
transparenteral nutrition 
(TPN). 
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For any infant, increasing the amounts of nutrition they get can generally be accomplished in a few ways:  

• By increasing the total amount of milk or formula we provide.  

• Through fortification -- by concentrating the nutrition, keeping the amounts the same but adding more 
nutrients to that specific amount.  

 

The team will consider how a baby is doing overall to decide which option is best for your baby. 
 
In infants with BPD, we know that certain problems will need to be monitored as we focus on growth and 
nutrition.  

• It is common for infants with BPD to 
accumulate fluid in the body, which we call 
edema. This can cause fast and larger than 
expected weight gains in a short amount of 
time.  

o In these situations, the team will be 
using all of the information to sort 
through how much of an infant’s 
weight gain is from fluid build-up 
versus building new tissue.  

o The team can then determine 
whether to adjust the amount of 
calories and other nutrients.  

• In contrast to that, some of the medications 
we give may cause a baby to lose weight 
temporarily, and lose weight for more than 
a day.  

o The team will account for these situations as they evaluate and adjust feeding plans. 
 
As is routine for any preterm infant, the team will monitor your infant’s bone health.  

• We monitor for something called osteopenia of prematurity or softening of the bones, and we screen 
for this using blood tests.  

• In some situations, infants with severe BPD can develop bone fractures. This can be treated with vitamin 
and mineral supplements.  

 
Most importantly, we make every effort to prevent these situations by monitoring your baby, and checking their 
lab tests at regular intervals. While some of the issues mentioned here may cause parents to worry, it is 
important to know that difficulties with growth and nutrition can get better over time.  

 
In many situations, infants with BPD grow and thrive, and our team will work with you and your baby to 
provide the best options.  
 
As babies get closer to their date discharge from the hospital, we will work with you to establish plans that 
are practical, and that can be safely followed at home.  
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Genetic Testing for Babies with BPD 
 
BPD is a complex disease with varying causes and outcomes. Prematurity, the causes and complications of 
premature birth, and treatments after birth all play a role in the development, and severity of BPD. Genetic 
differences between children probably play some role as well, but researchers have failed to find a single gene 
or set of genes that is/are the cause of BPD. With that in mind, there are some limited circumstances in which 
your baby’s medical team may recommend genetic testing.  
 

What are genes?  
Our bodies are made up of millions of cells. While 
different types of cells make up different parts of the 
body (for example, lung cells, skin cells, blood cells, 
etc.), they all contain almost identical instructions to 
function correctly. These instructions are called genes, 
and a baby inherits different genes from each parent. 
Variations in genes are generally referred to as genetic 
variants -- Some genetic variants are inherited from 
one or both parents, while others occur new in a given 
individual. While most genetic variants do not cause 
human diseases, a small number do; and parents 
cannot control which genetic variants are passed on to 
their child.  
 

Why pursue genetic testing? What can I expect?  
If a member of your child’s medical team is suspicious that one or more genetic variants may be contributing to 
your child’s medical condition, a clinical genetic test may be recommended. Potential benefits of genetic testing 
in these circumstances include:  

• Identification of specific 
therapies which may be 
beneficial  

• Information on other, non-
genetic, tests which may be 
helpful in the future  

• Having the peace of mind 
from knowing that your 
child’s medical condition did 
have a specific identifiable 
cause -- and knowing the 
chances of this happening 
again, if you plan to have 
another child  

• Knowing that certain rare 
genetic disorders are NOT the 
cause of your child’s medical 
condition.  

 

 
 

Structure of genes in the body 
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In general, there are three main outcomes from genetic testing:  
 

1. Positive:  The test has detected one of genetic variants which 
are causing some or all of your child’s health problems. These 
genetic variants are often called “Pathogenic”.  
 

2. Negative:  The test did not detect genetic variants and there 
cannot explain your child’s health problems.  
 

3. Uncertain:  The test detected genetic variants which may or may 
not explain some of your child’s health problems. Sometimes 
this uncertainty can be resolved by testing other family 
members, sometimes the uncertainty can only be resolved by 
future research. Often, you child’s medical team can use 
knowledge they have about your child to better interpret an 
uncertain finding for you.  

 

 
Depending on the complexity of the genetic test recommended or the specific results, you may be asked to 
meet with a medical geneticist or genetic counselor to discuss the risks, benefits and alternatives to the 
proposed genetic testing.   

• In most cases, genetic testing 
is done using a sample of 
your baby’s blood  

 

• In some circumstances, 
blood or saliva from one or 
both parents may also be 
requested as part of testing 



 

BPD Program    | 

 
39 

Acknowledgements 
Editors  

Natalia Henner, MD 
Karna Murthy, MD, MSc 
 

Contributors  

Jennifer Bathgate, RD   
Jennifer Beier, APN 
Ryan Carpenter, MD 
Bimal Chaudhari, MD, MPH  
Ankur Datta, MD, MS 
Sabrina Derrington, MD  
Gustave Falciglia, MD, MSc, MS 
Denise Goodman, MD  
Arika Gupta, MD 
Aaron Hamvas, MD 
Amanda Hauck, MD 
Natalia Henner, MD  
Shayna Hibbs, MD, MSc 
Sue Horner, APN  
Lisa Krick, RN 
Megan Lagoski, MD 
Beth Laubenstein, RN  
Kerri Machut, MD 
Julie May, RN  
Karen Mestan, MD 
Carol Millunchik, RN  
Karna Murthy, MD, MSc  
Sarah Neault, APN 
Marta Perez, MD 
Nicolas Porta, MD, MSc  
Suma Rao-Gupta, MPH, MBA 
Mary Robbins, MD 
Daniel Robinson, MD, MSc 
Stephannie Voller, MD 
Hawke Yoon, MD  



 

 

 

Ann & Robert H. Lurie 

Children’s Hospital of Chicago 

225 East Chicago Avenue 

Chicago, Illinois  60611 

312.227.4000  Direct 

1.800.KIDS DOC® (1.800.543.7362) 

luriechildrens.org 

 


	Blank Page
	Blank Page



