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Objectives

• Review statistics and data on the incidence of preterm 

birth

• Review causes of preterm birth

• Review and discuss morbidities of prematurity which 

contribute to developmental delays

• Review follow-up clinics and their role in the early 

diagnosis of Cerebral Palsy

• Discuss feeding issues common in NICU graduates



The Ingredients of a good cake

from scratch



Good Cake Ingredients

from the box



Outcome of staying in the oven 

Best New Orleans cake Best New Orleans cake



The Term Newborn (a Gerber baby)



To Be a Term Newborn 



Coming out the oven too soon

Unbaked Cake Unbaked Cake



The Preterm Infant



To be a Term Newborn 2

The process of subsystem interaction (how the five subsystems work together or 

influence each other) is what is meant by the term "synaction." This synaction is 

combined with the infant's continuous interaction with the environment to formulate the 

"Synactive Theory of Infant Development."



Signs of stress, by subsystem, seen in 

preterm or full term infants in the NICU

• Autonomic Signs of Stress

Color changes (pallor, flushing (turning red), and cyanosis (turning blue)

Changes in vital signs (heart rate, respiratory rate, blood pressure (BP), pulse ox rate)

Visceral responses (vomiting, gagging, hiccups, passing gas); Sneezing or Yawning

• Motor Signs of Stress

Generalized hypotonia (limp, decreased resistance to moving of the infant's extremities)

Frantic flailing movements; Finger splaying (holding fingers spread wide apart)

Hyperextension of extremities (arms or legs extended straight out almost in a locked position)

• State Signs of Stress

Diffuse sleep states (lots of twitching, grimacing, not resting peacefully)

Glassy-eyed (appears to be "tuning out")

Gaze aversion (cuts eyes to the side trying not to look at what is in front of them)

Staring (a locked gaze, usually wide open eyes)

Panicked look; Irritability (hard to console)

• Attention/Interaction Signs of Stress

Infant will demonstrate stress signals of the autonomic, motor and state systems

Inability to integrate with other sensory input (can't look and face, listen to talking and suck a bottle at the same 

time)

• Self-Regulatory Behaviors - these are attempts to deal with stress and regain control

Change in position

Hand-to-mouth; Grasping

Sucking     Visual locking   Hand clasping



Too soon



Risk for 

Developmental 

Problems

A  collection of causes



Epidemiology of Prematurity

• Preterm birth is a  major cause of death and a significant 

cause of long-term loss of human potential amongst its 

survivors worldwide.

• Complications of preterm birth are the single largest direct 

cause of neonatal deaths, responsible for 35% of the 

world’s 3.1 million deaths per year, and 2nd most common 

cause of under-5 deaths, after pneumonia.

• In almost all high- and medium-income countries of the 

world, preterm birth is the leading cause of childhood 

death.



Prematurity: Epidemiology



Premie Epidemiology



Human Cost of prematurity



Preterm Births Worldwide 1



Prematurity in USA



Premie:  definiton



Prematurity & Low Birth Weight



NICU 

admissions

For Ochsner Baptist, 

which had approximately 

3300 deliveries in 2018, 

this would equate to 375 

newborns per year. 

We have set up our 

HRNB followup clinic to 

accommodate this 

number.



Why Premies have problems



Why Premies have Developmental  

Problems 1



Why Premies have Developmental  

Problems 2



Specific Causes of Neurodevelopmental 

Problems



Premie Problems 



Goal of HRIF Programs

• Provide early identification and referral of 

neurodevelopmental delays and impairments to preterm 

infants or those with perinatal insults contributing to their 

developmental vulnerability.

• Serve as referral centers for general providers who have 

identified delays on routine screenings.

• Providers in HRIF can further support diagnoses, provide 

a mechanism for better understanding of disorders, help 

define prognoses, monitor longitudinal history of a 

disease and document the effects of interventions.

from Implementation of the HINE in a HRIF program. 

Maitre, NL et al.  Ped Neuro 65, (2016), 31-38



High Risk Infant Follow-up: Why?



HRIF: for Early Detection



Our Current Team

• NeuroDevelopmental Pediatrician or Nurse Practitioner

• Social Worker

• Speech Language Pathologist

• Occupational Therapy

• Physical Therapy



Recommended Follow-up of High Risk 

Infants



Follow-up Purpose



2 Major Areas of our Focus:

NeuroDevelopment & Feeding



Definition of Cerebral Palsy



Occurrence of CP



Signs of Cerebral Palsy



Evidence of CP: 

Persistence of Primitive Reflexes



CEREBRAL PALSY



Brain Bleeds



Brain Bleeds



Brain Bleeds



Cerebral Palsy 



Cerebral Palsy: relation to Apgar Score



Cerebral Palsy: When to Diagnosis
• CP describes the most common physical disability in 

childhood

• Occurs in 1 in 500 live births

• Historically, the diagnosis has been made between age 12 

and 24 months, but can now be made before 6 months 

corrected age



Early Diagnosis of Cerebral Palsy



Early Diagnosis of Cerebral Palsy



Early Diagnosis of CP



CP, Early Diagnosis



Hammersmith Infant Neurological 

Examination (HINE)



Cerebral Palsy based on HINE score



To Diagnosis Cerebral Palsy



Cerebral Palsy, Types



CP-will the child walk?



Feeding Issues



Feeding Issues:  Why?



Feeding Problems: 



Items that Impact Feeding





Deciding on a Gastrostomy

• As a general rule, PEG feeding should be considered if it 

is expected that the patient’s nutritional intake is likely to 

be qualitatively or quantitatively inadequate for a period 

exceeding 2–3 weeks. 

• The central question to be answered is whether PEG 

feeding is likely to improve or maintain the patient’s quality 

of life? 

• Placement of a PEG-tube should always be for medical 

reasons and not for administrative convenience—saving 

time, money or manpower—nor is a PEG tube a 

substitute for good nursing care



Indications for Gastrostomy

• The primary aim of enteral tube 

feeding is to avoid further loss of 

body weight, to correct 

significant nutritional 

deficiencies, to rehydrate the 

patient, to promote growth in 

children with growth retardation, 

and to stop the related 

deterioration of the quality of life 

of the patient due to inadequate 

oral nutritional intake. 

ESPEN  Guidelines on artificial 

enteral nutrition—Percutaneous 

endoscopic gastrostomy (PEG). 

Clinical Nutrition (2005) 24, 848–

861 

• Oncological disorders (stenosing
tumours in the ear, nose and throat 
region or the upper gastrointestinal 
tract; PEG tubes may be used 
palliatively in inoperable cases or 
placed prior to surgery, radiotherapy 
or chemotherapy and removed when 
the patient has recovered and has a 
reliable and adequate oral intake.  

• Neurological disorders (dysphagic
states after cerebrovascular stroke or 
craniocerebral trauma, and in 
patients with cerebral tumours, 
bulbar paralysis, Parkinson’s 
disease, amyotrophic lateral 
sclerosis, cerebral palsy). 

• Other clinical conditions (wasting in 
AIDS, short bowel syndrome, 
reconstructive facial surgery, 
prolonged coma, polytrauma, Crohns
disease, cystic fibrosis, chronic renal 
failure, congenital abnormalities, e.g. 
tracheo-oesophageal fistula).



Indications for enteral tube feeding in 

paediatric patients

Table 1

Incapacity or limited ability to eat:  Suck–swallow dysfunction (for 
example, prematurity, neurological disorders, discoordinated swallowing) 
Congenital abnormalities (for example, craniofacial malformations, 
oesophageal atresia, tracheo-oesophageal fistulae). 

Inability to meet requirements by oral intake: Fatigue and muscle 
weakness (for example, cardiac disease, respiratory disease) Increased 
metabolic needs (for example, trauma, burns, sepsis, cystic fibrosis, 
congenital heart disease, multiple organ failure)

• Increased nutritional losses:  Impaired digestion (for example, 
pancreatic insufficiency, enzyme deficiencies) Impaired absorption (for 
example, intestinal resection, mucosal damage or inflammation). Excess 
gastrointestinal losses (for example, high-output fistulae, protein-losing 
enteropathy, chronic diarrhoea) 

• Altered metabolism/primary disease management:   Inborn error of 
fasting adaptation (for example, hyperinsulinaemia, glycogen storage 
disease, defects in gluconeogenesis) Impaired organ function (for 
example, renal disease, liver disease, pulmonary disease)



Surgical Intervention for GI Issues



Reasons for Feeding Aversions

• In neonates and infants who have never been orally fed 

from birth and in those for whom tube feeding lasts for a 

longer period (from 6 weeks to over 1 year), however, 

without any progressive oral stimulation programme, the 

reintroduction of oral feeding can be an ordeal for the 

child and the caregiver alike. 

• The absence or involution of the afferent sensory input 

(tactile, olfactory and taste) from the oro-pharynx, which 

normally occurs during oral feeding, means that, when 

attempts are made to start oral feeding, the presence of 

food in the mouth is likely to be misinterpreted as a 

noxious stimulus and to stimulate the gag reflex and lead 

to oro-aversion.



Return to Oral Feedings

• Thus, early oral stimulation is a crucial component of 

feeding management in the exclusively tube-fed neonate 

and intraoral massage, for instance, has been shown to 

be useful in inhibiting the gag reflex and helping it to 

mature into an adult pattern (Senez et al., 1996). 

Gastrostomy tube feeding:  When to start, what to feed, 

how to stop.  F Gottrand and PB Sullivan. European 

Journal of Clinical Nutrition (2010) 64, S17–S21



Let them Eat

• When a decision is made to begin the process of 
normalizing feeding, this will be more successful if 
approached as a multi-disciplinary process. The speech 
and language therapist will provide oral stimulation and 
deal with eating-related maladaptive behaviour, such as 
grimacing, mouth closure and gagging. The dietitian will 
advise on food texture and consistency and assist in the 
development of a behavioural feeding plan.

• Managing feeding problems and especially weaning a 
child off tube feeding are major challenges for the parents 
and for all health workers involved, including dietitians, 
speech therapists, psychologists, nurses and 
Paediatricians. (yes, you all are in charge of this).

Ibid



Getting to Eating



Our Teams

• Early Feeding issues

(HRIF clinic)

Speech Pathology

Occupational Therapy

Consultations with:

Nutrition

Gastroenterology

?ENT

• Late Feeding issues

(Ex-premie, CHD, ASD, 
sensory issues)

Speech Pathology

Occupational Therapy

Clinical Psychology

Consultations with:

Nutrition

Gastroenterology

?ENT



Our Goal– the Finished Cake



Have your cake and eat it too



Why Refer & Evaluate

• ROLE OF EARLY INTERVENTION



Early Intervention Saves $$’s
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