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Fig. 38.4 Increased incidence of impaired cognitive function, academic
skills, behavioral problems and special education placement in infants
with birthweight below 750 g and 750-1499 g compared with term
infants. (Adapted from Hack M. et al. School-age outcomes in children
with birthweights under 750 g. N Engl J Med 1994, 331: 753-759.)



TABLE 68-1 Neurodevelopmental Outcomes
by Birth Weight at 8 Years

Birth Weight (kg)
<l 1-1.49 1.5-2.49 >2.5

Meurologic abnormality (%) 20 |5 8 <5
Cerebral palsy (%) =5 - 2 <0.4
Intelligence

Mean IQ 88 96 96 103
1Q <70 (%) 13 5 5 0-3
Behavioral problems (%) 29 28 29 21

IQ, Intelligence quotient.

Data from Hack M, et al. Long-term developmental outcomes of low birth weight
infants. Future Child. 1995,5:176.
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Weeks 1 30 35 40

Gestation ‘ |
H. Als, adapted from P. Hiippi, 2002




How do
30,000 genes program

1,000,000,000,000 neurons, which in turn
communicate by

1,000,000,000,000,000,000 synapses?

Every second 700 synapses till 3th year

H. Lagercrantz,1995

H. Als,|2015




Overview of the morphological and functional development of the central
nervous system. Drawing by S. S&derlind based on a draft by Hugo Lager-
crantz. From Acta Paediatr 90(2001) p. 713: Organization of the necuronal
circuits in the CNS: H. Lagercrantz, T. Ringstedt (by permission from H.
Lagércrantz, and Acta Paediatr).
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Human Neuro-Sensory Development

Sequential Pattern of Sensory Weeks Post
Development Conception
Skin (Touch) 75-18
Taste and Smell 12 -14
Audition 18-36
Movement and Position 20 - 25

Vision

38 ~2y CA
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CONCEPTION » 40 WEEKS

Toueh

Smell and Taste
Heﬁn'vb

Vision

FIRST TRIMESTER SECOND TRIMESTER THIRD TRIMESTER
(0-13 weeks) (13-26 weeks) (26-40 weeks)
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DEVELOPMENT OF SENSORY PATHWAYS EXPOSURE OF SENSORY
DURING GESTATION PATHWAYS TO THE
NICU ENVIRONMENT
CONCEPTION TERM CONTINUOUS MODERATE MINIMAL
—— i e T T T — £ _— R U

TACTILE | TACTILE
I S I I
| VESTIBULAR I VESTIBULAR |
| I |
| OLFACTORY | OLFACTORY |
| N ! !
| GUSTATORY | GUSTATORY |
| I I
i AUDITORY | AUDITORY I
I | I
| VISUAL | visuAL |
I I |
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Partnering
with Families
Safeguarding Position!ng ,
Slecp 2 &fanding — “Neonatal Neuro-protective
) '\\(? @ . . .
D U - Best Practice Guidelines

|
3me] Sound™ glouck NICU Brain Sensitive Care Committee

Qlls, Swedish Medical Center
S

Optimizing  lemperature  Light Protecting

Nutrition Skin l

el Minimizing
Stress & Pain




N

“ Karolinska

Synactive Model of Developmental Care .
*”% % Institutet

H. Als, 2007
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NICU SOUND LEVELS (IN dB) RELATIVE
TO OTHER COMMON ENVIRONMENTS

Average street noise

Heavy truck traffic
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TABLE. Noise levels

30 g

Quality Peak Intensity, Example* Inside Incubator®! Effect
dBA
Just audible 10 Heartbeat
Very quiet 20-30 Whisper <35 dBA desired
for sleep
Quiet 40 Average home
50 Light traffic Background <50 dBA desired
tor work
Moderately loud Gl Normal conversation Motor on and off
70 Vacuum cleaner Bubbling in ventilator tubing Annoyance
Loud 80 Heavy traffic Tapping incubator with fingers
Telephone ringing
a0 Pneumatic drill Closing the metal cabinet doors Hearing loss
under the incubator with persistent
exposure
Very loud 100 Power mower Closing solid plastic porthole
Uncomfortably loud 120 Boom box in car* Dropping the head of the mattress Pain and distress
140 Jet plane 30 m overhead




MNoise Levels in the NICU

45 dB AAP recommends that noise should be maintained below this level
48-69 dB Humidifiers and nebulizers

50-60 dB Mormal speaking voice

47-55 dB Incubator motor noise (Drager C2000 and 8000 = 47dB, Giraffe = 55db)
48-66 dB Giraffe incubator alarm (level 1-4)

53 dB Median noise level on conventional ventilators

55-88 dB Average noise level in NICU (combined conversation, equipment, alarms)
68 dB Raising Giraffe Canopy

70 dB Background noise should not exceed this level

77-88 dB Sensormedics HFOV

85 dB Hearing damage possible for adult; (?) neonatal effects
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