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ant Questions

fetus feel pain?



nd Outside the Womb

] Infants born prematurely
have the same anatomy
and physiology as their
unborn counterparts.

By studying the premature
infant outside the womb
we are allowed to
understand what is
happening inside the
womb.

23 weeks GA






al Pain - Not a new science

n 30 years of data

987 reported on premature
| | ere operated upon without
“anesthesia.

measured ‘fight and flight' hormones
uring and after surgery and clearly
emonstrated that these infants not only
elt pain, but had an intense response.

rther showed that the untreated pain led
a poorer health and development
outcome in these infants.




198 7 Turning Point

Iitil two landmark articles

1 1987 (Anand and Green,

[, 1! 1d Anand and Hickey

=JM, 198 ne practice of pediatric
sthesia began to change broadly.

yon became unacceptable to operate on

mature infants without meeting their
and stress needs.




ciception vs pain

ical activation of specific
IS pathy ithout the conscious

ption and subjective emotional

ence of pain '

ortical

lon’t sense pain, we sense noxious stimulation




Nociception

FERCEPTION

Thalamocortical

Thalamus POl
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Primary atierent simulus
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:quisites to feeling pain

2ceptors

rent neural pathway to spinal cord
essing structures
axis — hormones — “fight or flight”

A dala — memory and emotional state
| Brain stem - inhibition

2] Conscious experience

- ) Thalamocortical circuit




bjection #1

' the fetal nervous system means
Ive pathways are non-

imption:
' perception during fetal life must engage same
al structures as those used by adults



Response

s the anatomy/physiology existing
ime to communicate

functional and anatomic pathways may
ntially differ from their mature

erparts

ses are not tiny adults




Nerve fibers
penetrate
skin

Until specific
nociceptive nerve
fibres are mature and
coated with myelin,
the pain signals are
carried by fibres from
cutaneous touch
receptors

] The skin is very thin,
leaving the nerve
fibers closer to the
surface.



S Cutaneous
) £ touch
7/ @ receptors

f’_ton of these receptors

These are seen at 7
weeks around the
mouth and face, and
cover the entire body
by 20 weeks.

7] They are more

densely configured
per square inch than
on an adult.




Objection #2

nation of the nociceptive



Response

Ive impulses in adults carried

| iInated (C-polymodal) and thinly
velinated (A-delta) fibres

erely implies slowe
rer conduction speed in nerves of fetuses
uld be offset by smaller inter-neuron

ces traveled by the impulse.

?] Moreover, nociceptive nerve tracts in spinal
- cord and CNS undergo complete myelination
during 2"9/3™ trimesters

conduction velocity




ction #3

 the fetal nervous system would
eptive input is diminished”
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Response

With maturity, nociception is

modulated by inhibitory
pathways

In the fetus, the ability to
modulate (or inhibit pain) does
not develop until 36 - 40 weeks
gestation

Descending noradrenergic and
serotonergic

[ Dorsal horn interneuron




Objection 1

eurochemistry is functionally
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] with specific receptors in a

DS ance P (& T
pioid receptor labe
ceptors found in high density in fetal brain

inin)

~ -cal2-16 w GA



_ )jection #4

' get anywhere with the fetal pain
e we have little ability to



erbal markers of Pain

1 fetus is incapable of verbal

)m age of viab
drawal reflexes

st motor reflex
Head tilting after perioral touch
weeks GA

n} Hands touch sensitive at 10.5 weeks

In preemies




utaneous Flexor Reflex

shold in pre-term neonates

‘the spinal cord are first made in the fetus.
eraging 20 wks GA
IS reflex has been shown to parallel pain

perception exactly in terms of threshold, peak
Intensity, and sensitivity to analgesics.



expressions and pain

have

*. .‘ ed by a
cal system
nal-motor




lysiologic Responses

of living fetuses demonstrate
erate ‘fight or flight' hormones

low to the brain was decreased within 70
seconds after a painful stimulation

Thalamus-, not cortex-dependent



ysiologic Responses

IS placed through the liver to give the
these hormones are released. The
ain fibers.

d in the umblical vein, which
stent neurohormonal

N thé needle is p
) pain fibers, no co

eas the liver aspiration produced changes
tional to the stimulus.

| pain response

] even in absence of thalamocortical connections



jonse to pain relief

?] The hormonal,
autonomic and
metabolic responses
were reduced when
fentanyl
] a pain relieving opiate

] was administered
directly to the fetus.

Umbilical vein placement

Amniotic

16 week fetus
Transabdominal and liver placement




' yjection #5

 required to “feel” pain”

re of pain presupposes the
al thalamocortical circuitry
erception



- Response

nulation or ablation of the cerebral
lter pain perception



jdence of functional maturity of
cerebral cortex

) Wakefulness, sleep

[ 20-21 weeks GA

~ [} =thalamo-cortical
integrity




ummary

al nociception/pain perception start at
ature over the next 12 weeks.

ciceptors
SOry nerves
al column
amus

ek 20, the anatomy of the nervous system
» physiology of responding to the pain

~ impulse draws a clear cause and effect

- relationship.

dl |(




ummary

ferent development at GA 10
hich one can be sure noxious
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