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DISTRICT OF COLUMBIA PAIN-CAPABLE
UNBORN CHILD PROTECTION ACT

THURSDAY, MAY 17, 2012

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON THE CONSTITUTION,
COMMITTEE ON THE JUDICIARY,
Washington, DC.

The Subcommittee met, pursuant to call, at 4:06 p.m., in room
2141, Rayburn House Office Building, the Honorable Trent Franks
(Chairman of the Subcommittee) presiding.

Present: Representatives Franks, Chabot, King, Nadler, Scott
and Quigley.

Staff Present: (Majority) Paul Taylor, Subcommittee Chief Coun-
sel; Jacki Pick, Counsel; Sarah Vance, Clerk; (Minority) David
Lachmann, Subcommittee Staff Director; and Veronica Eligan, Pro-
fessional Staff Member.

Mr. FRANKS. This hearing will come to order. Thank you all for
being here today. We especially appreciate our witnesses here. And
without objection, the Chair is authorized to declare a recess of the
Committee at any time. And again, we welcome you all here.

And I recognize myself now for 5 minutes for an opening state-
ment.

The gruesome late-term abortions of unborn children who can
feel pain is, in my opinion, the greatest human rights atrocity in
the United States today. Today’s hearing examines H.R. 3803, the
District of Columbia Pain-Capable Unborn Child Protection Act.
This bipartisan measure has greater than 190 sponsors in the
House of Representatives, and it protects unborn children who can
feel pain from being subjected to inhumane, torturous late-term
abortions.

Medical science regarding the development of unborn babies and
their capacities at various stages of growth has advanced very dra-
matically, demonstrating clearly that unborn children indeed expe-
rience pain. The biggest single hurdle to legislation like H.R. 3803
is that opponents deny unborn babies feel pain at all, as if some-
how the ability to feel pain magically develops instantaneously as
the child passes through the birth canal.

This level of understanding might be excused in earlier eras of
human history, but the evidence available to us today is extensive
and irrefutable. Unborn children have the capacity to experience
pain at least by 20 weeks, and very likely substantially earlier.

I will now enter into the record a 29-page summary of the dozens
of studies worldwide confirming that unborn children feel pain by
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at least 20 weeks postfertilization. This information is available at
www.doctorsonfetalpain.org. That is www.doctorsonfetalpain.org.
And I recommend that all committee members, their staff, and
members of the press review this site to get the most current evi-
dence on unborn pain, rather than to have their understanding ce-
mented in an earlier time when scientists still believed in sponta-
neous generation and that the Earth was flat.
[The information referred to follows:]

Fetal Pain: The Evidence

The eleven points below summarize the substantial
medical and scientific evidence that unborn children can feel
pain by 20 weeks after fertilization.

www.doctorsonfetalpain.org

posted March 14, 2011

1: Pain receptors (nociceptors) are present throughout the unborn child’s entire body by
no later than 20 weeks after fertilization and nerves link these receptors to the brain’s
thalamus and subcortical plate by no later than 20 weeks.

DOCUMENTATION:

a. Pain receptors (nociceptors) are present throughout the unborn child’s entire
body by no later than 20 weeks.

1. Myers, 2004, p.241, para.2, “The first essential requirement for nociception is the
presence of sensory receptors, which first develop in the perioral area at approximately 7
weeks gestation and are diffusely located throughout the body by 14 weeks.””

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesihesiology. 18:2
(2004) 231-258.

»Smith S. Commission of Inquiry into Fetal Senticnce. London: CARE, 1996.

2. Derbyshire, 2010, p.7, para.2, “For the foetus, an existence of ‘pain’ rests upon the
existence of a stimulus that poses a threat to tissue, being detected by a nervous system
capable of preferentially responding to stimuli that pose a threat to tissue. The entire
experience is completely bounded by the limits of the sensory system and the relationship
between that system and the stimulus. If pain is conceived of in this manner then it
becomes possible to talk of foetal pain anytime between 10 and 17 weeks GA [gestational
age] when nociceptors develop and mature, and there is evidence of behavioural
responses to touch.”

Note: Derbyshire’s other published works indicate that he believes pain requires
subjective human experience, not possible until after birth; nonetheless, he acknowledges
this finding.

Derbyshire SW, Foetal pain? Best Practice & Research Clinical Obstetrics and
Gynaecology 24:5 (2010) 647-655.
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Anand, 1987, p.2, para.2, “Cutaneous sensory receptors appear in the perioral area of the
human fetus in the 7th week of gestation; they spread to the rest of the face, the palms of
the hands, and the soles of the feet by the 11th week, to the trunk and proximal parts of
the arg}g 6and legs by the 15th week, and to all cutaneous and mucous surfaces by the 20th
week.

Anand KIS, Hickey PR. Pain and its effects in the human neonate and fetus. New
FEngland Journal of Medicine. 317:21 (1987) 1321-1329.

“Humphrey T. Some correlations between the appearance of human fetal reflexes and
the development of the nervous system. Progress in Brain Research. 4 (1964) 93-135.

*Valnaan HB, Pearson JP. What the fetus feels. British Medical Journal. 280 (1980)
233-234.

Vanhatalo, 2000, p.146, col 2, para.2, “First nociceptors appear around the mouth as
early as the seventh gestational week; by the 20th week these are present all over the
body.”

Vanhalto S, van Nieuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

Brusseau, 2008, p.14, para.3, “The first essential requirement for nociception is the
presence of sensory receptors, which develop first in the perioral area at around 7 weeks
gestation. From here, they develop in the rest of the face and in the palmar surfaces of
the hands and soles of the feet from 11 weeks. By 20 weeks, they are present throughout
all of the skin and mucosal surfaces."

Brusscau R. Developmental Perpectives: is the Fetus Conscious? fnrernational
Anesthesiology Clinics. 46:3 (2008) 11-23.

"Simons SH, Tibbocl D. Pain perception development and maturation, Sesminars on
letal and Neonatal Medicine. 11 (2006) 227-231.

nerves link these receptors to the brain’s thalamus and subcortical plate by no later
than 20 weeks.

Van Scheltema 2008, p.313, para.1 — “The connection between the spinal cord and the
thalamus (an obligatory station through which nearly all sensory information must pass
before reaching the cortex) starts to develop from 14 weeks onwards and is finished at 20
weeks.”

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and
Maternal Medicine Review. 19:4 (2008) 311-324.



Glover, 1999, p.882, col.1, para.1, “Most incoming pathways, including nociceptive
ones, are routed through the thalamus and, as stated above, penetrates the subplate zone
from about 17 weeks... These monoamine fibres start to invade the subplate zone at 13
weeks and reach the cortex at about 16 weeks. This puts an early limit on when it is likely
that the fetus might be aware of anything that is going on in its body or elsewhere.”

Glover V. Fetal pain: implications for research and practice. British Journal of Obstetrics
and Gynaecology. 106 (1999) 881-886.

Lee, 2005, p.950, col.1, “In contrast to direct thalamocortical fibers, which are not visible
until almost the third trimester, thalamic afferents begin to reach the somatosensory
subplate at 18 weeks’ developmental age (20 weeks® gestational age)'® and the visual
subplate at 20 to 22 weeks’ gestational age. These afferents appear morphologically
mature enough to synapse with subplate neurons.'””

Note: Lee et al. believe that pain requires conscious cortical processing, which they deem
unlikely until 29 or 30 weeks; nonetheless, they acknowledges this finding.

Lee SJ, Ralston HIP, Drey EA, Partridge. JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947-954.

“Kostovic I, Rakic P. Devclopmental history of the transicnt subplate zone in the visual
and somatoscnsory cortex of the macaquc monkey and human brain. Journal of
Comparative Neurology. 297 (1990) 441470,

"Hevner RF. Devclopment of connections in the human visual system during fotal mid-
gestation: a Diltracing study. Journal of Iixperiemental Neuropathology & Fxperimental
Neurology. 59 (2000) 385-392.

Gupta, 2008, p.74, col .2, para.1, “ Peripheral nerve receptors develop between 7 and 20
weeks gestation. .. Spinothalamic fibres (responsible for transmission of pain) develop
between 16 and 20 weeks gestation, and thalamocortical fibres between 17 and 24 weeks
gestation.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anacsthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8.2 (2008) 71-75.

w



2: By 8 weeks after fertilization, the unborn child reacts to touch. After 20 weeks, the
unborn child reacts to stimuli that would be recognized as painful if applied to an adult
human, for example by recoiling.

DOCUMENTATION:
a. By 8 weeks after fertilization, the unborn child reacts to touch.

1. Gupta, 2008, p.74, col .2, para.2, “Movement of the fetus in response to external stimuli
oceurs as carly as 8 weeks gestation...”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

2. Glover, 2004, p.36, para.4, “The fetus starts to make movements in response to being
touched from eight weeks, and more complex movements build up, as detected by real
time ultrasound, over the next few weeks.”

Glover V. The fetus may fecl pain from 20 weeks; The Fetal Pain Controversy.
Conscience. 25:3 (2004) 35-37.

3. Myers 2004, p.241, para.6, “A motor response can first be seen as a whole body
movement away from a stimulus and observed on ultrasound from as early as 7.5 weeks’
gestational age. The perioral area is the first part of the body to respond to touch at
approximately 8 weeks, but by 14 weeks most of the body is responsive to touch.”

Myecrs LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anacsthetic management. Best Practice & Research Clinical Anaesihesiology. 18:2
(2004) 231-258.

4. Derbyshire, 2008, p. 119, col.2, para.4, “Responses to touch begin at 7-8 weeks gestation
when touching the peri-oral region results in a contralateral bending of the head. The
palms of the hands become sensitive to stroking at 10-11 weeks gestation and the rest of
the body becomes sensitive around 13-14 weeks gestation ™

Note: Derhyshire’s other published works indicate that he believes pain requires
subjective human experience, not possible until afier birth, nonetheless, he acknowledges
this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Health Matrers. 16: 31Supp. (2008) 117-126.

“Fitzgerald M. Neurobiology of fetal and necnatalpain. In:Wall P, Melzack R, editors.
Textbook of Pain. Oxford Churchill Livingstone, 1994, p.1533-63,

b. After 20 weeks, the unborn child reacts to stimuli that would be recognized as painful if
applied to an adult human, for example by recoiling.
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Gupta, 2008, p. p.74, col 2, para.2, “Behavioural responses... Response to painful
stimuli occurs from 22 weeks gestation [= 20 weeks post-fertilization].”

Gupta R, Kilby M, Cooper G. Fetal surgery and anacsthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8.2 (2008) 71-75.

Giannakoulopoulos, 1994, p.77, col.2, para.3, “We have observed that the fetus reacts to
intrahepatic vein needling with vigorous body and breathing movements, which are not
present during placental cord insertion needling."

Giannakoulopoulos X, Scpulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81.

Lowery, 2007, p.276, col 2, paral, “Fetuses undergoing intrauterine invasive procedures,
definitely illustrative of pain signaling, were reported to show coordinated responses
signaling the avoidance of tissue injury.'™

Lowery CL, Hardman MP, Manning N, Clancy B, Hall RW, Anand KJS.
Neurodevelopmental Changes of Fetal Pain. Seminars in Pernatology. 31 (2007) 275-
282,

“Williams C. Framing the fetus in medical work: rituals and practices. Social Science &
Medicine. 60 (2005) 2085-2095.

Mellor, 2005, p.457, col.1, para.2, “For instance, the human fetus responds to
intrahepatic needling (versus umbilical cord sampling) by moving away and with an
increase in the levels of circulating stress hormones. . .7%7274+7
Note: Mellor et al. believe that the unborn child is kept “asleep’ i utero, and therefore
does not perceive pain, nonetheless, they recognize this finding.

Mellor DJ, Diesch TJ, Gunn AJ, Bennet L. The importance of “awareness’ for
understanding fotal pain. Brain Research Reviews. 49 (2005) 455-471.

"' Giannakoulopoulos X, Scpulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and f-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81.

73Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline
responses to invasive procedures. Pediatric Research. 45 (1999) 494-499,

MGitau R, Fisk NM, Teixeira M, Cameron A, Glover V. Fetal hypothalamic—pituitary—
adrenal stress responses to invasive procedures are independent of maternal responses.
Journal of Clinical Endocrinology and Metabolism. 86 (2001) 104-109.

"Gitau R, Fisk NM, Glover V. Human fotal and maternal corticotraphin reloascing
hormone responses to acutce stress. Archives of Disease in Childhood - Fetal Neonatal
Edition. 89 (2004) F29-F32.



3: In the unborn child, application of such painful stimuli is associated with significant
increases in stress hormones known as the stress response.

DOCUMENTATION:

1.

Tran, 2010, p.44, col .1, para.7, “Invasive fetal procedures clearly elicit a stress
response...”

Tran, KM. Ancsthesia for fetal surgery. Seminars in Feial & Neonatal Medicine. 15
(2010) 40-45.

Myers, 2004, p.242, para.2, “Human fetal endocrine responses to stress have been
demonstrated from as early as 18 weeks® gestation. Giannakoulopoulos et al” first
demonstrated increases in fetal plasma concentrations of cortisol and B-endorphin in
response to prolonged needling of the intrahepatic vein (IHV) for intrauterine transfusion.
The magnitude of these stress responses directly correlated with the duration of the
procedure. Fetuses having the same procedure of transfusion, but via the non-innervated
placental cord insertion, failed to show these hormonal responses. Gitau et al'™ observed
arise in f-endorphin during intrahepatic transfusion from 18 weeks’ gestation, which was
seen throughout pregnancy independent both of gestation and the maternal response. The
fetal cortisol response, again independent of the mother’s, was observed from 20 weeks’
gestation '’ Fetal intravenous administration of the opioid receptor agonist, fentanyl,
ablated the B-endorphin response and partially ablated the cortisol response to the stress
of THV needling, suggesting an analgesic effect."”" A similar, but faster, response is seen
in fetal production of noradrenalin to IHV needling. This too is observed in fetuses as
early as 18 weeks, is independent to the maternal response and increases to some extent
with gestational age.loz Thus, from these studies one can conclude that the human fetal
hypothalamic— pituitary—adrenal axis is functionally mature enough to produce a 3-
endorphin response by 18 weeks and to produce cortisol and noradrenalin responses from
20 weeks” gestation.”

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 18:2
(2004) 231-258.

» Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fotal plasma
cortisol and B-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81.

1% Gitau R, Fisk NM, Tcixcira JM, Camcron A, Glover V. Fetal hypothalamic—pituitary—

adrenal stress responscs to invasive procedures arc independent of matcrnal responscs.
Journal of Clinical Endocrinology and Metabolism. 86 (2001) 104-109.

'"'Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cameron, AD, Glover VA,
Eftect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Responsc to Intrauterine Needling. Aresthesiology. 95 (2001) 828-835.
"“Giannakoulopoulos X, Teixeira J, Fisk N, Glover V. Human fetal and maternal
noradrenaline responses to invasive procedures. Pediarric Research. 45(1999) 494-499.



3. Derbyshire, June 2008, p.4, col.1, para.5, “Another stage of advancing neural
development takes place at 18 weeks, when it has been demonstrated that the fetus will
launch a hormonal stress response to direct noxious stimulation.”

Note: Derbyshire believes that pain requirves subjective human experience, not possible
until after birth; nonetheless. he acknowledges this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Heaith Matters. 16: 318upp. (2008) 117-126.

4. Gupta, 2008, p.74, col.2, para.3, “Fetal stress in response to painful stimuli is shown by
increased cortisol and B-endorphin concentrations, and vigorous movements and
breathing efforts.” There is no correlation between maternal and fetal norepinephrine
levels, suggesting a lack of placental transfer of norepinephrine. This independent stress
response in the fetus occurs from 18 weeks gestation.'”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

"Boris P, Cox PBW, Gogarten W, Strumper D, Marcus MAE. Fetal surgery,
anaesthesiological considerations. Current Opinion in Anaesthesiology. 17 (2004) 235-
240.

9Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline
responscs to invasive procedurcs. Pediatric Research. 45 (1999) 494-499,

""Marcus M, Gogarten W, Louwen F. Remifentanil for fotal intrautcring microcndoscopic
proccdurcs. Anesthesia & Analgesia. 88 (1999) S257.

5. Fisk, 2001, p.828, col 2, para.3, “Our group has shown that the human fetus from 18-20
weeks elaborates pituitary-adrenal, sympatho-adrenal, and circulatory stress responses to
physical insults.” p.834, col.2, para.2, “This study confirms that invasive procedures
produce stress responses...."

Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Cameron, AD, Glover VA,
Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Response to Intrauterine Needling. Anesthesiology. 95 (2001) 828-835.



4: Subjection to such painful stimuli is associated with long-term harmful
neurodevelopmental effects, such as altered pain sensitivity and, possibly, emotional,
behavioral, and learning disabilities later in life.

DOCUMENTATION:

1. Van de Velde, 2006, p.234, col.1, para.3, “It is becoming increasingly clear that
experiences of pain will be ‘remembered’ by the developing nervous system, perhaps for
the entire life of the individual ¥ These findings should focus the attention of
clinicians on the long-term impact of early painful experiences, and highlight the urgent
need for developing therapeutic strategies for the management of neonatal and fetal
pain.”

Van de Velde M, Jani J, De Buck F, Deprest J. Fetal pain perception and pain
management. Seminars in Fetal & Neonatal Medicine. 11 (2006) 232-236.

* Vanhalto S, van Nicuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

* Anand KJS. Pain, plasticity, and premature birth: a preseription for pormanent
suffering? Nature Medicine. 6(2000) 971-973.

2. Vanhatalo, 2000, p.148, col .2, para.4, “All these data suggest that a repetitive, or sometimes
even strong acute pain experience is associated with long-term changes in a large number of
pain-related physiological functions, and pain or its concomitant stress increase the incidence
of later complications in neurological and/or psychological development.”

Note: Vanhalto & Niewenhuizen believe that pain requires cortical processing;
nevertheless, they acknowledge that, “noxious stimuli may have adverse effects on
the developing individual regardless of the quality or the level of processing in the
hrain...after the development of the spinal cord afferents around the gestational week
10, there may be no age limit at which one can be sure noxae are harmless.” (p. 149,
col. 1, para.2).

Vanhalto S, van Nicuwenhuizen O. Fetal Pain? Brain & Development. 22 (2000) 145-
150.

3. Gupta, 2008, p.74, col 2, para.3, “ There may be long-term implications of not providing
adequate fetal analgesia such as hyperalgesia, and possibly increased morbidity and
mortality.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing
Fducation in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

4. Lee, 2005, p.951, col.1, para.3, “When long-term fetal well-being is a central
consideration, evidence of fetal pain is unnecessary to justify fetal anaesthesia and
analgesia because they serve other purposes unrelated to pain reduction, including ... (3)
preventing hormonal stress responses associated with poor surgical outcomes in



10

neonates’ "%, and (4) preventing possible adverse effects on long-term neurodevelopment

and behavioral responses to pain. ’

Note: Lee et al. helieve that pain requires conscious cortical processing. which they deem
unlikely until 29 or 30 weeks; nonetheless, they acknowledges this finding.

Lee SJ, Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947954,

" Anand KJ, Hickey PR.Halothane-morphine compared with high-dose sufentanil for
anesthesia and postoperative analgesia in neonatal cardiac surgery. New England Journal
of Medicine. 326 (1992) 1-9.

" Anand KJ, Sippell WG, Aynsley-Green A. Randomiscd trial of fontany] anacsthesia in
preterm babies undergoing surgery: cffocts on the stress responsc. Lancet. 329 (1987) 62-
66.

"Johnston CC, Stevens BJ. Expericnce in a nconatal intensive carc unit affcets pain
responsc. Hediatrics. 98 (1996) 925-930.

"Taddio A, Katz J, llcrsich AL, Koren G. Effcct of nconatal circumeision on pain
responsc during subscquent routine vaccination. Lancer. 349 (1997) 599-603.

PTaylor A, Fisk NM, Glover V. Mode of delivery and subscquent stress response.
Lancet. 355 (2000) 120.
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S: For the purposes of surgery on unborn children, fetal anesthesia is routinely
administered and is associated with a decrease in stress hormones compared to their level
when painful stimuli are applied without such anesthesia.

DOCUMENTATION:

a. For the purposes of surgery on unborn children, fetal anesthesia is routinely
administered.

1. Van de Velde, 2005, p.256, col.2, para.2, “Therefore, it has been suggested that pain
relief has to be provided during in utero interventions on the fetus from mid-gestation (20
weeks) on.

2-34

Van de Velde M, Van Schoubroeck DV, Lewi LE, Marcus MAE, Jani JC, Missant C,
Teunkens A, Deprest J. Remifentanil for Fetal Immobilization and Maternal Sedation
During Fetoscopic Surgery: A Randomized, Double-Blind Comparison with Diazepam.
Anesthesia & Analgesia. 101 (2003) 251-238.

32(]iannakoulopoulos X, Scpulveda W, Kourtis P, Glover V. Fisk NM. Fctal plasma
cortisol and B-cndorphin responsc to intrauterine needling Lancet. 344 (1994) 77-81.

wGiannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline
responses to invasive procedures. Pediatric Research. 45 (1999) 494-499.

*Anand KJS, Mazc M. Fetuscs, fentanyl, and the stress response. Anesthesiology. 95
(2001) 823-825.

2. Myers, 2004, p.236, para.3, “The anaesthesiologist is required to provide both maternal
and fetal anaesthesia and analgesia while ensuring both maternal and fetal haemodynamic
stability...Since substantial evidence exists demonstrating the ability of the second
trimester fetus to mount a neuroendrocrine response to noxious stimuli. .. fetal pain
management must be considered in every case.”

p.240, col .5, “A substantial amount of both animal and human research demonstrated that
the fetus is able to mount a substantial neuroendocrine response to noxious stimuli as
ecarly as the second trimester of pregnancy. Fetal neuroanatomical development further
substantiates this research. Evidence also exists that suggests that these responses to
noxious stimuli may, in fact, alter the response to subsequent noxious stimuli long after
the initial insult. This is the rationale behind providing fetal anaesthesia and analgesia
whenever surgical intervention is thought to potentially provide a noxious insult to the
fetus.”

Myers LB, Bulich LA, Hess, P, Miller, NM. Fetal endoscopic surgery: indications and
anaesthetic management. Best Practice & Research Clinical Anaesthesiology. 182
(2004) 231-258.
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Gupta, 2008, p.74, col .2, para.4, “As with any procedure, the provision of analgesia
depends on the likely severity of pain associated with the intervention. However,
analgesia is recommended for:

{1) endoscopic, intrauterine surgery on placenta, cord, and membranes;

(ii) late termination of pregnancy;

(iii)  direct surgical trauma to the fetus.”

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuning
Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75.

Giannakoulopoulos, 1994, p.80, col .2, para.4, “Just as physicians now provide neonates
with adequate analgesia, our findings suggest that those dealing with the fetus should
consider making similar modifications to their practice. This applies not just to
diagnostic and therapeutic procedures on the fetus, but possibly also to termination of
pregnancy, especially by surgical techniques involving dismemberment.”

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma
cortisol and B-endorphin response to intrauterine needling. Lancer. 344 (1994) 77-81.

Van Scheltema, 2008, p.320, para.3, “Neuroanatomical, neurophysiological, hormonal,
haemodynamic and behavioural data indicate that a fetus is capable of reacting to noxious
stimuli, implying that the fetus can experience stress and possibly even pain... The
changes described can be long-lasting, perhaps even life-long... We therefore think that
when performing invasive intrauterine procedures it is important to accomplish fetal
anaesthesia to protect the fetus from possible harmful effects on the developing neural
system. It is difficult to determine from what gestation onwards fetal anaesthesia should
be provided; however, we feel that it should be considered from at least mid-gestation.”

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and
Maternal Medicine Review. 19:4 (2008) 311-324.

. Fetal anesthesia ... is associated with a decrease in stress hormones compared to
their level when painful stimuli is applied without such anesthesia.

Fisk, 2001, p.834, col.2, para.3, “This study provides the first evidence that direct fetal
analgesia reduces stress responses to intervention in utero.”

Abstract, “The authors investigated whether fentanyl ablates the fetal stress response to
needling using the model of delayed interval sampling during intrahepatic vein blood
sampling and transfusion in alloimmunized fetuses undergoing intravascular transfusion
between 20 and 35 weeks.

“Fentanyl reduced the B endorphin (mean difference in changes, -70.3 pg/ml; 95%
confidence interval, -121 to -19.2;#> = 0.02) and middle cerebral artery pulsatility index
response (mean difference, 0.65; 95% confidence interval, 0.26-1.04;P = 0.03), but not
the cortisol response (mean difference, -10.9 ng/ml, 95% confidence interval, -24.7 to
2.9;P =0.11) in fetuses who had paired intrahepatic vein transfusions with and without
fentanyl. Comparison with control fetuses transfused without fentanyl indicated that the 8
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endorphin and cerebral Doppler response to intrahepatic vein transfusion with fentanyl
approached that of nonstressful placental cord transfusions.

“Conclusions: The authors conclude that intravenous fentanyl attenuates the fetal stress
response to intrahepatic vein needling.”

Fisk NM, Gitau R, Teixeira MD, Giannakoulopoulos, X, Camcron, AD, Glover VA.
Eftect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Responsc to Intrauterine Needling. Aresthesiology. 95 (2001) 828-835.

De Buck, 2008, p.294, col.2, para.4, “The autonomic and endocrine responses to noxious
stimuli, the stress response, consist of the activation of the hypothalamic, pituitary, and
adrenal axis.”® Rises in blood levels of noradrenaline, cortisol and b-endorphin during
invasive procedures in the human fetus are seen. Alterations in the brain blood flow have
been seen as early as in the 18th week of pregnancy.b These autonomic effects of
noxious stimulation can be suppressed by the administration of analgesics.'®”

De Buck F, Deprest J, Van de Velde M. Anesthesia for fetal surgery. Current Opinion in
Anaesthesiology. 21 (2008) 293-297.

15R_Vchik J, Tian Z, Cohen MS, Ewing SG, Cohen D, Howell LI, Wilson RD, Johnson
MP, Hedrick HL. Flake AW, Crombleholme TM, Adzick NS. Acute cardiovascular
cffeets of fetal surgery in the human. Circulation. 110 (2004) 1549-1556.

*Smith RP, Gitau R, Glover V, Fisk NM. Pain and stress in the human fetus. European
Journal of Obsieirics and Gynecology and Reproductive Biology. 92 (2000) 161-165.

Derbyshire, 2008, p.119, col 2, para.1-2, “Anand’s seminal work with neonates
undergoing surgery demonstrated that fentanyl added to the anaesthetic regimen
significantly reduces the stress response to invasive practice.'1 Specifically, plasma
adrenalin, noradrenaline, glucagon, aldosterone, corticosterone, 11-deoxycorticosterone
and 11-deoxycortisol levels were significantly increased in the nonfentanyl group up to
24 hours after surgery. Reducing the normal stress response was considered to be
responsible for the improved clinical outcome of the fentanyl group who required less
post-surgical ventilator support and had reduced circulatory and metabolic complications,

“More recently, the stress response to invasive practice has been examined in the fetus to
demonstrate increased cortisol and h-endorphin circulation following intrauterine
needling of the fetus beyond 18 weeks gestation.”® Further studies have demonstrated that
the fetal stress response includes haemodynamic changes in blood flow to protect
essential organs, such as the brain, and blunting the stress response when providing
opiotd analgesia to the fetus. "

Note: Derbyshire believes pain requires subjective human experience, not possible until
after birth; nonetheless, he acknowledges this finding.

Derbyshire SW. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive
Health Matters. 16: 31Supp. (2008) 117-126.
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* Anand K7, Sippcll WG, Aynsley-Green A. Randomised trial of fentanyl anacsthesia in
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Effect of Direct Fetal Opioid Analgesia on Fetal Hormonal and Hemodynamic Stress
Response to Intrauterine Needling. Arnesthesiology. 93 (2001) 828-835.

T Teixeira I, Fogliani R, Giannakoulopoulos X, Glover V, Fisk NM. Fetal hasmodynamic
stress response to mvasive procedures. Loncet. 347 (1996) 624,
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6: The position, asserted by some medical experts, that the unborn child is incapable of
experiencing pain until a point later in pregnancy than 20 weeks after fertilization
predominately rests on the assumption that the ability to experience pain depends on the
cerebral cortex and requires nerve connections between the thalamus and the cortex.
However, recent medical research and analysis, especially since 2007, provides strong
evidence for the conclusion that a functioning cortex is not necessary to experience pain.

DOCUMENTATION:

a.

The position, asserted by some medical experts, that the unborn child is incapable of
experiencing pain until a point later in pregnancy than 20 weeks after fertilization
predominately rests on the assumption that the ability to experience pain depends
on the cerebral cortex and requires nerve connections between the thalamus and the
cortex.

Anand, 2006, p.3, col.1, para.4 —col .2, para.2, “[R]ecent reviews purporting to rule out
the occurrence of fetal pain.**#?. . presuppose that cortical activation is necessary for
fetal pain p<3rcez})’[ior1.3"1'22 Based upon this assumption, the lack of evidence for pain-

specific thalamocortical connections support their contention against fetal pain.”
Anand KJS. Fetal Pain? Pain: Clinical Updates. 14:2 (2006) 1-4.

3 Lee SJ, Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947-954,

* Mellor DJ, Diesch TJ, Gunn AJ, Bennet L. The importance of “awareness’ for
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471.

“Derbyshire SWG. Can fetuses feel pain? British Medical Journal. 332 (2006) 909912,

Royal College of Obstetricians & Gynecologists, 2010, Summary, para.2, “In
reviewing the neuroanatomical and physiological evidence in the fetus, it was apparent
that connections from the periphery to the cortex are not intact before 24 weeks of
gestation and, as most neuroscientists believe that the cortex is necessary for pain
perception, it can be concluded that the fetus cannot experience pain in any sense prior to
this gestation.”

Fctal Awareness: Review of Rescarch and Recommendations for Practice. Report of a
Working Party. Royal College of Obsietricians and Gynecologisis. March 2010,

Lee, 2005, Abstract, para.3, “Pain perception requires conscious recognition or
awareness of a noxious stimulus. Neither withdrawal reflexes nor hormonal stress
response to invasive procedures prove the existence of fetal pain, because they can be
elicited by nonpainful stimuli and occur without conscious cortical processing. Fetal
awareness of noxious stimuli requires functional thalamocortical connections.
Thalamocortical fibers begin appearing between 23 to 30 weeks’ gestational age, while
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eletroencephalography suggests the capacity for functional pain perception in preterm
neonates probably does not exist before 29 or 30 weeks.”

Lee SJ, Ralston HIP, Drey EA, Partridge, JC, Rosen, MA. A Systematic
Multidisciplinary Review of the Evidence. Journal of the American Medical Association.
294:8 (2005) 947954,

Brusseau, 2006, p.190, col 2, para.4, “... such reflex responses to noxious stimuli have
not been shown to involve the cortex and, thus, traditionally have not been thought to be
available to conscious perception.”

Brusscau R, Myers L. Developing consciousncss: fotal ancsthesia and analgesia.
Seminars in Anesthesia, Perioperative Medicine and Pain. 25 (2006) 189-193.

Mellor, 2005, p.464, col.2, para.4, “[D]espite the presence of intact nociceptive pathways
from around mid-gestation, the critical aspect of cortical awareness in the process of pain
perception is missing.”

Mellor DJ, Diesch TJ, Gunn Al, Bennet L. The importance of “awareness” for
understanding fetal pain. Brain Research Reviews. 49 (2005) 455-471.

Derbyshire, 2006, p.910, col.1, para.2, “Current theories of pain consider an intact
cortical system to be both necessary and sufficient for pain experience.®'™

Derbyshire SWG. Can fetuses feel pain? British Medical Journal. 332 (2006) 909-912.

*Coghill RC, McHaffie JC, Yen YF. Neural correlates of interindividual difference in the
subjective experience of pain. Procedings of the National Academy of Science of the
United States of America. 100 (2003) 8538-8542.

""Derbyshire SWG, Whalley MG, Stenger VA, Qakley DA . Cerebral activation during
hypnotically induced and imagined pain. Neuroimage. 23 (2004) 392-401.

However, recent medical research and analysis, especially since 2007, provides
strong evidence for the conclusion that a functioning cortex is not necessary to
experience pain.

Merker, 2007, p.80, col.2, para.3, “The evidence and functional arguments reviewed in
this article are not easily reconciled with an exclusive identification of the cerebral cortex
as the medium of conscious function... The tacit consensus concerning the cerebral
cortex as the ‘organ of consciousness’ would thus have been reached prematurely, and
may in fact be seriously in error.”

Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81.

Anand, 2007, p.82, col 2, para.1, “A reappraisal of the mechanisms of huan
consciousness, differentiating it from its attributes, functions, or contents, is long
overdue. Widely held concepts about the key mechanisms of consciousness, or its fullest
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expression via the human brain, have not been reexamined in the light of accumulating
evidence since the 1970°s. Merker presents the organization of a subcortical

system. .. with multiple lines of anatomical, neurophysiological, behavioral, clinical,
andneuropathological evidence, and a teleological rationale — all of which support a
persuasive argument for the subcortical control and temporal sequencing of behavior....
One distressing impact of associating consciousness with cortical function, briefly
mentioned by Merker in section 6 of the target article, pertains to the mistaken notions
regarding pain perception in patient populations with impaired cortical function or
cortical immaturity.”

Anand KJS. Consciousncss, cortical function, and pain pereeption in nonverbal humans.
Behavioral and Brain Sciences. 30:1 (2007) 82-83.

Anand, 2006, p.2, col.2, para.5, “Multiple lines of evidence thus corroborate that the key
mechanisms of consciousness or conscious sensory perception are not dependent on
cortical activity:”

col.1, para.4, “Penfield and Jasper proposed that “the highest integrative functions
of the brain are not completed at the cortical level, but in a system of highly
convergent subcortical structures supplying the key mechanism of
consciousness.’”

col.2, para.3, “Further clinical evidence for conscious perception mediated by
subcortical centers comes from infants and children with hydranencephaly.lz’m”

col.2, para.4, “Thus, a subcortical system... mediates the organization of
consciousness.” ... That intact forebrain commissures are not required for high
levels of cognitive function'® provides further evidence for the subcortical
integration...”

“Whether consciousness is required for sensory perception has also been

questioned by recent studies of adult patients in a persistent vegetative state.'”'®

p.3, col.1, para.4 — col 2, para.2, “[R]ecent reviews purporting to rule out the occurrence
of fetal pain.****.. presuppose that cortical activation is necessary for fetal pain
perception.>*** Based upon this assumption, the lack of evidence for pain-specific
thalamocortical connections support their contention against fetal pain. This line of
reasoning, however, ignores clinical data cited above that ablation or stimulation of the
primary somatosensory cortex does not alter pain perception in adults, whereas thalamic
ablation or stimulation does. The thalamus plays a pivotal role in regulating the spinal-
brainstem-spinal loops that mediate context-dependent descending facilitation or
inhibition, coordinated via the key mechanisms underlying consciousness.”

Anand KJS. Fetal Pain? Pain: Clinical Updates. 14 (2006) 1-4.

Penficld W, Jasper HH. Lpilepsy and the 1unctional Anatomy of the Human Brain.
Boston: Little, Brown & Co; 1954,
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children: Developmental vegetative state as sclf-fulfilling prophecy. Developmental
Medicine & Child Neurology. 41 (1999) 364-374.

5 Merker B. Consciousness without a cercbral cortex: A challenge for neuroscicnee and
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81. |in press at time of citation
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"*LeDoux JE, Risse GL., Springer SP, Wilson DH, Gazzaniga. Cognition and
Commissurotomy. Brain. 100 (1997) §7-104.

YShewmon DA, A critical analysis of conceptual domains of the vegetative state: sorting
fact from fancy. Neurorehabilitation. 19 (2004) 364-374.

"Schiff NDM. Neurology. 64 (2005) 514-523,
“Derbyshire SWG. Can fetuses feel pain? British Medical Journal. 332 (2006) 909912,

4. Brusseau, 2008, p.16, para. 1, “However, if one were to argue that a minimal form of
consciousness might be possible without cortical involvement, then certainly one would
have to consider thalamic development as a benchmark for the possible generation of
such a state. As described above, thalamic structures seem to be in place somewhere
between 20 and 30 weeks. .. Other evidence, however, points to a much earlier
maturation of thalamic processing function. Thalamic connections are intimately
involved in the generation of the physiochemical and endocrine responses to nociception
that are seen as early as 18 weeks. 2

p.20, para.3, “Perhaps the subcortex is necessary and sufficient for at least a minimal,
Hameroffian consciousness, one that (if the data regarding anencephalic children are to
be believed) may render an integrated experience of nociception that we might call pain.”

Brussean R. Developmental Perpectives: is the Fetus Conscious? Infernational
Anesthesiology Clinics. 46:3 (2008) 11-23.

PTeixeira Jm, Glover V, Fisk NM. Acute cerebral redistribution in response to invasive
procedure in the human fetus. American Journal of Obstetrics & Gynecology. 181
(1999) 1018-1025.
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7: Substantial evidence indicates that children born missing the bulk of the cerebral cortex,
those with hydranencephaly, nevertheless experience pain.

DOCUMENTATION:

1.

2.

Brusseau, 2008, p.17, para.2-3, “Clinical evidence for conscious perception mediated by
such a subcortical system comes from infants and children with hydranencephaly... 33
Despite the total or near-total absence of cerebral cortex, these children clearly
demonstrate elements of consciousness.”*. .. It is important to note that these are not
hydrocephalic children who possess a thin rim of intact, functional cortex, but rather
children with little or no cortex at all...what little cortex may remain is generally
nonfunctional and without normal white matter connectivity.35

“As such, it would seem these children demonstrate that anatomic development or
functional activity of the cortex may not be required for conscious sensory perception.
They may, and do in fact, respond to painful or pleasurable stimuli in what may easily be
argued to be a conscious, coordinated manner, similar to intact children ’¢”

Brusseau R. Developmental Perpectives: is the Fetus Conscious? International
Anesthesiology Clinics. 46:3 (2008) 11-23.

*'Counter SA. Prescrvation of brainstem neurophysiological function in
hydranencephaly. Journal of Neuroscience. 263 (2007) 198-207.

**Marin-Padilla M. Developmental neuropathology and impact of perinatal brain damage.
Journal of Neuropathology & Iixperimental Neurology. 56 (1997) 219-235.

“Takada K, Shiota M, Ando M, ct al. Porcncephaly and hydrancncephaly: a
neuropathological study of four autopsy cases. Brain Development. 11 (1989) 51-56.

*Shewmon DA, Holmes GL, Byrne PA. Consciousngss in congenitally decorticate
children: Developmental vegetative state as sclf-fulfilling prophecy. Developmental
Medicine & Child Neurology. 41 (1999) 364-374.

*Merker B. Lifc expectancy in hydrancncephaly. Clinical Neurology & Neurosurgery.
110 (2008) 213-214.

**McAbce GN, Chan A, Erde EL. Prolonged survival with hydrancncephaly: report of
two patients and literature review, Pediatric Neurology. 23 (2000) 80-84.

Merker, 2007, p.79, col.1, para.4, “My impression from this first-hand exposure to
children with hydranencephaly confirms the account given by Shewmon and colleagues.
These children are not only awake and often alert, but show responsiveness to their
surroundings in the form of emotions or orienting reactions to environmental events...
They express pleasure by smiling and laughter, and aversion by “fussing,” arching of the
back and crying (in many gradations), their faces being animated by these emotional
states.”

Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81.
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children: Developmental vegetative state as self-fulfilling prophecy. Developmental
Medicine & Child Neurology. 41 (1999) 364-374.

Brusseau, 2006, p.191, col.1, para.1, “Indeed, there is evidence that hydranencephanic
children responds to painful and pleasurable stimuli in a coordinated manner similar to
other children."™

Brusseau R, Mvers L. Developing consciousness: fetal anesthesia and analgesia.
Seminars in Anesthesia. Perioperative Medicine and Pain. 25 (2006) 189-195.

" Anand KJS. U.S. Congress. House of Representatives. Committee on the Judiciary.
Pain of the Unborn: Hearing Before the Subcommittee on the Constitution. 109th Cong ..,
1% Sess., 2005,

Beshkar, 2008, p.554, col.1, para.1, “Shewmon et al. (1999) reported the cases of four
children aged 5-17, with hydranencephaly involving complete or nearly complete
absence of cerebral cortex. The authors observed that these children possessed a variety
of cognitive capacities that were indicative of ordinary consciousness,

including. .. appropriate affective responses.”

p.553, col .2, para.3, “Whether or not children born with hydranencephaly have
consciousness is still controversial. However, the body of evidence in favor of the
presence of consciousness in these patients seems to be more convincing than evidence
and arguments against consciousness in such children.”

Beshker M. The Presence of Consciousness in the Absence of the Cerebral Cortex.
Synapse. 62 (2008) 553-556.
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Medicine & Child Neurology. 41 (1999) 364-374.
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8: In adults, stimulation or ablation of the cerebral cortex does not alter pain perception,
while stimulation or ablation of the thalamus does.

DOCUMENTATION:

1.

3.

Brusseau, 2008, p.16, para.3, “In keeping with the critical insights of Penfield and
Jasper, clinical evidence suggests that either ablation or stimulation of the primary
somatosensory cortex does not alter pain perception in adults (demonstrated by Penfield
and Jasper themselves), whereas both thalamic ablation and stimulation have been shown
to interrupt pain perception.”

p.17, para.l “In keeping with this evidence, we should consider that if cortical activity is
not a prerequisite for pain perception in adults, then by analogy neither would it be a
necessary criterion for fetuses.”

Note: Brusseau is ultimately agnostic regarding the ability of unborn children fo feel
pain before 28 weeks.

Brusscau R. Developmental Perpectives: is the Fetus Conscious? International
Anesthesiology Clinics. 46:3 (2008) 11-23.

Penfield W, Jasper HH. Lpilepsy and the 1unctional Anatomy of the Human Brain.
Boston: Little, Brown & Co; 1954,

Van Scheltema, 2008, p.313, para.1, “Others however, argue that thalamocortical
connections are not a necessary criterion for (fetal) pain perception as clinical data show
that ablation or stimulation of the thalamus alone is sufficient to alter pain perception in
adults. ' 1*

Van Scheltema PNA, Bakker S, Vandenbussche FPHA, Oepkes, D. Fetal Pain. Fetal and
Maternal Medicine Review. 19:4 (2008) 311-324.
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stimulation of periventricular gray in chronic pain. Pain. 97 (2002) 47-51.

Merker, 2007, p.65, col.1, para.3, “Penfield and Jasper note that cortical removal even as

radical as hemispherectomy does not deprive a patient of consciousness, but rather of
certain forms of information, discrimination capacities, or abilities, but not of
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consciousness itself... What impressed Penfield and Jasper was the extent to which the
cerebral cortex could be subjected to acute insult without producing so much as an
interruption in the continuity of consciousness. Their opinion in this regard bears some
weight, in that their magnum opus of 1954 — Epilepsy and the Functional Anatomy of the
Human Brain  summarizes and evaluates experience with 750 such operations.”

Merker B. Consciousness without a cerebral cortex: A challenge for neuroscience and
medicine. Behavioral and Brain Sciences. 30 (2007) 63-81.

Penfield W, Jasper HH. Epilepsy and the Functional Anatomy of the Human Brain.
Boston: Little, Brown & Co; 1954,

Morsella, 2010, p.15, col.1, para.3, “It seems that consciousness can persist even when
great quantities of the cortex are absent.”
Morsella E, Krieger SC, Bargh JA. Minimal neuroanatomy for a conscious brain:
Homing in on the networks constituting consciousness. Neural Networks. 23 (2010) 14-
15.

22



24

9: Substantial evidence indicates that structures used for pain processing in early
development differ from those of adults, using different neural elements available at
specific times during development, such as the subcortical plate, to fulfill the role of pain
processing.

DOCUMENTATION:

1. Anand, 2006, p.3, col.1, para.5, “Clinical and animal research shows that the fetus or
neonate is not a ‘little adult,” that the structures used for pain processing in early
development are unique and different from those of adults, and that many of these fetal
structures and mechanisms are not maintained beyond specific periods of early
development. The immature pain system thus uses the neural elements available during
each stage of development to carry out its signaling role.”

Anand KJS. Fctal Pain? Pain: Clinical Updates. 14:2 (2006) 1-4.

2. Van Sheltema, 2008, p.313, para.1; “[PJain perception during fetal and neonatal
development does not necessarily involve the same structures involved in pain processing
as those in adults, meaning that the lack of development of certain connections is not
sufficient to support the argument that fetuses can not feel pain until late gestation. ™"
Some say even that the structures used for pain processing in the fetus are completely
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10: The position, asserted by some medical experts, that the unborn child remains in a
coma-like sleep state that precludes the unborn child experiencing pain is inconsistent with
the documented reaction of unborn children to painful stimuli and with the experience of
fetal surgeons who have found it necessary to sedate the unborn child with anesthesia to
prevent the unborn child from thrashing about in reaction to invasive surgery.
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11: Consequently, there is substantial medical evidence that an unborn child is capable of
experiencing pain by 20 weeks after fertilization.
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