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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 

first posted March 14, 2011, (updated February, 2013) 

 

 

 

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 after fertilization.  

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 pain 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.
95

” 

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. 

95
Smith S.  Commission of Inquiry into Fetal Sentience.  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 
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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. 

3. 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 arms and legs by the 

15th week, and to all cutaneous and mucous surfaces by the 20th week.
25,26

” 

Anand KJS, Hickey PR. Pain and its effects in the human neonate and fetus. New 

England Journal of Medicine. 317:21 (1987) 1321-1329. 

25
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. 

26
Valnaan HB, Pearson JP.  What the fetus feels. British Medical Journal.  280 (1980) 

233-234. 

 

4. 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. 

5. 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.
19

 

Brusseau R.  Developmental Perpectives: is the Fetus Conscious?  International 

Anesthesiology Clinics.  46:3 (2008) 11-23. 

19
Simons SH, Tibboel D. Pain perception development and maturation.  Seminars on 

Fetal and Neonatal Medicine. 11 (2006) 227-231. 

 

6. Rollins, 2012, p.465, “Immature skin nociceptors are probably present by 10 weeks and 

definitely present by 17 weeks. Nociceptors develop slightly later in internal organs. Peripheral 

nerve fibers that control movement first grow into the spinal cord at about 8 weeks of gestation.”  
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Mark D. Rollins, Mark A. Rosen, “Anesthesia for Fetal Intervention and Surgery”, in 

Gregory’s Pediatric Anesthesia, ed. George A. Gregory & Dean B. Adropoulos (West 

Sussex: Wiley-Blackwell, 2012), 444–474, 465. 

 

 

 

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

20 weeks after fertilization.  

 

1. 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. 

 

2. 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. 

3. 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)
16

 and the visual subplate at 20 to 22 

weeks’ gestational age. These afferents appear morphologically mature enough to synapse with 

subplate neurons.
17

” 

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 HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 

Multidisciplinary Review of the Evidence. Journal of the American Medical Association. 

294:8 (2005) 947-954. 

 
16

Kostovic I, Rakic P.  Developmental history of the transient subplate zone in the visual 

and somatosensory cortex of the macaque monkey and human brain. Journal of 

Comparative Neurology. 297 (1990) 441-470. 

17
Hevner RF.  Development of connections in the human visual system during fetal mid-

gestation: a Diltracing study.  Journal of Experiemental Neuropathology  & Experimental 

Neurology. 59 (2000) 385-392.   

4. 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 anaesthetic implications. Continuing 

Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75. 

http://onlinelibrary.wiley.com/doi/10.1002/9781444345186.ch19/summary
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5. Van de Velde, 2012, p 206, para.3, “To experience pain an intact system of pain transmission 

from the peripheral receptor to the cerebral cortex must be available. Peripheral receptors develop 

from the seventh gestational week. From 20 weeks’ gestation [= 20 weeks post-fertilization] 

peripheral receptors are present on the whole body. From 13 weeks’ gestation the afferent system 

located in the substantia gelatinosa of the dorsal horn of the spinal cord starts developing. 

Development of afferent fibers connecting peripheral receptors with the dorsal horn starts at 8 

weeks’ gestation. Spinothalamic connections start to develop from 14 weeks’ and are complete at 

20 weeks’ gestation, whilst thalamocortical connections are present from 17 weeks’ and 

completely developed at 26–30 weeks’ gestation. From 16 weeks’ gestation pain transmission 

from a peripheral receptor to the cortex is possible and completely developed from 26 weeks’ 

gestation.” 

 

Marc Van de Velde & Frederik De Buck, Fetal and Maternal Analgesia/Anesthesia for 

Fetal Procedures. Fetal Diagn Ther 31(4) (2012) 201-9. 
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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 occurs as 

early 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 feel 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.” 

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. 

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.
35

” 

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. Fetal Pain: Do We Know Enough to Do the Right Thing? Reproductive 

Health Matters. 16: 31Supp. (2008) 117-126. 

35
Fitzgerald M. Neurobiology of fetal and neonatalpain. In:Wall P, Melzack R, editors. 

Textbook of Pain. Oxford Churchill Livingstone, 1994. p.153–63. 

 

5. Kadić, 2012, page 3, “The earliest reactions to painful stimuli motor reflexes can be detected at 

7.5 weeks of gestation (Table 2).”  

 

Salihagić Kadić, A., Predojević, M., Fetal neurophysiology according to gestational age, 

Seminars in Fetal & Neonatal Medicine. 17:5 (2012) 1–5, 3. 
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b. After 20 weeks following fertilization, the unborn child reacts to stimuli that would be recognized 

as painful if applied to an adult human, for example by recoiling. 

 

1. 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 anaesthetic implications. Continuing 

Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75. 

2. 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, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 

cortisol and β-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81. 

3. Lowery, 2007, p.276, col.2, para1, “Fetuses undergoing intrauterine invasive procedures, 

definitely illustrative of pain signaling, were reported to show coordinated responses signaling the 

avoidance of tissue injury.
15

” 

Lowery CL, Hardman MP, Manning N, Clancy B, Hall RW, Anand KJS.  

Neurodevelopmental Changes of Fetal Pain. Seminars in Pernatology. 31 (2007) 275-

282. 

 
15

Williams C.  Framing the fetus in medical work: rituals and practices. Social Science & 

Medicine.  60 (2005) 2085-2095. 

4. 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. . .
71,72,74,75

” 

Note: Mellor et al. believe that the unborn child is kept ‘asleep’ in 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 fetal pain. Brain Research Reviews.  49 (2005) 455-471. 

71
 Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 

cortisol and β-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81. 

72
Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline 

responses to invasive procedures. Pediatric Research.  45 (1999) 494-499. 

74
Gitau R, Fisk NM, Teixeira JM, 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. 

75
Gitau R, Fisk NM, Glover V. Human fetal and maternal corticotrophin releaseing 

hormone responses to acute stress. Archives of Disease in Childhood - Fetal Neonatal 

Edition. 89 (2004) F29-F32. 
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5. Bocci, 2007, page 31-32, “By week 14, the repertoire of movements is complete. Fetal 

movements may be spontaneous, reflecting individual needs of the fetus, or may be evoked, 

reflecting fetal sensitivity to its environment.”  

 

C. Bocchi et al, Ultrasound and Fetal Stress: Study of the Fetal Blink-Startle Reflex 

Evoked by Acoustic Stimuli. Neonatal Pain, ed. Giuseppe Buonocore & Carlo V. 

Bellieni (Milan: Springer, 2007), 31–32. 
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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. Anesthesia for fetal surgery.  Seminars in Fetal & Neonatal Medicine. 15 

(2010) 40-45. 

2. 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
99

 first demonstrated increases in 

fetal plasma concentrations of cortisol and β-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
100

 observed a rise in β-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.
100

 Fetal intravenous administration of the opioid receptor agonist, 

fentanyl, ablated the β-endorphin response and partially ablated the cortisol response to the stress 

of IHV needling, suggesting an analgesic effect.
101 

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.
102

 

Thus, from these studies one can conclude that the human fetal hypothalamic– pituitary–adrenal 

axis is functionally mature enough to produce a β-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. 

99
 Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 

cortisol and β-endorphin response to intrauterine needling. Lancet. 344 (1994) 77-81. 

100
 Gitau R, Fisk NM, Teixeira JM, 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. 

 
101

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. 

102
Giannakoulopoulos X, Teixeira J, Fisk N, Glover V. Human fetal and maternal 

noradrenaline responses to invasive procedures. Pediatric 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.” 
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Note: Derbyshire believes that 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. 

4. Gupta, 2008, p.74, col.2, para.3, “Fetal stress in response to painful stimuli is shown by 

increased cortisol and β-endorphin concentrations, and vigorous movements and breathing 

efforts.
7,9 

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.
10

” 

Gupta R, Kilby M, Cooper G. Fetal surgery and anaesthetic implications. Continuing 

Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75. 

7
Boris P, Cox PBW, Gogarten W, Strumper D, Marcus MAE. Fetal surgery, 

anaesthesiological considerations. Current Opinion in Anaesthesiology.17 (2004) 235-

240. 

9
Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline 

responses to invasive procedures. Pediatric Research.  45 (1999) 494-499. 

10
Marcus M, Gogarten W, Louwen F. Remifentanil for fetal intrauterine microendoscopic 

procedures. 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. 

6. Kadić, 2012, page 3, “As early as 16-18 weeks, fetal cerebral blood flow increases during 

invasive procedures.
26,27

 An elevation of noradrenaline, cortisol, and beta-endorphin plasma 

levels, in response to needle pricking of the innervated hepatic vein for intrauterine transfusion, 

was registered in a 23-week-old fetus [= 21 weeks post-fertilization].” (Table 2).”  

 

Salihagić Kadić, A., Predojević, M., Fetal neurophysiology according to gestational age, 

SEMINARS IN FETAL & NEONATAL MEDICINE (2012) 1–5, 3, 

doi:10.1016/j.siny.2012.05.007. 

 
26 

Teixeira JM, Glover V, Fisk NM. Acute cerebral redistribution in response to invasive 

procedures in the human fetus. Am J Obstet Gynecol 1999;181:1018e25. 

 
27

 Smith RP, Gitau R, Glover V, et al. Pain and stress in the human fetus. Eur J Obstet 

Gynecol Reprod Biol 2000;92:161e5. 
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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.
22,33

  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. 

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

150. 

33
Anand KJS. Pain, plasticity, and premature birth: a prescription for permanent 

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 

brain…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 Nieuwenhuizen 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 

Education 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 neonates
71,72

; and (4) preventing possible adverse 

effects on long-term neurodevelopment and behavioral responses to pain.
73-75

” 

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. 
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Lee SJ, Ralston HJP, Drey EA, Partridge, JC, Rosen, MA. A Systematic 

Multidisciplinary Review of the Evidence. Journal of the American Medical Association. 

294:8 (2005) 947-954. 

 
71

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. 

72
Anand KJ, Sippell WG, Aynsley-Green A. Randomised trial of fentanyl anaesthesia in 

preterm babies undergoing surgery: effects on the stress response. Lancet. 329 (1987) 62-

66. 

73
Johnston CC, Stevens BJ. Experience in a neonatal intensive care unit affects pain 

response. Pediatrics. 98 (1996) 925-930.  

74
Taddio A, Katz J, Ilersich AL, Koren G. Effect of neonatal circumcision on pain 

response during subsequent routine vaccination. Lancet. 349 (1997) 599-603. 

75
Taylor A, Fisk NM, Glover V. Mode of delivery and subsequent stress response. 

Lancet. 355 (2000) 120. 

 

5. Rosen, 2009, p131-132, “Although we do not know exactly when the fetus can experience pain, 

noxious stimulation during fetal life causes a stress response, which could have both short- and 

long-term adverse effects on the developing central nervous system.” 

 

Mark A. Rosen, “Anesthesia for Fetal Surgery and Other Intrauterine Procedures,” in 

Chesnut’s Obstetric Anesthesia: Principles and Practice, ed. David H. Chestnut et al 

(Philadelphia: Mosby, 2009), 131-132. 

 

 

6. Van de Velde, 2012, “This nociceptive stimulation of the fetus also has the potential for longer-

term effects, so there is a need for fetal analgesic treatment.” 

Marc Van de Velde & Frederik De Buck, Fetal and Maternal Analgesia/Anesthesia for 

Fetal Procedures. Fetal Diagn Ther 31(4) (2012) 201-9. 
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5: 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. Giuntini, 2007, “It has also been shown that fetuses feel pain from week 18. This has given rise 

to the practice of using fetal anesthesia for surgery or invasive diagnostic procedures in utero.” 

  

L. Giuntini & G. Amato, Analgesic Procedures in Newborns., in NEONATAL PAIN 73 

(Giuseppe Buonocore & Carlo V. Bellieni ed., 2007). 

 

2. 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.
32-34

” 

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 (2005) 251-258. 

 
32

Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM. Fetal plasma 

cortisol and β-endorphin response to intrauterine needling  Lancet. 344 (1994) 77-81. 
 

33
Giannakoulopoulos X, Teixeira J, Fisk N. Human fetal and maternal noradrenaline 

responses to invasive procedures. Pediatric Research. 45 (1999) 494-499. 
 

34
Anand KJS, Maze M. Fetuses, fentanyl, and the stress response. Anesthesiology.  95 

(2001) 823-825. 

 

3. 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 early 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. 18:2 

(2004) 231-258. 
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4. 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: 

(i) 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. Continuing 

Education in Anaesthesia, Critical Care & Pain. 8:2 (2008) 71-75. 

5. 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 
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b. Fetal anesthesia … is associated with a decrease in stress hormones compared to their level 

when painful stimuli is applied without such anesthesia. 
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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.
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 These autonomic effects of noxious stimulation can be suppressed by the 
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4. Bellieni, 2012, pages 1-6, “Mellor et al
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, discussed the importance of stress hormones increase as 

an affordable marker of fetal pain, and argued that the presence of hormonal responses to pain 

does not mean pain perception. But, anaesthetized patients do not show increases in stress 
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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. 
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4. 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 
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b. 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. 
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7: Substantial evidence indicates that children born missing the bulk of the cerebral cortex, those 

with hydranencephaly, nevertheless experience pain. 
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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. 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.1 “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 to feel 

pain before 28 weeks. 
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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.  Fetal Pain?  Pain: Clinical Updates. 14:2 (2006) 1-4. 

2. Van Sheltema, 2008, p.313, para.1; “[P]ain 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.
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  Some say even that the structures 

used for pain processing in the fetus are completely different from those used by adults and that 

many of these structures are not maintained beyond specific periods of early development.
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the fetus are not merely immature versions of the adult but are structurally different and these 

differences confer  differences in function. Furthermore, interference with the natural progression 

to adult-like status can have extensive effects. Nerve section of afferent pathways, from the 

forelimb in the rat during early development, results in major changes in the subsequent central 

connections and sensory perception from other sites.
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 Clearly this has implications for any form 

of fetal surgery.” 
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4. Fitzgerald, 2005, p.507, col.1, para.2, “Newborn infants show strong pain behaviour, but the 

study of the development of nociceptive pathways shows that their pain involves functional 

signaling pathways that are not found in the mature nervous system in healthy individuals.” 

Fitzgerald M.  “The Development of Nociceptive Circuits.”Nature Reviews: 
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5. O’Donnell, 2008, page 60, “Lee et al.
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 have stated that the capacity “for conscious perception of 

pain can arise only after thalamocortical pathways begin to function, which may occur in the third 

trimester around 29-30 weeks’ gestational age.” As discussed above, given the limitations of our 

current knowledge, this is unduly definite. Pain perception in the fetus may not use the same 

pathways as in the human adult, just as it may not in other species, such as the octopus
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fetal structures are different from those in the adult, and may function in a different way. We do 

not know that in the fetus thalamocortical pathways are essential for any perception of pain. 

Connections from the thalamus to the subplate zone may be sufficient, for example. If Lee et al.’s 

reasoning were correct, it would imply that the majority of premature babies in intensive care do 

not feel pain either.” 
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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. 

 

DOCUMENTATION: 

 

a. 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… 
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able to truly experience pain, due to high levels of endogenous neuroinhibitors, such as adenosine 

and pregnanolone, which are produced in the feto-placental unit and contribute to fetal sleep 

states
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seem to be largely subcortical
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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. 

 

DOCUMENTATION: 

 

1. Wright, 2005, p.26, para.8 – p.27, para.3, “After 20 weeks of gestation, an unborn child has all 

the prerequisite anatomy, physiology, hormones, neurotransmitters, and electrical current to 

“close the loop” and create the conditions needed to  perceive pain…The development of the 

perception of pain beings at the 6
th
 week of life.  By 20 weeks, and perhaps even earlier, all the 

essential components of anatomy, physiology, and neurobiology exist to transmit painful 

sensations from the skin to the spinal cord and to the brain.*” 
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3. Anand, 2006, p.3, col.2, “Our current understanding of development provides the anatomical 
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6. Brusseau, 2006, p.191, col.2, para.1, “In fact there are thought to be transient cholinergic neurons 

with functioning synapses connecting the thalamus and cortical plate from approximately 20 

weeks.  This time point could be taken as the absolute earliest time in gestation when a fetus 

could be aware of nociceptive stimuli, or to ‘feel pain.’” 

Brusseau R, Myers L.  Developing consciousness: fetal anesthesia and analgesia. 

Seminars in Anesthesia, Perioperative Medicine and Pain.  25 (2006) 189-195. 

7. 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…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 
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8. Giuntini, 2007, “It has also been shown that fetuses feel pain from week 18. This has given rise 

to the practice of using fetal anesthesia for surgery or invasive diagnostic procedures in utero.” 
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9. Van de Velde, 2012, pages 201-209,  “To experience pain an intact system of pain transmission 

from the peripheral receptor to the cerebral cortex must be available. Peripheral receptors develop 

from the seventh gestational week. From 20 weeks’ gestation peripheral receptors are present on 

the whole body. From 13 weeks’ gestation the afferent system located in the substantia gelatinosa 

of the dorsal horn of the spinal cord starts developing. Development of afferent fibers connecting 

peripheral receptors with the dorsal horn starts at 8 weeks’ gestation. Spinothalamic connections 

start to develop from 14 weeks’ and are complete at 20 weeks’ gestation, whilst thalamocortical 

connections are present from 17 weeks’ and completely developed at 26–30 weeks’ gestation. 

From 16 weeks’ gestation pain transmission from a peripheral receptor to the cortex is possible 

and completely developed from 26 weeks’ gestation. 
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