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of the unborn are snuffed out, they often feel pain, pain that 

letter from many doctors, including two former presidents of 

later, in witch they concluded: “Mr. President, in drawing at-
tention to the capability of the human fetus to feel pain, you 
stand on firmly established ground“ .

emotionally, has risen in the medical literature as to whether a 
fetus is able to feel pain during abortion or intrauterine surgery. 
This debate has mainly been inspired by the demonstration of 

th week of gestation, no-
xious stimuli may trigger complex reflex reactions much earlier. 

that the noxious stimuli, by triggering stress responses, most like-
.

The neurobiology of the fetus:  
anatomical pathways

gestation -
(5). An intact spinothalamic pro-

architecture to support pain processing, putting the lower limit 

-

defining feature of maturity(6,7). The external wall of the brain is 

no cortical plate. The neuronal cell density of the outer layer is 

-

noxious information from the periphery. 

-

(thalamocortical, basal forebrain, and corticocortical) can 

-

connections in the human cerebral cortex.

the minimal necessary anatomy for pain experience, but this 

and its apparent role in the maturation of functional cortical 
connections
subplate calls into question the pain experience of a fetus before 
the penetration of spinothalamic fibres into the cortical plate.

Current theories of pain consider an intact cortical system 
to be both necessary and sufficient for pain experience . 
In support are functional imaging studies showing that ac-

reported pain experience

actual noxious stimulation

full maturity(3)

-
ties to the adult brain , and it has recently been shown that 

somatosensory cortex of premature babies from a gestational 

the biological system necessary for pain is intact and functio-
.

Fetal psychology
The stereotypical hormonal stress response of adults or 

Abstract

This revue presents the latest data on fetal pain and on safe and effective techniques for providing direct fetal anesthesia or analgesia 
in the context of therapeutic procedures or abortion. Pain is a subjective experience occurring in response to impending or actual tissue 
damage. Pain perception requires conscious recognition or awareness of a noxious stimulus. Neither withdrawal reflexes nor hormonal 
stress responses to invasive procedures prove the existence of fetal pain, because they can be elicited by nonpainful stimuli and occur 
without conscious cortical processing. Current theories of pain consider an intact cortical system to be both necessary and sufficient for 
pain experience. Good evidence exists that the biological system necessary for pain is intact and functional from around 26 weeks’ gesta-
tion. Pain invasive fetal procedures clearly elicit a stress response, and attenuation of this response may be beneficial.
Keywords: fetal pain, fetal psychology, fetal anesthesia
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reactions and brain haemodynamic responses to noxious 

are taken to suggest that the fetal mind can support an expe-
.

-
-

birth and the subsequent separation of the neonate from the 

wakefulness in the newborn infant. Birth marks the transition 
from laying down brain tissue while in the womb to organising 
that tissue for the wider world outside the womb .

The content of pain
The International Association for the Study of Pain defines pain 

as “an unpleasant sensory and emotional experience associated 

such damage. By this definition pain is not merely the response 
to noxious stimuli or disease but is a conscious experience. The 

-

nociception but there cannot be pain. Thus to understand how 
pain experience becomes possible it is necessary to understand 

is reasonable to assume that conscious function can only emer-
ge if the necessary neural circuitry to carry out that function is 

.
-

-
.

-

emotional reaction requires some form of consciousness. 
But there are many examples of the ability of babies of this ges-

- for example, phlebotomy - can cause bradycardia, desaturation, 
and hypertension as a stress response. A neonatologist would 

seek to soothe. Also, fetal procedures (such as in utero chest drain 
placement) are increasingly being carried out with analgesia .

Fetal pain relief during procedures
-

gly applied to the fetus. It is difficult to know the extent to which 

-
sia in preterm neonates . Anand and colleagues
coworkers , and Giannakoulopoulos and colleagues  de-

indicate that the mid-gestational fetus responds to noxious sti-

outpouring of catecholamines and other stress hormones as well 
as hemodynamic changes. And, in analogy to what has been do-
cumented in neonates, prenatal stress can be expected to affect 

-
natal life. Consequently, management of fetal pain and associa-

important
-
-

 and, in general, a policy of administration 

Figure 1. 
Developmental 

stages before 
and after birth
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the mother undergo general analgesia, the fetus should be suffi-
ciently anesthetized through transplacental passage . Ongoing 

relief for some procedures may lead to new routes of pain relief, 
.

Anesthetic considerations for fetal surgery

many reasons. It requires integration of both obstetric and pe-
diatric anesthesia practice. Two patients must be anesthetized 
for the benefit of one, and there is little margin for error. Many 

-
-

tions, such as pregnant women and their fetuses, is difficult, 

in the study of possible neurotoxicity caused by exposure of 

anesthetic regimens remain to be determined. 
Anesthetic plan:

1.Teamwork/communication. 

teamwork. The disciplines that interact may include pediatric 
general surgery, obstetrics, pediatric anesthesia, obstetric an-
esthesia, cardiology, radiology, neonatology, neonatal nursing.

2. Preoperative preparation. Specific fetal information is 
needed. Location of the placenta affects patient positioning. 
The estimated fetal weight is used to determine dosage of fetal 
drugs. The actual disease process and pathophysiology, and the 

studies to elucidate the lesion and extent of physiologic deran-
gements include ultrasound, echocardiography, and fetal mag-
netic resonance imaging. Serial studies track the changes. Lung 
lesions may grow or shrink, airway compression may worsen or 

Aspiration prophylaxis in the obstetric population includes 
oral sodium citrate, histamine receptor blockers or proton pump 
inhibitors, and prokinetic agents such as metoclopramide.

3. Minimally invasive. An anesthetic plan can range from 
local anesthetic infiltration to sedation to neuraxial to general 

the anesthesia team and, thus, indirectly to the fetus by placen-

described . Maternal analgesia can often be accomplished 
with local anesthetic infiltration, whereas in other cases, a ne-

monitoring is typically limited to measurement of the fetal heart 
rate by the obstetricians with an ultrasound. Echocardiography 

Instrumentation for treatment of twin-to-twin transfusion 

-
formed with general anesthesia or neuraxial techniques. These 
procedures are now done with sedation. The current practice at 

catheter, aspiration prophylaxis, and tocolysis with preoperati-

-
-

nes or propofol. In a randomized double-blind trial comparing 
diazepam and remifentanil for fetal immobilization in minimally 

operating conditions(35)

discharge oral nifedipine or subcutaneous terbutaline.
By contrast with the anesthetic for complicated twin gesta-

atropine to the fetus(36). The potential risks of administration of 
general anesthesia in a pregnant woman are outweighed by 
the need for a completely immobile mother and fetus, along 
with the potential need for fetal analgesia as the catheters and 

-

teams to prioritize needs and balance risks and benefits to arri-

4. Open mid-gestation. Open mid-gestation surgery re-
quires significant uterine relaxation. General endotracheal 

be used to augment uterine relaxation. Relaxation may allow 
increased uterine blood flow as long as maternal blood pre-

-
tile anesthetic agents.

-

the hysterotomy, but is replaced with a continuous infusion of 

IV access is necessary it is obtained, and IV tubing is handed 
-

ultrasound, fetal echocardiography, and pulse oximetry . If a 
-

-
diographic monitoring is continuous. Cardiac filling, contrac-
tility, and rate, along with patency of the ductus arteriosus, are 
helpful in anesthetic management of the fetus. Umbilical blood 
gas measurement may be used in selected cases.

5. EXIT. EXIT (ex utero intrapartum treatment) procedure is in-
creasingly used for selected fetal conditions. The purpose of the 
EXIT procedure is typically to establish functional and reliable fetal 
airway control while keeping the fetus attached to the uteropla-

-
on of the fetus through a hysterotomy incision. To permit ample 
time to perform a potentially complex fetal airway procedure, 
EXIT is done under maximal uterine relaxation, and thus the ma-
ternal risks of this procedure are mainly hemorrhagic.
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-

is the need for two operating rooms and a resuscitation area 
for the neonatal team. General endotracheal anesthesia is used 

adequate uterine relaxation with neuraxial anesthetic and ni-
troglycerin infusion has been reported . After the patient has 
been adequately anesthetized, the surgical team passes sterile 
items off the field for the anesthesia team. These may include 
tubing for IV fluids, pulse oximeter cables, and oxygen tubing 
for a sterile Mapleson D circuit. Distinguishing fetal fluids and 
medication from maternal fluids and drugs is important to 

laparotomy, placental mapping and hysterotomy, the fetus is 
externalized as little as possible to permit surgical approach to 
the lesion while continuing umbilical blood flow. An intramus-

end-tidal CO -

surgical team.

Pain, stress, and neurotoxicity
, and 

attenuation of this response may be beneficial . The long- and 
short-term effects of this response continue to be studied, as 
well as the potentially neurotoxic effects of the anesthetics used 
to block the stress response . As procedures and anesthetic te-

exposure to anesthetic agents and to explore the effects of the-
se agents and surgical stress on the fetus.

Conclusions

into fetal pain since the publication of the Royal College of Ob-
stetricians and Gynaecologists report, there is still a great need 
for further research in many areas.The basic molecular and cellu-
lar mechanisms of fetal and neonatal pain are still poorly under-

-
lopment of transgenic mice will allow more detailed studies to 

-

out, further research in this area would be important .   


