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Introduction
Almost every woman in their lifetime bears the
pain of parturition since the birth of mankind. The
belief that bearing the pain of parturition and
delivering a healthy baby makes a woman 'complete'
in all aspects is a myth. Given a chance, every woman
experiencing the dynamicity of childbirth will want
to get rid of the labour pain as soon as possible. History
is full of myths and controversies regarding the relief
of pain in labour. The concept of modern labour
analgesia was born in the early nineteenth century
when a woman was administered ether during
childbirth by Dr. James Young Simpson. The concept
of regional anaesthesia for painless delivery came into
existence during mid-twentieth century when the first
report for continuous caudal analgesia for childbirth
was published by Edward and Hugson 1. The true
perspectives of painless labour came into existence
with advancements over the last three decades as the
birth of obstetric anaesthesia as a sub-speciality has
cemented a permanent place in the field of obstetrics
and anaesthesia.
Anatomical and physiological aspects of labour pain
Labour pain is the result of many complex
physiological and psychological interactions, both
excitatory and inhibitory. The first stage of labour is
associated with diffuse pain which originates from
the dilatation and stretching of lower uterine segment
and the cervix2,3. Greater dilatation of the vagina and
pressure on the perineum is responsible for the more
intense somatic pain during the second stage of labour.
The small unmyelinated 'C' visceral fibres4 transmit
nociception of first stage of labour through lumbar
and lower thoracic sympathetic chains to the posterior
nerve roots of the 10th, 11th and 12th thoracic nerves
and also to 1st lumbar nerve to synapse in the dorsal
horn5. The second, third and the fourth sacral spinal
segment carry pain impulses of 2nd stage of labour
through pudendal nerve. The visceral pain during the
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two stages of labour is typified by the involvement of
the respective dermatomes. The chemical mediators
involved are bradykinin, leukotrienes, prostaglandins,
serotonin, substance P and lactic acid6.
The thorough and complete anatomical
knowledge is an essentiality in understanding the
pathophysiologic aspects of labour pain, its
transmission and the modalities for its treatment. First
stage labour pain can be blocked by paracervical
plexus blockade whereas 2nd stage pain can be
abolished by blocking pudendal nerve. Advancements
in obstetrical anaesthesia have shifted the previous
focus from simply abolishing the labour pain to
providing a quality labour analgesia with a minimal
of side effects7. The year 2007-2008 was declared as
the 'Global year against pain in women – Real Women,
Real Pain' by the International Association for the
Study of Pain (IASP). In the modern era of obstetrical
advancements, the emphasis is on providing
comprehensive and evidence based management of
labour pain, thus improving the quality of labour
analgesia7. Whichever the stage of labour, the pain
associated with it is influenced by many factors which
can decrease or increase its severity. To name a few,
these include maternal age, parity, maternal condition,
the condition of the cervix, the proportional size of the
birth canal, etc8. The pain is experienced more by
the elderly primi-gravida. The cephalo-pelvic
disproportion, large size of the baby and occipitoposterior presentation is associated with more pain9,10.
Dysmenorrhoea, psychological state of the mother,
anxious attitude, fear of labour process and
apprehensions are also responsible to a certain extent
for a lower threshold for bearing labour pain11.
Systemic effects of labour pain
Labour pain as well as tearing of the tissues
during labour is associated with direct and indirect
effects on mother and fetus.
Respiratory: Pain initiates hyperventilation, increase
minute ventilation and increased oxygen
consumption. As a result of hypocarbia and
respiratory alkalosis due to hyperventilation, the
oxygen-haemoglobin dissociation curve is shifted to
the left which causes a diminished oxygen transfer to
the fetus12.
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Cardio-vascular: Labour pain causes a progressive
increase in maternal cardiac output primarily due to
increase in stroke volume and to a lesser extent
maternal heart rate. The maximum increase in cardiac
output occurs immediately after delivery as a result of
increased venous return associated with relief of
venocaval compression and the auto transfusion
resulting from uterine involution. Special precautions
have to be taken in pregnant patients with heart
disease, pulmonary hypertension and pre-eclampsia
before resorting to any clinical intervention.
Central nervous system/autonomic nervous system: The
sympathetic nervous system gets activated as a result
of labour stress and this increases the plasma
catecholamine levels13. Epinephrine is a tocolytic and
physicians have long observed that an apparent
dysfunctional labour pattern can be corrected with
effective analgesia14 Stimulation of pain results in the
release of beta-endorphins and ACTH from the anterior
pituitary and anxiety further exaggerates this
pituitary response15. Excessive sympathetic activity
may result in in-coordinate uterine action, prolonged
labour and abnormal fetal heart rate pattern.
Activation of autonomic nervous system also delays
gastric emptying and reduces intestinal peristalsis.
This effect acquires clinically a very significant aspect
in case the parturient has to be taken up for operative
delivery under general anaesthesia as there will be a
potentially increased risk of pulmonary aspiration.
Psychological: Severe intensity of labour pain may
result in serious mental health disturbances that
interferes with maternal-neonatal bonding, future
sexual relationship and can contribute to postpartum
stress disorders16.
Metabolic: During labour, glucagon, growth hormone,
rennin and ADH level increases while insulin and
testosterone level decreases. Circulatory free fatty
acids and lactate also increase with a peak level at
the time of delivery15. Maternal catecholamines may
cause fetal acidosis due to low placental blood flow17.
Our current understanding of neurophysiologic
mechanism of labour pain is fairly superficial. Further
research, randomized clinically controlled trials, better
understanding of the pain pathways, physiology of
neurotransmitters and the knowledge of receptors
involved in the complex pain mechanism will help in
exploring more opportunities for the effective
treatment of labour pain.

Methods of pain relief
The methods of pain relief can be basically dived
into two broad categories:
A. Non-pharmacological
B. Pharmacological

Non-pharmacological: Emotional support, childbirth
education, massage, aroma therapy, hydrotherapy,
intradermal water injection, biofeedback, TENS
(transcutaneous electrical nerve stimulation),
acupuncture, acupressure and hypnosis have been
promulgated as non-pharmacological methods to
relieve pain associated with childbirth18,19. However,
the number of women studied has been small and there
have been no proven scientific data analysis of the
quality of pain relief offered by these techniques. There
is some evidence suggesting that water immersion
during the first stage of labour reduces the use of
epidural analgesia. Various controlled trials have
concluded that women who received continuous
labour support had short labours, fewer operative
deliveries, fewer analgesic interventions and greater
satisfaction20-22.
Intradermal injection of sterile water in doses
of 0.05 to 0.1 ml with a tuberculin syringe are
administered at lower back, which is quite painful
in the beginning but after half an hour the pain fades
away also reducing the intensity of labour pain23.
The use of pharmacologic analgesia decreases to a
greater extent using hypnosis on the parturients by a
trained individual during childbirth24. Few studies
have analyzed and concluded that acupuncture
therapy during labour resulted in modestly lower
pain scores, lesser use of epidural and systemic
opioid analgesia25-27.
Pharmacological methods: Presently used methods for
labour analgesia include inhalational analgesia,
systemic narcotics and neuraxial analgesia.
1. Inhalational analgesia: Both gaseous and volatile
anaesthetics have been successfully used in the
abolition of labour pain. The earlier agents used
were ether, chloroform and cyclopropane 28,29
followed by trichloroethylene and methoxyflurane 30 . These agents can be used in subanaesthetic concentration for provision of
analgesia during labour and at the same time
maintaining maternal consciousness and avoiding
regurgitation or aspiration of stomach contents.
These agents readily cross the placental barrier and
achieve an equipotent concentration in the fetal
blood as that of mother but are rapidly excreted
through fetal lungs31.
Ether has several side effects including potent
emetic effect with a pungent odour. It is also an
irritant to the respiratory tract and is explosive so
cannot be used in modern times where extensive
use of electric cautery is mandatory. Chloroform
has dose related side effects namely arrhythmias
and liver damage. Methoxyflurane and trichloroethylene have been used for analgesia in labour
but have been withdrawn for other non-obstetric
reasons.
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The only agent that has survived the test of times
is nitrous oxide and is administered as 'Entonox'
which is an equal-proportional mixture of (50:50)
oxygen and nitrous oxide. Various studies have
concluded that Entonox is certainly not a potent
analgesic32 but some beneficial effects are definitely
delivered if it is properly inhaled. It is particularly
useful if neuraxial analgesia is contraindicated.
Isoflurane, enflurane, desflurane and sevoflurane
are the most recent additions in the armamentarium of an anaesthesiologist. Sevoflurane is
one of the latest additions in the group of
inhalational fluoride anaesthetics which has got
a very rapid onset and termination of action. This
property makes it somewhat an ideal inhalational
anaesthetic agent for labour analgesia. It is
delivered by a specific vaporizer with oxygen
acting as carrier gas and it is delivered in a dose of
0.8-1% for the purpose of abolition of labour pain.
It is being extensively evaluated for labour
analgesia but more studies are needed to establish
it as a safe agent for painless labour33,34.
2. Systemic narcotics/analgesics:
Pethidine (meperidine): It is one of the most
commonly used opioid derivatives for a long time
now for the relief of pain. However, its effect on the
general progress of labour is quite controversial
and various studies have concluded that pethidine
should not be administered in parturients with
cervical dystocia as there is no benefit and that
there is a greater risk of neonatal adverse outcome.
Morphine: It has got a long duration of action and
is out of favour nowadays because of possible
respiratory depression in the newborn, addiction
and nausea and vomiting.
Ketamine: For relief of labour pain it has to be
administered in higher doses (anaesthetic doses)
which can compromise the airway because of
diminution of airway reflexes.
Fentanyl: It is a highly lipid soluble synthetic opioid
with 100 times higher potency than that of
morphine and acts on the mu receptors35. The peak
analgesic effect occurs within 3-5 minutes and the
duration of the effect lasts for approximately 30
minutes. It can be administered in boluses of 25-50
mcg every hour or as a continuous infusion of 0.25
mcg/kg/hr.
Tramadol: For labour pain it has been prescribed in
doses of 50-100 mg 4 hourly. It has no clinically
significant respiratory depression but incidence
of nausea is more common with tramadol than
with pethidine or morphine36.
Vol. 32, No. 4, 2010

Nalbuphine: It is a synthetic mixed mu-agonist/
antagonist and a kappa agonist. It is administered
in doses of 10-20 mg intramuscularly for the relief
of labour pain. Sedation and dysphoria are the
main disadvantages of this drug.
Butorphanol: It is a synthetic narcotic which is five
times as potent as morphine and 40 times as potent
as pethidine. The dose of butorphanol is 1-2 mg
intramuscularly. Neonatal respiratory depression
is reported to be less than with pethidine37. It is not
frequently used for labour analgesia as it produces
greater sedation.
Remifentanil: It is an ultra-short acting synthetic
opioid with a rapid onset of action and a half life
of 6 minutes. It can readily cross placenta but is
extensively metabolized by the fetus. The
recommended infusion dose is 0.025 mcg/kg/min
which can be increased in incremental manner up
to a maximum dose of 0.15 mcg/kg/min.
Whenever one intends to use opioid for abolition
of labour pain, they should be ready with injection
naloxone which is the opioid antagonist of choice for
reversing the neonatal effects of maternal opioid
administration. The dose of naloxone for reversing
neonatal respiratory depression is 0.1 ml/kg
intramuscularly while for maternal respiratory
depression, the dose is 0.4 mg intravenously38.

Neuraxial analgesia
Central neuraxial analgesia is the most versatile,
complete and effective method of pain relief during
labour and is the gold standard technique in obstetrics
without maternal or fetal sedation39. It has been
increasingly used for the last three decades as more
and more women are using these services in the
western countries but the scenario is not as robust in
the developing nations 40. The term 'walking' or
'mobile' epidural analgesia was first coined to describe
the combined spinal epidural opioid analgesia
because motor functions were maintained and the
ability to walk was not impaired41.
Advantages of neuraxial labour analgesia
include complete analgesia, no maternal sedation,
abolition of deleterious reflexes associated with pain
and the procedure can be converted to complete
anaesthesia in case of operative intervention. Central
neuraxial blockade comes with certain disadvantages
also which includes availability of skilled
anaesthesiologist, maternal hypotension, and
decreased utero-placental perfusion, prolonged
second stage of labour and possible increased risk of
instrument delivery7.
The technical advancements and availability of
newer drugs and adjuvants have refined the procedure
of central neuraxial blockade.
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a. Combined spinal epidural analgesia: It involves the
administration of spinal anaesthesia through
epidural needle and result in rapid onset and
profound analgesia from subarachnoid injection
and later prolongation of labour analgesia through
epidural catheter 42 . As per the guidelines of
Obstetrical Anaesthesia Association of United
Kingdom (2005) CSEA is indicated only in specific
circumstances.
b. Low dose epidural regimes: Recently, use of low
concentration of the local anaesthetics has reduced
the total dose of local anaesthetics and its
associated side effects43, thus producing a greater
margin of safety and allowing fine tuning of labour
analgesia. An increased proportion of vaginal
deliveries have been reported when using low dose
epidural analgesia as was also established by the
COMET study published in the Lancet in 200144,45.
c. Maintenance of neuraxial labour analgesia intrapartum:
It can be achieved by continuous infusion of local
anaesthetics, intermittent boluses or patient
controlled analgesia 46 . A dilute solution of
bupivacaine or ropivacaine combined with
fentanyl or sufentanyl is commonly used. The
dosage recommended for labour analgesia is
0.0625% bupivacaine with 2 mcg/ml of fentanyl
infusing at 10-12 ml/hr which is safe for both the
mother and the neonate47.
d. Patient controlled epidural analgesia: It is considered
a novel method for control of labour pain with a
minimal dosage of local anaesthetics required as
per titration by the patient. The essential
component of drug delivery system includes
intermittent boluses, continuous background
infusion and a minimum lockout interval.
e. Non-narcotic adjuvant for labour analgesia: Clonidine
and dexmedetomidine are alpha-2 agonists that
can be used as adjuvant to local anaesthetics and
they act at the dorsal horn of the spinal cord to
produce analgesia. Addition of adrenaline as
adjuvant helps in intensifying and prolonging the
neural blockade. Similarly, ketamine and
midazolam have been extensively evaluated as
neuraxial adjuvant for early onset and
prolongation of neuraxial analgesia.
Present scenario and the old controversies
There is no association of increased operative
intervention in the patients receiving labour analgesia
as established by Cochrane database systemic trials48.
Though, there may be slight prolongation of the total
duration of labour COMET study also stresses upon
increased proportion of vaginal deliveries when low
dose epidural regimes are used44.

Few earlier studies have shown that incidence of
caesarean sections increases when epidural analgesia
is used early in the labour49. But few other studies
including that of Wong et al found no increase in
incidence of operative deliveries in patients receiving
epidural analgesia early in the labour48,50,51.
Another major controversy is the related
incidence of backache and neuraxial anaesthesia but
the recent trials and studies have established that there
is no significant difference between the incidence of
backache and the type of labour analgesia received52.
Similarly, the post dural puncture headache has
reduced drastically with increasing use of smaller
gauge (25-27 G) spinal needles. The infection rate
(meningitis) is not significant in parturients where
neuraxial analgesia was employed. These
controversies will keep haunting the obstetricians and
the anaesthesiologists for a long time to come
especially in the obstetrical set-up of developing
countries.
Labour analgesia has to be popularized and
should be delivered to every demanding and desirous
mother who really wants a painless process of
parturition. In a world of equivalent status for both
genders, society should also respect every decision of
a parturient and efforts should be made to make the
process of perpetuation more comfortable and pleasant
for the womenfolk.
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