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Introduction

Pain is the most common complaint for which a patient 
presents to a physician. Pain management in neonate 
warrants special consideration because the present 
knowledge of developmental neuro-physiology has 
been enriched. With the advancement of various surgi-
cal techniques and improved peri-operative care, more 
and more sick neonates undergo surgery and optimum 
peri-operative pain management may improve 
outcome.  

Why should pain in neonate be treated?

Neonates in a hospital are routinely subjected to various 
degrees of painful procedures from very early in their 
lives ranging from venipuncture to major surgery. 
Apart from ethical reasons and expectation of the 
parents, there are several long term and short term 
effects of poorly managed acute pain in neonate. 

Neonates, even the premature ones feel pain and elicit 
stress response. This was first scientifically described in 
a landmark study by Anand et al1 in 1987. Blunting the 
stress response with fentanyl was associated with 
improved outcome. Subsequently in 1992, Anand et al2 
showed that management of postoperative pain after 
cardiac surgery by potent opioids was associated with 
improved outcome. The stress response, activated by 
afferent neuronal impulses from the site of injury, was 
found to be greater in magnitude but shorter in 
duration in neonates compared with adults during the 
same surgeries. The stress response initiates a series of 
metabolic changes leading to catabolism of protein, fat 
and carbohydrate. In premature or sick infants, this 
might cause metabolic acidosis, hypoglycemia, hyper-
glycemia and electrolyte imbalances leading to 
increased morbidity and mortality3.

Altered and heightened pain responses in subsequent 
painful procedures are most common long term effect4 
and this may persist till adolescent life. A proper analge-
sic regimen may prevent heightened pain response. 
Behavioral response may also be altered by stress expo-
sure in the Neonatal Intensive Care Unit (NICU)5. 
Current consensus is that neonatal pain must be 
managed regardless of their age and severity of coexist-
ing illness6.
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Neonates feel more pain than their older 
counterpart

Clinical and laboratory investigations of neonatal pain 
suggest that preterm neonates have an increased sensi-
tivity to pain7. Anatomic studies have shown that the 
density of nociceptive nerve endings in the skin of 
newborns is similar to or greater than that in adult skin8. 
Lack of myelination was suggested as an argument to 
support the hypothesis that neonates are not capable of 
perceiving pain. However, nociceptive impulses in the 
peripheral nerves are conducted through unmyelinated 
(C- fibers) and thinly myelinated fibers (A-δ fibers)9. 
Lower pain threshold and the lack of inhibitory controls 
contribute to hypersensitivity in the most premature 
neonate. Repeated tactile stimulation leads to a signifi-
cant lowering of the threshold (sensitization) in 
neonates up to 35 weeks postconceptional age10. The 
low pain threshold in preterm neonates is accentuated 
by an increased excitability of nociceptive neurons in 
the dorsal horn of the spinal cord after exposure to any 
painful stimulus (wind-up phenomenon). In neonate, 
prolonged activity in the nociceptive pathways may be 
perceived as chronic noxious stimulation.

Strategy

Appropriate pain management plan should be formu-
lated and communicated to the parents to minimize 
their anxiety. Unnecessary laboratory investigations 
should be avoided to minimize pain associated with 
invasive procedures. Fasting period beyond the 
stipulated guidelines should not be extended to avoid 
unnecessary discomfort. Patient’s present clinical 
conditions, presence of other co-existing medical 
illness, nature of the surgical procedure to be done and 
the area where the neonate will be managed in the 
postoperative period should be taken into considera-
tion.

For blood sampling, heel is preferable, as it is less 
painful and mother should be encouraged to breast 
feed the baby whenever feasible or sucrose solution 
should be used. However topical local anesthetic cream 
(Eutectic mixture of local anesthetic; EMLA) may be 
used during venous/ arterial puncture and peripherally 
inserted central catheter (PICC) insertion in neonates 
aged more than 26 weeks and it is safe in single dose11. 
Neonates undergo a variety of surgeries ranging from 
simple herniotomy to major thoraco-abdominal 
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surgery. The analgesic regimen should also vary 
according the severity of surgical trauma and depends 
upon where the baby is being managed in the 
postoperative period. 

The options of postoperative pain management range 
from simple analgesics like paracetamol to central 
neuraxial block like caudal or epidural. However, 
anesthesiologist should remember that a neonate is not 
a ‘small child’. There is immense anatomical and 
physiological uniqueness in a neonate that affects the 
pharmacodynamics and pharmacokinetic 
characteristics of drugs to a considerable extent. 

Paracetamol has long been known to be an effective 
analgesic in pediatric populations. Its efficacy in mild to 
moderate pain in neonate is now well documented12. It 
may be used in oral or per rectal route; however, for 
severe pain it may be used in intravenous route for its 
opioid sparing effects. But, at this moment, the use of 
intravenous paracetamol in preterm neonates with a 
postconceptual age (PCA) of less than 32 weeks may 
not be justified before further pharmacokinetic/ 
pharmacodynamic studies are conducted13.

Robust data on use of NSAIDs in neonates are lacking 
till today. In the absence of prospective randomized 
controlled trials, at this time routine use of NSAIDs in 
neonates cannot be recommended14.

Opioids are the mainstay of pain management 
following major surgery including in neonatal 
population. Morphine is the most commonly used 
opioid in the postoperative period and fentanyl is also 
being increasingly used. However, opioids exhibit 
narrow therapeutic window between analgesic doses 
and the dose that may cause respiratory depression. 
Neonates receiving opioids should have continuous 
pulse oximetry monitoring and should be managed in a 
setting where rapid intervention for airway 
management is possible, because respiratory-rate 
monitoring alone may be an inadequate predictor of 
impending apnea15.

Epidural analgesia has been investigated as a modality 
of pain relief after major surgery. The most important 
consideration in central neuraxial block in neonates is 
the safety and possibility of in advertent injury to the 
developing spinal cord. Serious complications 
including neurologic injury has been reported in 
neonates and many authors have mentioned that only 
experienced pediatric anesthesiologist should perform 
central neuraxial block in neonate16.

Conclusion

Despite various opinions regarding methods of 
optimum postoperative pain management in neonate, 
there is little doubt that neonates feel more pain than 
their older counterpart. Intravenous opioids with the 
use of morphine or fentanyl remains the most common 
modality of neonatal pain management and the role of 
paracetamol in decreasing opioid requirement seems to 
be promising. Though ketorolac appears to be safe, 
larger studies are required before its routine use can be 
recommended. Epidural analgesia/anesthesia when 
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performed in experienced hand is quiet safe and poses 
several benefits over systemic opioids. Where technical 
and logistic feasibility is present, it may be a logical 
option as a part of balanced anesthesia technique. 
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