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Burimsittichai R, Leelanukrom R. Pain in neonates (Part 1: Pathophysiclogy and pain
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It was previously thought that pain perception in necnates was absent and fear of the
side effects of analgesia. Consequently, necnates usually received inadequate pain treatment.
Recent developments in neurophysiology showed that basic somatosensory pathways and
anafomic and functional capabilities necessary for pain perception have been developed since
or before birth. As a result, neonates have an ability to perceive pain. In addition, neconates are
hyperalgesia because of the shorter distances of nerve impuises, absence of inhibitory
mechanism, lower threshold of the cutaneous withdrawal reflex and more numbers of nociceptors
per surface area.

The untreated pain may have both short-term and long-term consequences in neonates.
Responses (o pain can be categorized into physiologic responses, behavioral responses and
stress responses. Physioclogic responses inciude increase in heart rate, respiratory rate,
intracranial pressure and decrease in oxygen saturation. Behavioral responses are motor
responses, facial expressions and crying. Biochemical responses to surgical operation include
increase in cortisol, epinephrine, norepinephrine, growth hormone and endorphins as well as
suppression of insulin. Because of communication ability and expression limitation ; pain
behaviors and physiologic variations have been used to evaluate pain in neonates.

Keywords : Neonatal pain, Pain assessment in neonates.
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7191871 1. Neonatal Facial Coding Systerm.®®

Action

Description

Brow bulge

Eye squeeze

Naso-labial furrow

Open lips

Stretch mouth {vertical)

Stretch mouth (horizontal)
Lip purse
Tongue profrusion

Taut tongue

Chin guiver

Bulging, creasing and vertical furrows above and between brows occurring as a resuit
of the lowering and drawing together of the eyebrows.

Identified by the squeezing or bulging of the eyelids. Bulging of the fatty pads about
the infant's eyes is proncunced.

Primarily manifested by the pulling upwards and deepening of the naso-labial furrow
(aline ofwnnkﬁe which begins adjacent to the nostril wings and runs down and
cutwards bevond the lip corners).

Any separation of the lips'is scored as open lips.

Characterized by a tautness at the lip comers coupled with-a pronounced downward
pull on the jaw. Often stretch mouth is seen when an already wide open mouth is
opened a fraction further by an extra pull at the jaw.

This appears as a distinct horizontal puil at the corners of the mouth.

The lips appear as if an ‘0o’ sound is being pronounced.

Protrusion of the tongue.

Characterized by a raised, cupped fongue with sharp tensed edges. The first
occurrence of taut tongue is usually easy to see, often occurring with a wide open
mouth. After this first occurrence, the mouth may close slightly. Taut tongue is still
scorable on the basis of the still visible tongue edges.

An obvious high frequency up-down motion of the lower jaw.




52 fawasnl yIuinide was Swile Sannu Chula Med J

msussifiunaredin (Multidimentional trzifunansdfannislfsuitlamnedifnen Wu

measurement) nsnlasnulasressruutlszamantu® faufuns
asannsatdnsing 1 veeaNLanlunim Lﬂ?ﬁﬂuuﬂquﬁmm AZRLANMNIANIZIANZAUAE
usnifaliienzianzasiuanution uazanunsngn  Aeidedial¥ iy Neonatal Infant Pain Scale (NIPS)™
nasnuaniadedu Wy sziuaadAnda®® inli (an9ef 2), The Comfort Scale® (A3 3), CRIES
auidefelduszanuanizianzasnn fafuns - Score™ (menedl 4) ludy Fausiasiaiidednia

#1979% 2. Neonatal Infant Pain Scale (NIPS)®

FACIAL EXPRESSICN

0 - Relaxed Muscles Restiul face, neutral expression

1 - Grimace Tight facial muscles, furrowed brow, chin, jaw {negative facial
expression-nose, mouth, and brow)
CRY
0-NoCry Quiet, not crying
1=~ Whimper Mild moaning, intermittent

2 - Vigorous Cry Loud seream, rising, shrill, continuous {Note: Silent cry may be
scored if baby is infubated, as evidenced by obvious mouth,
facial movement.)

BREATHING PATTERNS

0 —Relaxed Usual pattern for this baby
1 - Change in Breathing Indrawing, iregular, faster than usual, gagging, breath holding
ARMS

0 - Relaxed/Restrained
1 =~ Flexed/Extended
LEGS
0 — Relaxed/Restrained
1 - Flexed/Extended
STATE OF ARQUSAL
0 — Sleeping/Awake
1-Fussy

No muscular rigidity, occasional random movements of arms

Tense, straight arms, rigid-and/or rapid extension, flexion

No muscular rigidity, occasional random leg movement

Tense, straight legs, rigid and/or rapid extension, flexion

Quiet, peaceful, sleeping or alert and settled

Alert, restless, and thrashing
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AN919% 3. The COMEORT scale®

ALERTNESS
Deeply asleep
Lightly asleep
Drowsy
Fully awake and alert
Hyper-alert

CALMNESS
Calm
Slightly anxious
Anxious
Very anxious
Panicky

RESPIRATORY RESPONSE
No coughing and no spontaneous respiration
Spontanecus respiration with little or no response to ventilation
Occasicnal cough or resistance to ventilator
Actively breathes against ventilator or coughs reguiarly
Fights ventilator; coughing or choking

CRYING
Quiet breathing, no crying
Sobbing or gasping
Moaning
Crying
Screaming

PHYSICAL MOVEMENT
No movement
Occasional, slight movement
Frequent, slight movements
Vigorous movement limited to extremities
Vigorous movement including torso and head

' MUSCLE TONE

Muscles totally relaxed; nc muscle tone
Reduced muscle tone
Normal muscle tone
Increased muscle tone and flexion of fingers and foes

Extreme muscle rigidity and flexion of fingers and foes
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P .
519N 3. Continuous.

FACIAL TENSION
Facial muscles totally relaxed

1
Facial muscle tone normal; no facial muscle tension evident 2
Tension evident in some facial muscles 3
Tesion evident throughout facial muscles 4
Facial muscies contorted and grimacing 5

BLOOD PRESSURE (MAP) BASELINE
Blood pressure below baseline 1
Blood pressure consistently at baseline 2
Elevation of 15 % or more above baseline 1-3 times during 2 minutes observation 3
Elevation of 15 % or more above baseline >3 times during 2 minutes observation 4
Sustained elevation of 15 % or more 5
HEART RATE BASELINE
Heart rate below baseline 1
Heart rate consistently at baseline 2
Elevation of 15 % or more above baseline 1-3 times during 2 minutes cbservation 3
Elevation of 15 % or more above baseline >3 times during 2 minutes observation 4
Sustained elevation of 15 % or more 5
#"97147 4. CRIES neonatal postoperative pain measurement scors ®
0 1 2
Crying No High pitched Inconsolable
Requires O2 for SpO2 >85 % No <30 % >30 %
Increased vital signs HRand BP =/< HR or BP rising HR or BP rising
preop <20 % of preop >20 % of preop
Expression None Grimace ; Grimace/grunt
Sleepless No Wakes af frequent Constantly awake
intervals
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