Somatosensory
function, pain, and
headache
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Somatosensory system

It’s the part of the sensory
system which concerned
with the conscious
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Pain, temperature,
and coarse touch
cross the midline
in the spinal cord.
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o Sensations are perceived

in the primary somatic
sensory cortex.
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Fine touch, vibration,
and proprioception
pathways cross the
midline in the medulla.
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Three types of neurons are involved:
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_.~~» First-order neurons: Transmit the signals
I from the organ to the spinal cord.
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e S@cond-order  association  neurons:

;w_uf” Transmit signals from the spinal cord to
Somatos......... . the thalamus where they are roughly
syste... ======% localized and perceived as a crude sense.
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e - 2> 1Hird-order  neurons: forward the
e 7 information from the thalamus to the
e s somatosensory  cortex, where  full

o localization, intensity discrimination, and

interpretation occur.
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Somatosensory transmission pathways

Discriminative Anterolateral
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Discriminative pathway: Anteriolateral pathway:
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Cross at the medulla g%\ﬂj Crosses within the first few segments of
Uses only 3 neurons Qﬁw“@ entering the spinal cord
/ Multiple neurons are involved in the

process
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» Protective and unpleasant sensation.”
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» Originated from pain receptors.éézw;%\ o

» It is shaped by previous life
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>(Nociceptors: are receptive nerve
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endings that respond to noxious of
painful  stimuli, and transmit
impulses to the dorsal horn neurons

in the spinal cord.



D Pain transmission pathways
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Neospinothalamic tract: Fast and sharply
discriminative pain (knife cut). Formed from specific
neurons

Paleospinothalamic tract: Slow, continuously
conducted pain (chronic pain). ——
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“Where pain information is perceived and interpreted™
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Processing
of pain
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“Where responses to pain occur — somatic
(controllable) or autonomic (e.g., increased heart rate)”
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wher
is perceived an

The somatosensory cortex,
pain mformat1on
interpreted. o

The limbic " system where the
emotional components of pain are
experienced, in addition, thirst and
hunger can be felt here.

The brain stem centers whe
responses to the pain occur. It might b
somatic which can be controlled o
autonomic such as increased he
rate.
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Pain can be classified based on location, refefral, and duration.

Location: cutaneous, deep somatic, or visceral pain.

Referral: is pain perceived at a site different from its origin such as

in angina.

Duration:

Acute pain: is self-limiting pain that ends when the injured

tissues heal.

Chronic_pain: is pain that lasts much longer such as frequ

headaches or nerve damage.




“Pain can be classified based on: Location, Referral,
and Duration”
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? Location | a3/

e Cutaneous — alall oé galais
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? Referral | sy

“Pain perceived at a site different from its origin — such
asin angina”
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? Duration | 3.4/

Acute Pain | sladf oY/

“Self-limiting pain that ends when the injured tissues
heal”
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Chronic Pain | o)L/ oy

“Pain that lasts much longer — such as frequent
headaches or nerve damage”

(54213 o JiSTS0e) Uyl 5] iy

liac¥l oli ¢ <il1 ¢ lacall i lhe



BN
P

L3 Special types of pain
» Neuralgia: characterized by severe, brief, often repetitive attack

lightning-like or throbbing pain.

» Trigeminal neuralgia: one of the most common and severe neural

is manifested by facial tics or spasms which might be due to an a

rubbing on a nerve.

» Postherptic neuralgia: a chronic pain that can occur after shingles

infection of the dorsal root ganglia, and corresponding ar

innervation by the varicella-zoster virus.



Special types of pain

» Neuropathic pain: May be due to trauma or disease of neurons i

e.g. from endocrine disease or neurotoxic medication.

» Phantom limb pain: follows amputation of a limb or part of a li

» The pain sensations, which may disappear spontaneously or per
for many years, can be similar to those that were present b

the amputation, as though the limb is still present
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“Severe, brief, often repetitive attacks of lightning-like

or throbbing pain”
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Trigeminal Neuralgia | adl gill éalio cuaall lias

“One of the most common and severe neuralgias —

manifested by facial tics or spasms — might be due to an

artery rubbing on a nerve”
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Postherpetic Neuralgia | syl a2 Lo quasli Y

“Chronic pain after shingles — infection of dorsal root

ganglia and corresponding areas by varicella-zoster
virus”
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“May be due to trauma or disease of neurons — e.g., from
endocrine disease or neurotoxic medication”
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“Follows amputation of a limb or part of a limb — pain
sensations may disappear spontaneously or persist for
many years — similar to those present before
amputation — as though the limb is still present”
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Headache

» Headache is a common disorder that is caused by a number of conditions.

» Some headaches represent primary disorders and others occur secondary to another disea
which head pain is a symptom.
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» Primary headache disorders include: ALl g sl — (Primary) Regh el s o
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> Migraine headache. Primary headache disorders Jadi:
1. Migraine headache \
» Tension-type headache. 2 Tensiontypeheadache \
3. Cluster headache \\
> Cluster headache 4. Chronic daily headache \
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» Chronic daily headache.
» Although most causes of secondary headache are benign, some are indications of serio

as meningitis, and brain tumor.
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Migraine headache: neurological disorder characterized by multiphase attacks

uni-lateral head pain associated with nausea, vomiting, noise and light sensitivity.

The pathophysiology of it is poorly understood.

Might be due to neurological disorder characterised by multiphase attacks of
pain. i\ ok
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[3] Headache Phase (4-72 ieL.)
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(2 Not severe — do with daily activiti
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3 Occurs in hatband distribution around the head
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@ Not with nausea and
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TenS] On B » Not sever, so it does not interfere with the

type daily activities.
head ache » Occurs in hatband distribution around the a\

head.

» Most common.

:Migraine vs Tension-Type 43,34

» Not associated with nausea and vomiting.

Migraine  Tension
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=4 Cluster headache

Uncommon

Characterised by clusters of headache for weeks the headache free for

long period.
Pain behind the eye, radiated to the cheek and gum.

Associated with agitation, lacrimation, rhinorrhoea and forehead

3 @ Uncommon — .l
sweetening -
* (@ Characterized by clusters of headache for weeks —
headache free for long period

Poorly understandable pathophysiology. R ’“” T &“““:g‘;
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@ Associated with: agitation, lacrimation, rhinorrhoea, and
forehead sweating
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Chronic
daily
Deadache

(D Occurs 15 days or more a month
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— Z 2 Retains some characteristics of migraine or tension-type
headache
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(3 Common with medication overuse
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Occurs 15 days or more a month.

Retain some characteristics of

migraine or tension-type headache.

Common with medication overuse.

Unknown cause.
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Temperomandibular joint (TMJ)
syndrome
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Temperomandibular joint (TMJ) syndrome is one of the major causes of

headaches.

It usually is caused by an imbalance in joint movement because of poor bite, teeth

grinding, or joint problem such as inflammation, trauma, and degenerative
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