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PAIN : ANATOMY AND PHYSIOLOGY

Introduction

00:00:19

Definition of pain :
* Anunpleasant sensory and emotional experience assotioted with actual or
potential tissue damage, or deseribed in terms of such domage.
* It wos recommended b3 the subcommittee on ’tc-,xonomt:, and adopted by
the IASP council in 1979,

Revised in 2030
* Anunpleasant sensory and emotional experience associoked with, or
resembling that associoted with, actual or potential tissue damoge.

Classification :
* Totol pain : Based on biopsychosocial model, behavioural, spiritual aspects of

podn.

On the bosis of duradion :
* fioute,
® Chronic ¢ 23 months.

As per pathophﬁsioloatj :
° Nocicepﬁve :
- Visceral:
* Voscular ¢ ischemia, vascular heodoche,
* Organ involvement : M\, pancreatitis.
- Somatic : Musculoskeletal system (Ligaments, tendons, bursa. etc).

Neuropodhic :
* CNS : Spinal cord injury, multiple sclerosis, post stroke pain.
¢ PNS: Diobetic neuropaﬂ15, post herpetic neuralgjia, trigeminal neuralgio.

Mociplasﬁc :
* Fibromyalgia. (Barlier known as dysmorphic pairy.
* Chronic &‘-a‘cigue sgndrome.
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2 - Fundamentals of Pain Medicine

Active spa

Terminolosg :
* Allodynia. : Previously not painful, but currently paintul,
* Cowsolgia.: Rbnormal pain with vasomotor and sudomotor d}js%cﬁom
* Dysthesia. : Unpleasant abnormal sensation.
* Hyperalgesia. : Primary or secondary (Due o mediotors).
. Hﬂperes’chesia : Includes od\odgnia and mperolgesia.
* Anaesthesia. dolorosa. : Associoted with trigeminal pain, deaferentotion pain.
* Hyperpothia. : Abnormal painful reaction to repetitive stimulus.
. H}jpoest'nesia ' Decreose in sensadion

Theoﬁeso*pdn:

sPec\%ci’cg theory of pain :
. \n’cens'&g os per tissue iqjurg.

Postem theory :
* Receptors of pain are shared,

* Al receptors are common.
* ps we increase stimulus, touch will change into pain.

Neuromadrix ’cheorg :
* Proposed by Melzack and Wall in 1999,
* Not only genetic makeup leading ‘o pain.
* piso depends on past experiences, psychosociol factors which influence pain.

Gote theory of pain
* &y meizock and ol (196,
° Phgs'\o\osa :
- ¢ fbres:
* Stimulus o spinal cord For slow pain.
* From spinal cord, brain is stimulated perceived sensodion os pain.
- A beto Rbres
* Normally not poinful,
* In TENS and accupuncture, stimulote A beta fbres.
* exercise positive inhibition.
* Stop signal ot spinal cord.
* No pain stimulus is tronsmitted to brain,
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Pain : Anatomy And Physiology - 3

Mechanism of pain 00:12:42
o — = - - — e Active space -----
Sympathetic mediated pain :
Arises from :
* Crosstalk between C Rbres and sympothetic flore (0Re/peripheral nerve).
* Alpha a‘drenerg'\c receptors are generally unreguloted on C fibres due to
SHmpa!che{'ic stimulodion. Posterior root
Afforent  Cellbody  ganglion Spinal cord
Pain reflex arc : Aamdy .
Components : 1
* Afferent. D
* CAS Effoctors
* efferent. w e
* Reflex arc. l Skl
~—3 Output
Receptors : Pain arc

Merkel's disk Meissner's corpuscle

mecmnorecepkors

Sites :

* Cutoneous.

* muscle, fascio, adventitia.
* Blood vessels.

* Viseero, joints, duro.

Tgpes :
* merikels disk : Only unenc d receptor; carry signals o¥ light touch.
* meissner’s corpuscle : Touch, light vibration.
® Pacinian corpuscle : High m&ensdg vibration, transient pressure.
* Ruisini endings : Streteh, joint movement, warmth,
* Wrowse end bulb : Cold
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4 - Fundamentals of Pain Medicine

We| cossbeaton | @ | ™| vebeiy il st
lo. AQ, 124030 | Yes | 8otodom/s Primary receptors of muscle spindle
b oL Btoao [ Yes 80 t0 120 m/s &olgi tendon orgon
o OF < -
. aB btoia Jos 45 40 15 /s Secondary recept s.oV— muscle spindle
A cutaneous rmechonoreceptors
Free nerve endings o touch and pressure
il ) 140 Thin 310 30 m/s Nociceptors of neospinctholarmic tract
Cold thermoreceptors
v c 0atols No 05 4o 3.0 m/s Nocieeptors of paledspl e
warmth receptors
Inflammadion :

* Can lead to complex type of pain.
* mediotors : NO, Substance P, CERP, bradykinin, histamine.
* Serotonin, nor epinephrine, endorphing —> Inhibit pain signol.

Pain pa’chwoﬁs -
¢ With the deliveqj of o noxious stimulus o. series of electrical and chemical

events oetur.
S’cages ;
i Transdugtion : Where external noxious energy is conwerted into
elec’crophgsio\og'\ca! activity,
il. Transmission : Coded informadion is reloyed via. spinol cord to brainstem and
tholamus.
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Pain : Anatomy And Physiology - 5

iii. Moduladion : Process of alterations of pain signals along fransmission.
v, Percep’cion : Connections between thalomus and h'\gher cortical centers
control perception and integrate the offective response 1o pain.

----- Active space -----

Ascending and descending spinal tracts 00:22:56

Combined anterior horn and corticospinal tract disease

Posterior column system

o5 Lateral corticospinal
/ / {pyramidal) tract

& Descending
autonomic fibers
# system
.| Ascending pathways [ | Descendingpathways ' Affected area

8 = sacral, L = lumbar, T = thoracic, C = cenical
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6 - Fundamentals of Pain Medicine

- Active space ----- Rexed lamino. :
* Typel i: Related ‘o nociceptors.
* A delo, C Nores ¢ Bring signals to type |, .
* Typel: Opioid signals.
* Lamina V : Wide dynamic ronge fores, can produce neuropothic pain.

Targets of primary afferent neurons in the posterior gray horn

© Modial longitudinal ® vectospinal tract
or sulcomarginal fascicul
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Pain : Anatomy And Physiology - 7
fAscending padhwaﬂs :

i. Dorsal column ¢ Vibradion, conscious proprioception, fwo point diserimination.

il. Spinothalamic tract (Anteroloteral : Pressure, erude touch, pain and
temperature sensodions.

ill. Spinomesencephalic : Pain suppression.

iv. Spinctectal tract : Reflexive eye and head movements towards site of
painful stimulus.

V. Spinoreticular tract ¢ Attention to podn?ud stimulus (55nap’cic connection ‘o
limbic system, hypothalamus, thalamus and $rontal lobe).

Vi. Spinocerebellar troct : Unconscious proprioceptive informadion from Vo\un{m‘}j
musculodure.

Spinothalamic tract :
¢ SOmodtosensorg oreo.l § a.
* Periaqueductal gray : GABA receptors, encephaling
medioted,
* Pons (Locus ceruleus) : Norepinephrine (NE) mediated.
* medulta. Raphe magnum : SHT (Serotonin).

Spinothalamic 4ract

Dorsal column and spinothalamic tract
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8 - Fundamentals of Pain Medicine

- Active Space ~---- D%cendins pa’chmg :

The PAG-RVM descending pain-modulating pathway

Limbic forebrain
Hypothalamus

* midbrain : PAG 6ABA, enkephaling, endorphins.

* pons (Locus ceruleus) : NE, enkkephaling, endorphins.
* medulla. Raphe mognus) : S HT.

* Al working on spinal cord via. negadive feedbock,

At dorsol hom ¢
* Inhibition of presynaptic cubstonce P release
* Pre synaptic release of substance P is inhibited by :
- Direct SHT/NE inhibition.
- At the level of interneuron, by release of endogenous opiods.
* Further inhibiting presynoptic release of substance P and postsynaptic
depolaxisodion.
* modulodion : Via. descending pokhvou, substantio. gelodinoso. ond anterior
pituttary gland
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Pain : Anatomy And Physiology - 9

Other impor{:an’c areas !

Anterior cingulate gyrus : emotional interpretation of paun,

Cerebellum and lentiform nucleus : Learning motor responsiveness o pain.

531+ Sensory diseriminative aspect of pain.
S54 ¢ Pain associoted leaming and memory.
Limbic system : A¥Sective response o pain.
Frontal lobe : Cognitive response to pain.
H5po*thalmnus * Autonomic response 1o pain.
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---— Active space -----

HISTORY TAKING IN CHRONIC PAIN

Introduction 00:02:17

|mportan’c history :

Poin history : Biomedical; psychosocial and behavioural factors.
Rule out red flags and yeliow Sags.

Past medical and surgical historg.

orug his%ora.

Personal history,

Fami\a h'\s{-or5.

Note

Give your time, undivided aftention, understand chronology of events, be
empodhetic.

Pain 00:04:52

Pain his’cora :

Quan’citl.j/ severity.

Quo.l'\’cﬁ/ nadure : Burning, aching, ingling, sharp, dull.
mode 0% onset/ locakion.

puration/ course of events.

Agoroviaing and relieving factors.

Special charocter.

T‘\m'\ng.

Relation to posture changes.

Associated complaints.

Qunn’d-tgz

unidimentional assessment 1ools ¢

L

Numerical rating scale (MRS, most eommonly used : O — No pain, 10 —
Wworst pain

3. Points = 20% d'\anae approx.
3. Verbal roking scale (None/ mild mod/ severe).
4, Binar Y scole %.
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History Taking In Chronic Pain - 11

Visuol analog seale
* FAces/ WONG BAKER scale for children/ dead ond dumb.

0 1 2 3 45 6 7 8 910

No Pain Modente Very Severe °m M"
7-9
Visuol anodog scale
o 2 4 6 10
No Hurt Hurts Hunts Hurts Hurts Hurts

Littte Bit Little More Even More WholeLot  Worst

FACZS/LIONG BAMER scale

FLACL scale :
* 0-4 toch ca’cesorg score 00,
* Face, legs, QQ{"N'&B, ery ond. consolabili’cg.
¢ a 5ears—8 years.
* Upto I8 years for eritically it § cognitive impairment.
* Take help of parents or caregjivers.

note :
ouCHeR scale is also used in children,

multidimensional :
* me &l pain questionnaire (MPQ) : MEL2ACK/ TORGERSON.
* 3 Dimensions b5 a0 desceriptive words.
* 10 Sets sensory discrimination (Mociception), S sets motivational Reticular/
limboic), | set cognition, 4 sets miscelineous.
* Short form meQ-il sensory ond 4 affective (0-3 severity score).
* mMPQ score,
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12 - Fundamentals of Pain Medicine

Active space -----

_______ Chronis peln syndromes McGilt questionnaing Paln after
and lzbor pain pain scores (PR accidents
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Other methods of pain evaluadion :
* griet pain inventory,
* Sensory and. reactive dimension.
- 1 Hems : eneral ackivity, mood, wallking ability, normal work,
reloationship with other people, sieep, enjoyment of ie.
* West haven yale multidimensional pain inventory (wh_\jmpi).
- 33 tems and 3 ports.
* Neuropadhic poin : LANSS, NP, D4, 1D, pain detect.

Other important histories of pain :

¢ mode of onset/ location : Sudden severe heodache (SAHD.

* uration/ chronicity * Migraine — unilateral, 4 hours to 73 hourg; cluster
headaches — Max 8 minutes, every year same time.

* Rogravating ond relieving factors : Sitting eross legaed, piriformis, Si joird.

* Charocter of pain ¢ Cluster, PHN, phantom fimb paiin.

* Timing * Inflammadory pain more in mMorning, plantar fascitis,

* Posture : Sitting to standing posture, focet arthropathy, bending forward
Pivo).

* Past history : /0 rash in post herpetic neuralgio.

* Famiy his‘cor5 * Flbromyolgia, rheumatoid artnritis,

* Personal history : Sleep (0SAY, bowe! bladder problems, pregnaricy, 180.

¢ Orug h‘as’torl.j/ treodment : Chemotherapy, Vit-8la de’?\cienmj, Vit-D
deficiency, addictions, surgery,
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Flags 0o:26:18 . Active space
Red %ags :
N Suspecﬂng tumor.
* Pain after froumo | SAH,
* Infection : Fever, rigor.
* Loss of bladder and bowe! control.
° motor ond progressive sensor5 deficit — Patient should be referred
40 the spine surgeon.
Yellow flags :
* Greoter risk of progression to 955cho\ogicm distress and disabi\\‘c3 reloecins to
pain (Anxie’rg depression personality disorder).
®* Tools availoble :
o -9,
b. inven’cor}j.
¢ Hoaniton depression scole.
d. 2ung seif mting depression score.
e. Hospital anxiety and depression scale(HADS).
£ Pain catastrophizing scale (PCS).
9 The tampo. scale of Kinesophobio.
NAME: DATE: o
mumls‘nw;sg.mmmm_m
any ol the ]
ber T oty bl il Pl L Y P S PHO-0 Depression Proposed
s00re severity treatment actions
1. Little Interest or plsasuma in doing things (1] 1 2 3
2. Fonling down, dapresned, or hopsises ] 1 2 3 04 None-minimal None
3. Trout:ta faling or staying aleap, or siseping 160 mush ] 1 2 3 59 Mifd Watchful weilting; repeat
4. Fevling tired or having Iittie energy 0 1 2 3 PHQ-9 at follow-up
5 Poor appsite or oversating o 1 2 ° 10-14 Moderate Treatment plan, considering
€. Fosling bad about yourseii-or that you ave & fakure or ] 1 2 3 counssling, follow-up and/or
have It youreal! or your tamily down phafmacotherapy
e o e o8 g e ¢ : ? 151 Moderatly Active reatment with
re pharmacotherapy and/or
8 Mmaw% ] mm ourem 0 1 2 3 psychothempy
o e it e 20-27 Severe Immediete intiation of
R intigtion
[Y "muwwmmummmm. 0 1 2 3 PaTTisEathargpy okl i
severe Impaiment or poor
add columns + + response to therapy,
expedited refarral to a mental
pecicra Foriterpreistion of TOTAL, TOTAL: health specialist for
P T psychotherapy and/or
190. i you checkad ol any problens, how cifficuk have Net diffiqult o ol - collaborative management
these probiams mads it far you t0 do your work,
take care of things st homa, or gat elong with Samewhat citficult
ather paople?
Vry diffioustt
Esciremely difliouit

History Taking In Chronic Pain - 13
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..... Active space ----- GENERAL EXAMINATION IN CHRONIC PAIN
General examination 00:01:00
Overview :
* puikt and nudrition. * Stoke of clothing,
* Signs of distress. * Vitols,
* Goit and posture. * Heoad o toe.
* mental stote. * Tender points.

* Facial appearance.

Built § nutrition :
Thin built patients : Heawy or obese patients :
* mentol disorder. . H}jpokhgroid'\snw.
* fAnorexio. ¢ eoding disorder.
Signs o¥ distress :
* sk patient whether feeling agitoted, irritoded, withdrawn, not feeling self,
self harm.

* Wincing, sweating, breothing labored, holding chest, gquarding ete.

Facial appearances :
* moon face : Cushings face, steroids long—term like arthropothies.
* mask like Sace : Parkinsonism.
* Periorbital edemo, pubty eyelids : Kidney disorder.
* Arious face,
* Depressed face : Flok, apathy, poor eye contost, not interested.
* muxedema face : Hypothyroidism, hair loss outer third eyebrows, dull pufty
face.

Gait and posture :

Posture :
* Leaning forward, stooped posture : Lumbor canal stenosis.
¢ Cont stond or sit ¢ PIVD,
* Not able to sit : C(:»c%odvjnia, piriformis, pudendal.
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