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The Physiology of Pain

Nocieception (f-3ll58)

387 (nociceptors)= TEAIA Ad-gol H2E o] Q= 417 Weknerve ending)©|th, Nociception®|3t
5% RH&9] AR 55 A ZH(perception)7HA 9] A TS W3ttt of7]ofi= 471A] 7]i2A%] @kEo] 9
o}, AoflA &7 A= =, mechanical (scapel, periosteal elevators, luxators etc.) = thermal
(laser, radiosurgical units) AF=+=9] electrical impulse® ¥H2Htransduction)¥/t}, Electrical impulse=
245 EfAL first order neuron®l E2F5H=t| o|& M (transmission)o|2} Ftr}, ZHa=tjof|A first order

neuron synapse?} second order neuron®4 Z&(modulation)] ©]FoXIt}, Modulation <t
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second order neuronoA+= 324 neuropeptide’} 5 ASE X5k $Z A7}, o|uf AlA= o]of
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Pre—emptive Analgesia
Premedication’|of 52 & Aol Folof gt Balanced anesthesia®l AFS-E= SFEE-2 -2 TAof
A A8 Bt S o2t 5l FUVRIAIS 87E Sl e A, F, T TS 719

it

Multimodal Approach
ofe] oFE2 Z¥Hcombining)sto] transduction©llAl perception® 28] F2E AHAZ o 2N 75 - 8
A AF BT AR, ol ofE 3k oW A9 A synergism)}S TS| S, R

Sofepg FoiA] 24 ofo] 7hl B4 £ 4 % ek

Non—pharmacologic Pain Control
219, A, WA B AT A o RREA] S= A0] A-beta fiberE ASAIAM $5& Hethet| Eaol
2 4= 90t} o] 350] A-beta fibers AF=A|AA A—delta®} ¢ fiber nociceptive inputs HAA717]

wolth, 283 Sgol A FAlet WA 2% e 28 FH S5 AEe 2 ¢ Aok Aol d 287

Herbal medicine2 @=02 /\} i’i “ﬂ Vﬂﬁ}‘/} opoids, alpha2—agonists 18] 1 u}FA ST} Als

2182 obH wisHA] obe Aiks 4o 4 9lrh Herbal medicine 47122l $582lel= /8314
s F5ols AsiA] ottt o]t herbal medicine> &8 43S S7H7|11L, 25 52 X AAIZ

7Fe/d Wizl s 27740l FolE SAIstofof 7l

Regional Nerve Blocks

TN 41 B3 = Qs R 0 R A7) AN o] 88 4 ik, itk okzte] 91317} o
231 H3P7E QIAIRE ATk o] o] o 7} oA F7FAQ] AF o2 A ofF EFet W OR o] 87k
st} RAnHHE AMGTRORN FUAAY SES B 4 9l ol e xiodowhypotension, A

Q3L
4= Qi) AR SRl nlFofA] Al43] 3)

oll

(bradycardia), #12F7|(hypoventilation)s2] F2-8-2 2|43} &
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1. Surgical and non—surgical extractions

2. Bone and soft tissue reconstruction following trauma
3. Mass excisions

4. Biopsies of oral tissue

9. Root canal therapy

6. Oronasal fistular repair

7. Cleft palate repair

8. Periodontal flap surgery

Materials; 1 or 3 ml syringe with 25-30 gauge 1 inch needle, Bupivacaine 0.5 % (long duration
action— up to 6 hours)

7} site B 5o €32 7§41 0.1ml - 0.5ml, LFo]ollA] 0.1 - 0.3mlo|ct,

Bupivacaine®| 2|t 2] 872 2 mg/kgolth. o]-&7o] Z etz E EAI7F QF HAIRE 22 2hrjoA]
© o5 7I&oof gt

Mental Nerve Block

Mental nerve block- middle mental foramen®ll needle 4% & FAP|E H=2 GAA TR S0
7HA] S AL B0l T o AMB] FARE & AL QS vtz oF IRAE QRS A oFEo) Slet
T FEC = WA Fhe o|FA 51 sl slete] A2AAR| Q) QFEo] wAntF o) Jafo] EA Hrk AR
7he} arekolof A= of & RHAI717E 5t 19 7 1L el & A7 Hok

Inferior Alveolar (Mandibular) Nerve Block
o] 3tof ulHE 3P mandibular bone, teeth, soft tissue, tone®] nerve blocko] ©]Fo] At} 37} W<}
T QoA o] 7hagt| 3 9] Fto] 4.

Infraorbital Nerve Block

o] T QI3 ke W K9l nhEIoRS Skt Zlo] S|k e Pep), M HgEs &
o] A4ATFA ) 2] BATA GRS WA Hick
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Maxillary Nerve Block
o]3tof u}3E 51 maxillary bone, teeth, soft tissue, 12| palatine tissue®] nerve block®] ©]Fo] 2
t}, X5 major palatine foramen®l] F+AMS St

Complications

Inferior alveolar nerve block ©& Q18| W7}k F4-8-2 inferior alveolar nerve (FA 7Hs/d21:
26,762) ¢} lingual nerve (1:160,571)7} G142z &AM 4= gt =4 859 bupivacaine 4 Al
cardiovascular toxicity®} AFg= st tH= Havt 1ot Neurologlcal complication= HHA17 o]
UAA S amaurosis), Honer's syndrome, YAIZ A7@oH] HEA AHZF 24 Folth, =EEATH

inferior alveolar nerve block 5 "} Oﬂ/ﬂ 3| EE= 2o EV\V
of A 141 /\V} Hxl oA sfiof sict, o] WS AL ol S} wekstal QPHEHA
2

CRI (Continuous Rate Infusion)

olH =& syringe pumpE ©-&8HAY o] H7bA RES AEHA R FAs | jith, &5t 5
9] &l 91%4 W71 7122 ARt 217] k5] loading dose= A1431HA| A% 4230] 0|27 gt
t} &3] ARR-EE= A5 morphine, lidocaine, ketamine, fentanyl 50|t} 1290l A lidocaine &#I3k

AelakA Hkgo] BElo] 9o n e Ao 0|5 sfof g}

Morphine
Dose:

Dogs 0.5-2.0 mg/kg q 2—4hrs SQ, IM

Cats 0.2-0.5 mg/kg q 304hrs SQ, IM
Inravenous CRI Dose:

Dogs Intraoperative 2—6 micrograms/kg/hr

Cats Intraoperative 2 micrograms/kg/hr

Fentanyl

EAuAe] SRS £ 4= 913, cardiovascular depression} hypotentiong Z4x8} A2 4= Qlc},
Intravenous CRI Dose:
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Dogs Intraoperative 10—45 micrograms/kg/hr
Dogs Postoperative 2—5 micrograms/kg/hr
Cats Intraoperative 1-3 micrograms/kg/hr

Cats Postoperative 1-4 micrograms/kg/hr

Transdermal patches
{5kg dogs and cats; 25 micrograms/hr
5-10 kg 25 micrograms/hr
1020 kg 50 micrograms/hr
20—-30 kg 75 micrograms/hr
»30 kg 100 micrograms/hr; 50 micrograms/hr patch 2705 AR,

Ketamine
NMDA receptorsS et
Loading: 0.5 mg/kg IV prior to surgery
CRI Intraoperative 10 micrograms/kg/min

CRI Postoperative 2 micrograms/kg/min
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Recommended volumes of regional anesthetics

1.Dogs and cats { 4kg. (accommodate infusion of all four quadrants)

Weight | Maximum Volume (ml) | Maximum Volume (ml) | Sterile Saline (ml) | Volume Per Site (ml)
(kg Lidocaine 2.0% Bupivacaine 0.5%
1 0.05 0.20 0.75 0.20
15 0.05 0.30 0.45 0.20
2 0.10 0.40 0.50 0.25
2.5 0.10 0.50 0.40 0.25
3 0.15 0.60 0.35 0.25
3.5 0.20 0.70 0.10 0.25

2.Dogs and cats > 4 kg (1 regional site)

Weight | Maximum Volume (ml) | Maximum Volume (ml) | Volume Per Site (ml)

(kg Lidocaine 2.0% Bupivacaine 0.5%

4-6 0.05 0.20 0.25

6-15 0.06 0.24 0.30
16—20 0.08 0.32 0.40
20-25 0.12 0.48 0.60
26-30 0.15 0.65 0.80
31-35 0.20 0.80 1.00
36—40 0.25 0.95 1.20
41-45 0.30 1.10 1.40
46-50 0.35 1.25 1.60

3.Dogs and cats > 4 kg ( 2 regional sites)

Weight | Maximum Volume (ml) | Maximum Volume (ml) | Volume Per Site (ml)

(kg Lidocaine 2.0% Bupivacaine 0.5%

4-6 0.10 0.40 0.25

6-15 0.12 0.48 0.30
16-20 0.16 0.64 0.40
20-25 0.25 0.95 0.60
26—30 0.30 1.30 0.80
31-35 0.40 1.60 1.00
36—40 0.50 1.90 1.20
41-45 0.60 2.20 1.40
46-50 0.70 2.50 1.60
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4.Dogs and cats > 4 kg (3 regional sites)

Weight | Maximum Volume (ml) Maximum Volume (ml) Volume Per Site (ml)

(kg) Lidocaine 2.0% Bupivacaine 0.5%

4-6 0.15 0.60 0.25
6-15 0.20 0.70 0.30
16—20 0.25 0.95 0.40
2025 0.35 1.45 0.60
26-30 0.45 1.95 0.80
31-35 0.60 2.40 1.00
36—40 0.75 2.85 1.20
41-45 0.90 3.30 1.40
46-50 1.00 3.80 1.60

5.Dogs and cats > 4 kg ( 4 regional sites)

Weight | Maximum Volume (ml) Maximum Volume (ml) Volume Per Site (ml)
(kg) Lidocaine 2.0% Bupivacaine 0.5%
4-6 0.20 0.80 0.25
6-15 0.25 0.95 0.30
16-20 0.30 1.30 0.40
20-25 0.50 1.90 0.60
26-30 0.70 2.50 0.80
31-35 0.80 3.20 1.00
36-40 1.00 3.80 1.20
41-45 1.20 4,40 1.40
46-50 1.30 5.10 1.60
6.Drug classes affecting varying portions of the nociceptive pathway.
Pathway Transduction Transmission Modulation
(Peripheral Sensitization (Impulse Conduction (Central Sensitization
Inhibition) Inhibition) Inhibition)
Drugs Local anesthetics Local Anesthetics Local Anesthetics
Opioids Alpha2 Agonists Alpha2 Agonists
NSAIDs Opioids
Corticosteroids Tricyclic Antidepressants
Cholinesterase Inhibitors
NMDA Antagonists
NSAIDs
Anticonvulsants
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