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Acute postoperative pain control

1) Current status of acute postoperative
pcin Control service in Korec ..................................................................

2) Are the current regimens of postoperative -
PCA efficacious? (focused on the factors
affecting the efficacy of PCA)

3) Adequacy of drug delivery system for acute -
postoperative pain control

4) IV vs. Epidural PCA -t

5) Preemptive (preventive) Onalgesia .........................................................
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Current status of acute postoperative
pain control service in Korea
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ZoHo| & 587/ o], Zute]EZ9a o] 11570, perineural
EZgwWol| 47), AAANLFEZQ W (sciatic NB E3H)o| 37,
FEHI ol Hgske Qo] 1, oA e e] 1/et
1l

A I g oFHFAAISE NSAIDA| 9|
2947 =F 2Aeldd oF 9AsE d83t e
£ 22999 1. Fentanyl-morphine-ketorolac Z&H(n=12),
2. Fentanyl-morphine %%} (n=26), 3. Fentanyl-hydromorphone-
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ketorolac Z%¥+(n=6), 4. Fentanyl-hydromorphone-nefopam 3}
(n=10), 5. Fentanyl-pechidine-ketorolac %% (n=1), 6. Fentanyl-
ketorolac %%}t (n=184), 7. Fentanyl-nefopam Z3%}(n=24), 8.
Fentanyl-paracetamol Z%%+(n=2), 9. Fentanyl-morphine-ropiva-
caine Z%¥(n=1), 10. Fentanyl-ketorolac-ketamine Z%+(n=1), 11.
Alfentanil-ketorolac Z¢t(n=3), 12. Alfentanil-nefopam Z%t(n=1),
13. Sufentanil-ketorolac Z%(n=9), 14. Morphine-ketorolac =%
3+n=39), 15. Morphine-nefopam %%t(n=1), 16. Pechidine-ke-
torolac Z%¥t(n=1), 17. Nalbuphine-ketorolac Z3}(n=3), 18.
Butorphanol-ketorolac Z3$t(n=6), 19. Butorphanol alone (n=3),
20. Ketorolac alone (n=6), 21. Paracetamol alone (n=1), 22.
Morphine alone (n=11), 23. Fentanyl alone (n=278).
7detelgsarlol Agd obARAAS FautA Al =
e 17001k Aol EE e =29e gl T
s}24ek: 1. Fentanyl-morphine-ropivacaine Z%H(n=1), 2. Fentanyl-
ropivacaine-ketorolac-ramosetron Z3t(n=1), 3. Fentanyl-ropiva-
caine-ramosetron %%} (n=8), 4. Fentanyl-ropivacaine Z3}(n=55),
5. Fentanyl-bupivacaine Z%t(n=4), 6. Fentanyl-levobupivacaine
Z3}+n=5), 7. Sufentanil-bupivacaine-mepivacaine Z3%}(n=3), 8.
Sufentanil-ropivacaine %3%}F(n=1), 9. Alfentanil-morphine-levobu-
pivacaine-ondansetron Z%+(n=3), 10. Morphine-ropivacaineZ g}
(n=2), 11. Morphine-bupivacaine Z3}(n=2), 12. Morphine-levo-
bupivacaine Z%Hn=3), 13. Morphine-bupivacaine-mepivacaine
28 n=1), Z8(n=11), 15.

Ropivacaine alone (n=9), 16. Levobupivacaine alone (n=2), 17.

14. Hydromorphone-ropivacaine

Mepivacaine alone (n=1).
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Epidural Regimen

® Fentanyl vs ropivacaine
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Are the current regimens of postoperative PCA efficacious?
(focused on the factors affecting the efficacy of PCA)
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Basic mechanisms of postoperative pain

A. Pathophysiology of pain

1. The threshold of pain detection; stimulus-specific and re-
producible both in different individuals and in the same
individuals at different times

2. Pain tolerance; dependent upon many variables (mostly
psychological), and varies among individuals and in the

same individual under different circumstances
B. The primary afferent nociceptors (Ae, Ad, C)

1. Transduction; the process of depolarization of AJ and
most of C fiber nociceptors
2. Sensitization and primary hyperalgesia; a decreased thresh-

old for eliciting pain

C. The dorsal horn

D. Sympathetic nerves and nociception

Reflex increases in sympathetic activity in spinal cord and

sympathetic ganglia by nociceptive input to dorsal horn
E. Postoperative pains

1. Musculoskeletal pain; A 6, C (cutaneous, muscle, etc)
2. Visceral pain;
a. Viscera; insensitive to heat, cutting, pinching but re-
sponds to stretching
b. Slow onset and mostly dull and aching
c. Poorly localized and felt in an area remote from the
stimulus (referred pain)

3. Persistent post-surgical pain (chronic pain)

Assessment of postoperative pain

53

Treatments of postoperative pain

. Interruption of sensation

. Prevention of hyperalgesia

1

2

3. Activation of pain-modulating pathways

4. Augmentation of pain-modulating pathways
5

. Combination therapies

The major factors affecting the efficacy of

Patient-controlled analgesia (PCA)

A. The variables and variants

1. Pharmacologic variables
a. Selection of the drug for PCA
; Most important variable of PCA

Systemic variables are all on the
choice of drug
@ NSAID/opioid (iv)
@ Epidural local anesthetic and opioid
(@ Epidural local anesthetic and opioid with iv NSAID
@ Etc
b. Selection of the dose for PCA
2. Systemic variables
a. Background infusion
b. Demand
@ (Bolus) demand dose (size)
@ Demand rate
c. Loading dose
d. Lock-out interval

dependent

e. Increment
3. Other variables

a. Route of administration

b. Duration of administration
c. The psychology of PCA
d. Adverse effects of PCA
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The postoperative pain control in the country is currently
dependent on IV PCA, but there is still a remarkable differ-
ence from complete pain relief. While it is nearly hard to car-
ry out extensive nationwide survey regarding the efficacy of
the current regimens of postoperative PCA in all hospitals,
here is a brief account of a few of the current problems.

* Currently, there is a shortage of analgesic effect of IV
PCA, with more or less side effects, in most of the
hospitals.

* The quality and preciseness of the dose and regimen of
pain Killers being given to the patients are considered to
be low, and there are no set rules that are followed.

* Although the drug regimens differ for every hospital, un-
less the drug is a cure-all or elixir, there is a need to
open up the regimens to public to discuss and improve
upon them.

* Although the regimens may differ for every hospital,

there is a need to decrease the number of regimens rather

54

than to increase its numbers and make the regimens
overly varied.

* The mixing of drugs with PCA should be prepared and
provided by, under the responsibility of the hospital’s
pharmacy.

+ ETC
According to the results of surveys that are carried out at

our hospital (CBNUH APS) every 3—4 years about patients’

satisfaction to IV PCA and Epidural PCA, at postoperative 8 —

10 hours the satisfaction of the Epidural PCA rated higher

than that of the IV PCA. The reasonable explanation for this

would be that the drug regimens of IV PCA are not good.

Because the patients’ satisfaction is too low, it is thought that

the assessment and research regarding these should be given

the top priority. Some of the PCA regimens will be analyzed
based on the factors affecting the efficacy of PCA mentioned

above in the panel discussion.
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Adequacy of drug delivery system for
acute postoperative pain control

T sl vk E 5o o)

0l | =

FE F T4 55 2] St Atzd 259 I EZE vlaste] Bl AW A FE2AS % F
(patient-controlled analgesia)e A3 w] A-&3le electric A o] ojgizlel] dlgsle U] A4 F5E 243
(Z1A14 ]2} 3H3} non-electronic (elastometric, disposable, 41 7] flste] ALl Qow, 1 ol AP, &I +
Aol 3he] T 714 systemol] thsto] <ol w1z} Sl o] A tk(Table 3).

Z1A1A Ax = 1960 e Ags]o] grba s FA 7 7HA Ax e A, A R Ae 24 AAE BEYE 8l
A AAELE A 208 B 7IAIAE X slo] A&Eko] of thgdt e AES ek AAE HEFY Aldtol
AR Frbsla glokar gheh 2 G vlste] e5dT 3 som, F4 £x9 k& 2AY 5 dom F4 oY
< vedsla gE TAA T FAA Y AXES A 59 FAo] shgst ubd, FAAL 43goF sy, Fd
Qe el 7|1gkek]. Z1AA AXES A, B 7b golslar zze] 4k AA| oA FE F FA F
A, A=A, 98 58, AL AdE FEAT] Hslod T ZAL sl AF 24 ATHE AR o, F 7HA
e Sol 93 Aol ghrh2,3]. olol Hlsle] FAA Axe] Asee 7 Ax9 A dHE aefsle] & uf F
AX 5 7IAA N vlsle] Fq) S| AL A W AAE Agste 713 7 A Agste 73R
otk s FE 9UES 25, S99 AR, s, o B, Auke] At 24 A5 Adste A% ZAAE
roh, 71 s o AeA &2 AS 54 st 5ol Agsle 7139 7 FA44 B gk
Adom, olelol= olu] x| &Fo] A U, £ &
w9 U3 Fe ekl 288 & glor], F9 o] R
+ FH3st= Aol A gk ol gloh4]. ol Al

1. Rapp RP, Bivins BA, Littrell RA, Foster TS. Patient-controlled
analgesia: a review of effectiveness of therapy and an evaluation

Aol vlsto] M Fuleh] £1, 3 Goz Aol

7hesle, z2ho] Zheksla, A 5o FHo] He glow, of currently available devices. DICP 1989; 23: 899-904.
Z2a#H o F7F WAslR ket e A" Eo] ArHs.6]. 2. Patient-controlled analgesic infusion pumps. Health Devices 2001;

dA oA Adsta QE AAE F P AR 30: 157-85.
WG go] =L A AEY A4 A9 ulms}l 4 A 3. I'~Iard?/ EM,'Wllhamson C,'Sewell' GJ: An evaluau‘on of s%x
- infusion devices for the continuous infusion of cytotoxic drugs in

Awel gA4 Ao viag He, A7 A el uhE ambulatory patients. J Oncol Pharm Pract 1995; 1: 15-22.
A ARG 7113 A, A S5 oS e 4. Skryabina EA, Dunn TS. Disposable infusion pumps. Am J Health
& 4 Qlrh(Table 1, 2). o2 gt 7|A14] Ax]e} FA4] A= Syst Pharm 2006; 63: 1260-8.

2 Z 63/ HYolA AE =A3 AFE b wsle] Xt 5. Sawaki Y, Parker RK, White PF. Patient and nurse evaluation of
o Az, AR ot 1Y F JAAS 5299 7TelA A patient-controlled analgesia delivery systems for postoperative pain
= - = = management. J Pain Symptom Manage 1992; 7: 443-53.

ii j,:ai%ﬂi}zjfj 7!])‘3?;1]—2“{?;} f:aif—iﬂ 6. Robinson SL, Rowbotham DJ, Mushambi M. Electronic and
o o HTn oFm—=", ° 2% oH 6™ T disposable patient-controlled analgesia systems. A comparison of
FTAAE 28%9] 7I3ollA Auke] BF =244, 76%2 7]7{} the Graseby and Baxter systems after major gynaecological surgery.

oAlA AWFEA 55 2HA 47 ALy sk Anaesthesia 1992; 47: 161-3.
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Table 1. Comparison of Electric Devices of PCA Currently Used in Korea

Shape A B C
Price 42,4409 59,070 38,9209
Basal rate : 0.1 —250 ml/hr Basal rate: 0.5—10 ml/hr Basal rate: 0.1 —25 ml/hr
Mod Bolus: 0.1—60 ml Bolus: 0.5—5 ml Bolus: 0.1—25 ml
ode
LOT: 1 min—999 min LOT: 2 min—60 min LOT: 3 min—999 min
KVO: 0.1—9.9 ml/hr KVO: §l& KVO: §l&
Loading dose 0.1—60 ml Eils 0.1—50 ml
Bolus rate 120 ml/hr A3t &5 o £ gle 125 ml/hr
Method CON, PCA CON, PCA CON, PCA
Linear peristaltic Rotary peristaltic
Piston driven
»> »
e D ‘%
[
[PCER] (M) 2009-01-12 2345 =<2 BE ) r
GENSTAR &
_ _ 1T SkLF=
Display o c Nl ..'.'“'F 131
CRmeEdvh CEoarme ”“ i U-qi
“}h "'g r!lt J"l ul a
Priming 20—30% ok 17 28
End cap Hydrophobic filter 4] Pressure-activated anti-siphon valve
'z‘:‘lo] 9] 3l Ea
Bolus 0% BT A4 AT R g SI% 4ol Sl 2ol
i=4
Safety 3] WA wlol= A AR He Password 4 digit
Power 734 el U3 & AA HiE El(15V) e FAA welel /g3 E AA el
e Ag AT 6-72 ZRol 93 §4 AE wolA, AGAIZE: 24417
History s 1% 9l s
Strength FYHE2 Fhofe] &o U3, g 2% 75 b Infusion pumpE % A-Lo| 715
ZQUE slefe] ol m
1151 A3l Bk 0 4-o] A3} T © H
Weakness z7to] @il Au|gle Fd 9 BLED) AT Byl 2

LOT: lock-out time, KVO: keep vein open, CON: continuous.
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o]¥ % : Adequacy of drug delivery system for acute postoperative pain control

Table 2. Comparison of Non-electric Devices Currently Used in Korea

Shape A B C D
Price 53,530 44,0809 48,2609 +10,8009 67,1309
Mode Basal: 0.5—10 ml/hr Basal: 0.5—10 ml/hr Basal: 0.5—2 ml/hr, Basal: 0.5—10 ml/hr
Bolus: 0.5—2 ml Bolus: 0.5—2 ml Bolus: 0.5—2 ml/hr Bolus: 0.5—2 ml
LOT: 6—60 min LOT: 15—60 min LOT: 15—60 min LOT: 15 min
Volume: 60—600 ml Volume: 100—550 ml Volume: 65—105 ml Volume: 60—250 ml
Type Silicon Silicon Rubber CcO2 7t~
End cap Hydrophobic filter 4+ Priming A] end cap #H|A 2 2 way®Z o] filterE & FA A] cape EElT
clamping -4 & AZAsHA =o] gle] hlol 29 ¢low, priming®]
e el g
Strength $%9) Qe chop g7 Bero] A A
Weakness x7] o] wE = 9L B9} 3k2F PMC module©] 2ldo| o8 %
AN F4 F%9 AHEQ)
PMC: patient module controlled, LOT: lock-out time.
Table 3. Results of PCA Survey in Korea
Institute History (Y/N) Operation
Electric Epidural 33 53%/47% OS 47% > OBGY 36% > All, CS 22% > GS 19% > GU 5%
v 37 52%[48% GS 45% > All, OS 43% > CS 33% > OBGY 21% >
GU 19% > NS 14%> PED 7% > OL, PS 5%
Nerve block 4 50%/50% OS 100%
Non-electric Epidural 18 5%[95% GS, OS 45% > CS 33% > All, OBGY 22%
v 48 6%/94% All 51% > GS, OBGY 41% > OS 39% > CS 22% >
GU 16% > PS 10% > NS 6% > OL, PED 4%
Total 63
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IV vs. Epidural PCA
Aguizta ozte wH g5l

= o84 o
PCA A}

At FAd T FAE5T A A B gt =

o7} ksl o] Folx ghow, AAol HAs] =AxA §

33 FASZ udt FAVE 8% FAR gFolAx £

9t} ool PCA (patient-controlled analgesia)= opioid & 5

T AE okF AN okelehd A3 An ohle,  §

FEg Fosle WAlelY Au] T& HA3} sl dldd #

A 7, e A AvlaE Algste Mdez bl

skl 9tk 19639 Roe: opioid?] AEHQl Fol7d g9l &

FU7l obd Aoz Fgg Folzle] Hr} ZARAQA F
= 744395 Baslgda 19714 Sechzeroll 98 PCA #+
v o] dF o] Mukxlo], 3kxto] QFof ulg
Vsl H ek ol FE& JE
3h= 3 A-gsl7] ZHA%E PCA AHlE

opioid®] Foi7}
Mo dAde 1%
o] UoA =ik
PCA JHE 1t 7|=282|
H 424 meperidine®] £3FS
ol #7F FHo7 EZo| 7+
“minimum effective analgesic
concentration” (MEAC) = 7H‘é‘x*°a“ sk
Tamsen s+ ©|#13 MEAC &%= 7Helnich vh2m o

MCP MEAC
None 1
B  Moderata
3
Severe
0.2 o4 06 0B 1.0

Oplold Concentrabon
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o BAM 10AM Noon 2PM

Time
= okEshd thekAollA 7)editka FAslgich ool
opioid®] A3 AEaIHE 17| 913 F 7HA AA =7 0]
A== 1) MEACE Fab7] 98] &g Aoz A
A (titration) 3h= AF} 2) FF 27 AR -] He A
< debdA YAG A FEE fAske Aok o F

0wt gl
PCAE &3l o]Fol4d = Sk
PCAS] 7|8 FA ®W4¢e g3 Zt)h initial loading

dose, demand dose, lockout interval, background infusion rate.

oo

=
Y EExH

(Patient-controlled intravenous analgesia, PCIA)

PCIAE 7]E9] &% HE FolE& 0p101d
Ae wf Bk atHelx HAsA 5
Wolch. AF7HA PCIAE £ 2 ¥
15 Axo 2 W%S gatHa dAe 27 9]
AsAL F &%& #4
3484 “doM AA A AARez 7}

A 71Holre}. w3t At ~

A7} v)ae}
< A7 4 9l
259 Eelol,

=
S

ot rﬁ
olN

B
b
o
B



EA43)

IV vs. Epidural PCA

[ (benefits)]

LAY M Folsh ulmegl S ul, Bt e A% E3t
& AF

L5 28 ARel UE Ao BFwo} et

CEF APPSO UES 42,

AN EY S ek

B4 222 53 ARE Bstel Fokjmz Ajdlel
e AR S FEe] TR

[-%-& (complications)]
- FZ opicidE A FolZ ALEAE
850l

* Pruritus, nausea, vomiting, dry mouth, urinary retention, ex-

o 2]
A B ¥

cessive sedation, respiratory depression

Zopel
(Patient-controlled epidural analgesia, PCEA)
Aeks] ABHE JF wpH A 80% o] o] Fo &

S3el olgHel EEzAwelTa Azl FHol AW,
riskjbenefice] H7H ol2lgol o450l Agshnl Yol

Age L2 A3ttt PCEAE EE T4 vl A9 opioid9]
Mgees olFolAn 4% Wl EZdymmic pin)
Wk mypHos 2AY 5 9lo] TR AL T e
ARAR B5& 7hsshAl st o] 3F <l PCEAE FAHE
+ HLdHA F5E A3, A BEREE =)
= Aol w3 F37 A (central sensitization)¥ TF %
A 713 7]5 7 oll(pain-induced organ dysfunction)E F3HA] A

oAl FE MAA 7= Aeolrh

[ (benefits)]

« 2E | 2AHEE-9] 2FSl(attenuation of the stress response)
- E(morbidity)2} Ad-E(mortality) S TEZ Qg A
9} 553 A= 9t o]# e AEH 2RSS

o1
A4, AAAA, WA AZE Ee dehte "o

a9} FESS FEI ol AT,
5 Aoll, Auln], £ & o
PCEAE ol&3t 2EdA 3§ F3A oA £ A
TAHE AlFstt

- #]7] 5 (pulmonary function)
7ZAnre]l T ankF A9} opioide

HEE

% Folsel szl
152 2N £ 24 4EFFS AAANY ok
ofefe] Lol o8 Ao Az

Q) E3 Bk A
~ gAY A5E ofAlele
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A opioid FoIE 3% & 9]

> d

}1_1
Bodm B oo

Moz oput ¥ weleld YEE
Z
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oE
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(cardiovascular complications)
Yol uie g A7k A2 ALTH/L

ofale] e ek

o 'M' ﬂlﬁt
oy, I
=

4 v n.b

o o o
2 1o
=
>,

)

K

MAT dd B4 A 4

ek
2
3

¢ 2= (thromboembolic complications)
PCEAT= ¥}-3-314) (hypercoagulable) HH-&-& <F3}A]7]ar A
283014 (fibrinolytic) 7152 MAAZIch A3} F4
W= SAbEellA ARAMEASY] wErt dsken,
As) W A Sl o 4R (@aipe] AFE A
A,
- 91743 7]-5(gastrointestinal function)
Z, A7 dA, AAo7 FoJ®l opioide BEF &
A A(ileus)S HHgkcl. PCEAYE HAl opioid®] &2k
ZAZI A 2RAA v A Apgkstod]
= MAAI L

<k o
2,

A

=

tlo ok ot fo

o
Mo oy

[%-2F4 (complications)]

Complication Incidence (%)

Related to catheter insertion

Dural puncture 032—-1.23
Neurological damage (usually transient) 0.016—0.56
Related to catheter in situ
Epidural hematoma 0.0004 —0.03
Epidural abscess 0.01—-0.05
Catheter migration 0.15—0.18
Related to epidural drugs
Drug errors Not known
Respiratory depression 0.13—0.4
Hypotension 3-30
CNS toxicity 0.01—-0.12
Motor block 3
| 2
FA 53 2sked glol4l PeAE oh$ abAel
Holch. Fojxle Wlel wel PCIA, PCEAZ o] Hof
AL D GAR F A2 BF oG RAEEL AAw 9
o g T, A A, riskjbenefit & A1F9] e

st Qb s BEEA
Zole} Az,




Agoxt E¢tEly] T2 g 2
2 1 2 9 Br ] Anaesth 2001; 87: 36-46.
3. Wheatley RG, Schug SA, Watson D. Safety and efficacy of
1. Grass JA. Patient-controlled analgesia. Anesth Analg 2005; 101(5 postoperative epidural analgesia. Br J Anaesth 2001; 87: 47-61.
Suppl): S44-61. 4. Susan MN. Benefit and outcome after epidural analgesia. Contin
2. Macintyre PE. Safety and efficacy of patient-controlled analgesia. Educ Anaesth Crit Care Pain 2004; 4: 44-7.
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Preemptive (preventive)

SERE L

HH
e

SIS ol

1o

o

20417] #% George Washington Crileol] 2]l 5= W&o
A £%F F5E& X F3= “anoci-association (shockless op-

eration)”®] o]l EQ1% olF &5 Az, Wee 9
okg]?sl—ﬁ o]aﬂ_g] 31}?5]—24?_] Hal—xdoﬂ 61_:101:101 1988‘131, Patrick
Wallo] %% A olHeAA} Fau2iAle] Eolz
T 55 A=RE TAAE F dde A 3
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Pharmacological modalities

Regional anesthesia
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Non-steroidal anti-inflammatory drugs (NSAIDs) and
COX-2 inhibitor
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Opioids
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N-methyl-D-aspartate (NMDA) receptor antagonists
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Alpha; adrenergic receptor agonists
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Gabapentin-type drugs
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Miscellaneous agents
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W34 : Preemptive (preventive) analgesia
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