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Analgesic Effect of Electroacupuncture

After Femoral Head Osteotomy in Dogs

In-young Choi

(Supervised by professor Joo-myoung Lee)

Department of Veterinary Medicine Graduate School,

Cheju National University, Jeju, Korea

Abstract

This experiment was designed to investigate the analgesic effect of non-invasive
electroacupuncture treatment on femoral head osteotomy in dogs. Twelve dogs
were divided into 3 groups in this experiment.

Electroacupuncture group was non-invasively electrostimulated in Huan
Tiao(GB-30) acupoint for 10 minutes by 4.5 V, 5 Hz for 10 days. Medication group
was treated with carprofen(4 mg/kg, P.O.) for 10 days. Each group was
pre-operatively and post-operatively scored by using VAS(Visual Analogue Scale),
SDS(Simple Descriptive Scale), NRS(Numerical Rating Scale), and measured serum
cortisol levels.

The results of VAS, SDS, NRS in electroacupuncture and medication group were
better than that of control group. And, the results of electroacupuncture group was
better than that of medication group since 6th day after osteotomy in pain
management(p<0.05). But, there were no significances in serum cortisol level

among 3 groups.



In conclusion, non-invasive electroacupuncture treatment showed sufficient
analgesic effect on postoperative pain management after femoral head osteotomy,
and VAS, SDS, and NRS scoring system would be adapted in evaluation of pain

management.

Key word: Electroacupuncture, Carprofen, VAS(Visual Analogue Scale),
SDS(Simple Descriptive Scale), NRS(Numerical Rating Scale)
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Figure 1. Acupoint of GB-30. Electroacupuncture was conducted for 5 minutes once a day
for 10 days in GB-30 after femoral osteotomy. The condition of electrostimulation was 4.5

V, 5 Hz.
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Table 1. Pain scoring by SDS (Dobromylskyj et al.,, 2000; William et al., 2002)

Pain Score
No Pain 1
Mild Pain 2
Moderate Pain 3
Severe Pain i
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Table 2. Pain scoring by NRS (Hellyer et al., 1998; 2002)

Observation Scoring Patient Criteria
0 asleep or calm
1 awake ; interesting in surrounding
I Comfort 2 mild ; obtunded and uninterested in surrounding
3 moderate agitation ; restless and uncomfortable
4 extremely agitated ; thrash
0 normal amount of movement
1 frequent osition change
o Movement 4 P 8
2 reluctance to move
3 thrashing
0 normal
1 mild change : eyelids partially closed ; ear flattened or carried
abnormally
o Appearance 2 moderate change : eye sunken or glazed ; unkempt appearance
severe change : eyes pales ; enlarged pupils ; grimacing or other
3 abnormal facial expression ; guarding ; hunched-up position ; legs
in abnormal position ; grunting before expiration ; teeth grinding
0 quiet
1 crying ; . responds to calm voice and stroking
v Vocalization g intermittent crying or whimpering ; no response to calm voice and
stroking
continuous noise that is unusual for this animal
0% - 15% above presurgical value
16% - 29% above presurgical value
v Heart rate
30% - 45% above presurgical value
45% > above presurgical value
0% - 15% above presurgical value
16% - 29% above presurgical value
Vi Respiration  rate
30% - 45% above presurgical value
45% > above presurgical value

Vi Mental  Status

happy / bouncy

happy / content submissive
obtunded disinterested
nervous / anxious / fearful

aggressive

VI Walking

none
stiff
ataxia
slow or reluctance to sit or rise
lame

X Palpation

W N R OB WNMROIAR W N = ©O|W N R O N = of|lw

none
look toward wound

cry / flinch

snap / bite growl or guard wound
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Figure 2. VAS score. There were significances among the 3 groups after 6th day of
femoral head osteotomy(p<0.05). The electroacupuncture group was originally scored under
10 at 23th day, medication group was at 40th day, and control group was at 45th day
after femoral head osteotomy(*: p<0.05, **: p<0.01, ***: p<0.001).
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Figure 3. SDS score. There were significances among the 3 groups after 8th day of

femoral head osteotomy(p<0.05).

The electroacupuncture group was originally scored

under 1 at 38th day, medication group was at 43th day, and control group was at 55th

day after femoral head osteotomy(*: p<0.05, **: p<0.01, ***: p<0.001).
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Figure 4. NRS score. There were significances among the 3 groups after 6th day of
femoral head osteotomy(p<0.05). The electroacupuncture group was originally scored under
3 at 24th day, medication group was at 37 day, and control group was at 45th day after
femoral head osteotomy(*: p<0.05, **: p<0.01, ***: p<0.001).
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Figure 8. Plasma cortisol levels. There were no significances among the 3 groups.

_11_



~
HO

1))

—_
fiTe)

]

i

Njo

il

_,—

o
W

J

2

32l et

= A
=

A7\ AT o

Lol

M

2]

K
7o

x
o

AT 5, 1996).

J

A, 43 Fol Anx

F 1~2 cm Zol=2 A}

S|

o 3

k=

wa

R
Lo

—~
o

]
iz

—_—

X

o

—

K

=

A

hud

gt opioids IEFAES +

FAIRE o]

5|

ttal ghoh(Trotter, 2000).

Abgo] o]Elfm g HlAHRoEA A

o}
¢

el
oH

i

ﬂl

U= carprofen< H| Z~H| Z o]

o] AHgH T

=13
5

o]
of Al QA =Y

Pl

L
pu

o

(Vasseur 5, 1995, Hoistsinger &, 1992), BIZEFZ o2 4 mg/kge] &HS F9

o
=

R

1994;

1997; Lascelles %,

=
O

AH(Welsh

Hol

el

Ko
o

A
-

%0

Bt} 90% ©)

pud

St carprofen®] AJA| ©]

o
} 3 oHSchmitt €} Guentert, 1990; Rubio

J]

=3
T

bR, BT

S

1998).

o

3

43

=

, 1980). wekA

=
o

o $4eita

AEA X FETL carprofen §FS 4 mg/kgo =2 10

1
-

A

B
o
R
2

a7
il
X
N
]
H

L0

X

o
Njo
1o

)
FO

jons

o
—
o

ﬁo

]

37 g,

a4

[e=}
o=

e g, A

Pl

=T
ol
S
el

jond

N
—~
o

ﬁo

]
mﬂ
TR

wK

H
uze]

—'A
op

o
mﬂ
il

4
¢+

o

B

_12_



7 Attt A=A, B A3 A= Visual Analogue Scales(VAS), Simple
Descriptive Scales(SDS), Numerical Rating Scales(NRS), @7 cortisol +%] < 37}

ST ol B=S U= ¢+ Multifactorial Scales®] 1201, 4=2] 8o A

of gt Abge] FF scoring B7} 7]F0]

g B AdodMe F5 B77IE AdAdS 271 A8 5 Bl 8ol F

8
=
<
>
n
fr
—_
S
g
X
AU
2
o
ftl
-
o,
i
2
O,
=]
b
[
mf
flo
S|
ol
&
v
rl
o
[
oN mi &
flo

3 dAle FEdd W %5 AF7F Bk (Dobromylskyj 5, 2000). NRS= VASS}H
AVgE AA o)Ak Aol FAISHA ekar H3HE A o]t (Dobromylskyj 5, 2000). 2
AFoA VAS, SDS, NRS Al 7HAE 54 WHe=w Addgst A2 5 3 & ¢
ABA AHRE A7) HsiAolth

717} VAS, SDS, NRS #H7} Al 55°] A9 gfle ALz Adsofx= Al7l= 10,
1, 3 87t He AlAAH, o Al7ls AP A8TNA 23, 38, 4LdAREH, A
A gFolA 40, 43, 37LAFE, HERTAME 45 55 45UAFE AL VAS, SDS,
NRS A& & 23, A3 A5de & F 5 ~ 797HA= IS4 AmLEad §

Fest ol =A UEBAT £ F 6 ~ 8Yo] At FRE FA NETHEU W

Cortisol =X Al FEo|M Aeledd 2Ef 29 AFE AHEH=H (Benjamin
S, 1992; Buback &, 1996; Hansen 5, 1997; 1}, 1998; % =} gk, 2000), HolA ~E
s AAEHA HW HslEA A ACTHYZE ®HlEa o2 A FlgddMe
cortisol, 18-hydroxy-corticosterone, aldosterone, dehydro-epiandrosterone So] #wH
"ok A A Ml EF cortisol FEE 94 ~ 232 ng/ml, 6.0 ~ 285 ng/ml, 10
~ 57.7 ng/ml o2 FARAL] whel thFstA B Ho] Qlth(Chen ¥ Kumar, 1978;

Elier 5, 1984). & A& A9 cortisol A= F& M= Al 9 Hito] 16.72 ng/



20.86 ng/mto| L, Al

R

mlo] AL

=
0O

—_—

X

X
=
o}

0

oF

BN

7HaH el VAS, SDS, NRS

3

1

Ko
o

T

oo
!

fohm AbEE

5|

7o) % H7hel Qoix HH4

]

il

b
B

<0

ZEA AET

T AR

o)
=

Njo

BN

H &l AT A Agrrt

-
R

<3}

Njo

g8 AR A8

Bug o 24 e gea #

9 =

wol] wj-5- E7F 9

Njo

—_
fiTe)

_14_



AeA HEZF AAE & 55 <43t =S Ful& 1FT, I15A A
2lal thxFol A VAS, SDS, NRS, &% cortisol X5 ©]-§3to] vl 23t
A& A7} VAS, SDS, NRS H7} Al BZ0] A9 glE Aoz dAdroix= A
10, 1, 3 oJ3siRlHl, ©] Al7l= M XEwelA 23, 38, 4L A FH, FA 2 FE ol A
40, 43, 379 A HE, 2T A = 45, 55, 5L AFE Atk webA WF 57 A%
A FAFAAN BT 55 g3t anrt e o2 ATEHAL, 1 FAA Fu&
e A8 A A FEFO| carprofens Tt FA AgdEY AT &797F ¢
S $5TS & F JUdTh E3], VAS, SDS, NRS A4E £33 27, A3F gde
5~ 797X = FA NFTHG 543 o] =A YE
FE BA ANETRTG
7o

5 W
of
olN
e
oo
o
f
38

3} carprofen oFE H&We WM& g kI & AFHE B JOE AydHE=RE F714

Q1 Aol Basc

M
oz
N
;

o

_15_



Iv. & 11 3

a

Benjamines C., Asscheman H., Scuurs AH. 1992. Increased salivary cortisol in

severe dental anxiety. Psychophysiology, 29(3):302-305.

Buback JL., Boothe HW., Carroll GL. Green RW. 1996. Comparison on three

methods for relief of pain after ear canal abalation in dogs. Vet Surg., 25:380-5.

Chen CL., Kumar W. 1978. Serum hydrocotisone(cortisol) values in normal and

adrenopathic dogs as determined by radioimmunoassay. Am | Vet Res., 39:179-181.

Dobromylskyj P., Flecknell P.A., Lascelles B.D. Livingston A., Talor P,
Waterman-Pearson A. 2000, Pain management in animal, London, WB Saunders, pp

53-79.

Elier H., Oliver JW., Legendre AM. 1984. Stages of hyperadrenocortism: Response
of hyperadrenocorticoid dogs to the combined dexamethasone suppression/ACTH

simulation test. | Am Vet Med Assoc., 185:289-294.

Hansen BD., Hardie EM., Carroll GS., 1997. Physiological measurements after

ovariohysterectomy in dogs: what's normal? Appi Ani Behav Sci., 51:101-109.

Hellyer PW. 2002, Handbook of Veterinary Pain Management, St. Louis, WB
Saunders, pp 83-107.

Hellyer PW., James SG. 1998. Numerical rating scale used to assess pain in the
dogs and cats(Acute postsurgical pain in dogs and cats). Comp Cont Educ,

20:140-153.

_16_



Hoistsinger RH., Parker RB., Beale BS., Friedman RL. 1992. The therapeutic efficacy
of carprofen in 209 clinical cases of canine degenerative joint disease. Vet Comp

Orthop Traumatol., 5:140-144.

Holton LL., Ethel MS.,, Andrea MN., Jacqueline R., Elizabeth W., Derek F. 1998.
Comparison of three methods used for assessment of pain in dogs. ] Am Vet Med

Assoc., 212(1)61-66.

Klide AM., Kung KS. 1997. Veterinary Acupuncture, Pennsylvania, WB Saunders,
pp 112-231.

Lascelles BD., Cripps PJ., Jones A. Waterman AE. 1998. Efficacy and Kinetics of
Carprofen, Administered Preoperatively or Postoperatively, for the Prevention of

Pain in Dogs Undergoing Ovariohysterectomy. Vet Surg., 27:568-582.

Lascelles BD., Butterworth SJ., Waterman AE. 1994. Post-operative analgesic and

sedative effects of carprofen and pethidine in dogs. Vet Rec., 134: 187-191.

Murin KR., Rosen M. 1985. Pain measurement in Acute Pain. Butterworth, London,

pp 104-132.

Rubio F., Seawall S., Pocelinko R. 1980. Metabolism of carprofen, a nonsteroidal

anti-inflammatory agent in rats, dogs, humans. | Pharm Sci., 69:1245-53.
Schmitt M., Guentert TW. 1990. Biopharmaceutical evaluation of carprofen
following single intravenous, oral, rectal doses in dogs. Biopharm Drugs Dispos.,

11:585-94.

Schoen AM. 1992. Problems in veterinary medicine, philadelphia, J.B. Lippincott,

_17_



pp 88-97.

Trotter EJ. 2000. Assessing the efficacy of perioperative carprofen administration in
dogs undergoing surgical repair of a ruptured cranial cruciate ligament. Am Anim

Hop Assoc., 35:448-55.

Vane JR. Botting RM. 1995. New insights into the mode of anti-inflammatory
drugs. Inflamm Res., 44:1-10.

Vasseur PB., Johnson AL., Budsberg SC. 1995. Randomized, controlled trial of the
efficacy of carprofen, a nonsteroidal anti-inflammatory drug, in the treatment of

osteoarthritis in dogs. ] Am Vet Med Assoc., 206:807-11.

Welsh EM., Nolan AM., Reid ]. 1997. Beneficial effects of administering carprofen

before surgery in dogs. Vet Rec., 141:251-3.

William W., Muir R. 2002. Handbook of veterinary pain management, St. Louis,
WB Saunders, pp47-59.

AEA, BEA. 2000, AFEAE BANA BFUTR & T FERAs 2Eds

B3k A A vA= dF HvE S A 39:673-678.

Y714, 1998, 2EH S Fdo wmE ko] % Cortisol W3}t =Pt

3], 15(1)1-7.

T

1=
o

T

H, o]&3. 1996. A7|A=o] AEX g nAE G T

<
Jo
X
o)
W
%
a1
=

_18_



A 7¥

35(4)863-868.

_19_

FE. 1995, /e FQ83 tjxaa A e A

=] Q

T 2

H



	표제면
	Ⅰ. 서 론
	Ⅱ. 재료 및 방법
	Ⅲ. 결 과
	Ⅳ. 고 찰
	Ⅴ. 결 론
	Ⅵ. 참 고 문 헌

