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Comparison between Combined Epidural-General Anesthesia
and General Anesthesia for Total Hip Replacement

Jung Koo Lee, M.D., and Youn Jeong An, M.D.

Department of Anesthesiology, Keimyung University School of Medicine, Daegu, Korea

Background: Surgical repair of a hip fracture and a total hip replacement (THR) are mostly performed
in elderly patients. The overall perioerative mortality is 0.5 to 1.0%, for which one of the common
causes is pulmonary embolism during the postoperative period. A number of studies have demonstrated
reduction in both perioperative blood loss and incidence of postoperative thromboembolism after a total
hip replacement with spinal or epidural anesthesia. However a regional technique is often inappropriate
for the patient scheduled for a THR because of the long operating time, the positioning and the manipu-
lation required during the procedure. Even though combined epidural-general anesthesia may offer advan-
tages for the patient undergoing a THR, until now the effects of such a technique for a THR have not
been reported. The aim of this study was to compare the effects of general anesthesia (GA) and combined
epidural-general anesthesia (CEGA) on blood loss, incidence of postoperative thromboembolism and
effective postoperative pain control on patients undergoing a THR.

Methods: Thirty cases of both GA and CEGA for a THR performed at the department of anesthesio-
logy, Keimyung University Dongsan Hospital from Jan. to Dec. 1999 were selected. The surgical time,
volume of intravenous fluid infusion during the operation, intraoperative and postoperative transfusion
volume, preoperative and postoperative hemoglobin, postoperative blood loss, use of postoperative
analgesics, and incidence of postoperative thromboembolism were measured.

Results: Surgical time, volume of intravenous fluid administration during the operation and the use
of postoperative analgesics was significaltly less in the group CEGA (P < 0.05). Mean values of intra-
operative and postoperative transfusion volume, differences between preoperative and postoperative
hemoglobin and postoperative blood loss were less in the CEGA group than in GA group. However,
the differences were not found to be statistically significant. No difference was found between the two
groups in incidence of postoperative thromboembolism.

Conclusions: CEGA decreases surgical time, volume of intravenous fluid administration during an
operation and provides effective postoperative pain control in patients undergoing a THR. Therefore,
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it is suggested that CEGA offers some advantages over GA alone.
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F A Z(deep vein thrombosis, DVT)Z} =2
B2E Z2AZgn BRusdotoY oy

£9 a78E B A 25w
Yzt Hd 100-1502 0] 23ks FAIZEY FEE

ke SAA FF FHFEHA wots
A 7)% Fp? oj| el F9-Hal HayvlF
(combined regional-general anesthesia)= ¥R}l Al <]
HrkA olHdE AT F AS AeE A4HY 2
HiE Folry] FET.

ole] THRe] AAIE Al A] Zuhe]-zdl Wan}
HAE AAIT Ao} AAvHTES AAIg S &
F, & F A% a0 BE A FoAF 9 54
g Husty, & & DVTY dANIES & § §
SZxA9 a3E vws] Bz ok

1998 1€ ¥ 1999 12¥71A] E oA THRS

epidural. Blood:

loss; coagulation. Pain: postoperative.

ko 8zl = ASA class -9 dfele 9y &
609 & ido 2 HAvtHT Y BErHT 2 Y
o] vlal FFAFALY & A NG Foy 7HE S

S 7k 229 THRS AEAS Exte] Ae= Al

& 309 ZA FAF 219, A 99 0]
He 568 + 13440103, HITHT

224 g} 214, A 9djlollon, FHdH
544 + 15042 F T SAHoE {93
2ol & HolA gF9kTH(Table 1).

w5 ek 788 (ASA) =/ o AAgEE A
AlupF ol A class 10] 89(26.7%), class II7} 154
(50.0%), class M7} 794(23.3%)°1 A2, WY wlz ol
A= class 1°] 790(23.3%), class II7} 184(60.0%), class
7} 59(16.7%)°] XA tH(Table 1).

TS AASA @ d1d3e] BEx e A9
T 309 F FEAYAS 174(56.70%), HE A=
A 74233%), 1B FHEE 54(16.7%), 354
13AE 19@3%)elATh. WaAnHAT 304 Fd =

AbE 1790(53.3%), HEEF=4 84(26.7%),
olFATHAY 39(10.0%), A BEYA, FriE
Aol Z47h 190(3.3%) ] ATH(Table 2).

Fe €719 Bxe AARET 309 S5 Nonce-
mented THR 25¢](83.3%), Cemented THR, Hybrid THR
o] Z+Z+ 29(6.7%), Bipolar endoprosthesis 1<]1(3.3%)
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Table 1. Demographic Data of Patients

GA CEGA
Age in years: mean (SD) 56.8 (13.4) 544 (15.0)
Sex (M/F) 21/9 21/9
ASA IyII 8/15/7 7/18/5
Preop. Hb. (g/dl): mean (SD) 13.0 (1.6) 12.7 (1.8)

Surgical time: min. (SD) 1822 (40.1) 161.5 (65.4)*

GA: general anesthesia, CEGA: combined epidural-general
anesthesia. *P < 0.05.
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Table 2. Distribution of Surgical Diseases

GA CEGA
Surgical disease No. of No. of
cases cases
Avascular necrosis 17 56.7 17 56.7
Femur neck fracture 7 233 8 26.7
Dysplastic osteoarthritis 5 16.7 3 10.0
Pyogenic arthrosis 1 33 1 33
Rheumatoid arthritis 1 33
Total 30 100 30 100

GA: general anesthesia, CEGA: combined epidural-general
anesthesia.

Table 3. Distribution of Operation Procedures

GA CEGA
Operation procedure  No. of No. of %
cases cases ?
Noncemented THR 25 83.3 24 80.0
Bipolar endoprosthesis 1 33 3 10.0
Cemented THR 2 6.7 2 6.7
Hybrid THR 2 6.7 1 33
Total 30 100 30 100

GA: general anesthesia, CEGA: combined epidural-general
anesthesia.

olAth WawHT 309 Fol= Noncemented THR
24](80.0%), Bipolar endoprosthesis 3(10.0%), Ce-
mented THR 2¢](6.7%), Hybrid THR 1¢](3.3%)°] 3t}
(Table 3).

BAY A BAYEA 2 GAEAE TR
oz A AWR, £47, £42, & F 5
AR, FEF, £ F F¥F AL & F I
Az & FoMAE, & F AFAY 27 R, &
% DVTe] BAAS 5E whAPY 92 TR

e 2ed ©F 302 Ao v AXH 2
nalbuphine 0.1 mg/kg, midazolam 0.05 mg/kg, gly-

copyrrolate 0.2 mge TSP FEHd =3

A < FF3}AL lead MAA AAEE &
Fslgom aFFHd JHHEE AXT F A&FH
+ 21wk midazolam

0.2 mg/kg, fentanyl lug/kgE A% F, thiopental
sodium 2 mg/kgE T3t 2ol AAHEHW vecu-
ronium 0.1 mg/kgE AF3}HN 2™ N,0/O, (2 L/min/2
L/min)-enflurane©. & v} F= & 7|13 ) 4#AS A
At 245 S FASAT WA TAAM=
Aurelulz Alg) A 10-158 F<2F Hartman’s £
10 mijkgE AF39 =994 18 G Tuohy H}
S AHEE Al 23 =E 34 2F Abolo] A7
AP E o] &3t AHets F T FEHEE A
A, 1A F 2% mepivacaineS> A FEF 3 mlS
T3t o]F MAnFHTH T WHoE V)
) A F 2HIEE AAsIder S99 = &
% AAME 143 F mepivacaine 10-15 mlE 7F9t
9 7B E FHAT 23] A FAvFHAA
HolF FauF Aol o Ao H=rt A
F/de] e 23] Anks A9e] JHHH
AFEdatdnt. & & T2 AAvATEH

AT FLSHA Traumeel® (A}, &)
2.2 ml, diclofenac sodium (Valentac®, $+o1A4)2F, &)
75 mg 1Y 232 ZHFASIA L, WaAu AT A=

% % 2% F<F Infusor LV system (Baxter, USA)C. &

fr N

o U

0.5% lidocaine 5 ml/hr, morphine 1 mg/dayE A|&3

o= Arte] Folagr),

FEANE AEAI RARE AR5 SEA7}
Az stglen FEFe Fo TR AY, w5
HE7, Ad¥sE8d 59 FEFS AR &
F FdF 9 TdsHA =AY & A, = &
A2 O ZolE FAsAeH & F ol
#aste] v FAE AAYE QA9 & F ufd
F& SAskA

= kol

T 3B HAR FAE o)Fs T ¥4
Traumeel® 2.2 ml#} diclofenac sodium 75 m
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FEA L AAukF oA 1822 + 40.1%
 HaulF Lol 161.5 £ 65402 Ml
ol skl WaAmFA TN FEAZko] F#Hkorw
EAgHOZ Folido] AAJTP < 0.05, Table 1).
& T T FAFS AAvEHT A 36950 +
909.0 mlo]g o™ Wan o)A 30367 + 1,073.7
mlEA A ek o] WeulF ol Hlste] BWokow
= Moz foio] UYATHP < 0.05, Table 4).
= T FEFe JAvFTAA 8453 + 510.6 mlo]
A HaulZ oA 789.3 + 570.6 mlEA W
Fol Bt 56 mlt Aot HA A
oZE f94o] gATH(Table 4). & F FIHFS
AN TN A 568.0 + 545.6 mlo] o HaPn}
oA 4533 + 531.6 mlZA HIPvlFHTY FIF
o] ¢ 1147 ml7}k 142101% EAHc2E #9
‘gol A TH(Table 4). T FoAgy FIF

ol e
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Table 4. Volume Replacement (ml)

GA CEGA

Intraop. fluid
Intraop. blood

3695.0 (909.0)
845.3 (510.6)
568.0 (545.6)

5108.3 (1305.1)

3036.7 (1073.7)*
789.3 (570.6)
4533 (531.6)
42793 (1477.1)*

Postop. blood
Total volume

Values are expressed as mean (SD). GA: general an-
esthesia, CEGA: combined general-epidural anesthesia.
*P < 0.05.

Table 5. Number of Cases with Blood Transfusion (%)

A2 v Aarke) v 323

Nﬁ%?ﬂﬁ

oA 4,279.3
831?}44011 H] 3}
do] AATHP < 0.05,
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Table 4).

% ZdE AuH TN A 309 F 25¢(83.3%)9
Al st o BautF A A 309 F 24¢(80.0%)
ANA FHII}HAL, & Fole HAAuFATAA 309
5 18@1](60.0%)°1W Fdstgon WehutH oA
179(56.7%) sttt AAvlF ol Hlsle] W3
uhH Tl A 8ol dastAd e g AAL
U 5AE f99492 glATH(Table 5).

& A g e A TAA 130 £ 1.6 gm%
ojom Wit TAA 127 £ 1.8 gm%E YT
ANA o7t ATk & F A= HAWFHT
N 108 = 1.6 gm%olPon HautH 7 11.2
+ 1.5 gm%E HAukF ol vlste] vl oA
A 227 24 SAHALY BATA fode
YA & A& F iR 2ole ANvLFH T
A 22 £ 1.5 gm%olle WaAmHTAA 15 +
1.7 gm%E AxwpF ol vlste] Wew oA 2

Table 6. Changes of Hemoglobin (g/dl)

GA CEGA
Preop. Hb. 13.0 (1.6) 12.7 (1.8)
Postop. Hb. 10.8 (1.6) 11.2 (1.5)
Postop. - preop. Hb. 2.2 (1.5) 1.5 (1.7)

Values are expressed as mean (SD). GA: general anes-
thesia, CEGA: combined epidural-general anesthesia.

Table 7. Values of Several Data Measured after the Ope-
ration

GA CEGA

GA CEGA
Intraop. 25 (83.3) 24 (80.0)
Postop. 18 (60.0) 17 (56.7)

GA: general anesthesia, CEGA: combined epidural-general
anesthesia.

Postop. drain (ml)  742.8 (580.3)  656.2 (382.2)

No. of analgesics
injection

22 @.1) 0.6 (0.8)*

Values are expressed as mean (SD). GA: general an-
esthesia, CEGA: combined epidural-general anesthesia.
*P < 0.05.
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Table 8. Number of Patients Associated with Deep Vein
Thrombosis

GA CEGA

DVT (%) 4 (13.3) 1 (3.3)

GA: general anesthesia, CEGA: combined epidural-general
anesthesia, DVT: deep vein thrombosis.

v BAH R fojdo] FIATHTable 6).
AdvkF ol A 742.8 £ 580.3 ml
olen WaintH oA 6562 + 3822 mlE W3
Bt 86.6 ml7} Ao FAE
1A SH(Table 7).
| Fo] BEe AAvpHTAA 22 +
2.18)01 o HPulHFA 0.6 + 0.832A H
PutHTY & T IFA Fo A5 Ao B
AgHRoZ Foio] AAJTHP < 0.05, Table 7).
DVTS] e AalulF Tl 309 = 49(13.3%)
oo WPk FAA 309 F 194(0.8%)F Al
upH ol Blste] WuH oA HA TAsIH oY
BAgAHCZE fojdol flUtH(Table 8).
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