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Autotransfusion in Total Joint Arthroplasty

Chang-Dong Han, M.D., Dong-Eun Shin, M.D., Dae-Yong Han, M.D.,
Byeong-Mun Park, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

We present a review of 131 cases in which blood was retrieved and reinfused using
Constavac Blood Conservation® blood retrieval and reinfusion device postoperatively. The
total number of cases in this study included 84 THA, 19 Rev. THA, 16 unilateral TKA and 12
bilateral TKA. The examinations of hemoglobin, hematocrit, antithrombin III, fibrinogen and
D-dimer were initiated prospectively before surgery in each case. These parameters were also
examined at postoperative day 1 and at day 7 for the evaluation of safety of Constavace Blood
Conservation® system. The aerobic and anaerobic bacterial culture tests of draining blood were
also taken.

The results were as follows :

1. The amount of total blood lost averaged 1264 +466¢cc in THA, 2187 +632cc in Rev. THA,
1651+ 543cc in unilateral TKA and 3445 1+ 1532cc in bilateral TKA.

2. The amount of blood retrieved and transfused averaged 499+227cc(39% of total lost
blood) in THA, 578 +527cc(26%) in Rev. THA. 953 +451cc(58%) in unilateral TKA and 2219
+1191cc(64%) in bilateral TKA. The amount of reinfusion averaged 71% of blood retrieved in
THA, 62% in Rev. THA, 80% in unilateral TKA and 84% in bilateral TKA.

3. Fifty one cases out of 84 cases in THA and 14 case out of 28 cases in TKA underwent
operation without homologous blood replacement. In the remaining cases, transfused banked
blood averaged 364cc(29% of total lost blood) in THA, 620cc(27%) in Rev. THA, 485¢c(29%)
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in unilateral TKA and 914¢c(26%) in bilateral TKA.
4. There were no significant change in hemoglobin and hematocrit at postoperative day 7

compared with the preoperative state.

5. The antithrombin III, fibrinogen and D-dimer were converted to normal range at

postoperative day 7.

6. The aerobic and anaerobic bacterial culture tests of reinfusing blood proved to be negative

in all cases.

Key words : Autotransfusion, Total joint arthroplasty

N B

Y93 dgoM AF nBE =& AF £
AR @A BE 1,000-2,000cc7t H¥HY Q7L
5% ¥ 82 H350] i)

a8y B ¥ FYAl¢e gz vhe,
v wke, ¥4 nha), A9y vhg g A9d
3 (53] AIDS, 74) 54 48 2380 & ¢48A
APz giFsn Ut oA £EE AF}
g Ao FEL oA A A ¥R E3 9o
T YR, B, iyt ©lE FYPE 9
& 5F A9 9¥Aol glan, FF @A A%
£, ¥4, £ duEr)yg 259 9484l ¢l
3, oldHd &£F ¥E-(GVHD) S H3ge] ¢l
o] 2 Aol Bl 1 o= At Y FHTE
5% ¥ddg sERe AL B ¥ P W
=7} grle A7 Bngo] HRHUAL FdA
o] z7F 8o F¥e9| o|&o] FAH3I| Frletm Ut
2 533t vlFolA At REe] HFo] A HE
2ol 0.3%9A4 19.5%% 271tk Bav) ol&
Doz HoFE Aol A,

ol A7} dd FHL FYdME 1990d=
B Tgse] ZEdez 1 YL Hud =8l
e up glohh 29,

olo] A w oJHAE} E AuF2 HY A
Yolgt wdediNe BF 9 FEZFE FaA7
3, FERLLEE FoP] A} A AF e
2 19929 10¥%H 19933 9¥7txl n@d AX
g 848, n¥HE AP 1939, ¢& <84 A
P 163, ¥ £ HX¥e 128 F F
13188 W22 Constavac Blood Conserv-
ation® system& °] &3 27} Y YL AP}

o $F ¥ FEF - 29 R 8L BY
&3 A Hudhe violot,

AT 3 Uy

19923 1095 19933 9¥7px] n@d AXF
& 848, ndAH A& 193, 43 €A AX
g 168, ¥ £@d AP 124 F F 131
g8 ez FeF H9dA v 98
Constavac Blood Conservation® system
(Stryker Corp, Kalamazoo, MI, U.S.A.)& ©]
3t F4g F WA ¥ AFY ek a
#ate] A¥ L 254914 T5M] AlolHi, HTE AF
< 56MI% Tt

AFYE T Y 3¢ AL 8AIZL o= Al
g3, HAF 300cceld HAFA AFY e
o, 84 5 77 ¥ gnAle AHEA] 9%k
. & $99 dF, IFY = 98w F
of fAe H-g thielA A< stch

A AL S99 T zgPe
ANgstgon], A ANEE AHESHA] gich
A#E ANEEA] 1985 63NN AHNEE AME-3}
Aok £33 AXFEAI2Y dEF) A¥RE F}
SAA, ol £ AHNE EREUAR 4L @
F2A) ko, AN AMES AME-EHA] i)

g @z AN o3 ¥ € FeF 4
A H9olA wEdS Fa 7ixe d¥3 35
T AFIAN YAqFE A 7]EIHeH, &
A, FEF 19 2 74 A9 AFYsE ¥4 ¥
A4y eI EE HA B4, F 1318
F 3089 e AFU=Ee A9 A LS Holet
7] Y3l AYH ATEN FeH, FeF 1Y 2
TdA 9t AFYHe Y antithrombin I,

— 1731 —



fibrinogen ¥ D-dimerZ ZHA} #43lgon, A
FUHE g9 34E ¥ AT wdBAE
A8 ek,

FEFI ££F TF Y 530 8T A¥
7t JEH, ol #€F 2¥se Fx, A9
g Elet HEH s HAR ¥4x 4 HulER
2 EX|o| we} A 3ch,

Age] EARAE EAL Student’s t-test® ©l
3193 Pakel 0.05°15H4 BAA &4l e
Roz BHristdrt

2 1
1 ey 4

AF nB/H AXNFeA FEF AEFE I
560£276ccA, FEF F e ¥AFe WHd
703+330cc® AA HA¥FL FF 1264+466cch
on, Q¥ 2#A AXNGSA FeF YIS ¥
7 1260£6%0ccH L, TEF F WiE BAFL &
7 926+650ccE HA 4¥FL H 2187+632cc
Ai, 2% AF £8d AXNGEA FE€F H4¥YY
€ T 456+223ccA R, FEF F UiE BqFL
B 1193+543cc2 A HAIFLS HTE 1651+
543ccR o, 43 AT £8F AXNBEA FE€F
d¥Fe YT 796+£383ccA R, FEF F WiE ¥
N H 2648+1203ccE A H¥FL HI
3445:+£1532ccAHFig. 1).

2 TEY NFU™

AdF @A AXNFEA JAFF AP AF
2 BT 499+277ccE F A8 39 39%E AR
Qew, ¥ F uF YI4FF T1%E AFY 3t
A, AF oA AXNFEA ALF AFYS ¥
ogke B 578+527ccE & AYUFY 26%E A
Aslen, ££F & W& AFF 62%E AF
d3gct. 42 QF &2A FANPeA ALF A
FA% dATL P 953+45lccE F H¥F9
58%% AAFALY, £eF F wWE FYIFF
80%E AFYIANL, & 9T €8H A B=A
4% AFYE dAFe H 2219+1191ccE F
AP 64% 5 ARAEF oY, F&£F F wE ¥
AEZ 84%E AFYAT (Fig. 2,3).

[

(o) |77 Reinfusion |
3,000

2,500
2,000

1,500

1,000, G

500 AP /

THA Rev.THA TKA

Bi.TKA

Fig.2. Mean Amount of Reinfusion
(Reinfusion/Total Retrieval)

(co) @ Postop.

THA Rev.THA TKA Bi.TKA

(cc) /]
4000
35000
3,000
2,500 ‘
z’m . 1
1,500 g
1,000
500

. M Relntusion

THA Rev.THA TKA BLTKA

Fig.1. Mean Amount of total Lost Blood

Fig.3. Mean Amount of Reinfusion
(Reinfusion/Total Loss)

— 1732 —



3 reY S5 Y ru¥

AT 18d AABee AP 843F 514,
nWE AAFEE AP 1985 28, 2%

4 AN AYF 128F 53l E
F ¥ F¥glo] 5 Y AFYo2y stF 3
Rem, 1 99 AL FF Y FES A A
sded, 2 %L IF nWH ANPEA HF
364ce, UF WA AANBEA HT 620cc, €F
AT &dd AAB/EA] H 485cc 223 FE Q
F €34 AX @& HE 9l4cc )

fu)
e
2
.
e
)
tijo
>
-]
r_(‘)‘_ll
—
N
2
of¥
©o
2
2]
p:)
I
S ot (2 2 S

4, slzaZ=zyin} solEae|EX| ¥}

AT 2HE AAFEA FM2A] Age Fed
B 13.3g/dLRR, #€F 144+ 11.5g/dL,
Fe¥ 1dAE 10.7g/dLE #HT 2.6g/dL &7t
U (p<0.01). IF nA#H AXNFSA &
2] 3= £ ¥ 13.0g/dLRR, F€F 12
A 11.2g/dL, +€% 7¥4& 10.8g/dLE B
2.2g/dL &7t e (pd0.01), AFd=e ¥
Hol P FMaAE 10.8g/dLAH (p<0.01). ¥
& A% €¥d A YA HEe sl
B# 12.2g/dLRAR, F€F 1dA4= 10.0g/dL,
Fe¥ 744 9.9g/dLE HT 2.3g/dL Zavt
ANLw (p,0.01), AFLSAe Y] BF 4
A& 10.9g/dLATH (p<0.01). 45 AF €848 A
AgeA dYaa Aste e B 11.9g/dLR
1, FeF 194 9.4g/dL, F¥F T494<
8.8g/dLE %7 3.1g/dL &7t e
(p<0.01), AFAHE ¥Ye] HF 23 &
10. 4g/dLRAH(p<0. 01) (Fig. 4).

AT 1A ARG BT uiEIIER] WA
e €A 9 39.8%, FEF 1494 34.6%,
Fe¥F 1A= 3L.8%E BT 8.0% A7t AN
o (p<0.01), AFLEe dde FT driEe
EXe #Hd 32.8%0Hpc0.01). AF n@E A
AgeN BT vt EA Hdle Fe¢d ¥d
38.5%, ¥ 1494 34.4%, ¥ T4A4=
31.7%= BT 6.8% Zart AN (p<0.01), A
Fs e €499 B9 duiradEANe FT
31.3%AcH(p<0.01). 2F AT €3H AAFSA
Ha detE=ER e sed 3d 36.0%,

Te¥F 194€ 20.7%, F€F TdAe 27.9%=2
B 8.1% a7t AAeH (p<0.01), AFYs=e
o] HF FHulEIYER WU 3 YT
30.0% A% (p<0.01), FF AF €8 ANFEA
B uiEAER] ®HSe £Ed HTE 35.7%,
TEF 194€ 28.2%, FEF A 21.1%=
Hit 8.6% #Havt e (p0.01), AFYHE
dolo} H ntEANEX e HFT 29.2% A+
(p£0.01) (Fig. 5).

5. eantithrombin IIl, D-dimer % fibrinogen2

gist

antithrombin Il #€d HT 97%4xn,
EF 1494 € 81.7%, &% T9AE 104.6%92
9 (p<0.01), AFY=HE= A9 antithrombin III
© BT 51.9%A}H(p<0.01) (Fig. 6).

D-dimere #€3 B 2ue/mA, F€3F 1Y
A 6.3%u/mlE F7HEIR oY, F€F TdAE
2.96ug/mZ 2SR (p<0.01). AFAHE B
9] D-dimere BT 7.21w/m At}t (p<0.01) (
Fig. 7).

fibrinogen< &3 BT 358.8m/dL, F&¥F
794 697. Img/dLoZ F7FEAHp<0.01). A
Fd=E AW fibrinogenA e ¥do] LnHXA
%ot &4 B7Hestdh(Fig. 8).

6. M ui ZAl

AeoM AFU=Ee 4] 3714 3 F714 A
@ Wi FAke S0l

7. HHE

2¥ ¥9 I5F AFYes AP EEL Fal
oM it

o %

A2 dY £EL TF Y £ g3 2
+ e 49, AIDST 8 A FEE v R
o % 29, F ¢ I £ 134, oy
o 55 ¥ 5& WAE F den, B FF
Yol £2F Fdo =2 YEY ¥Y TFd =%
€ F F 71 Wi A B2 Yl o3 £
ofe] f&d HEdA AlYHI U, dA=

— 1733 —



Hbgdl) 7 i (ng/dL
147 8
12
6
10 .
o | | o J
6 CIRev.THA /
a0 = TKA 2
2 ..‘v ...... B"TKA
; . 0
P:eop POD #1 POD #7 Preop Reinfusion POD #1  POD #7
Normal : < 0.5 ug/dL
Fig.4. Changes of Hemoglobin Fig.7. Changes of D-dimer
Heth) (mg/dL)
50" 800 o
700 -
40 7 600/
30 400
= THA 3000
20 ;
: et ReVTHA 200
0 W TKA 100/
B1.TKA 0
0 v LT L Preop Reinfusion POD #1 POD #7
Preop POD #1 POD #7 Normal : 200 - 400(mg/dL)
Fig.5. Changes of Hematocrit Fig.8. Changes of Fibrinogen
Conrad® & +¥€ ¥ 1949% 1HAENA 4
(%) 2 Q7 Ade] LAY Eo] I3 UiFEE HAHIBY
1200 vlol @ 2o o3& ckrlETm P ow,
100/ Klebanoff9€ $% ¥YE $€AY #x9) 679
8o . AESNA T4 ol ¥ =Hctn Bm sg)
6o - =3 19859 Currans”# Peterman$9e 1
40 FA E3E BE AIDS kel o 19MESQ] 194
20 Be @7t $8% BASL ke 22449 Bag

0
Preop Reinfusion POD #1 POD #7
Normal : 80 - 120(%)

Fig.6. Changes of Antithrombin [

L L=

ArEe] Wde #ed Y dX2 A
@ Y (preoperative predeposited autologous
transfusion), 593 &3 ¥Y H4F &)

— 1734 —



BE v (intraoperative hemodilution and
short term storage), #€% 2¥¥Y 25 Wy
(intraoperative blood salvage), &% 2¥d¥
A 34 =Y (postoperative blood salvage) =
A712F ¥ %] WY (speculative storage) &
t7kx el E27E 4 ok

7 EF YT QN FeF FE B
oA wjEEe gHFo| 250ccol Y Roz d=5
€ 0% 18d AX¥gE, AT 2BE AP ¥
UF £ AXBEA YA 5 2 AFY
S o] &% A7 A ¥ dis) ASE B
2 dFE°] BunHY, 19 M dsidz o
T3 e Fejo|t}ss 1115,

Martin519 2 19799 @Al 38 AA@
¥ Solcotrans® T+ Constavac Blood
Conservation® system® Al&3le] & F9o)A
H&se Y4 e AFAE APE, 4F
FeA AA A¥P) 59%, FE £ 56%E &
7t @Yoz 3, F wE A9 80%E Al
FUAE F Uiz EanF b ok

£ dTeAE 8189 9F 1@ AxX@e ¥
AN A3 39%, FEF F WE A9 T1%E
AFEY A2 F AN, 1939 JF 2 AN
& ¥ AA H¥YY 26%, FF T ujzYPA9
62% 5 AFYsiHen, 1639 & JF £vA
ARG F A4 4¥F 58%, ¢F F e
HA9 80%E AFY 9, 1289 4= AF &
#d AXgE F AN AEP9) 4%, FEF F
& dode] 84%E AFY A ed, N¥R AHE
o2 FeF A¥Fe Az £E£F uE AP
B 917 &34 AxXFEolA B} Ao},

Faris$¥& 15349 ¥ 283 &34 A
#&¥ Solcotrans®E o] 43l AFUs e AL
B, deazvly e eEAEXE #x
o] ¥da 2 2o} QIR ¥4 e FAHI
on, FDP(fibrin degradation products) %,
fibrinogen 74, ¥AW Af Y239 3715
9] 2o Ao, HE YA AFYE FAIF @
9] FdelM e BF FA HARL, o|2R1F ¥
FLe g9dn Haddg. B dFqME
Constavac® 7|719] AT AEA-E H7H7
A3 wiE Yoo PFAEE EA7 wiE A AF
4dF ¥ty wzEs FAsded, WE gy

a2 9 ulEIYERE $eAd &) 2z
2.2g/dL, 6.9% ZAa=o] A3 (p0.01, p<0.01),
antithrombin III¢] 74, D-dimer® 3747} Q)
9o, fibrinogene @¥do| 1= R] gfo} =3
o] B7ks st sedd v 2¥ Y AFY
¥ FANG FEF 794 duI2N rieae
29 B BA: e FASHoE e e
v, 828N A, wd, #VF 59 dEE
Ae it 28 ¥ AFY 24A1LF antithr-
ombin 18 #4, D-dimer$} fibrinogen®l %7}
€ F¢ AR A7 v5olyg g 97 Ao
ALEEY, olaig WslEc] 2¥ ¥Y AFUF 7Y
Ael= Ao B4 HAE EHE 2o Constavac
®71NE o1& 2 Y IFR AFY wol
Bzte] o AL HAd S3A o7 9
£ 71XA %&& BYcky AlgEd v B
TFolME HmFol flo T A& e
oAt} Clements$Y e 3599 FAAN F&F
2 YAE Cell saver®E ol 83t AH¥E F
d& T MG AFUF T2 o] Ha
AT dded, AHAA g AFIT & AT
W AXNEEA HEF 427w, JF £7E AN
EAl B 475mlE AFANALH, oSN A¥Y
g, U whEEo] #Eo] Blttn Eudge
o, GrohTVe AF £33 AXNP&L NP
257 BAM Soloctrans®E ol fsled HF 608
ml FEF WE Y9 AL AP ed, ¥
o g3 Ao, Wi FA4F B AEZFY £
£4¢ #AFY & Atz dH) B e F
EF UlE Yo AFYeE A 2L glle
B, AFdE e 899 3714 ¢ #7114 AF uYg
Arte BF 4010

£ ATdAN F£e5 AYFL 9F 23 AXE
€A 3T 560m, IF @A AN HT
1260m, 4% AF €T AXN YA 456m, F3
JAF &dF AXNPEA T96mAH, ££F W2
o] AFAdel BF Y FEE WA A1yF
BAE] FF FFEY FEFL UF 2B AN
g4 364m, JF WY AXVEAE= HTF 588
m, 4% AF £UA AXNPEA HT 485n, ¥
UFT £ ANGeA HF I4dmP e, FEF
AP Fo] BE ALE dIse AF ndd A
ol ARFEA ££5 28 A A5 hgelyt

— 1735 —



Fed ¥4 d4x)2 27t £ PHE FeF iE
g 59 AFQ WH BYPsdE FF €Y
dglol At Y $Y2N F50] JhsT Ao
Aadg. AAE Turners!?e AF #E A
&A] Cell Saver®g ol&3l] A $8F<] 52%S
A7 £¥2 298 F vtz Ensigoen,
Wilson!®-& <13 n#d AxP&A Cell Saver®
g o83 F&F F2YFY 47%F AVt FER
B3 4 ddctn BEustgs, GouletF0&
AT n#TH AAB&Fe] I oA Cell
Saver®E o| &3l A +¥F9 60%E AVt 58
2 2% AZta Ba sl B AFdME 9F
I ANBEA FEF AYPo] &% WEE
gz BN Bhed), ©] A 55 28 ¥
A 3|4 Wyl 2F Avt "o £ L WIPsige
d %L Aoz Algdd,

2R Ao A7t Y £ i vl E
A s 2R Bl JEgend g2 Yy
o =2 Qg AIDSY ®IAHIBY 19 7S
A3 ZA7E A £ = v B9 JHAE
AT & gl Aelth

2 B

28R M FeF e FHAdHMY iz
YA Fo] & o2 dFHE 4T 28E A
2, 97 28 AAYE, AF eWE AxNEBEA
FeF Uz Y I 9 AFY gl g3 A7)
g £ Y2 5% ¥ FEFE 2 + o
3, F 8y £ AP A7 Y #FHES
ZaAA Qe AdAoH IHF WHoE AlE
=3l

REFERENCES

D) 287, o, M, HUS : F¥AT 99
oA A4 A7t Y £ FY. YA
822 | 26(1) :256-260, 1991.

2) AME, WY, =B, Zdel, olE¥Y BEH
CYARE Uz AgE AR A3, of
g ez ; 2:191-197, 1991

3 Ehtdd, MR, =89 S FY4dRY At
89 AY. A ; 1-65-71, 1990.

4) Bell W : The Hematology of Autotransfusion.
Surgery, 84:695-699, 1978.

5) Clements DH, Sculco TP, Burke SW, Mayer
K. and Levine DB : Salvage and Reinfusion of
Postoperative Sanguineous Wound Drainge. J
Bone Joint Surg, 74-A:646-651, 1992.

6) Conrad ME : Diseases transmissible by blood
transfusion. Viral hepatitis and other infectious
diserders. Sem Hemat, 18:122-146, 1981.

7) Curran JW, Lawerence DN, Jaffe H, Kaplan
JE, Zyla LD, Chamberland M, Weinstein R,
Lui KJ, Schonberger LB, Spira TJ, Alex-
ander W], Swinger G, Amman A, Solomon S,
Auerbach D, Mildvan D, Stoneburner R,
Jason JM, Haverkos HW and Evatt BL :
Acquired Immunodeficiency Syndrome(AIDS)
Associated with transfusions. New England J
Med, 310:69-75, 1984.

8) Faris PM, Ritter MA and Keating EM : A
system for reinfusion of aspirated whole blood
after total hip and knee arthroplasty. Presented at
the 56th annual meeting of the American
Academy orthopaedic Surgeons, Las Vegas, NV,
February, 1989.

9) Giordano CF, Dockery J and Wallace BA :
An autologous blood program coordinated by a
regional blood center : a 5-year experience.
Transfusion, 31:509-12, 1991.

10) Goulet JA, Arbor A, Michigan, Bray TJ,
Timmerman LA, Benson DR and Bargar WL
: Intraoperative autologous transfusion in
orthopaedic patients. J Bone Joint Surg, 71-A:3-
7, 1987.

11) Groh GI, Buchert PK and Allen WC : A
comparison of transfusion requirements after
total knee replacements using the Solcotrans
autotransfusion device. Presented at the 57th
Annual Meeting of the American Academy
Orthopaedic Surgeons, New Orleans, LA,
February, 1990.

— 1736 —



12) Jurkovich GJ, Moore EE and Georgia M :
Autotransfusion in trauma. A Pragmatic analy-
sis. Am J Surg, 148:782-785, 1984.

13) Klebanoff G : Clinical experience with a
disposable unit for the intraoperative salvage and
reinfusion of blood loss (Intraoperative autotr-
ansfusion). Am J Surg, 120:718-722, 1970.

14) Martin JW and Whiteside LA : Postoperative
blood retrieval and transfusion in cementless
total knee arthroplasty. The Journal of
Arthroplasty, 7(2):205-210, 1992.

15) Mezrow CK, Bergstein I and Tartter PI :
Postoperative infections following autologous
and homologous blood transfusions. Transfus-

ion, 32:27-30, 1992.

16) Peterman TA, Jaffe HF, Feorino PM,
Getehell JP, Warflele DT, Haverkos HW,
Stoneburner RL and Curran JW : Transfusi-
on associated acquired immunodeficiency
Syndrome in the United States. J Am Med Assn,
254:2913-2917, 1985.

17) Turner RH and Steady HM : Cell washing in
orthopedic surgery. Autotransfusion, 43-50,
1981.

18) Wilson W] : Intraoperative autologous transfus-
ion in revision total hip arthroplasty. J Bone
Joint Surg. 71-A:8-14, 1989.

— 1737 —



