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Spine Fusion Surgery for the Patient Refusing Allotransfusion
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Department of Orthopaedic Surgery, College of Medicine, Dong-A University, Busan, Korea

— Abstract —

Purpose: To report the results of spine surgery for patients refusing allotransfusion.

Materials and Methods: The operations were performed for 24 patients who were scheduled to undergo posterolateral fusion
with internal fixation between January 2004 and March 2006. There were 7 male and 17 female patients, and the average age
of the patients was 54 (range: 12~71) years. All fo these patients were indicated for posterolateral fusion with internal fixation
requiring intraoperative and postoperative blood transfusion. In the whole study group, all of the patients refused to receive
conventional transfusion therapy because of religious convictions. To categorize the patients by disease, there were 17 cases of
spinal stenosis, two cases of spondylolytic spondylolisthesis, four cases of spinal stenosis with degenerative spondylolisthesis,
and one case of neurofibromatosis scoliosis. In order to increase hemoglobin level, recombinant human erythropoietin was
administered before the operation, and controlled hypotensive anesthesia, acute normovolemic hemodilution, a cell saving sys-
tem, and reducing operating time methods were intraoperatively used to spare blood in spine surgery. Postoperatively, recupera-
tive techniques were used to decrease blood loss and maximize blood production.

Results: In the entire study group, there were no side effects or associated symptoms following bloodless surgery. In the follow-
up period, there were no side effects or a lack of blood.

Conclusion: Our results suggest that bloodless spinal surgery is an important method that can be used for decreasing the side
effects of blood transfusion, and can be considered one of the good modalities with which to satisfy medical demands in spinal
surgery.
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1950 0] o], &2 FEE FFE F&o] A & HEH AT 9 G4 A5 A A9 49, AAA
T 2ANE FEFRA HERFE ARE Y 452 A5 202 19 QoHFig 2 Tablel). 5% 4 7
ok 2 H2olle Tl we ookt FF Abol A F A 2 =271 10 gldl 0] 439 A%, £ 25 A
T8O FALHR AY A7 AR AT AA AL F HH g ol 2l EZ X o] of €l (Erythropoietin) & 5= 33], 1
T gdF] A4, FoG FFY -0 olatA X o 13], 95t 2 2000991 & F Akl 2w, Ferrum Pola®
olff TOE FFY FEof ti gk #A o] Fopx i Qlth (Ferric hydroxide-polymaltose complex 357 mg, Folic acid
22 £ g3 A0 7 A oy THA 350 meg)E &} 244 wjd EaAZth & A g4 a
1y 295 59 494 AW Avy 5% WY, ¢ A7} 5gd o], 10 g/dl wRke] A= & 25 AR
g 27] ¥hg, §8A WS ol B E I ik, g g 4 ol g EZ % o] o ’l (Erythropoietin) £ 5~ 33], 1Y
Aol A Fol AstA AVIHEA FE o A8 13], 73} 2 40009 9] & FALsl4ith o) &} 3 o)) 3
HEE o8 AFTF FUFe AL e A ol ofof] T gt 2}¢] 7%= Ferrum Pola® (Ferric hydroxide-polymaltose
Qo E 748 Fe AP dAHY FedA vF complex 357 mg, Folic acid 350 meg) & &% 244 wj Y
Al s o] MRSt Y LG R AR HaAt g9 329 A= Venoferrum® (Ferric
M F48 FEo] FAE0] Agstd s F e hydroxide sucrose complex) 1 8 Z-& Al 2] 2] & 5= 50 ccoll
ol A Myt A5 P ZM A 2FE I QI Theerss, o)A 308 o] AFe] A7+S T HH3S] AW FALag]
EAFdNE dudog 55 £80 2@ HF oh 4% Folk A4 vl 34 F 457) "gro] 1100]
Fzd o] F48 Fes AT A5 T &4 A e F A vFHE fFAGALH, & ol 7
A, FET B AN T AHE TH IFE G oare FA 9, s Fostel M A7t T 557

WA BastaA k. (cell saven) o &8 A7 48, F4 5% Do 54y

gl

S g AT FAAQ o FE A7 T 357 (el
svenE o § 3 A7t FHL AR 37143 YL
AT oAb o uy o, A7h @ 357 (el sven)o 54 5% 2 84
W LEE AR 847129 Ak AL B 8%

200441 195 2006 390717 B9 T AEE
5 £E2 NVF BAE HF 4T FEL AT A
We ooz itk o4 178, G A 7E Gom B
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Fig. 1. Postoperative anteroposterior and lateral plain radi- Fig. 2. Postoperative anteroposterior and lateral plain radi-

ographs show posterior decompression and instrument- ographs show scoliosis correction in neurofibromatosis
ed posterolateral fusion for spinal stenosis. patient.
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Table 1. Geographic data about Patient’ s age, sex, diagnosis and operation name

No

Age/Sex

Diagnosis

Operation name

1
2

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

12/F

34/M

71UM

60/F

51/M

48/F

60/F

55/F

53/F

59/F

52/F

60/F

50/M

57/F

49/M

43/M

57/F

67/F

53/F

56/F

55/F

65/F

58/M

68/F

Neurofibromatosis scoliosis
Spondylolytic spondylolisthesis
L4onlL5

Spinal stenosis L4-5,L.5-S1 with
degenerative spondylolisthesis L5 on S1
Spinal stenosis L3-4,4-5

Spinal stenosis L2-3,3-4,4-5

Spinal stenosis L3-4,4-5

Spinal stenosis L3-4,4-5,L5-S1

Spinal stenosis L2-3,3-4

Spinal stenosis L3-4,4-5

Spinal stenosis L3-4,4-5 with
degenerative spondylolisthesisL4 on L5
Spinal stenosis L3-4,4-5

Spinal stensosis L2-3,3-4,4-5

Spinal stenosis L2-3,3-4

Spinal stenosis L2-3,3-4

Spinal stenosis L3-4,4-5

Spondylolytic spondylolisthesis
L4onL5

Spinal stenosis L4-5,L.5-S1 with
degenerative spondylolisthesis L5 on S1
Spinal stenosis L3-4,4-5

Spinal stenosis L3-4,4-5

Spinal stenosis L2-3,3-4,4-5 with
degenerative spondylolisthesisL4 on L5
Spinal stenosis L3-4,4-5

Spinal stenosis L2-3,3-4

Spinal stenosis L2-3,3-4,4-5

Spinal stenosis L3-4,4-5

Posterior correction with posterior fusion
Posterior decompression and

instrumented posterolateral fusion and posterior lumbar
interbody fusion L4-5

Posterior decompression and

instrumented posterolateral fusion L4-5-S1
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L2-3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5-S1
Posterior decompression and

instrumented posterolateral fusion 2-3-4
Posterior decompression and

instrumented posterolateral fusion 3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion 2-3-4-5
Posterior decompression and

instrumented posterolateral fusion 2-3-4
Posterior decompression and

instrumented posterolateral fusion 2-3-4
Posterior decompression and

instrumented posterolateral fusion 3-4-5
Posterior decompression and

instrumented posterolateral fusion and posterior lumbar
interbody fusion L4-5

Posterior decompression and

instrumented posterolateral fusion L4-5,L5-S1
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L2-3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
Posterior decompression and

instrumented posterolateral fusion L2-3-4
Posterior decompression and

instrumented posterolateral fusion L2-3-4-5
Posterior decompression and

instrumented posterolateral fusion L3-4-5
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(cdl sven)= < F TdUes A& A7+ 35 F 194 07 gdE SHHJY F& F A AR F
7](cell sven) o] FH7IE FU F A AEFE AA B ol 7= 5 3R 7HA] sHF 200 mi7E F A v & = o]
TE¥ AGFE oA el A st 54 5% M4 FAE FY AA FAAT FA F AL
ol MY Fe A A A F7E A 27} 5 gldl 0] 8 gldl P RFQ1 7 9-of] Fshof A ol
=& Bage 27l FHlste] WA AF ol & A EE H, F 2] E £ ¥ o] o] §l (Erythropoietin) & 5= 33], 1¢ 13], ¥ s}
ol gafjr] AL Rom o|u £57] o] 90 o)A 2 40009 & FA}sFd o &3 Venoferrum® (Ferric
FAHEE 242 (Crystaloid)S FY3FAT o] & hydroxide sucrose complex) 1 9§ =S A 2] 4] 50 cc
= Y2 25°CAHEAA Bas & oA £ o 410l Al 30 ©]Fe] A7k AL 8] W FALa)
T Fole AL FA7E8gd o] 3l 73 dA ol El (k. T F 27 ML FA=99d, Fe F 3
E & ¥ o] o] €l (Erythropoietin) L} 2 & A A & A}-&31A] A ol AT M4 FAE 112 gd 2 ey
B TFE F Y AT AAEA BFEAon s th9gl ol A & F A FA718gld o]t E S 5
5 3L A 7kA] vl e o] 100 ml o] Q1 739 F A #Fe d ol FA g ER O M]%l_(Erythropoietin)% F 33], 14
A A Aol whal 7bzhe] 9ol whel tf S 3hE dE e 13], 33t 2 400091 & FAbat 4l &, Venoferrum®
2 atgth g4 & 5271 5g/dl o] 4 8g/dl mukel A% (Ferric hydroxide sucrose complex) 1 1 =& A 2] 4] 9
ol = A o 2] E & ¥ o) o €l (Erythropoietin) S = 33], 1 50 ccoll 410 A] 30& o] Ako] A 7HE T A E] AW F
o 13], 95t = 400091 & FAHsl o™, Venoferrum® Atst Atk Aol A FEE Qg FAEo g A 4
(Ferric hydroxide sucrose complex) 1 91 ZS A 2] A9 I A SolY SI A, AR, 88 vkeS AR
50 ccoll 43 o] 4] 303 o] 3o AIZkS AL A ] g ‘3%9} A7 B 37 (cell saven)E ol &7 A7E
Abet i thH(Table 3, 4). AP F2 FU7IE S 49 o Algg 18 ol A 38°C o] ate] 7w gk I whg-o]
S, FE AlokE Fobdl ] AR wFH I A F AN 5 FH oy gupzl 5 & FRF S
gete] 7158 om A7 5 347 (cel saver)E At EOW Forow Fslnetule] A FAZ S4B
43 Ao 27} @;L 34 7)(cell saven® &9 o AL Btk @447 7.0 g/d o o}i AP 28 9
of o] 2 Hakad = AIZHE 95 Al A 9 5§ A -‘F%{E‘r ot A Wst A "71F S T4 A0 o
2t A %77}1} 7‘*3 AlZb o & A e A F, = FE F 29457 S0l 2 EAT
Fa F1YdA, & T 7Y, 5 F 1494, 5 FA
A4 FAE S5 =g 1
604 oAt SAtE 9 F A|2-3, 34,45 F-9] 9] HFH
z af A5 FAEZE st ¢ A 944 A&
116gd oller Fu A o] & &7t 55 FES
Fa A7 o 106 (90~-170) 2 S = oH, AR AT F& A g B ALE st &
W NS 628 (450~1200) Mo ZAE Tk 8% A 257+ EPO 2000 US 3 33] 3] 8} 4481900 Fer-
o] gkl A 2p7F & 3] 47 (cell saver)E ARG S rum Pola® & atFoll 24 745 Ttk &2
™M o]F 5 ¢ fAE w4 TF o AU A A s, 7171 A3 B ATEE o)A ol &g HF fF
ettt 28 A A7F E 5 3] 7] (cell saven)ut w73 e Adsden(Fig 1), Fe 5 A2Fs £017
TF @ A AHE flo] FE kil A ool A 93l Cell swvers o] &3t om 54 & 9 4
= w4 FF 8 IS AT e A Het = ol &3tk F& A7 130% I om A
HA 4 FXE 1234 (86~147) gd F o 4% AF
# B & FAE 064 (67-122) gdl, & F 197

8.68 (6.3~11.6) g/dl, 4% T 794 952 (6.7~13.4) g/dI,
%2 & 275 10 (7.4-134) g/dl, 52 5 37194 10.7
(9.1~13.6) g/dl = =4 5 ¢l tH(Fig. 3)(Table 2). 52 % 1
AR, A R0l oate] 8 o]l 74+ 158 #&
FRom, 3t of 2] E Z ¥ o] o Bl (Erythropoietin) ] 1}
HAEAA = AHE8HA] &3 28 AFE FostA A

o= T —1
Btk 1ol M & d g4 A 7F 139 g/dlell A <=

P
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Fig. 3. The average of hemoglobin (g/dl).
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Table 2. Geographic data on blood |oss, operation time, changes of Hb, selected protocol

NO Preop Immediate = POD1d PODT7d POD14d POD3M Preop Intraop ~ Postop Blood OoP
Hb Postop Hb Hb Hb Hb Hb loss time
1 12.8 10.2 8.4 95 9.4 9.7 EPO2 Cs No 900 170
Ferr
2 12.8 114 116 10.8 11.9 12.1 No ANH No 500 100
3 145 9.9 11.2 134 134 13.6 No ANH No 470 100
4 8.6 6.7 6.6 9.6 9.6 10.1 EPO4 ANH EPO2 800 90
Veno CS Veno
5 13.0 104 6.3 8.3 9.3 10.3 EPO4 No EPO2 700 110
Veno Veno
6 131 95 8.6 8.1 8.4 10.2 EPO2 ANH No 500 90
Ferr
7 13.9 104 9.7 9.0 9.0 11.2 EPO2 ANH EPO2 900 130
Ferr CS Veno
8 125 104 10.8 10.3 10.8 11.1 EPO2 ANH No 520 90
Ferr
9 10.8 10.3 10.6 10.2 11.1 11.0 EPO2 ANH No 480 100
Ferr
10 12.0 95 7.1 6.7 7.4 9.1 EPO2 ANH EPO2 450 90
Ferr Veno
11 125 12.2 12 11.9 11.9 11.3 EPO2 ANH No 500 100
Ferr
12 116 85 7.9 85 10.0 11.1 EPO2 ANH EPO2 1200 130
Ferr CS Veno
13 13.8 10.2 7.2 9.8 10.1 10.8 EPO2 ANH EPO2 640 100
Ferr Veno
14 12.7 9.8 85 10.2 10.1 115 EPO2 Cs No 700 110
Ferr
15 10.6 8.7 8.3 8.8 9.7 9.5 EPO4 ANH No 460 100
Veno CS
16 12.3 10.5 9.1 9.8 10.2 105 EPO2 ANH No 650 100
Ferr
17 12.7 9.7 7.7 85 9.5 104 No Cs EPO2 500 110
Veno
18 14.7 11.0 10.1 11.2 10.8 12.1 No ANH No 800 90
19 12.0 95 6.8 8.6 85 9.7 EPO2 ANH EPO2 500 100
Ferr CS Veno
20 13.7 7.9 8.2 9.5 10.1 105 No ANH No 450 120
21 116 9.2 85 9.8 10.6 11.0 EPO2 ANH No 500 100
Ferr
22 125 8.2 75 8.6 9.1 9.8 EPO2 ANH EPO2 600 90
Ferr Veno
23 10.6 8.1 7.2 79 85 9.2 EPO2 No EPO2 800 120
Ferr Ferr
24 11.0 9.2 85 9.5 10.6 12.0 EPO2 ANH No 550 100
Ferr

Hb: Hemoglobin (g/dl); EPO2: Recombinant Erythropoietin 2000 unit; EPO4: Recombinant Erythropoietin 4000 unit; Ferr: Ferrum Pola®
(Ferric hydroxide-polymaltose complex 357 mg, Folic acid 350 mcg); ANH: Acute normovolemic hemodilution; CS: Cell saver; Veno:
Venoferrum® (Ferric hydroxide sucrose complex)
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Table 3. Protocol for pre and postoperation

&S Hb (g/dl) A5
T4 2 A 7~10 EPO 4000t 91 & 5 33], 1Y 13], 9] 3} & FA}
Ferrum Pola® 2T 1¢ 13], Ml A3 Fo] = Venoferrum® 1 9 =S 19 13,
n] g A 2] 2] 4 4 50 ceoll 4] 0 A 308 o] o] A7+ Tl A S| Hul FAL
=g o g 5~7 EPO 8000%H$] & F 33|, 1 13], 3] 3} & FA}
Ferrum Pola® 2T 12 13] == nj Y A £ Venoferrum® 1A=L 19 13], o)
o A ] A Y94 50ccel| 410 A 30 o] o] kS T A HH FA
5w gt EPO 12000 $] £ = 33], 101 13], 3|3} = A}
) & Venoferrum® 1 4 Z-& 1Y 23], wj & A 2] 2] <= 50 ccoll 43 o] A 30% o] 4+
O A Z+g Tl A e Hul FAL
Fe A 10 o] ¢ F& 257 HEH EPO 200049 & & 33], 14 13], 9| 312 FA}
% 27 HHH FerumPola® 2T 1 13], Wi d 7+ Fof
5~10 T 27 A5 EH EPO 400091 & 5 33], 14 13], 9] &} & FA}L
Ferrum Pola® 2T 1¢ 13], Ml A3 Fo] = Venoferrum® 1 =S 19 13,
u] Q A¥ 2] 2] g 5= 50 ceoll 43 o] A 30% o] Ae] A7+ T3 A ] A FAL
5m) 9k T 27 5 H EPO 8000 & mi ¢ 1Y 13], 93t = FA}
Venoferrum® 18 ZS 1Y 13], i A 2] 2] 9 5= 50 ccol] 4] o] A] 30% o] A+ 9] A]
7HE T A3 4‘3%‘ FAF
Fe % 5~7 EPO 4000+ 9] £ 2 33], 19 13|, 9] 3} & FA}
Venoferrum® 1125 19 13], i A 2] 2] 9 5= 50 ccol] 4] o] A] 30% o] A+ 9] A)
7HE T A X“?H A
8 o] EPOU Iron Al Al = AFS-31A] ghole = |, 4 = 23 A Fg A4 sA &t
FeF =28 A 2&38] A S Ald s

ZH?% T &7te] Hbo] AatH S W 9] & A
AE Eiass

A 2ol whak EPOSE Iron A

1200 ccgl 0.1, 54 4% 84

o FAA FAET79gdGo

A= 100gd 44 &1
5% Folx

|_
m_)'|_|

EPO 2000

= 7 33, Venoferums: 19 18] Fo3jgith. & ¥ 7 oste] Wk} T4 A AAL A4 E Y, o B
o A 3= 85¢g/d, 1449 100 gd, & & 371 L Wy 5o & B s ety g el 7
o 111g/d = 3 E o] Fok3 FA At AR QAT AAARA TF A F 14, FF Y9 A}

COERG FY F2E Fol TF A £ Ao £
=7 2 Ao ANH L Yk T3 Q9 FF| - £
Al W ol et £E Ao FAE EE 2HSE AT 019

124 A% FAR AFARETT AF SUTE T2 Ba3 f7)d BEE 6 EAE AHHL YT F
Z Y Ysd. £ A gw A= 128 gld o1 L dollE 8ol Bo3 &9 A FuHA ol F
2 %EZM o2 RIAEC] FF IS AN A @ A g T2 g 288 7313
o s A gl BE AR ddste & A 2% = @50 Eol v glE FA o]t
ZHEPO 2000 US = 33] ¥} st +AFs} 9l 2™ Ferrum Pola ol e FF N £ ARG FAAE0 oA o

£ 37 24 A+ T8 FE2 HF4 YAE 2 7}A) o] =2 ¥48 4% (bloodless surgery) o] Bt = &
% ol ¥ AAE, T AAE VI IHES A o7 2aA T B o)k 4EE Y FEES AL
&t oM (Fig. 2). &+ F ol &= Cell saverit3 o] &3 T g AN 9l HA /)& L o) LEE = ol 7hA 1
o AlZEE 1702019l o A 2 900 el o v S 23, Ao E4 S HUY s 2ol €9 /1M
FE AT A2E1029d & F 1Y AL FAE = 38T LR o] g WS 5 FF, A Vs
B4gdglov] & F SHI ANY AL FAT  Se 0w o shAo) 2 G A U Aol YRE AN
= FA HEET & F7d 2N FA=059d, 14 2 RANYAY AR E HE} /& HEH AT
doll 94gd, = F Il ol 9.7 gd = 3] & 5 3ot FEN AEE A s & G EAolth A
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Table 4. Drugsfor pre and postoperation
kA L FR Fo Ay zH-8
Recombinant Human Erythropoietin 2000 unit sc AT 28E 9% FA T2Z AAZA], WA AR
A A, ol e A AV FES A s E A
YA A3 o 2 Qg wE, ohekAe] v1E 5o X Fo
g2 AFEE o AL
4000 unit SC 2] A9 W14 EPO9 levelo] W2 $atol Al
Fod Wi x 237 YA T EPO levidlo] =2 3124
AZ ZF7F o] BAE S,
Iron Feroba-Y ou® PO ATFE NEXNFANAG AR 80mge] gi¥ 1
2 A2 A
Hemocontin® PO ATE NEXEA/NAY G FE 100 mgo] FfH 2T
2 A2 A
Hemo Q" PO ATE WNEXEA/LPEST & 40mge] 3 I
e A A
Venoferrum® \Y 2 AgAd Al g 4% N5 a5 7 Al
Y AEA 1M4ET HE 100 mg/ 48 AHgol E7F
e AY Z 2 Al
Aprotinin 109} unit I\ Serin protease inhibitero] &= ° 2 kallikreins} plas-
min 72 ¥ 7}X] serin protease?] 2H&-& oA A 71T}
Antifibrinolytic aminoacids Bt} &9 & W3 ¥ 97}
O B2 A2 Ho|n, o] oK I 5 3FHAA
Joj}= o} 279} fibrinolysis ¥+-22 F Al o] A
A7,
201k unitlv F oAl o] Aol W= A] 670 o] aprotining
AR Ho] A=A g1 A 8%l A Ag/Ab reac-
tiono] B 373,
A BY 7+ 9] 5% o]/, C¥ 7+ ¢] 95%7t =4 3} #d et A A, 5 A7 @5 F90] vk i A
of gou, BF £U 199 T 5 F 4G WAR]  ME & A A7 A QAW AG oA A ¥
1% B 5 Jop. g nj 5ol A 9] g B mE T8 Ao A Ao FE 7 HE Ay et
WEAY R AP 207t SRR Astel 2AFT o AL AU o) E FAH o K2 EE FHL AR
T AT Fynn 50 A% 5o Qo] 5% 482 = BAY URRS £ A A7 B AP 5
et T35 W kg, S &, bt d gL T2 B T8 B3 AFstA7] W F ot
THAA FE S A G FA JNE SN2 % Messerd= FH 5 T AP $F 5%
ol £ WS 5 WY Wl BAS UOW S 9 HET S Uom 59U g AU 25A gt
S ARNRAY BE £EL ARAFNA U5, E = AH YOG FF Ak SR S AR @
3 A el s Wt o g Q7 E = ASE 3 Aol vy Byt £ & T A v 4
AN BG £ At FEL WEF Y B ¢ HF 5l 53 YA Qe 4457 Yo
ey e PP oHe FE FEY BANSS U AW F2 479 LS 42T F Ao} 72 F
NAoE AR F Yok SHAA TA FEHL £ F 39 4 #Eo] LFUY itk & AT
| chawrsasris, At 184 F4 BF B A4S Ao
Al 5 FEZFS AL 77] A8 AHEEE B Ta F 2T & Aol glded Ay +
MERE 54 AFE AR AAS F4 JFERT] 2 3719 3P ¢ ol A% R F/hE HBEA
o] €1 Erythropoietin) ¢l Fol, & A A7k W} AW, BRI, FA G| SUF FHE L HolA gt
Fol 54 S Fote AP L Ahsehs PW, £E A7 $FL 18189 Blundell=o] o) MO 1 )
Z A8 v HY, % = A7 T 3 5=7)(cel saver) do] =% o]# 1970 Klebanoff@e] 2]l Bentley
Zolge W, F4 5% 9 4, £% F ¥l anoransfusion system©. 2 B2 2<) 2 o] A5 Ack,
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o] % FZ dnte| e} FR ] A A AL 5o
gtom gz J oo ojgjgt 2t 8 WS
1980t ZwHE-E Flynn 500 sl 25 9|39 ¢
A BAXHOZ o] &5 7] A& o A &H ]
o] F o] 7} gtk A7F - 3] 427 (cell saver)= 1976
g A2 27 FE7 2 R AREAA F
A3E B 3l A7 3 347 (cell saver)=
oA olF S M= FYTE Tl %%ﬂ
T SA S gAeR 3 AP E §
oo A1 A0ume] o 7] & Fate] Hlw A &
AASE A H AAFE A Hso o
w71 A AE AAZ], G4, HHE, F7] 4
sl ok, &4 "o <1z} 5 o] A A %t} Boudreaux 5
A7} 3 347 (cell saven) S £33 A T2 7T7~95%=
AAG 7 on, Fdolu 4, AstA 298 F9E
Fests A8 Aty g REE &) hestta
sttt Goulet 592 AP A F& T A7 D 35
7l(cell svenN g ol SO EN TF o= % Y
S 60% = 4 Yoty HIEY . E8 Hedy S92
X#% Fed A A7 £ S 53t 5 FES I
3] o

AzEd Fd+<

5571 (cel saven) 2 A1l
o, olF 4o E F4 sF 8 FAES T
7 ARG SR W A 4l A = 27 - 5] 47 (cell
saver) gk AR-g-sE gt ©
of F71A ¢ 5 8ol do% A= AUTh
SHA] of 2] E & X o] o] €l (Erythropoietin)2 2 8 1 %
EAANT = ZL S 3t} o]l = & Ho Bogto
o AR S MtEAR S FolA Hol F
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