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Effect of preoperative anemia on intraoperative blood transfusion in

patients with acute craniocerebral injury
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Tongji University)
Corresponding author: XU Quanmin, E-mail: xu-quanmin@163. com

Abstract Objective: To observe the effect of preoperative anemia on the postoperative outcome of patients
with blood transfusion during acute craniocerebral surgery. Methods: A total of 298 patients with intraoperative
blood transfusion during craniocerebral surgery from January 2019 to September 2021 were searched by blood
transfusion information management system. of which 167 were included in the study. They were divided into non
anemia group(n =121 cases) and anemia group(n =46 cases) according to whether they were anaemic before sur-
gery(male Hb <<120 g/L, female Hb<<{110 g/L). The clinical data, intraoperative bleeding amount, intraopera-
tive blood transfusion, preoperative and postoperative 24 h laboratory examination results, postoperative hospital
stay, postoperative ICU stay time and in-hospital mortality were measured by independent sample z-test. The rate
was compared by chi square test. The in-hospital mortality was analyzed by logistic regression. The difference was
statistically significant with P<C0. 05. Results: (D The incidence of anemia before acute craniocerebral surgery in
298 cases was 15.48% ; @Compared with the non anemia group, the amount of intraoperative bleeding(1 110. 22
+619.39) mL vs (1 001.65+407.02) mL. the amount of intraoperative red blood cell transfusion(4. 68+3. 02)
U vs (3.72%+2.33) U, the level of Hb at 24 h after operation(87. 59=+13.49) g/L vs (107.11+16.84) g/L, and
the platelet count at 24 h after operation(136. 15+71.12) X10° /L vs (146. 95450. 18) X 10° /L. were significantly

different between the two groups(P <C0. 05). There was no significant differencein the amount of frozen plasma
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transfusion during operation, 24 h RDW after operation, postoperative hospital stay, and postoperative ICU stay

time between the two groups ( P>>0.05); @ The mortality of anemia group(41.3%) was significantly higher

than that of non anemia group(18. 2% ) (P<C0. 05); There was no significant difference in ICU occupancy between

the two groups. (@ Logistic regression analysis showed that preoperative anemia, intraoperative red blood cell

transfusion and preoperative cerebral hernia were the influencing factors of in-hospital mortality(P<C0. 05). Con-

clusion: Preoperative anemia, intraoperative transfusion of red blood cells and preoperative cerebral hernia were in-

dependent factors affecting the mortality of patients with intraoperative blood transfusion in acute craniocerebral

surgery; Preoperative anemia could increase intraoperative bleeding and intraoperative red blood cell transfusion,

but might have no significant effect on postoperative hospital stay and postoperative ICU stay.

Key words preoperative anemia; operation of acute craniocerebral injury; intraoperative bleeding; intraoper-

ative red blood cell transfusion; in-hospital mortality

P22 AR AR FE R & AR R R 18 %6 ~30 %61,
AR ML AT 5B O WE AN R R BB i 7 oK =
B, e B A BRI IR JE AR TR R T
AR YL ik ST AR PR 2 I L
Mt B 5 2O HE B 15 %05 A AR A R
HHE A B B R A A R, R R AR R
VA SIS Bt B R W T N N S i1
H TS e AT D AR SC Il M S B T
2019 4F 1 H—2021 4F 9 A I EE &2 i T R AR
i B 298 ), HE b o R 8 405 T AR R v A o
BH 167 ], BRI A AT B i X A rf T 20 i e
AR e a2 R R RS B A R
1 #EMEFE
1.1 %K

WP INAE BT RS (asmLIS E 244
BB RGOS 2019 4 1 H—2021 4F 9 A 2k
F AN 5 5 T R R b i R 167 B A0 A AR
. OFER=16 & ;O )5 12 h AMEHEZ 2T
AR s OHERR IR BT BE L) 19 55
1.2 pdlmik

R4 B A 2% 2 W bs . B M m a0 &
FH(Hb) <120 g/L, & Hb<<110 g/L, i & &
LA A Ry % 2B AR AT 4L, o AR R 4 121
), %% 141 46 ],

1.3 A IGIR R 5 A SC L 0 E A A 45 21

IAAR B L1305 T 28 46 I i i A B AR 48 W4 AR
AR Y ORI R R s i R
ZLA0 M RS A B KRB R S ICU 5 88 )
ARG ICU AMEF A e SE T R 55505 , W] B e 45 R
RIAIAR G 24 h A OGS0 56 5 K A 25
1.4 FRFE

BEEHMRE, FRLEEEETTRE, WA
X R R TH B MR DT Bz R 45 J2 35 P e 5 4 4 AL
T B 9 59 2 T M 4 0 R O i 1k o B LA AR L
NIRRT RS , B R84 R FaS,

1.5 e o ok g

LT ol (17 R i E e Ay (R 2 N -

25 1 40 0 S R 21 40 B R UK R I

1.6 Ziit2fhbs

TG B b FE SR ] SPSS 22. 0 4t i1 25 i ik
POy AT Ab 3R T Bk LB R SRR AR ¢ K56, DU
X £S T RIGHLBH y* K5 . logistic B4 Hr
fEBEFET-H, DL P<<0.05 HESAGiTFE X,
2 HZR
2.1 — e BER

167 il F Hob B 142 ], &2 25 B, 4E ¥ N
16~85 %, ¥ (54. 08 £ 14. 87) %, i 1% i 72 WL
K1,

REHRRASHMFARARF
i B (n=298)

HERR 13151 :
= I A H i 83 (n=113)
BRI & (n=18)

A

A 4
SCEIRGFARAR G
HMEE(n=167)

I
v v

R mA(r=121)| AN (n=46) |

B 1 232 Rk R G F AR A h iR iR

2.2 2 5 R G A am Rk A R

SV R R R A AT & AR R 15, 4% (46/
298) 5 F ML AL AR B 1M 25 () A I L AF 4 4 4l Lk
I Y43 A5 G 461 495 28 B0 R i O & E 28 5 E ST
X HA M, E L,
2.3 A MEIER M A A PR ARG 24 h L5
A bR R JE 5 A

BMLZE A R R R 20 e e TR
M2, 2 822 50 50278 L (P<<0. 05) s FX I 41
ARJG 24 h Hb K ARG 24 bt /M50 B 4%
TAERZMA . R B FE L (P<<0.05), 24
ARy K R ML 3% B R 5 24 h 2140 4 A v
(RDW) AR J5 ICU 15+ 84 B 8] A J5 £ B K %22 5 6
Giit i L (P>0.05) . W% 2,




+ 290 - s R ML Y 27 2% 7 W36 4
1 AmMAMERAMAZZERIGERE RS
i PR Bk L2 (n=146) FEF ML (e =12D F/y P
EE /% 54.00415. 59 54.11414. 66 0. 046 >0.05
AN TR AR B /5 () 0.214 >>0.05
16~45 % 11¢23.91) 33(27.27)
46~64 % 20(43.48) 54(44. 63)
=65 % 15(32.61) 34(28.10)
5 /6190 35(76.09) 107(88. 43) 2.728 >>0.05
ABO Ifi B 4345 /61 (26 5.281 =>0.05
A 22(47.83) 38(31.40)
B 13(28. 26) 46(38.02)
O® 10(21. 74) 27(22.3D)
AB 1(2.17) 10(8. 26)
ARHG Hb/(g+ L™ 100.57+17.48 137. 08412, 84 7.498 <<0. 05
oG 453 473 25 8 /461 (26 3.086 =>0.05
AR S UY EA L 24(52.17) 45(37.19)
FA] G st 45 4 22(47.83) 76(62.81)
AT I BAE /1 26D >0.05
G 9157 7(15.22) 27(22.31) 1.035
Jiti & 13(28. 26) 48(39.67) 1.871
Bl PR 1(2.17) 4(3.3D) <<0. 001
[=R NS 2(4.35) 5(4.13) 0.029
®2 ANEAMERMNEAARPRN . RE24 h THEHERREEEALE
Eisgan 2141 JE %% 1M 41 F P
A o/ mL 1110.224+619. 39 1 001. 65+407.02 9.193 0.003
A i 2 40 i /U 4.6843.02 3.724+2.33 4.951 0.027
AR Hp UK R 2R/ m L 326. 094255, 70 275.62+£217. 54 3. 545 0.061
RJG 24 h Hb /KF/(g - L7 87.59+13.49 107.11416. 84 5. 254 0.023
ARJG 24 h L gMLIHE/ (X110 - LD 3.3270.93 2.5941.09 2. 141 0. 145
ARJF 24 h RDW 50.18+6. 59 45.06+5. 31 0.952 0. 388
ARJG 24 hifi /T4 <107 « L7H 136.15+71.12 146.95450. 18 6. 856 0.010
ARJ5 ICU 45 &2 i} [al /d 9.84116.99 7.484+9.63 0.765 0.383
A S5 A b K/ d 31.57430. 83 33.07432.77 1.137 0.288
2.4 FLMALRIAE S AT 4A 10U A4 F4 RBIBM A RN B
AL TR W TAE A, 22 7 A g1t FE T K logistic | Y3 43
2 Y (P<C0.05);2 4 ICU AfEHEJ IG5 15 b5 OR (95%CI) P
B (P>0.05), W% 3, AR F L 3.249(1.424~7.413)  0.005
2.5 RATFL AL A H 2T 20 B R AR AT R e AR e i 1 4 B 0.216€0.077~0.607)  0.004
Be e T2 logistic [l )443 #F AR R AT 3.871(1.583~9.467)  0.003
logistic A1 40 81 2 7 o AR B2 ML A v i 21 40
e et K AR T A i R AT B FE T S % A ST 5 e R &L D 3 W

*x 4,
R3I FMAMIERMABE ICUNERFMERIETE
bt 3 B (%)
~ 1M E gk
B 7N 2 P
i (n=16) (n=121) *
ICU A% 36(78.26) 103(85.12) 1.125 0.289
fEREFET-40  19(41.30)  22(18.18) 9.620 0.002

AR ZE ML SR TR R R B LAY IR S
PRI o 48 2 TR AR B AR K L Bl 7 B 2 5%
R 2 FARGR N I 2 R R A SR T A
4 R8T L R BE 0L 28 B A O S AR U Y
PSE PR XUAR B8 A [ S A 8 275 fBil
ZAMPHE TR B R AT LA K A 5 19. 9404
ANTR] T AR A A0 2 (0 2% il A ] HG b fi i A5 7 Bk



%4l

I Bt == A5 R T B 0L X 2 A A5 3 T AR R e il i A B R )

+ 291 -

T ARG P98 U0 Bk AR R 3 AR AR X B v . AR S
LB 23 BT T 202 M 4 T AR B AR 1 2 i & A R
15, 4% 5 X0 45 05 4 R A ) LR I R AR T . ISR
P, B0 3G 0 B2 A2 0 WEF AR RN FE O ETF AR BE I
RAE W R FFET R Alan 48 & A HY
MG N T B TR JE I R R AR BT
T BEIE R AT A B KRB SR AE—TXF 2 960
5] BT B TS ME A R B B 5T R, Kime 50 4238
NG RS e T R N1 S5 v SO N ) S s NI 1)
T A T K AR E B K ECM AR 5 ICU {5 & )
[H], 5 Kim 84— 250, AW 5 & BUAR AT #7000 . A H
e T 200 i e T R T I S BT 2 A B A TR (1 i ST
A P8 B N 1 1 2 R | o Y 0 <

M REMMFET . HHERZRE L. L
AN o N R AT N 3 Y VAL S o NI el 2 A
PFARZ , MR H Ik 2 I R Y 20 % ~
30 Yo, T L HEAT i AL YA T R 4 4 il 41 211 SRR
REE L BRER AR DI X 180 6 4k 28 AR BF AR M i
AT T gt mie s TR 5 22 4 59. 2206 (61/
103) s FARFH il i K 709. 50 mL/ ], A HF 5
HOE s I R 1 031. 56 mL/ 6], %% i 4 A F
i 1 110. 22 mL/ 6], B 5 TAEA e
91 001. 65 mL/fi, A rfv 21 20 i i 3 K f 20 2
TEAS R (0 BB 32 25 AR5 P B0 21 A v i 20 40 g
it 4. 68 U/ & TS 4L 3. 72 U/ B, S8 1M
i 5 AR A Y R SR T A O, X
TSN X 4 52 Ik YA ST B9 349 191 6 1 i 8 8 2 [
JBSE 1 43 AT % B 21 40 LA IR 97 46 T R B s
HAFR . Kellert 25057 b ) 45 1 i 463 403 . ek 0o 55 R
Jps H I R P i R A R R [ JB M i AT SR
I B I AT A0 M A S R 25 W UE A e, BKoR
LTIk 92 {57 i A 1) A PR B 4 R R ST B, K
g I 2 AR R 0SS AR 1 R T A L A4 i I R
K- A7 4 A RK O | /N B Bk S B3 R
A K i 41 2 7% K = i i mT R ALK G %
fiE R AE IR 7= A — R WS R, A 5Tk B A I 40
AR A ARG Hb KA /N o+ 5 AR (P <<
0. 05) , 1] fE4 T HOR J5 fi it £ 38 i, DA 52 i) 78 3
MR .

AT 5 [ o P A T B B 167 5 A A Y 1 X
B 5 R A 005 T AR A e i i AR A B S R LSS TR
I I 2 B AT 3 A ST i 16 R 2%, B 4 i AR v
HE I R A T R A R R
% 1M 22 o A 05 B 85, i KL T oAk A £
KA 2L B RS T 45 k12 i Ta] ST S R IR RE
7 96 55 R TR IS R] L 5k S48 il 15 T A5 R0 A R R T
I 5 55 ANEE FF T AR v R 3% SR FH U/ i 5 i 5
A B A L AR ARG HE E L AN AL AR AR R YD
1R 6 45 00 FF L O 0 S i 20 4% 2 2 ) ] B

Yl S AR e R £ A o R s

SR . A BIF 5 AR 8 2 4 B 400 18] 1) 48 B

AT T BB 2 M ST 2 4R B R A AR TS

5200 (AT IS VE BT SRAT) S E— 2D AT

FEEMR A EE A PR R 25 vhoe

5% 3k

[1] Abdullah HR,Sim YE,Sim YTM,et al. Preoperative
ANemiA among the elderly undergoing major abdom-
inal surgery(PANAMA) study: Protocol for a single-
center observational cohort study of preoperative ane-
mia management and the impact on healthcare out-
comes [ ] ]. Medicine ( Baltimore), 2018, 97 (21):
el0838.

[2] Farshad M,Bauer DE, Wechsler C,et al. Risk factors for
perioperative morbidity in spine surgeries of different
complexities:a multivariate analysis of 1,009 consecu-
tive patients[ ] ]. Spine J,2018,18(9):1625-1631.

[3] Mirchi N,Bissonnette V, Yilmaz R, et al. The Virtual
Operative Assistant: an explainable artificial intelli-
gence tool for simulation-based training in surgery
and medicine[]J]. PLoS One,2020,15(2) :e0229596.

[4] Mosieri C,Chandler D, Reed DS, et al. Managing pre-
operative anemia:evolving concepts and strategies for
improving patient outcomes[ ] ]. Best Pract Res Clin
Anaesthesiol ,2020,34(2) :183-197.

[5] Delaforce A, Galeel L, Poon E,et al. Preoperative A-
nemia screening and treatment practices in patients
having total joint replacement surgery: a retrospec-
tive, observational audit[ J]. ] Blood Med, 2020, 11:
259-265.

[6] Agathis AZ,Khetan P, Bitner D, et al. Is preoperative
anemia a significant risk factor for splenectomy pa-
tients? A NSQIP analysis[J]. Surg Open Sci, 2020, 2
(3):101-106.

[7] Neef V,Choorapoikayil S, Piekarski F,et al. Current
concepts in the evaluation and management of preop-
erative anemial J|. Curr Opin Anaesthesiol, 2021, 34
(3):352-356.

[8] XU #E  AhiE, R 3%, 5. B =W ERE M &SRR &
ARH B MR B A [T, ob [ 4 1M 2% A 2020, 33(3)
201-205.

[9] TFowler AJ, Ahmad T.Phull MK, et al. Meta-analysis
of the association between preoperative anaemia and
mortality after surgery[J]. Br J Surg,2015,102(11):
1314-1324.

[10] Ranucci M, Pavesi M, Pistuddi V. et al. Preoperative
Anemia correction in cardiac surgery: a propensity-
matched study[J]. ] Cardiothorac Vasc Anesth,2021,
35(3):874-881.

[11] Alan NM, Seicean A, Seicean S,et al. Impact of preop-
erative anemia on outcomes in patients undergoing e-
lective cranial surgery[J].J Neurosurg.2014,120(3):
764-772.

(F#% 294 70



« 294 - I AR 1l Y 2 2% i

536 45

20 i D0 IR I AN TR D0 5 25 1 200 i 20 240 i 2 A A BT
BERL/D AL 0. 33 04, 25 21 48 M i) 571 1t 728 A i B L
191 22 S B R 2 0 PR S I YR o ) i R A T
FI I E A R A i AUAS 6 T 4 (1 3 i 2 B AR AR L 3%
ASCRR AR e T 0 A At 9 4 v i 9 e % )
HR L RS BT BE L 2 AR R DT T . 20 A0 i A
700 e T B A2 A R I B0l R A L GE  E EAT 2 Fb
792 0 28 S a6, HG v B 5 R v 2
PR )2 B R ) 58 SRS L 5 3 5 307 TR N
L YRPRAS 0I5 B2 SR A iy, A OB 14 AL 9 R A T 5
SCBE A5 A BB B R 2 2R . TR R 22 4
PR e 2 4 [ 3l A3 I 8 6 45 28 CRE i 358 46 7
PRI A i I AR 25 PG I R BT 58 ) I 980 i B A A
TR B B ZE R R IR B AR O . AR A I Y R AT
ULBEHR R 04 M bR AS PR R BESS W R 42 A
AR HEAT 22 SURE A i, F B 3 S A AT 51 1
SR S B 3 AT 23 R TR B

TEXF ML 4°CAREAEH 30 K5 U B A B, R
PUEES T PUBEARAS T Hh BUBH 345 1, 5 1 4 v 1l
WK OUAFTE 22 57 o 30 3 I X L R S 20 o) s A A
JE X ML YRS AT 2 ) B T B ML AR A I AL T el
Jir A 5553 B PR OB DX A 445 2R 52 BRI S I P 3 A%
oo G D0 £ s ARG IR L A B A A T 1 AT I R
PN A L N T 1 7 U B
TAL AT AR, BT ALl B AT BE AR B I R
JH e W T [ S B 1 R 2 A I T A af
TN TS8O R TR A K A o T o 20 A ) R
LA BT BE o 5 TR A7 IR ] 58K 4 L9 B o 2 [
L34 M B AL 50 5 Ve i ot A A L HJE vk
H Ao R L ) D I A L YT O (] P A L YT Ak

R R LA A JRURSE A KMl 52 W) 1 1l DA Hi 1L 22 4

PR, HTBE R4 | 2 08 1R A I 28 BE 08 S5 Ik afi
AR I R ) B B S DR A T A B I A A ARG K
6 TR A BER DR e R AL A ¢ 4 7 30 A3 1Y 1E
o FH 920 4K 500 R Bl DR B PR ot . EL I 1 G
21290 i 1) 700 A0 R oL ) AR O R K o A AR A
BCHE T L 3 B R 48V RUAR ) b W1 1t 42 470 56 4
L6 1 28 B A SR [ B 7E 42 il K B 3 I 5T
RO H A I 4 1 A 1 R OG A R, DAAE
TR MR O e fiw ot AR A AGE I 92 1M 4R 7

IS« i DA 12 4
RS AT A% 297 TR A7 75 R 3
5% XM

(1] BRAM AT 5, Q03 R, S5, ki 5 I 48 92 1+ A
JHE P2 ELASA iR FI# HbsAg, Bi-HCV, HIV Ag/
Ab FHL-TP 3 5 (1 ml g5 ()], AR 56 B 2 4%
,2019,34(5):119-123

(2] ZEW0~F,2/NEE A 2, 5. G e i I M i TR A 1R A
AL PRI Y R (], SE B S AR B PR 2, 2016, 34
(5):690-692.

(3] Saghi, XUMEF . A% 5 38 . S5, gk i $4 7 o5 48 5 A
1 N RS o TR = B B o 3= S 47 7 N
2013,24(10) : 3330-3331.

(4] X%, Jr g p 52 ¥ ELISA B8 MR A5 AR 5 1l 44
AGER AT, b B i i 443K, 2010,23(8) :632-633

(5] At s, ¥ i pm A v 4% Y bm 25 00 0 4 8 52 15 s 0 445
T R, E22 58 ,2011,24(4) :1959-1960.

(6] 4&—ny, GrEs, &, 5. 0 A o 5H AR A 5 Ha
AT A ST L)), B Bk 5 BE 2 2 7K, 2012, 33
(15):1907-1908.

OS5 B #1.2022-08-16)
CR L% 8.0t 35)

(E#% 291 7O

[12] Kim BD,Edelstein AI,Patel AA,et al. Preoperative a-
nemia does not predict complications after single-level
lumbar fusion:a propensity score-matched multicenter
study[J]. Spine,2014,39(23) :1981-1989

[13] #HAEE SO PT R AT, & AMEF AR B3 & 1 5 M i
R ST L], B bR g 2 2 44k, 2021, 42
(14):1675-1678.

[14] Brésr, 2@ o, THOE. 5. A& SRHF AR W i
gty A R0 o S w10, A B A 244 5K, 2014, 27
(4):400-402.

(157 Xm0 o, e, A7 85, 25, 21 20 M 4 i 78 B 300 A o o i
S BTG A B LT 1. I R LW~ 2% 3 2022, 35 (4)
252-255,259.

[16] Kellert L,Schrader F,Ringleb P,et al. The impact of
low hemoglobin levels and transfusion on critical care
patients with severe ischemic stroke[]J]. J Crit Care,
2014,29(2) :236-240.

[17] 3k AL RL . # & KX 21250 B T e
Y B VA B 1 2 B8 TN A E R K RS2 e [T . i R
I 2 4 5, 2022,35(2) : 96-99

[18] 3 ll, AW, B4R . BB 5 JF /il T AR 76 il s 1 v 97
HEIYT RS A M L B LT ). v AR b 22 AR R 95 0 B 5
4 75,2014,13(4) :360-361

OlA5 B #.2022-07-20)
(A 8. )



