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Risk factors of massive blood loss during posterior long-level instrumentation surgery in degenerative
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[Abstract] Objectives: To investigate the risk factors of massive blood loss during posterior long-level instru-
mentation in degenerative lumbar scoliosis (DLS). Methods: The study retrospectively included 173 patients
with DLS who underwent long—segmental segmentation(=4 levels). They were divided into two groups accord-
ing to the intraoperative blood loss, massive blood loss group (proportion of blood loss =30%) and non-large
blood loss group(proportion of blood loss <30%). The data of the two groups before, during and after opera-
tion were compared, including gender, age, body mass index(BMI), smoking, drinking status, preoperative bone
quality, preoperative American Society of Anesthesiologists(ASA), preoperative Cobb angle, coronal vertical axis

(CVA) and sagittal vertical axis(SVA) imbalance, apical vertebral translation(AVT), lumbar lordosis(LL), Cobb
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and LL change, operation time, fusion levels, decompression levels, intervertebral fusion segments, intraopera-
tive osteotomy and osteotomy level, sacrum fixation, tranexamic acid(TXA) usage, intraoperative blood loss, in-
traoperative and postoperative blood transfusion, medical expenses. Outcome parameters included proportion of
blood loss, perioperative blood transfusion and blood transfusion rate. Univariate analysis and multiple regres-
sion analysis were used to explore the risk factors that led to massive blood loss during surgery. Results:
There were 66 patients enrolled in the massive blood loss group, and 106 patients in the control group.
When compared to data in the non-large blood loss group by using Univariate analysis, in the massive blood
loss group the BMI was significantly lower (P=0.046), the preoperative Cobb angle was larger (P<0.001), the
preoperative vertebral offset distance was larger(P=0.002), the fusion levels were more(P<0.001), and the inter-
vertebral fusion segment was more(P=0.043), the osteotomy level was higher(P<0.001), the proportion of intra-
operative TXA usage was smaller(P=0.046), and perioperative blood transfusion(P=0.015), blood transfusion rate
(P=0.035), postoperative hospital time(P=0.035), hospitalization cost(P=0.023) were higher. Multivariate logistics
binary regression analysis showed that when BMI increased lkg/m?  the risk of massive blood loss during
surgery decreased by 9.3%. When the value of Cobb angle correction increased by 1° or the fusion levels
increased by 1 segment, the risk of massive blood loss increased by 5.9% and 58.9%, respectively. For each
additional unit of intervertebral fusion segment, the risk of massive blood loss increased by 1.174 times. Intra-
operative third or higher level osteotomy increased the risk of massive blood loss during surgery by 9.262
times. The usage of TXA during surgery reduced the risk of massive blood loss during surgery by 71.2%.
Conclusions: Smaller BMI, larger preoperative Cobb angle, larger preoperative AVT, increased Cobb angle
correction, increased fusion level, increased intervertebral fusion level and intraoperative osteotomy, higher
osteotomy grade and no use of TXA are potential risk factors of massive blood loss in long—level fusion

surgery in patients with DLS. Among them, smaller BMI, increased Cobb angle correction, increased fusion

levels, increased intervertebral fusion levels,

third or higher level osteotomy and no use of TXA during

surgery are independent risk factors for massive blood loss during surgery.
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Table 1 Subject baseline characteristics of two groups

VNN (1 E[NEN
(n=67) 1fit 21 PlE
Massive blood (n=106) P value
loss group  Placebo group
FRe 63.5:7.0 62.5:62 0334
ge
o
AL (g/m®) 24488373 25.66£3.77 0046
P51 Gender (1))
B Male 13(19.4%) 12(11.3%) 0.141
% Female 54(80.6%) 94(88.7%) '
WA Smoker ()
i Yes 3(4.5%) 4(3.8%)
0.819
J& No 64(95.5%) 102(96.2%)
Yl Drinker (1)
£ Yes 0(0) 2(1.9%)
) 0.258
J& No 67(100% ) 104(98.1%)
AT Jit Preoperative bone ({4 )
B IE R
Normal r]Zone 10(16.7%) 12(12.5%)
(e
Reduced bone mass 27(45.0%) 47(49.0%) 0.749
A 23(383%)  37(38.5%)

Osteoporosis

ARl ASA 572% ASA of preoperation (fi)

I 10(14.9%) 11(10.4%)
I 55(82.1%) 91(85.8%) 0.656
I 2(3.0%) 4(3.8%)
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/N TARRE R M4 (P<0.05) 5 AL & 4RI |
PRSI W S AR S R S I T A
ASA R ERZ TG E 225 (P>0.05)

Wi 41 /& 19 AR BT Hb Het APTT PT W3 2,
WAL 0] LA 4 R Ge i 12% 25 5% (P>0.05) .

PIZH 2185 T AR A C S B R L3R 3 4,
PR Z AT 45 R B oR , K R i 41 R T Cobb £ |
ARHI AVT Cobb #1587 IEAE | B 2 15 BEEC A ] il &
BRI R R ] B R R T AER
R ML 5 R R AR T TXA L A1) Sk 351K
FAERE R M . WAARF LL LL % 5 AR AT
CVA ARAT SVA U7 B A7 KB [ e % P &
TGS

WA 5 5 | i o | BRI 0 i ot M 2% FH L3R 5
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Table 2 Baseline of laboratory parameters of the two

groups preoperation

Kt 2 i 4
(n=67)
Massive blood

loss group

Ak K 42 14l -
(n=106) P

Placebo group P value

AHi Hb(g/L)
Pre-op Hb

ARHT HCT (%)

Pre—op HCT

83 BEE ML R IR 19 ()
Pre-op APTT

B I B ] (s)
Pre-op PT

134.70+13.20  133.06+13.01  0.426

0.41+0.05 0.40+0.04 0.486
32.07£3.32 32.12+2.81 0916

10.55+0.66 10.54+0.64 0913

£4 WAREFABLSHAM

Table 4 Surgical traits of the two patient groups

REFMA xRl ppy
Massive Blood P]agfl:;;ogrz) u P value
Loss Group ’ group

FARIF[E] (min)

Duration of surgery

306.05+69.67 238.69+46.11  <0.001

I 7€ fil & 15 Bef(n)
Fixation and fused 6.55+1.60 5.37+1.23 <0.001
levels
BEHER M) 3215138 2.99:1.04 0268
ecompression levels
HEI] @l &5 B (n)
No. of intervertebral 1.50+1.07 1.19+0.86 0.043
fusion
AR A ()
Osteotomy
&= Yes 50(74.6%) 51(48.1%)
<0.001
7+ No 17(25.4%) 55(51.9%)
HH A3 (1))
Osteotomy grade
TEH A no 17(25.4%) 55(51.9%)
1.2 9
Grade 1.2 34(50.7%) 47(44.3%) <0.001
3G L
Grade 3 and above 16(23.9%) 4(3.8%)
I# 7€ HE (1))
Sacrum fixation
& Yes 42(62.7%) 60(56.6%)
0.428
% No 25(37.3%) 46(43.4%)
{41 1 20 H AR (f31])
Receiving TXA
2 Yes 15(22.4%) 39(58.2%)
0.046
% No 52(77.6%) 67(63.2%)

®3 MABERXEEFEH
Table 3 Radiographic parameters of the two groups

Kt 2 o 4
(n=67)
Massive blood

loss group

B 1 -
(n=106) P

Placebo group P value

KA Cobb 4(°) 34.12¢12.67  27.03:801  <0.001
re—op Cobb
UNIBRRNTTER . X))
Pre-op CVA imbalance
B Yes 12(17.9%) 17(17.0%)
0.879
7 No 55(82.1%)  83(83.0%)
A5 MR 1T S A ()
Pre-op SVA imbalance
£ Yes BELgH)  HBESE)
% No 39(582%)  46(46.5%) '
f,“” AVE ) 32.60£14.66  2590+1139  0.002
re—op
RIBHEREA ) 241352001 2497517.88  0.790
re—op LL
Cobb ff 5 IE{f1.(°) 2074+1009  1525:7.79  <0.001
Cobb change
LLAE IE 1 (%) 1526+17.66 13251467  0.420

LL change

x5 MABREAGFIRE.EAPHMLKEERA
Table 5 Postoperative drainage, blood transfusion and

cost between the two groups

RERMA oo o
(n=67) (n=106) PlE
Massive blood Plac l_) P value
loss group acebo group

EIP
S8 (ml) 1540.7+4815 1190424259  <0.001
rainage
AR o S A 1 (TU)
Intraoperative 3.92+2.13 1.771.77 <0.001
transfusion
A5 il (TU)
Postoperative 2.45+2.87 1.49+1.70 0.015
transfusion
A i i3 (ml)
Intraoperative 104.5£296.2 13.2+69.1 0.016
frozen plasma
Y
S B (7€) 17049412007 761.9+502.9  <0.001
Transfusion cost
fEBE B (o) 143491.6+ 132854.9+ 0.023
Total cost 30023.1 29504.4 :
A& BE I IR (d)
Length of hospital 9.10+5.58 7.50+3.27 0.035
stay
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AR AR A i XURS: B4 i 9.262 £, AR R
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3 itig
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T A TR Rl B R s s g
AR ARG TXA R T2 DLS BE K E
[ 5 il A T AR AR R i i T A SR
Logistic —JG B 5 43 Hr 45 2R .78 BMI #0708 | B
Cobb i % I {EL | [ 5 7 BE 3G T 384 T Afk 1] f &1
Bt AT 3R B UL EECE R TR TXA 2R3
AR i kST fE B R 2, K AR i AR
S U A AR S A I R (A A TR 21 A
M) i 2 AR S AR B K AR B 2 b B 3
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XK, AIRES FBOSHE T ARA J b i 7340
o, 58 BMI /N S R E AR /N | Il 2%
SEART R ) S 4l S SR I 2R
.,

#z6 ARpXEZkIERHZE Logistics ZTE AN HTER

Table 6 Results of multi—factor logistic binary regression analysis results of massive blood loss during operation

95% A5 X ] 95%CI

AR ZH B b 2% Wald 6 46 P HeAE L
Variable B SE Wald P value Odds ratio R TRR
Maximum Minimum
o
I ~0.097 0.053 3.309 0.049 0.907 0817 1.008
’PR Hl C"‘(’f’ﬁ‘ 0.013 0.036 0.119 0.730 1.013 0.943 1.088
re—op Cobb
P*ﬁ” N 0.010 0.021 0222 0.638 1.010 0.969 1.053
re—op
Cobb fi % IE i 0.058 0.025 5.241 0.022 1.059 1.008 1113
Cobb change
e o b
| e R 0.463 0.154 9.067 0.003 1.589 1.175 2.147
Fixation and fused levels
N fﬁ."ﬂj Al B 0.776 0227 11.664 0.001 2.174 1392 3394
o. of intervertebral fusion
3R R 2328 1716 10.579 0.001 10.262 2523 41.745
Grade 3 and above osteotomy
A B T S ~1246 0.447 7791 0.005 0.288 1.120 0.690

Receiving TXA
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FRECE NN, JFH, A ORIEE A RHE R RS g
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BEA G AR, 5546, iR BRI SR
ST AR BT ] Y SE K G B B

AR AR DA B R R 2 5 8 DLS K
7B A A AR R R S S R L B
TERFFE IR, DLS (835 Bl 815 il 1 B SE
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R B R e i i G, i R 325~
4700ml ANEER B AR VT AP BF 5 K B0 A Y
BEATEME S W EE  (pedicle subtraction os-
teotomy , PSO ) AR H H 1L 57 34 7 231 1ml, 3 5 fiff
FEAT H T0I0 AR AR A AT PSO AR K o Y
A EBL=-1562.8+42.6xA +629.0xB+78.8x
C+9.9xD (A AR s B ™ 2 7Y HL v 31 A8 M A
=0, 56 KA AN =1 C. HE S AR IRAT 80
D ARHJ Cobb 1), % =R W], mdy JLABA N 2
Y[ E LA B R Cobb MR K251
AT A R R I

A TXA BB 3 B DLS AR K 2k
IR A R KA R T TXA /DB F AR
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F AR R 4 128 A i 18 T4k 1158 13 s 3% R i

WFIE & B, TXA B3 LR TXA /&
FOF WD 475ml i il 2, Xie SEPOL & LA
FEBTE T AR TXA 41 0T A it A 4 i
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Wi 225, A A BFSE 3 TXA B 7 F R
H IR A I B AT | 3 B 4 TR B )Y {H A A SC
R E AR Pl TXA 82 B 80, Peters 5P %
PAE WA A W 7 I R v TXA 45 % B2 7E
NG RPN (R T (N N Y R T =8 [
SRR I B FEAS & /N (TXA 41 19 i), % IE 2 13
B) JTXA 20585 AF 8 W vk TXTIRA, JF A
TXA 20 835 09 Al T i 25t B B0 BRZH 22 | ik S [
AT e O ST 4 R R 25 AT AT A B, R il
JH TXA A8 & PR R R XS, A7
HOF LA kAR,

PE 5% DLS A o i i 14 52 ) iz 3 R — |
Zheng SFPR I AR T Aotk AR PR H i X
B 3810 3 {5 White SFUERF 58 & 81, L P AR o 2k oL
L L NN 1 AP N R 3 S e TR O ES A
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