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[(FZE] B BTGRP B MNN (adult degenerative scoliosis, ADS) JiF 1 7 Bt il & [ 2 A S5 HH1If &
iE AR DG R R o ik MU T 216 IFE TR B AT IS BRI T Be (=4 19 B ) [ 2 Rl AR 1 ADS B35 1 I R 528
MRS 6 F& Y5 B & 20y F 301 0T e e 4R GO A i 4 . B AR 4 ER A LR YT R S e k) — B Bkt
A 45 PR ) AT A R R RE R A R] B A PR R e B R A R BT B A T(E L 5 [ RR IS U 2 25 (American
Society of Anesthesiologists, ASA ) Jb B XU BS: 73 92 55 5 T AR BERHELHE T AR I ) | [ 7 @l & 1 BOEC #d - 0 R
Je ittt 5 s RS WML TR B RSS2 A WL IR R I R BARNE S RS Bl R RS 20 A T RO
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A 43 M 0 8 & A= 530 O 0 (9 Al ST fE B PR 2R, S5 R .89 1l AR AN AL I IR R AE AL, 127 1 B AN A TG I R E
A, R HT R (P=0.034) AJFHS 1 KLLANIHE(P=0.017) JHREE I 1] (P<0.001) ,F A} ] (P<0.001 ) | [ 5 it £+
B (P<0.001) AR AT 8 R (P=0.027) AR ZO0 (P=0.002) 8 15 Be (P=0.049) (A 2K il i (P=
0.048) A 1R it (P=0.022) A rh S A B (P=0.005) | 1144 1L 714 1 (P=0.022) ARG S5 (P<0.001)
2 BE AT (P<0.001) WY 41 AL A 7E L 1% 22 5 (P<0.05) o FLIRF Logistic BIH 4387 Was , [ @lvg 15 Bk TR e
[ AR R EL AP AR AR R EZ 3R EEEA AR aE L2 RFEASIREZ RFEH 1R
LLA0 T B AR R IR RRE M AR N 3R, Z IR Logistic A4 SR B Z ARG S5l 3 R &L
AR AR JE R IR L R ST fE RS N EE . SEAT 3 G R UL R R BRI ARE (KRS Sk 64T 3 LR
CH BOR AT R 4.577 £5 (P=0.041) R JE 51 A B3 I 100m1, e 98530 91 K e iy KU 36 T 12.7%
(P<0.001) . X Ae fa i X 2 i F b i 22 TAE$#1E (receiver operating characteristic, ROC ) i & 1 #h £& T i
FUHE (the area under the ROC curve, AUC)E I, F AR 0] =244min, FE /L& T B =6 B, R G B 51R
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Risk factors analysis of early complications in posterior long-level fusion and fixation for adult degen-
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[Abstract] Objectives: To investigate the risk factors of early complications during posterior long-level in-
strumentation in the treatment of adult degenerative scoliosis(ADS). Methods: The data of 216 patients with
ADS who underwent posterior long—segmental instrumentation(=4 levels) were reviewed retrospectively. Accord-
ing to whether complications occurred within 6 weeks or not after operation, the patients were divided into
the early complications group and non-early complications group. The perioperative data of the two groups
were compared. General data included gender, age, duration of lumbar and leg symptoms, past medical histo

ry, smoking history, T—value of osteoporosis, and preoperative classification by American Society of Anesthesi-
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ologists (ASA).
grade,

The operative data included operation time, number of fixation and fused levels, osteotomy

and intraoperative blood loss. Postoperative data included whether there were postoperative complica-
tions, the situation of complications, volume of drainage, postoperative red blood cell count, and hemoglobin
level. Potential risk factors were identified by univariate logistic regression analysis after comparing the differ-
ence of clinical data in the two groups. Multivariate logistic regression analysis was performed to verify the
independent risk factors of early complications. Results: There were 89(41.2%) patients enrolled in the early

and 127 (58.8%)
between the two groups(P<0.05) in terms of the duration of low back pain(P=0.034), count of red blood cell

complications group, in the control group. There were statistically significant differences
on the first day after surgery(P=0.017), anesthesia time(P<0.001), operation time(P<0.001), fixation and fusion
levels (P<0.001), the osteotomy grade (P=0.002) and level (P=0.049),

intraoperative blood loss(P=0.048), intraoperative urinary volume(P=0.022), total intraoperative input liquid(P=

intraoperative osteotomy (P=0.027),

0.005), volume of autologous blood transfusion(P=0.022), postoperative drainage volume(P=0.002), and hospital
stay (P<0.001). which showed that the

increase of fixation and fusion levels,

These parameters were analyzed by univariate logistic regression,

longer duration of surgery, more intraoperative blood loss, more total
intraoperative liquid input, grade 3 and above Osteotomy, more volume of autologous blood transfusion, more
postoperative drainage volume, and fewer count of red blood cell on the first day after surgery were the
potential risk factors of early complications. Analysis of the multivariate logistic regression showed that more
total postoperative drainage volume and grade 3 or above osteotomy were independent risk factors for early
postoperative complications. ~ When patients underwent grade 3 or above osteotomy, the risk of early
complications was 4.577 times that of those who underwent grade 2 or below or even no osteotomy (P=0.041).
The risk of early complications increased 12.7% with every 100ml increase of postoperative drainage volume
(P<0.001). The predictive accuracy of the potential risk factors was analyzed using the area under the receiver
operating characteristic(ROC) curve (AUC). The result was that the duration of surgery =244 minutes, the
fixation and fusion levels =6 levels, and the total postoperative drainage volume =1745ml had certain
accuracy in predicting the occurrence of early postoperative complications. Conclusions: High drainage volume
and grade 3 or above osteotomy are closely related to early postoperative complications, it is beneficial to
reduce the early postoperative complications by reducing the operative time and choosing the appropriate
fixation and fusion level.
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BN GBS M A Y (adult degenerative
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FBe [ 2010 4F 10 A ~2019 4 10 A $LiiiA
276 ] ADS B35, FF4 98 A HEBR b o 3k 216
i, Forb B 34 6, Lot 182 i, F- 4RI 63.1+
6.4 % (45~80 %), WFEFARM(RPERE 6
R TC R I K RE 0 KR ol R AE AL
MICIE KA, MG A QR E I TR YT
SR A I AT AR BT ], I R — 2 R
FEIFRAE R BT KRR, BT A TR AR
U AT SRR AR AT A T A AN AR A RE IR |
PRAE BRI FEARFBORE 7 58 BT 3 HE A B 78 U
JE Al e B AT EEEIE . #8E g0y UK
i Schwab S50 H (185 GO AT 702
1.3 W55
131 ARETEAEO  ALFEEG A R E R
B ] A% B o ) B A PR BRI v S R 5 IRA B o
AN TAE BEER S S5 00 (DR B, JLHE) B
1A 5% i 48 20 (body mass index, BMI) & | il % JF
AT 4335 (VAS W43 ) Oswestry 5% 545 54
(ODI) , H A5 BE2= 5043 (JOA) MK 5 52 )RR e
[ i %% 25 (American Society of Anesthesiologists,
ASA) 3 AT BRI RS 532
1.3.2  FARMCH R A BRERET ) F A
[P 2 5 1 B R Y B R A AT R B o
P BB B R TR HE AR AR
i 9 v B R WA 0 AR R R i o T A
i [ 2 SR, AR A R DL A AR T
Wl Y 3 A5 R IR E R SR (R
R IR RV I ) AR I A A S R
I i AR R JE ESE
133 fkgndats A6 ARETLL40 M40 (RBC) |
AR A ML £ 2K U E (Hb) | I 20 B2 e %5 {86 (HCT) 36
A 3 B ML 35 P S (R] (APTT) | 5 i i J5E i fia)
(PT) AR FEFH (ALB) ARJEH 1 KRilL4 & A
B, RJGEE 3 KIMLLE FHE ML F AR R EE i 22
(W NEIEEASYSEN IvE (N
14 Guitefab s

G B E ARG IO RAE 19 191 50 S PR
GERE L AT 1 P A B TR FH R JE X BA S AT 5 1
J5k i SPSS(5f 24.0 fi, S [H IBM 2> 7)) i
SYBTEE PSR i R N T B H bR 2
AR IR M IIUECRT () 4 L, AR P AL A S 5L
b b 3 e P AR R R AT IE A A A AR B, X A A IE
A0 A BT ERHIEA T A ST BEA ¢ R, AN A

B 1R 2 2 A6 A T R BT OREUE AT Al 2 AR AR Mann—
Whitney U K55 . % 3 E05RE R B J7 16 9 50
Fisher B VIR 1%, il HI AR 0 A8 58 S 2R
HOR R LA TE S I 32, R B R A i o A
WIEfE R 2 5] A Z % 25T Logistics 111144341
TR FEOR G RWIERAE L fa R K R, X
PR 28 70 BT B A B 98 A FE I PR 3% 5 9 R e A A i
bR 52 i H TAEFRFE (receiver operating charac-
teristic, ROC) #1 £k , FI| FH fi £& T 10 #X (the area un-
der the ROC curve, AUC) {H T HA %0, P<
0.05 RAFIH#R L,

2 #R
21 RS

R JF A 4 89 Bl (41.2% ), %5 17 #l
(7.9%), % 72 $1(33.3%) ; F-HI 41y 63.846.6 %
JCH KAELH 127 B (58.8% ), 17 1 (7.9%) , L&
110 11 (50.9% ) ; -1 4F 1 62.8+6.0 %, W&
JiE 732 SR 1
2.2 HIH R

P2 ) — R B DL L 2% 2, RO K
iF: 2H IR s R ) 8] 5 O L 9 B E 4 2 R AFAE 42
P22 22 5 (P=0.034) ; B 4147 % M5  BMI R
R 0N TN = 05 A W =N B S - R e sl N
KRS ASA 9%, HERRJE VAS 43 .ODI JOA %5
R it2E2 57 (P>0.05),

P 2H HR R T B AR Il Ak 5 FE BR (RBC
HB PT APTT) WL3& 3, FRLIAZR 73 A4 2R 1 7 40
I RAEAAR G E H L0403 405 JE R0 9 Kk hE 41
fETE£ 5 (P<0.05); & R RBC Hb HCT,
APTT .PT ALB W4 R LG 12% 22 % (P>0.05) s R
JEH 1 K 553 K Hb K H 5 ARRT Hb 25 (8 M 41 7]
Tgiit 2257 (P>0.05) P& ARG % I 3R
TR B, AU 151 B F AR S A A &
SORET AT T HRE R0, AR TL i
25 (P>0.05),

PIALE] FARAE S EOR B IR 4, RS
BT gl SR s BRI A (] TR B[] | T 5 45 7 Bt
EETA T HE Bl B R R
R RE R R R B R IR R
Ji BB I R AR B KA ALAF e e 2F 22 57 (P<
0.05) 5 9 19 B Al TXA AR A il F 5 85
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HIG 225 (P>0.05) .

2.3 FERK R B B R K 2 R B EH S B
Vg T 2 A7 A A R 22 S AR RH DG AR AR AT AR 3R

Logistics —Jt[IH T, 25 5 W3 5, 45 5L R B [

SE A B TR ] AR P R R R P SR A

x1 BREHHFEAFEANERGIEH
Table 1 Classification and number of the early

complications group

I Kot 1% (1) HIr (%)
Complications Cases Percentage
B 27 125

Major complications

IS s Al
Wound infection 6 28
M s FUML Pleural effusion 4 1.9
Jifi%¢ Pneumonia 3 1.4
% Heart failure 3 1.4
i AL A il ot A AT ) 2 0.9
Cerebrovascular accident )
L ILEESE Myocardial infarction 2 0.9
R AN R 2 AR R
Bad screw position with root 2 0.9
symptoms
L BEEEEE Cardiac arrest 2 0.9
EIRIREY RS
Drainage tube fracture 1 05
I W, % i
Respiratory failure 1 05
PRI I 1 0.5
Deep vein thrombosis ’
e >
Rj[\g#’iﬁl. o 83 38.4
inor complications
2K Bl 2 2 AR PR R
T 26 12
Nerve edema, traction
Cerebrospinal fluid leakage 26 12
Urinary tract infection 12 5.6
WA BH Intestinal obstruction 5 2.3
&% Delirium 3 14
15 1 B 0 T 5 »
Wound hematoma/fat liquefaction :
TR IR TS
Infectious diarrhea 2 0.9
BB Atrial fibrillation 2 0.9
i LA G B B SR SRS
Allergic urticaria caused by 1 0.5
blood transfusion
ST K i B IR R 58 1 05
Acute edematous pancreatitis ’
S A ' 03
Exposure keratitis ’
T B UL A ot A
Intermuscular vein thrombosis 1 0.5
of lower limbs
A
it 110

Total

x2 WMHEE-—MREH

Table 2 Subject baseline characteristics of

two groups

R R
2 (n=89)
Early
complica-
tions group

TeI A4
(n=127)
No early

complica-
tions Group

IR () Age 63.8+6.6
PERI () %5 Male 17(7.9%)
Gender % Female 72(33.3%)
AR 5 X (kg/nf ) BMI 25.67+4.21
JEFE 5 B2 Duration of low back pain  12.87+9.05
Ji 95 5 7% Duration of leg pain 2.94+3.64
%% (T ) Bone mineral density  —0.54x1.54
WA (1) A1 (Yes) 3(1.4%)
Smoker J& (No) 86(39.8%)
{1 JEHR 52 Hypertension

A (Yes) 38(17.6%)
T (No) 51(23.7%)
PRI S Diabetes

A (Yes) 14(6.5%)
T (No) 75(34.7%)
DA S Cardiovascular diseases

A (Yes) 5(2.3%)
J&(No) 84(38.9%)
Jii 1L 55 52 Cerebrovascular disease

H (Yes) 5(2.3%)
7 (No) 84(38.9%)
4 Knee jerk reflex

WiiE Reduced 33(15.3%)
IE% Normal 39(18.1%)
FoiE Hyper function 17(7.9%)
B4 Ankle jerk reflex

WiiE Reduced 49(22.7%)
iE% Normal 34(15.7%)
JCilE Hyper function 6(2.8%)
AR AT ASA 439% ASA of pre—operation ({4l )

I 7(3.2%)
I 77(35.6%)
I 5(2.3%)
JE9R VAS ¥4 (43) VAS of low back pain

0-3 11(5.1%)
4-6 36(16.7%)
7-10 42(19.4%)
Ji# i VAS W43 (53) VAS of leg pain

0-3 33(15.3%)
4-6 28(13.0%)
7-10 28(13.0%)
Oswestry 5% < 45 %1 (43 ) ODI 24.89+8.04

A A4 B2 229753 (43 ) JOA score 14.38+5.43

62.8+6.0

17(7.9%)
110(50.9% )

25.49+3.34

10.56+8.547
3.57+4.97

-0.82+1.28

3(1.4%)
91(42.1%)

54(25.0%)
73(33.8%)

17(7.9%)
110(50.9%)

7(3.2%)
120(55.6% )

4(1.9%)
123(56.9%)

56(25.9%)
58(26.9%)
13(6.0%)

77(35.6%)
49(22.7%)
1(0.5%)

20(9.3%)
105(48.6% )
2(0.9%)

20(9.3%)
54(25%)
53(24.5%)

50(23.1%)
56(25.9%)
41(19.0%)
26.02+8.77
15.14+5.17
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i HEAT 3 UL A R A R I e R
JaRglaE . RJES 1 R AR G B8
FLH I RAE W T AE SR R

XF E RS TE GRS KR EE 7 2 & Logisties 7]
H I3 AL S5 WK 6, ARJ5 ST RN 2t
17 3 P LA R AR S AW I K RE 8 0 ST A B
PE o AR B BRI 100ml , A A4 R 019 4
SE A KB IE I 12.7% 3 #E4T 3 e VL EARE B
P 0T O R O XU Ry 64T 3 R LA R EOR
PEATHECE Y 4.600 175
24 ROC ik

PLF AR ] A5 8515 | [ fl A 08 T
B A F A B9 K 22 00 3238 TAE RRAE
(receiver operating characteristic, ROC) Hi 4k, /7
Brég R WoR , FARN A FAE N 244min, #h 26T T
T (area under curve,AUC)0.659, &% 0.80,1-
RSP 0.52, 298 5840 0.28 5 [ & il A1 B A E
6 B, MR By 0.622, BURE 0.70,1-4F
St 046, B 0.24; RJ5 AT AE RN

x3 MAREFMRULEIER
Table 3 Baseline of laboratory parameters of the two

groups
R REA IR RS
(n=89) (n=127)
Early No early
complications  complications
group group
NETRAR/
ﬁ:ﬂfg 'faﬂfﬂfgc“og/m 4.35+0.45 4.40+0.39
Iﬁffﬂ(fg%%ﬁ(g/” 132.79£1424  133.91£11.05
R
X s AL (%) 0.410.04 0.400.04
e
T Py ) 31995507 32254321
o ;fﬂ};r%"'ﬂ“‘“ﬂ ) 10.600.73 10.570.71
X R 4385:317  43.58+327
g ,
R j%p 11933,%80%) 2.98:0.49 3.15+0.51
o gf; lfiﬂgﬁl{‘f (gL 100.8315.66  103.85:14.96
RIEH 3 KL E 1 (gL)
i e 97.15¢11.60  98.9411.23
RIFH 3 REEH (¢L)
N lal 25961439 25.163.81
R if"; lﬁf;””di%ﬁ}% @L) 3196:1663  30.06:16.86
M . 3 j”iyﬁ AEEY 356451700 3497214.50
A 3 REAEAE (/L) 1736£570  18.30+4.48

Post—op third days AALB

1745ml, it 26 F 1 2l 0.668, U 0.36,1-4F
SEME 0.09, 2954850 0.27 , 0T A0 kA Kok A 4y b 5 )
iR (B 1),

-

3 it
B S P A A o Y B I i R PR AR
RS, PR EC, AR 2 HOR IR R
x4 FMABREFAREXSHAH
Table 4 Surgical traits of the two patient groups

BPOERIEH TR RIEA
(n=89) (n=127)
Early No early
complications complications
group Group
SRBEHT 8] (min) 3771849620  329.68+82.09

Duration of Anesthesia

F AR B E] (min)

Durati ! 306.47£84.54  263.10+69.10
uration of surgery

I 7 il 4519 BE ()
Fixation and fused levels 6.56:2.82 5.80x1.76
LTS B (n) 2.90+1.15 2.68+1.22
Decompression levels

AR AT ()
Osteotomy

& Yes 59 65

i No 30 62
S ()

Osteotomy grade

JCHH No 29 62

1.2 % Grade 1,2 47 62

3 WU 13 3

Grade 3 and above

BABE () 1.55+1.55 1211.52
Osteotomy levels

e P 2 TR IR R (151

Receiving TXA

7= Yes 32 39

& No 57 88

A P ok R T (1)

Receiving vancomycin

JE Yes 4 7

7 No 85 120
AR 1L (ml) 1303.03£920.475 1020.08+543.37
Intraoperative blood loss

KRB (ml) 930.33:572.00 797.87+470.24
ntraoperative urinary volume

REBARD L 4819.0842047.36 4058262150637
Total intraoperative input liquid

7N

AL P (D) 54020372.07  403.09+235.72
Autologous blood transfusion

StPRK I (ml)

588.76+538.820 478.74+414.93

Blood transfusion

B (ml)

Total frozen plasma
AR BT (ml)
Postoperative drainage

AEBERS ) (K
Hospital stay

195.84+356.55 127.56+211.82
1642.75+719.00 1199.72+451.83

14.89+8.58 10.35+£9.90
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x5 BRHFLEAEE

TEMNBEEREEDASN

Table 5 Univariate logistic regression of significant different variable analysis for the factors

associated with early complication

[CDYEE: PR fE 1% Wald4t i i Pl et 95% ] {55 X [
B S.E. e P OR 95% C.1.
oS-
fi 5 il 3 15 B (n) 0.233 0.820 8.141 0.004 1262 1.076~1.482
Fixation and fused levels
TR R (min) 0.007 0.002 14.454 <0.001 1.008 1.004~1.011
uration of surgery
AR L (ml) 0.001 0.000 6.979 0.008 1.001 1.000~1.001
Intraoperative blood loss
b
ATEAL (ml) L 0.000 0.000 8.938 0.003 1.000 1.000~1.000
Total intraoperative input liquid
9 T 1 |- A A
SHMLL L A 1.956 0.657 8.866 0.003 7.07 1.951~25.619
Grade 3 and above osteotomy
1 1l [l 4 (ml) . 0.002 0.000 9.556 0.002 1.002 1.001~1.003
Autologous blood transfusion
> Sl =N
Q‘E 51k (ml) 0.001 0.000 22.641 <0.001 1.001 1.001~1.002
ostoperative drainage
. 5 47 Y] 9
A 1 R H(107L) ~0.677 0.290 5.471 0.019 0.508 0.288-~0.896

Post—op first day RBC

F6 RHMFLERFAPTESERNEBERRSHEE

Table 6 Logistic regression of perioperative variables analysis model for the independent risk factors

associated with early complication

[DVEEY: PR fE 1% Wald4t it Pl st 95% 1] {55 X [
B S.E. e P OR 95% C.LI.
;’tﬁm'?ﬁ%“m‘)m” 0.119 0.031 14.580 <0.001 1.127 1.060~1.198
ostoperative drainage
SHMLL L A 1521 0.743 4188 0.041 4.577 1.166~19.643

Grade 3 and above Osteotomy

e ; =

1-FhA

B 1 ST W B TR S 5 R 1
ROC £

Figure 1 Receiver operating characteristics (ROC) curves
for prediction of early complications by the operation
time, the fixation and fused levels and the postoperative

drainage

JEAE e AR AR F AR 5, Schwab 559 % B,
SN IR SR R T R AR 22 AR K, AR AR Y

BAE N A AT S A 68% , L A T AR R O K E
R H AN E B R WIGRE L, EIMR
I KAE R RN 25%~57.19%°10 A BF5E 4
I RAE R AT N 41.2%, 5 BE A FT 45 B HEAR —
o ARJGEE I IF K AE R AR S5 H B b 22 AR
WRER o Sciubba SFMAFSY & B, AR b SEAT = A
HARG AR EERT S, SAMR LM =K
T VL b B AR R R 9T R E K AR R g R
oL, AR5 b b 22 IR 4 K 22 %00 (26/28,92.9%) h
BT JRORR A 8 S R A K PR
WA B IR Y E AT AT S . I RE S5 0E
AR 3 A b A 28 BT o 2 MR AR 3 2ok
i 57 I I i 20 2 LR B AR AR OG 2 B R
ZHRER RIBETMEAR SR, BEARR BT
PEINE M s DiRe it , @RS CT #2253
TR FARVEETIE . IE e B AR5 8 L
[ 53— KA Tk B R ARG 1425 191 A ) 1
U TR A P I VRO & A 4.0% , L T
B =4 71 B oA I s ) A I R 202 HL R P AT
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AEN ADS B35 PIr SO HEE ™ S s | W i Sopp
20 B HGE TR A AL R A2 RS RS E B T
R R A XU AR S R I 2 A DL
(R 3 A, e rp R R e R e 1 IR T 22 Wl
TRFIBIT I B G, BT AREBOIR Y 2 H
ZIRFARFATHRIAE I, AP 6 FIE
P AR RO YL AT B s R, Hod 5 filan
BB, A3 m kAT 2 B, mEK T 1
. R ERE DR 1B, BB E 1
Christiansen 28 F 5% 26 B | A I 2 T R Jsk e
It RIE R AR S N R G R EA 2 T
A () 2E B 23 1 A RN i, ASF SR AT 58t ARy
TR 18] 1 i 25 32 5 OF ORE & A= T RE . Pull
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