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Risk factors for complications after fusion in the treatment of adult degenerative scoliosissZHANG Xi’
nuo, HAI Yong, SUN Xiangyao, et al/Chinese Journal of Spine and Spinal Cord, 2018, 28(7): 593-599
[Abstract] Objectives: To analyze the risk factors for medical complications in adult patients with adult de-
generative scoliosis(ADS) who underwent long fusion. Methods: This was a retrospective study that analyzed
adult degeneration scoliosis patients who underwent long fusion with posterior pedicle screw fixation in our
hospital between January 2012 and January 2016. All patients were divided into no medical complications
group(n=58) and medical complications group(n=24). The radiographic parameters including Cobb’s angle, PI-
LL and SVA were compared between the two groups at preoperation and the final follow—up. Internal medical
complications in this study included intra— and perioperative complications such as deep and superficial

wound infection, pneumonia, sepsis, nerve root injury with weakness, neuropathy or sensory deficit, pain

E£TH F%K A AR 4 (81372008) ; [ % 8 5 54 (201608110199 ; It 5t 1l | S8R Kk 4 (7162070)
F—EFEE I (1986-) , B2 1 BFFETr i) A FERHE

35 :(010)85231471  E—mail : coolmanchina@163.com

JWIRAER I E-mail :spinesurgeon@163.com



594

o E B AR A B G 2018 4RSS 28 4B T Chinese Journal of Spine and Spinal Cord ,2018,Vol.28 ,No.7

(radiculopathy), peripheral nerve palsy, congestive heart failure, deep vein thrombosis, myocardial infarction,
pleural effusion, arrhythmia, coagulopathy, pneumothorax, gastrointestinal complications and renal dysfunction.
Potential risk factors were identified by using univariate analysis. Multivariate Logistics regression was used to
analyze the independent risk factors for medical complications. The clinical functional scores were assessed by
using the Oswestry disability index(ODI), Japanese Orthopaedic Association(JOA) scores and visual analogue
scale(VAS) at preoperation, 4 weeks, 52 weeks and 104 weeks of postoperation. Functional scores were tested
by using multivariate repeated measured mixed models. Results: Eighty—two ADS patients who underwent long
fusion were included. The incidence of patients with medical complications was 29.3%. The incidence of hy-
pertension, diabetes and anemia were 30.5%, 20.7% and 9.8%, respectively. Among the postoperative compli-
cations, 14(17.1%) cases were infected, 9(11.0%) cases were complicated with cardiopulmonary dysfunction, 11
(13.4%) cases were complicated with gastrointestinal disease, and 1 patient was with abnormal renal function
(1.2%).
lower than that in the medical complications group(19.0% vs. 54.2%, P=0.001). There were no significant dif-

The incidence of cerebrospinal fluid leakage in the no medical complications group was significantly

ferences in Cobb angle, PI-LL and SVA between the two groups at preoperation(P>0.05). Cobb angle, PI-LL
and SVA used in the radiographic parameters of the two groups were not significantly different at postopera-
tion(P>0.05).
1.127, P=0.011), smoking(OR 3.15, P=0.032), length of hospital stay(OR 1.16, P=0.047), and duration of
symptoms(OR 1.33, P=0.025). Despite experiencing medical complications, patients presented significant im-
provements at the final follow—up clinical functional scores ODI(P=0.0001), JOA(P=0.0001) and VAS(P=0.0001)

there was no statistically significant difference in clinical scores between the two

Independent predictors identified on multivariate Logistics regression modeling included BMI(OR

after operation. However,

groups. Conclusions: Risk factors of postoperative medical complications after surgery of ADS include dia-
betes, smoking and hospital stay.

[Key words] Adult spinal deformity; Degenerative scoliosis; Medical complications; Risk factors
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222 5 (P>0.05) s RE B =S BN EE b A
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x1 BE—MEBER
Table 1 Patient demographics

TENFLIF R IELL (n=58) HNBH A E
No medical (n=24)
complications Medical complications
(%)
Male 20(34.5%) 4(16.7%)
4
SRERE) 63.4+5.4 64.154.9
ge at surgery
R T E %L
(kg/m?) 25.7+£4.9 30.7+7.27
BMI
B B (n) “
Levels of 6.9+1.9 7.7+1.4Y
fusion
JE T B (n) .
Levels of 2.1+0.7 2.4+1.1v
decompression
AT (min) 231.5+36.0 260.0£44.3
Operation time
A H L (ml) ﬁ
Intraoperative 831.0+451.4 1436.3+1172.3"
blood loss
AR () ™
Osteotomy 11(19.0%) 11(45.8% )"
Eflg)'il’x%((d) 14.1+1.2 15.3+2.30
Hospital stay B T
FORFFLE (y) .
Symptoms 4.1x1.5 6.6+2.3V
duration
Diabetes 7(12.1%) 10(41.7%)®
incidence
M (%) ,\
Anemia 2(3.4%) 6(25.0%)"
incidence
5 1ML (%) -
Hypertension 12(20.7%) 13(54.2%)"
incedence
WA (%) o)
Smoking 12(20.7%) 14(58.3%)"
MR 4 I .
(%) 6(10.3%) 11(45.8%)"

Heart disease

T D5 AR IR L E 4 8 P<0.05

Note: ®C(1mpared with no medical complications group, P<0.05

RIEZ G FR (K 3), WHRHIT L IE Y fa i K 1
A 45 BMI A B B[] AR A 220 ] B A OB IR
o AR L TR v N BE I ACE K A R
fi b5 D3R AL 4 TR P [ 5 B (P=0.052) il
AR k1 £ (P=0.136) .

Z N F Logistics BIAALRI A5 L L3R 4. %
NEHEETTE T AR A G 1 BT AR I A 1 3 57 5

W PR 3R B4 BMIL WA | A8 255 A B e i) R R A 282
B ALK A HR A

BEARR, R 4 F4 .52 A 104 J& 1) Zh6E
WS IR 5, &2 W J7 2 43 A B R 43 #r iy
BT R AER ARG DI REVE S50, FERERY A1 %5

J& TR A i TR Y BERTHAL I & E
LINER, LA T E s B s TR
I K RE W6 4L PR DI BEPE 4> ODI . JOA Hil VAS Bl &

x2 PMABREVRBESHNANEEEXFRELR
Table 2 Radiographic and internal fixation of two

groups
TN EIT: HNFHIE
R AEA (n=58) KAEA (n=24)
No medical Medical
complications complications
ARHT Cobb 1 (°)
Preoperative Cobb 20.38+2.60 21.50+£2.90
A JG Cobb 1 (°)
Postoperative Cobb 3.86+1.59 5.00+1.89
AT PI-LL(°)
Proopersti BLLL 35.7124.17 36.834.92
RJG PI-LL(°)
Postoperative PI-LL, 16.76+8.94 15.13+£8.01
AT SVA
Preoperative SVA 64.30+26.17 54.63+7.58
AKJF SVA
Last follow—up SVA 42.93+20.95 42.93+20.95
e T s n) 15(25.9%) 5(20.8%)
PN T 52 SR ET A Bl ()
Internal fixation 7(12.1%) 1(4.2%)
loosening
i s () o)
Cerebrospinal fluid leak 11(19.0%) 13(54.2%)
BOETIE R (n)
Pseudarthrosis 11(19.0%) 3(12.5%)

T PI-LL, B A5 A MR B0 A s SVA, SRR 1 26 B4l
ODI, Oswestry HJ g 546 4, JOA , HAH BHIp £ 37 53 5 VAS,
IR LS ARADL DR 4 5 PIK, 30 9 58 S0 0 ™ s D55 R O o 4
Hh i P<0.05

Note: PI-LL, pelvic incidence minus lumbar lordosis; SVA,
sagittal vertical axis; ODI, Oswestry disability index; JOA,
Japanese Orthopaedic Association; VAS, visual analog scale;
PJK, proximal junctional kyphosis; (DCompared with medical
complication group, P<0.05
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Wi 77 i 7] ZEE 4 T 24 3 (P<0.05) , R 1 A5 6 18 B AR
K I 2 A P A 22 10 45 6 T R D B8 DF 2 TCSe 2%
25, R4 BT NETE R IEALAR TS 52 M
1045 ODI ¥4 Bl & & F RN B IF K AE4 (P<

®3 BRZBREZRSN

Table 3 Univariate analysis of risk factors

95% CI  95% C1
for EXP  for EXP
(B)Lower (B)Upper

B SE  Sig OR

R A A
BMI
A B
Fixed level
U T B
Decom-
pressed level

A e 15 1]
L0S 02

0.134 0.046 0.004 1.143 1.045 1.251

-0.262 0.135 0.052 0.77  0.591 1.002

-0.459 0.308 0.136 0.632  0.346 1.155

0.072 0.005 1.221 1.061 1.406

AR 3
[i2]
Symptoms
duration
A
Osteotomy

Wl DR
Diabetes

TGRS
Smoking
IR A&
I
Cardiac
comorbidity

0.359 0.124 0.004 1.432 1.124 1.826

1.422 0.429 0.001 4.144 1.787 9.609

1.395 0.568 0.014 4.034 1.325 12.277

1.35 0505 0.007 3.859 1434  10.381

1.744  0.488 0 572 2197 14.89

0.05).

3 itig

BEH AATXE ADS AR J5 PRI & E 1A Rk
— IR ORI 22 (124 T IR G TTE ADS RIS N
BRI BAE A fE B & . Soroceanu 251 IE T W
KA | e 10 FRE IR 5 22 ) (A B4 J2 ADS B IEAR J5
WAL K W fa I R 3R, 78 53— U5 vh 9t 58 &
BT REJHEARL 2 ADS AR 5 i 5 g B A OC A 1 B i
kA R fa R R . BN H Tz xR
ARG T AIE

ADS RIHER DR SFIRYT, A 0 B IE i R |
I H 3 SRR T SR R T 2R P A L S AR S IR T TR AR

x4 FBREKEZEKZ T Logistic BE5 4

Table 4 Multivariate Logistic regression model

95% C1I ~ 95% CI
for EXP  for EXP
(B)Lower (B)Upper

B SE Sz OR

RE bR

o 0.12 0047 0011 1.127 1028 1237
gﬁ*l’i‘fg 1148 0536 0.032 3.153 1.104  9.007
moking
EBER 015 0075 0047 1162 1002 1347
i R R £ st
A Symptoms 0.286 0.128 0.025 1332 1.036 1711
duration

TE B, AR BN ;SE, bRl 22 s OR, OB He 5 CT, B A5 X 1]
Note: B, regression coefficient estimate; SE, standard deviation;
Wald, Wald test statistic; DF, degree of freedom; OR, ratio ratio;

CI, confidence interval

VB N REANTHE  SE bRl 22 OR , LB IL; CT, EAF X [H]
Note: B, regression coefficient estimate; SE, standard deviation;
Wald, Wald test statistic; DF, degree of freedom; OR, ratio ratio;

CI, confidence interval

x5 WHBIGRTRITS LR
Figure 5 Comparison of clinical functional scores
ODI JOA VAS
TANERIEIE A AR RIE TR EIE A NEIEEE TANEIEIE A AR EE
2 (n=58) 2 (n=24) 2 (n=58) 4 (n=24) 2 (n=58) 2 (n=24)
No medical Medical No medical Medical No medical Medical

complications complications

complications complications

complications complications

4 Weeﬂi%ojt({?eration 672433 679+3.2
52 Wejiiﬁpts)in}?eration 24.5+64 2847
AR5 104 JA 25.7+8.5 27.0+7.5

104 Weeks Postoperation

5.6x1.3 5.4+1.1
6.3x1.3 6.3+1.2
3.0£1.3 3.2x1.1
2.9+1.5 2.9+1.4

6.9+1.3 6.9+1.5
7.5+1.1 7.6x1.5
3.2+0.9 3.25+0.8
3.0+1.0 2.8+1.0

11 : ODI, Oswestry SR SR EJOA,, H A E BHHR 22 s VAS U SEBAUIE S0 N BL I RAE 415 0 A BT A2 i LA 9] B 15 10 1] 79 ODI JOA |

VAS % P<0.0001

Note: ODI, Oswestry disability index; JOA, Japanese Orthopaedic Association; VAS, visual simulation scale; The ODI, JOA, VAS

scores of the two groups, P<0.0001
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e AR FELE IS A] 3 i 248 i Logistic 115 43
Br, FATREAL B 2 ADS TR J5 W AW BMI 4 B Hif
(i) R i R A 22 1) T 9 P9 R O K & T 1 2 ST [

Soroceanu ZEARFSY K B, W AH (RR 2.39,P<
0.001) . & I/ (RR 2.43,P<0.001 ) FlAE IR 35 22 15
8 (RR 1.24,P=0.030)k ADS AR J5 &4 WNFEHTF &
JE P ST fE B R A9 e B 5 i AR R
i [) 2 1 N B I e K A R 0 il ST fE e R
45 B Y Soroceanu 5 AT 45 R —3, Rtz
Ah, FRATIE S B BMI A2 36 i oy B & E & A %
Bl 7 fE B R 2R, 45 R 5 Soroceanu 28 A 75
— ISR AT, IE JE AR A (BMI>30kg/m?) 15 i1 3=
B LHE (IRR 1.54,P=0.020) F145 8% (OR
4.88,P=0.020) [ Bk & A= %

HUAEM SRR, A58 & BUATE Bt i 1]
SEXE M N BRI & E KRB 5 — > hoar fa R A
Fo X BE 7 I ) AR I & A S B )
B B )35 06t Jr LAAR n] RE A kS b IR 3858 R i
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PR R [R] 184 TS 50 5 B il 2 R DR B e 1 K A
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R Y &AL B R IR IR T BT ) .

Ploumis %575 #3845 88 b ADS AR J5 I & iE
8 f 6y PR 2% 8 28 2 Ny A TR X R R ADS
RIS, Bl A % o AR A

OB A AR s H AR A 22 e 1 L P T RS 1Y)
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BHERAE DO 0, (AR5 EZ 0B R
RIER G R 2 IF R KA N E S ADS K5
WERFRIEA B LR,

Soroceanu™ 1 Cho!" 45 2% F W} 5% I & AE X
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