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Predictive effect of a novel regression model calculating lumbar lordosis on the mechanical complica-
tions after corrective surgery of adult spinal deformity/ WANG Jingyu, PAN Changyu, WANG Xiaobin,
et al//Chinese Journal of Spine and Spinal Cord, 2022, 32(1): 20-27

[Abstract] Objectives: To explore the predictive effect of a novel regression model calculating lumbar lordo-
sis based on pelvic incidence(Pl) and thoracic kyphosis(TK) on the mechanical complications after corrective
surgery of adult spinal deformity(ASD). Methods: The clinical data of ASD patients undergoing posterior cor-
rective surgery from January 2011 to March 2019 with follow—up for at least 2 years were retrospectively an-
alyzed. Demographic and radiographic(preoperative, immediately postoperative and final follow—up) information
were collected. According to the regression model proposed by Pan et al, the deviations of the actual lumbar
lordosis(LL), lumbar lordosis apex(LLA) and inflection point(IP) immediately after surgery from the theoretical
values derived from postoperative PI and TK were defined as ALL, ALLA and AIP. The patients were divided
into two groups based on the presence or absence of mechanical complications. Univariate and multivariate

analysis were performed to identify independent risk factors for mechanical complications. Finally, the receiver
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operating characteristics (ROC) curves were plotted to determine the best cut—off values for the independent

risk factors. Results: A total of 92 patients were included, including 77 females and 15 males. The aver-
age follow—up time was 2.00-4.60 years(averaged 2.93+0.63 years), amd mechanical complications occurred in
41 patients. Univariate analysis showed that BMI(24.32+2.09kg/m* vs 23.34+2.26kg/m?), preoperative global tilt
(34.26°£18.24° vs 25.68°%15.61°), preoperative pelvic tilt(27.70°£12.61° vs 22.47°£11.99°), and postoperative
global tilt (23.29°+12.21° vs 18.35°£10.50°) were significantly higher in the mechanical complications group.
Besides, greater postoperative ALL(12.19°+6.39° vs 5.49°+5.49°) and ALLA(0.74+0.48 vs 0.45+0.28) were sig-
nificantly associated with mechanical complications (P<0.05).
postoperative ALL(OR=1.251, 95%CI=1.043-1.270, P=0.005) and ALLA(OR=4.357, 95%CI=1.484-19.334, P=
The combined index=ALL+ALLAX1.678/0.140 was defined according to

Logistic regression analysis showed that greater

0.01) were independent risk factors.
their partial regression coefficients to comprehensively evaluate the predictive effect of ALL and ALLA on
mechanical complications. The area under the ROC curves established using ALL, ALLA and combined index
were 0.777, 0.681 and 0.809. Moreover, the optimal cut—off values of ALL, ALLA and combined index were
9.17°, 0.71 and 12.93, respectively. Conclusions: Lumbar lordosis should be matched for both PI and TK

during ASD corrective surgery. The differences between postoperative LL,

LLA and the theoretical values

calculated by the novel regression model can be used to effectively predict the occurrence of mechanical

complications.

[Key words] Adult spinal deformity; Mechanical complication; Pelvic incidence; Thoracic kyphosis; Lumbar

lordosis; Lumbar apex
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Figure 1 A 66-year—old female a Preoperative sagittal standing full spine X-rays, pelvic incidence(PI)=48.1°, thoracic
kyphosis(TK)=50.4°, lumbar lordosis(LL)=23.7° b Immediate postoperative X-rays, P1=47.8°, TK=42.1°, LL=38.2°, lumbar
apex(LLA)=17; ideal 1.L.=49.68°, ideal LLA=16.17, ALL and ALLA were 11.48° and 0.83, combine index=21.43 ¢ PJK
occurred(PJA=16.2°) at 5-month follow—up. The patient was fixed with a brace and followed up closely d No significant
exacerbation of PJK(PJA=17.6°) at 2 years postoperatively

B2 BEHME,64% a RATFORE A H X &
R, & # A 8Ff (PD =53.3°, i #E J5 ™ # (TK) =
33.7°, MEAMERT ™ A (LL)=68.5° b AJ5 Bl %) X & K
7R P1=54.6° , TK=31.4°,LL=56.8° , I fl: 0l £ (LLA)
15.5; AT E BLAE LL 4 50.96°, HLAH LLA 4
15.74 ,ALL il ALLA 7355 5.84°H1 0.24, Bt 545
Bl 872 ¢ BV 2.5 £ TCHLAMAE IF KAE &

Figure 2 A 64 -year—old male a Preoperative
sagittal standing full spine X-rays, pelvic inci-
dence(P)=53.3°,  thoracic kyphosis (TK)=33.7°,
lumbar lordosis(LL)=68.5° b Immediate postoper-
ative X-rays, Pl= 54.6°, TK=31.4°, LL=56.8°,
lumbar apex(LLA) 15.5; ideal LL 50.96°, ideal
LLA 1574, ALL and ALLA were 5.84° and
0.24, combine index 8.72 ¢ No mechanical com-

plications occurred at 2.5—-year follow—up
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Table 2 Comparisons of general information and

spino—pelvic parameters between patients with and

without mechanical complications

®3 WML AERRE RS E X Logistic 2 T4 R

Table 3 Multivariate Logistic regression analysis for risk factors of mechanical complications
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AFEHE TS ALLA 1678 0655 6570 0010 4357 1484 19.334
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Figure 3 ROC curves of ALL,

index in predicting mechanical complications

ALLA and combine

S b WO R T L AR R A 3 e T (BN
S BT AR SR 2 EnT R E . BR LL A,
LLA 5 #ARA B AN AT -5 P I & 1 & A=
H X, Sebaaly %% 1 LLA 5 P AH ) Roussouly
P RURTCECH  PIK 9 & A F 4 B & i (OR=
4.6), 4 LLA fi 25 BLAR A & W51 Bemt | H & AR Rt
ik 75% ., (B LLA JfAE 802 PI<S5°Rf i T
L4, PI=55°m} 37 F L34,

EHAM ASD B E RS PI A TK 4 Pan
A5 1 IEAE T 3 E B 10 Ty R A B L
LLA 3@ i 73 B B 8 5 S PRI ) 22 5 R R
1) ALL Fl ALLA J& ALK P 9 & 5E 1 ik 57 A 6 1A
EQNRTEE XY NER NN GHVELS U R IN TS IR
XFEAYY P [ A I Sty A A 1 B i
B HHLENL ) o ASBIF S v JE IR A 48 B0E S
ROC [k F i fLh 0.809, 1T sl fii H ALL 1
ALLA AU I & (0 F000 280 148 B0k A~
ALY PLAN TK HES 10K , GBS [F] I 52 B SE PR LL
K/NATLLA 5 H e (8 I &5 19 A2 52, O H o im 5t
(B 7E S50 WL AR M O i T T EL A A Y R B
(0.854) Mo 524 (0.706) . ASD RJGBE A58 <
12.93 B, 2 WA 35 (0 IEME 7 51 5 1 2 S A TR 26
ST IERCRA, A B T3 WA R B A S 5
ANVC FE T 32 ) 3k BEAR R o AR 3 P AR B8 i 45 B0y
i S50 DB AR bR T T A 5 A B, TR0 BL A
PRI R K A G RS, LA Ay s 3 22 HE R 1 A AT
BT

TG TK BA AN, 75578 [ =
FAEAETR S ASD AT BEH 5 1 52 B R A, 24
2 HERT TK AR E, FILEH AR X
Tl 2 A 1 55 18], A9 I A S IR 1T 7 4 5 P
A TK VC LA J5 A B R 38 o LA 37 28 1 0
WEHbR, e 2 MR B B SR EE S LL
YIRS T 51 S TK 34 i 30 52 7T RE 2= B il e AF 1 %
1E o A3 2 4 T AR B M A 1 S B e R ULV, IF
T FE 6T 3T g ] R AT R A B ok AT B
TK® 2[R, X T PLL A i ™ 55 2 4R 1 e IR 1

x4 NHEHLERUEERE ROC H &2 HTER

Table 4 ROC curve analysis for predictors of mechanical complications

S TR I i R e 5 R RS
AUC Cutoff value Sensitivity Specificity Youden index
AMEHMERT Y ALL 0.777 9.17 0.756 0.824 0.580
AJEHETI AL ALLA 0.681 0.71 0.610 0.843 0.453
I & #5840 Combine index 0.809 12.93 0.854 0.706 0.560
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