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Effect of intervertebral height index recovery on radiographic degeneration of adjacent segments after
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[Abstract] Objectives: To investigate the effect of recovered intervertebral height index on radiographic adja-
cent segment degeneration(rASD) during posterior 14/5 single—level fusion. Methods: A total of 354 patients
who underwent [4/5 transforaminal lumbar interbody fusion(TLIF) surgery in our hospital from March 2008 to
March 2014 were collected. According to the inclusion and exclusion criteria, a total of 58 patients were en-
rolled, and they were divided into youth group(20-40 years old, 16 cases, group A) and middle—aged group
(41-60 years old, 42 cases, group B) according to age. Visual analogue scale(VAS) score, Oswestry disability
index(ODI), and lumbar Japanese Orthopaedic Association(JOA) score were recorded before surgery and at fi-
nal follow—up. 14/5 intervertebral height index(IHI) and spine—pelvis parameters[lumbar lordosis(LL), pelvic in-

cidence(Pl), sacral slope(SS), pelvic tilt(PT)] were measured before and after surgery and at final follow—up,
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and the incidence and risk factors of rASD were analyzed, Logistic regression analysis was performed. Accord-
ing to whether the intervertebral height index was restored to the normal range during operation, patients were
further divided into the intervertebral height index recovery group (youth group and middle—aged group were
Al and BI, respectively) and the non-recovery group(youth group and middle—aged group were A2 and B2,
respectively), the incidence of rASD in each group was compared. Results: The mean postoperative follow—up
was 59.36 months, and the postoperative clinical efficacy(VAS, ODI and JOA) was significantly improved in
both groups(P<0.01). rASD occurred in 23 patients(39.7%) at final follow—up. No rASD occurred in Al group
(0/6), and 1 case(1/10, 10%) occurred in A2 group. There were 5 cases(5/16, 31.25%) in Bl group and 17
cases (17/26, 65.4%)
groups(P=0.031). The risk factors for rASD were age, follow—up time, postoperative 14/5 IHI and postoperative

in B2 group, with a statistically significant difference in incidence between the two
LL, Logistic regression analysis showed that postoperative 14/5 IHI was a significant risk factor(OR=17.1, P<
0.001). Conclusions: In patients aged 40-60 years, intraoperative restoration of the IHI to the normal refer-
ence range after posterior [4/5 single-level fusion may reduce the incidence of rASD.

[Key words] Intervertebral height index; Radiographic adjacent segment degeneration; Single segment; Trans-
foraminal lumbar interbody fusion
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Figure 1 Measurement of intervertebral height index: Intervertebral space height in-
dex (IHD)=(a+b)/(c+d), a is the height between the connections of the anterior edge
points of the upper and lower vertebral bodies, b is the height between the connec-
tions of the posterior edge points of the upper and lower vertebral bodies, ¢ is the
anterior to posterior width of the inferior endplate of the upper vertebral bodies, and

d is anterior to posterior width of the superior endplate of the lower vertebral bodies
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Table 1 General information

FARLAL(16 fil)  hAFLL (42 fl) Pl
Youth Group Middle—aged )

(n=16) group(n=42) P value
() 30.9:8.6 453263 <0.001
Age(y)
PR (340 , .
Gender (M:F) 79 23:19 0.453
AR Guin) 13735478 130.0857.9 0.655
peration time
LA ml) g4 1636 25475771 0.360
Blood loss
B 71 (A ) 58.7+8.8 597572 0373

Follow—up time(m)

F2 FARBIRRKE B E G RIEHR LB
Table 2 Comparison of clinical indicators at preopera-

tive and final follow—up of two groups

w16 Bl) b FALE2 6D
” Middle-aged group
Youth group(n=16) (n=42)
VASIEE (43)
VAS back pain
}7)RF]U . 4.7+£2.6 5.6£2.0
Te—operation
KUK BE VT ® ®
Final follow—up 28:L.7 29+14
VASHRE (4)
VAS leg pain
lffﬁﬁ . 52420 6.1x1.9
re—operation
AU H i 0.12+0.337 0.13+0.387
Final follow—up
OswestryJ) filt i it 45 40 (%)
OoDI
ﬁt LI 62.4+12.06 56.77+12.09
re—operation
AU 2094837 24.646.9"
Final follow—up
HAR TR 205 ()
JOA score
gﬁ il) n 8.9+3.75 10.40+3.91
Te—operation
VSN N
s 2482877 26.1£2.227

Final follow—up

D5 AR H 4 P<0.01
Note: ®C(1mpared with pre—operation, P<0.01

H 2% 3 A 0L, rASD MY fE S K 22 AR | Bl 17
W . RS L4/5 9 THT ARG 0 LL, X H A7
Logistic 1M1 7347, & AL rASD 4, RJ5 L4/5
THI 2 i i ks R, H OR ] K TR |
Rifi 5 B 8] \LL (9 OR {E ,wald &% H A AR5 L4/5
B HI A 4eit#E L (FF4).

2.5 MRS AHED] & B2 4 B rASD 1 5

Al 416 rASD & /£ A2 4 rASD % 4= 1 f

(10%), AE BTG5 25 5% ;B1 H L4 5 fi

x3 rASDEZERBRES
Table 3 Risk factors for rASD

Jt rASD 41 rASDZH P
(n=35) (n=23) P value
No—rASD group  rASD group
FRE) 433477 49.9+6.1 0.017
ge
PER (9:4) . .
G 18:13 47 0.216
Kl 71t 1] (m) 441275 57.249.0 0.007
Follow—up time
BMI (kg/m?) 25.8+5.4 26.8+3.3 0.585
LL(°)
ff”'f » 45.648.7 43.318.1 0397
re—operation
KA 49.1+7.8 43.1+7.0 0.028
ost—operation
o 49.7+8.8 42,4192 0.030
mal 0 ()“V*up
SS(°)
;,k“” i 30.448.3 29.9+7.9 0.868
re—operation
KA 34.248.7 28.6+4.7 0.061
ost—operation
iy 33.9+7.5 29.6+6.4 0214
ma. ollow—up
PT(®)
ffﬁ'l . 20.129.2 23.2+10.9 0.490
re—operallon
KA 18.5+8.3 20.2+9.3 0.670
osl—operation
Lk 18.1£7.4 21.8+12.1 0.250
inal follow—up
PI(°)
L 50.4+10.4 51.3+12.3 0.859
re—operation
AT 49.9+115 52.8£10.9 0.587
ost—operation
ok 49.3+10.5 54.8+10.7 0.160
mal 0 O‘N—up
HE 1] =5 2 4 % (THT)
K 0.28+0.04 0.26+0.04 0.139
re—operation
A 0.33£0.04 0.27+0.02 <0.001
ost—operation
AU 032004  0.252+0.02 <0.001

Final follow—up
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Table 4 Logistic regression analysis

ORI 95% & 7 X [i]
95% confidence interval for OR

B SE Wald y? P OR
TR R
Lower limit Upper limit
HE ] 725 J4 4 &R THI 4.19 1.45 16.21 0.001 17.1 1.52 34.77
FiY Age 0.39 3.03 0.05 0.79 1.70 0.023 18.24
LL 0.85 1.86 0.35 0.66 2.93 0.120 27.70
Fiti 15 B 18] Follow—up time 1.08 1.41 0.59 0.44 2.96 0.187 46.85
1t Constant -4.57 1.63 13.82 0.001 0.01
(31.25%) ,B2 #H &t 17 15 (65.4% ) , W 20 I1] Lt 4% %£5 HEATASD BEER
ﬁﬁéﬁif%%ﬁi (P=0.031, %‘:2 5)e Table 5 Occurrence of rASD in every group
rASD  No-rASD i3} Total OR P
3 itk T R .
MEMEAR G ASD B &4 544 . FART A F AL group 0.640 0424
AR B R B BRE I R S R0 5 ey L9 10
A R R 2 AF 5 0 S T AR S BEAE 20~60 2 152 BFlngup 5 11 16
{2 SE 3 19 LA/S 45 BB Tl 25 iz AV ) 25 B 4 ne 5 . L e oo
B2 group

B, 0F BB HENRD Sy FEE R B AR B M
PR AN 25 IR B S M /N, mT A S Iz IO A 7] 5 3 )
AEACTE AR, AR TR B F A
X B 5% 45 0 O oy, A B 58 B 9 52 BRI A
20~60 % 1 Ji5 s 14/5 BT LR A R

SCHRHAE , rASD 19 405 ZAE 8%~100% 2 ],
ARJG 5 4 rASD KA m A 49%!7 8 A B 5 R
41~60 % ANH#f rASD By & %2y 52.4% , TAE 20~
40 % I NTE, B A RN 6.25% , 3% 6 25 L 55 SOk
HRE FA — 5, (HEFAELH rASD &2 R 5 SRk R
AR, 7T AES A I8 AR IR JR BR 7F — Y BBl A
K, 1M 60 % DL H ARG AARME S, 0T e 5 S0k
WIEARFFR R Z —

ASD MkAEFMENE, EE S HABHE
BRI R A 5 EE 0K AR B (9 4 i
JE ASD BRI EM(EE N ERNEZ —), X
AT RE A T AR N B ATl A RS A9 F1 2878 1k
38 10 B T BRAIS , B PR S A R A A ] 43
B, Aota ZFWFSE & B, 55 % Ll Y HBE B A
fil A AR JE A AR BE RN RR) & AR R I O, BE DS
IR ER S ASD &A= 2R g, A58 5 SCk 4 —
B, R IAER BEUTI ] RS L4/5 /9 THL RS 1)
LL & ASD KA R fa ks K&, FARG AR S R AR
AT RS2 W) S 2D AR R ASD A JE R0 A
FE R AR 81 10 45 Tl 25007 LU i) ASD 9 K A2 3%

Pl 5 LL AVERCET AR 5 FE A A R 1 K i
1M ASD B A& A= 2 g o K AL SE PRI 5 A
HIM AR (LL) 5 ASD By R A, i Rel & /iy
LL #f2s 52 ASD W &, i — L3RR &5 &
H—NAEM LL, X5 Kim 520 58 45 F —
., b ATEL# PLIF A1 PLF RET ARG 15225
FNIG PR Y7 8 AR Ak | & 0B 15 B AR 1 BEHE i) 7o
P TE) A B2 LA B FEAHE i o £ 8 38, B 7 I ASD
(4 R A 2 S MR ™ A | M) AR R ] 5
AHOG, HEIR A 35 0 MEAE AT e £ R0 A 305 1 A ) g 3
AT LA ASD K A
Xt R R AT 200 A8, Kk BLFE AR
W% BEVTIE] AR JE 14/5 B THL AR5 LL $ AU R
J& LA/S 19 THI S22 37 & B 2R 3 7 78 4 21 95 191
Hh, RBRAES B VT AR S LL IR« 5,
ARJG THI 5 ASD Wy &% YA, 78 TLIF H A8
BRI LL 1Y G HE 7E T 2 F AR 1 B M)
R R T AR R LL B TR S A (]
FERY THI 5 ASD 9 &A= %I 5%
FATHTHIR R TR IEH HI WIEH &%
(BT R0 25 5 A I 5% 45 1 6 7 AF AL RN AR
AR B3 MUY, — 41 R A e 1R 52 HE [ e
fe 5 E FAE R BOE W S B E RG], 5 —4 R
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