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Clinical analysis for change of postoperative adjacent segmental rotation angle, intervertebral motion
and intervertebral height/LIU Xiao, YANG Xiaosong, YU Miao, et al//Chinese Journal of Spine and
Spinal Cord, 2019, 29(2): 109-115

[Abstract] Objectives: To evaluate the effect of lumbar fusion for adjacent segments degeneration(ASD) by
spinal moire system (DIERS Formetric 4D® , Diers International GmbH, Schlangenbad, Germany) and
radiological examination. Methods: The data of 73 patients who received single segmental lumbar fusion were
collected in this study from January 2016 to June 2016. There were 40 male and 33 female cases with an
average of 47.2+10.3(40-60) years old. The DIERS spinal moire system was applied to collect and calculate
the relative rotation angle between fusion level and adjacent vertebrae during walk pre —operation at
postoperative 6, 12 and 24 months respectively. X-ray examination was applied to evaluate the range of
motion(ROM) and disc height(DH) of adjacent levels before and after operation. At the final follow—up, the
low back and leg pain and lumbar function were evaluated by visual analogue scale (VAS) and Oswestry

disability index (ODI). According to degeneration, the patients were divided into ASD group and non—-ASD
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group and were compared and analyzed. Results: The relative rotation angle of upper and lower adjacent

vertebrae was 5.2°+2.1° and 3.1°+2.1° before operation, while both angles increased obviously at each
follow—up point(P<0.05). Finally, the upper and lower angle was 8.8°+4.9° and 5.9°+3.2° respectively(P<0.05).
The most obvious changes were observed in the patients with 1.2-3 fusion. At the final follow—up, 11 patients
suffered from ASD whose upper relative rotation angle was larger (P<0.05). The relative rotation angle of the
upper adjacent vertebrae in the degenerative group was 10.6£3.0, and that in the non-—degenerative group was
8.2+2.8. The degenerative group was larger than that in the non—degenerative group(P<0.05). The VAS scores
of low back pain in degenerative and non-degenerative groups were 1.4+0.7 and 1.2+0.8, leg pain were 1.2+

1.0 and 1.3£0.7 and ODI were (10.3£8.2)% and (9.5+6.3)% respectively. The DH, ROM and clinical outcome

showed no significant differencebetween the 2 groups (P>0.05).

especially upper one,

compared to ROM and DH.

Conclusions: The relative rotation angle,

increases obviously after operation which maybe a more sensitive index to predict ASD

[Key words] Lumbar spine; Spinal fusion; Adjacent segments degeneration; Clinical effect
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*1 #E#ERET UCLA 7%
Table 1 UCLA classification for degeneration of the disc
F ] B2 e 7 e KT AL

Narrow of disc space osteophyte Endplate sclerosis

1 _ - _
il + - -
I +/- + -
v +/— +/- +

TE " RRAT =" RIR TG - R R A B

n_n "
’

Note: "+", yes; no; "+/-", yes or no
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Figure 1 Adjacent segment disc height (DH) and intervertebral range of montion (ROM)

(1)

a.b DH il & Jr

from lateral view lumbar spine x-ray a, b DH measurement method: average value of the
sum of the connecting lines of the anterior and posterior edges of the upper and lower
DH =(a +b)/2 ¢ —f measurement method of adjacent segment ROM:

difference in the angle between overextension and overflexion, ROM=0—f3
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generate the "geographic image" of the back after the rectifying, which was represented by red (convex surface), green

B2 DIERS AL TAET L ab REEEE K
TEM G PR OB o RESE R WO AT
iff ) 25 A B R PRS2 () LBk
B (T ) R € (MDD 2R d 3l 3 ORR 43 07 VR4
B =R e f I BAR MR R R SR
RFATAE I AY 2k 2 WG, 10 % H AR B 7E K T8
SR b A T PR 5261 I T T 2% £ 152

Figure 2 The workflow of DIERS system a, b Ex-
pose the patient’s torso within the raster and use the
monitor to rectify patient’s posture ¢ The patient’s

anatomical parameters were collected and measured to

(saddle surface) and blue (concave surface) d builds the image into a three—dimensional model using calculus e, f The

camera and image recording system were used to capture the continuous multi—frame images of the patient while walk-

ing, and the instantaneous rotation angle of each vertebra on the coronal plane of the trunk was recorded

Bl 1 A5 4l ) £ 3 L 73 1] (80.2% ), Hir 55 40 ],
4 33 ] SEIAE RS 47.2+10.3 # (40~60 %), TR
B 12/3 6 1 ,13/4 9 i ,14/5 33 fi],1.5/S1 25
Bl HBE R AN IR VAS R4 4 R
2.9+1.2 43 F1 6.7+2.1 43 ,0DI 7 (68.3+10.5)%.
2.2 HIXTER: f

AR S5 5 B 17 B T @0 HE 1) JE 2 1 B 4 AR i
B 5238 K (P<0.05) s KRG 1 A BB MEIE 5% fA 5
ARG 6 MHMILA ST %2R (P<0.05);1 4L
J ) JG B 2 A8 Ak (P>0.05, %6 2) U B I 52 I Al
A5 B LU B0 BN Sk Ay, BB HLIRAR 2T e
(NI HE o , RRAE e # B2 W] 4EREAE AR AR E 1Y)
FENGES

ARG 2 45w, b T SBHEAR R ERE £ 52 8.8°
+4.9° 1 5.9°+3.2°, - SBMEE M K (P<
0.05), SRR L, b LBMEER: /A 1 218 5 5
9 3.6°+3.2°F1 2.8°+2.3° AL HEAR (L B O B &,

FH2e 3 RIS A A HE IR 1) e &% ff
R, 1273 BhA I R AR ME (L1 LA4) /Y AH X g %
AR,

®2 A AREVEBESEERE *)
Table 2 Relative rotation angle of adjacent segments

before and after operation

I 4B HE (n=73) T 4B HE (n=48)
Upper adjacent Lower adjacent
segment segment
il 52121 3114
reoperation
ARiE6 A ) ®
6 months after surgery 7.9:4.31 4.4:1.90
A1 8.945.10% 5.643.91%
1 year after surgery R e
RIE 2 % 884972 5943202

2 years after surgery

DS AT P<0.05:Q5 AR 6 4~ HE P<0.05
Note: (DCompared with preoperation, P<0.05; @ Compared with
6 months after operation, P<0.05
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Table 3 Relative rotation angle of upper and lower

adjacent segments after fusion

FE>10°, T W] b i B A MR R I (3 A T B AnHE
S N S er adjacent segmen ower adjacent segmen
VY NED N E N R P [ G O e Upper adjacent segment L jacent \
RN R R VAS T4 48 B & 1.220.8 43 I 1273 10523.6(L1) 8.1:3.9(14)
g o T AR e L3/4 9.8+4.0(12) 6.2:2.4(L5)
1.3+0.7 43, 0DI [ % (9.6+6.1)% ., Hi# 5 n[ A, K L4/5 8.6+3.1(13) 5.4:2.0(S1)
UCRE VIR A2 2 (11 1) RIARFIR A2 2 (62 1)) i 15/51 8.2+3.6(14) _

F4 RAARERRTERABAEHEEEDREHENSEEZWL

Table 4 Changes of adjacent intervertebral space activity and height after fusion of different segments before and after

operation
1.2/3 L3/4 LA/5 L5/81
ENi KN A HT ARG EN] ARG A ARG
Preoperative  Postoperative Preoperative  Postoperative Preoperative  Postoperative Preoperative  Postoperative
LRROMC) 93510 105204 87:22  96:13 70£18  77:21 71526 77:23
pper ROM
T2 ROM(°)
Lower ROM 6.5+1.3 7.2+2.0 8.2+2.3 8.7£2.3 5.1+2.1 5.0+1.9 — —
Llﬂz DH(mm) 9 .13 8.2+1.0 8.4+1.5 7.7+1.7 10.2+1.8 9.5£1.6 11.2+2.1 10.7£1.6
pper DH
P DHmm) 05000 98:16 11.0£1.9  105+2.1 97:1.6  9.1:l4 — -
ower
N 3 i
x5 RARBEHHBETZHAMERTHAZREIL
> N il /N Py 5 VRN 19N
Table S Comparison of patients in the regression group A e I £ (81 A2 A7 IR AR
and the non-regression group at the final follow—up AP EEF AR X, AR BEE B AEEY)

B (n=11) dFIREY (n=62)
ASD group Non-ASD group

B TR TR AT IR, HEAERE G AR AL 5 )
I FAY 522 W 0 R T 22 4 i DA I 2 BT SR T Al Y

VAS (M%)

VASGack pain) 1407 PEOS 08 R R AR AR I,
VaS 12510 13507 070 SR, TR LA B AT 1T B th B
ODI(%) 103+8.2 9.5:6.3 072 A S L AR AR MR AR MR AR | P Kk
NS RE A — Park X 1966~2002 42 7] &
LA ROMC) 9.2¢2.9 8.12.0 0.28 T AT 7L 3 70 e i M 2 3 "
pper T AT 45 17 B A8 SCHRAEAT T 4508, R LR
ity 6219 69523 043 SRASAER[F SOk TR K A R ER, AN
£ DH(mm) 02227 00:20 008 5%~100% ,AERAEIR AN Ky 5.2%~18.5%" 2, H
2 DH (o) A ASD 2 50 % 182 IR £ 3 2 5 1K
: mm 9.4+3.0 10.0+2.8 0.33 N PRy AN N
Lover DH 2 R P TR AR,
- AT T HE (O N - . N, N N
Ronion acdle ol 106530 208 <001 ST 4 S Al A AR 4030515 BB 19 R S
upper adjacent segment FBZ B ASD 1 % A LB AR I 508, 3543
T AR HETE L ()

Rotation angle of lower ~ 6.2+3.8 5.8+2.0 0.77 BRI ASD JE AR A AR &L T EL ’ SRa
adjacent segment AR I TG SREE 2 (| {H T B 5 LR 2 06 R bR
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