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Roles of flexion—extension radiograph bracket in assessing lumbar instability in patients with degenera-
tive lumbar diseases/LIN Fanguo, ZHAO Chunyang, SHAN Bingchen, et al//Chinese Journal of Spine
and Spinal Cord, 2022, 32(10): 895-900

[Abstract] Objectives: To investigate the roles of flexion—extension radiograph bracket(FERB) in evaluating
lumbar stability in patients with lumbar degenerative diseases. Methods: A total of 63 inhospital patients with
LA4/5 degenerative lumbar diseases in our hospital participated voluntarily in the study from May 2021 to Jan-
uary 2022. There were 35 males and 28 females, aged 33-84 years(56.7+14.6 years) old. Routine standing
lateral flexion—extension radiographs(LFERs) and FERB-aided LFERs(FERB-LFERs) were taken after admis-
sions of patients. Sagittal translation(ST), segmental angulation(SA), posterior opening(PO), and changes of lum-
bar lordosis(CLL) were measured for comparisons between LFER and FERB-LFER. Lumbar instability(Ll) was
defined as ST=3mm or SA=15° on flexion—extension radiographs, or PO=5° on flexion radiographs. The de-
tection rates of LI by the two photography methods of X-ray films were calculated and compared. Results:
All the 63 patients completed the two methods of photography, respectively. 61 patients felt radiograph aided
with FERB more comfortable, and the other 2 patients with severe waist pain(unbearable pain when stretching

or bending the waist slightly) felt no significant difference between the two methods. On the lumbar FERB-
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LFERs, the ST was 2.31mm(0, 3.23), SA was 9.75°%5.12°, PO was -1.0°(-5.0°, 1.0°), CLL was 34.81°+
15.01°. On the routine LFERs, the ST was 0.5mm(0, 1.42), SA was 5.67°+3.98°, PO was —1.0°(-4.0°, 0°),
and CLL was 25.35°+£13.88°. ST, SA, PO and CLL on the FERB-LFERs were significantly higher than those
on routine LFERs(P<0.05). LI was detected in 24 cases(38.1%) on the FERB-LFERs, and only in 5 cases
(7.9%) on the routine LFERs. The detection rates between the two photography methods were statistically dif-

ferent(P<0.05). Conclusions: Compared with routine lateral flexion—extension radiographs, photography aided

with the flexion—extension radiograph bracket can standardize the procedures, reduce the discomfort of patients

during the process of radiographs, and increase the detection rate of lumbar indisability.
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Figure 1 Radiograph bracket a Front view b Laterl view Figure 2 Photography aided with radiograph bracket a-c

FEMEE ™M ool ,ST=a-al,

Flexion position d—f Extension position Figure 3 The measurement methods of sagittal translation(ST), segmental angula-
tion(SA), posterior opening(PO) and changes of lumbar lordosis(CLL). Measuring the forward and backward translation dis-
tance of 14 vertebral body compared with L5 vertebral body on the extension and flexion photographs as a and al, 14
and L5 segment angulation as B and B1, lumbar lordosis as a and al, ST=a-al, SA=B-B1, PO=-B, CLL=al-a
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Table 1 ST, SA, PO and CLL measurement results of
two photographic methods

LR A 2 i Pff

LFER FERB-LFER t value P value
ST(mm) 0.5(0,1.42) 2.31(0,3.23) -5.556 0.001
SA(°) 5.67+3.98 9.75+5.12 -6.118 0.001

PO(°)  -1.0(-4.0,0) -1.0(-5.0,1.0) -2.201 0.001
CLL(°)  25.35+13.88  34.81x15.01 -4.978 0.001

x2 AMBERAEEEARERFAOAE=5LE
Table 2 Comparisons of lumbar instability and poste-

rior opening angle =5° between the two methods

W BTAHE X H PfE
LFER FERB-LFER x? value P value

JEHEAN TR,
Lumbar instability 5(7.9) 24(38.1) 16.170  0.001
HEMR ]S I 101 £ =5°
Posterior opening 0(0) 7(11.1) 5445  0.020
angle=5°

o

4 BFEHVE35 L, EHEE R DA ab B L E A X &R B ST=0mm,SA=2°,P0=-3°,CLL=23° c¢.d
il B S A BN A S A e i 2 X 26 R B ST=5.69mm, SA=11°,P0=6°,CLL=38°

Figure 4 A 35-year—old male patient with lumbar disc herniation a, b Traditional lateral flexion—extension radiographs
showed ST=0Omm, SA=2°, PO=-3°, CLL=23° ¢, d Lateral flexion—extension radiographs aided with the bracket showed
ST=5.69mm, SA=11°, PO=6°, CLI.=38°
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