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Lumbar Spinal Instability and Its Radiologic Findings

Kyoung Hoon Yang, M.D., Nam Kyu Kim, M.D., Young Soo Kim, M.D.,
Yong Ko, M.D., Seong Hoon Oh, M.D.,
Suck Jun Oh, M.D., Kwang Myung Kim, M.D.

Department of Neurosurgery, College of Medicine, Hanyang University, Seoul, Korea

Despite the recent enthusiastic studies, the precise radiological assessment has not been fully established, yet.
Therefore, we carefully studied our cases to analyze the radiologic findings in lumbar spinal instability.

Patients and Methods(J We have put together radiological analysis and assessment based on 38 patients who have
been diagnosed and treated for lumbar spinal instabilities from June 1994 to December 1998, Patients who have
been diagnosed and treated for trauma were excluded from study.

ResultsC] The outcomes are as followsO

1) Lumbar lordotic curve was statistically significant in unstable group by 23.7, compared to the control group
(17.0°).

2) According to the resting x—ray, sagittal plane angulation measured on unstable group was 21.1°, control group
18.0°. Therefore unstable group was noticeably higher(p<0.01).

3) According to the resting x—ray sagittal plane displacement, unstable group had 4.3mm, the comparison had
1.2mm. Therefore measurement from the unstable group were significantly higher(p<0.01).

4) According to stress view, sagittal plane translation was 4.1mm for the unstables and 2.7mm for the com—
parisons. Therefore unstables were noticeably higher(p<0.01).

5) According to stress view, sagittal plane rotation was 15.1° at L3—4, 22.0° at L4-5, 27.9° at L5S1 for the
unstable group and 11.3°, 18.1°, 21.0° each for the comparison.

6) Facet angle for unstable group, left 29.3°—61.5°, right 24.4°-63.2° and the mean for each are 43.1°, 47.2°.
The difference between left and right facet angle was 3.5°—20.7° and the mean value 15.3°. Facet angle for the
comparisons for the left was 27.9°—59.5°, right was in between 25.7°—64.5° range and the each mean are 44.9°
and 47.6°. Also, the difference between left and right facet angle was 4.1°—9.3° and the average was 17.1°. The
average and the difference between the left and right angle are found not to have statistic necessity for both
unstable and stable measurements(p>0.01).

7) 19 patients were found to have vacuum facet phenomenon among unstable group etc. results were coll—
ected.

Conclusion[] According to above results, we attempted to prepare the application to the patient of radiological
analysis and assessment for lumbar spinal instability early checkup.

O bjectivel] Lumbar spinal instability occurs when normal biomechanics support in lumbar vertebrae interrupted.

KEY WORDS[ Spinal instability- Radiologic analysis.
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Table 1. Diagnostic criteria of the lumbar spinal instability

Level Translatory motion Angular difference
L1/L2—-L4/5 =>8mm =>10°
L5/81 =>4mm =>20°

(From0O The korean neurosurgical society, Neurosurgery,
1996)

Table 2. Locations of the lesion in study and control group

Vertebra level Study group Control group

L3-4 MO20 39(15.4%) MO 13 25(13.7%)
FO19 FO 12

L4-5 MO 58 115(45.6%) MO 59 111(60.9%)
FO 57 FO 52

L5-S1 MO51  98(38.8%) MO22  46(25.2%)
FO 47 FO 24

Table 3. Measurements of the variables in two groups

Variant Group Mean value
Lumarlordotic curve 1 23.7+ 2.4°

2 17.0£ 1.3°
Lumbosacral angle 1 13.1x 1.1°

2 11.7+ 0.6°
Sacrohorizontal angle 1 36.3+ 1.6°

2 36.8+ 1.6°
Sagittal plane angulation 1 1 20.8+ 0.3°

2 17.7+ 0.2°
Sagittal plane angulation 2 1 20.2+ 0.8°

2 17.5+ 0.9°
Sagittal plane angulation 3 1 22.0+ 0.4°

2 18.8+ 0.4°
S2agittal plane displacement 1 1 4.1+ 0.1mm

2 1.1+ 0.8mm
Sagittal plane displacement 2 1 4.2+ 0.7mm

2 1.2+ 0.1Tmm
Sagittal plane displacement 3 1 4.4+ 0.5mm

2 1.2+ 0.5mm
Sagittal plane rotation 1 1 15.1£ 0.5°

2 11.3+ 0.4°
Sagittal plane rotation 2 1 22.0+ 0.5°

2 18.1+ 0.4°
Sagittal plane rotation 3 1 27.9+ 0.5°

2 21.0+ 0.4°
Sagittal plane translation 1 4.1+ 0.2mm

2 2.7+ 0.1mm

*group 10 study group *group 20 confrol group
*sagittal plane angulation(SPA), sagittal plane displace-
ment(SAD), sagittal plane rotation(SPR)D 0O OO0 O
0 o000 odgo oo
0,SPA 10 L3-4, SPA 20 L4-5, SPA 30 L5-S1

SPD 10 L3-4, SPA 20 L4-5, SPD 30 L5-S1

SPR 10 L3-4, SPR 20 L4-5, SPR 30 L5-S1
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Table 4. Measurements of the facet angle in two groups

Rt. facet angle Lt. facet angle Rt-Lt difference

Study  24.4°—63.2° 29.3°—61.5° 3.5°-20.7°
group  (47.2+ 0.2°) (43.1£ 0.3°) (15.3+ 0.2
Confrol  25.7°—64.5° 27.9°—59.5° 4.1°-19.3°
group  (47.6% 0.4°) (44.9+ 0.1°) (17.1+ 0.3°)

Lumbar Lordotic Angle

40° SO T ——

Lumbosacral Angle

Sacrohorizontal Angle

Fig. 1. Measurement of lumbar lordotic curve, lumbosacral
angle, sacrohorizontal angle.
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Fig. 2. Measurement of sagittal plane displacement in the
lumbar spine. If the displacement is as much as 4.5
mm or 15% of the sagittal diameter of the adjacent
vertebra, it is considered to be abnormal.
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Relative sagittal plane angulation
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Fig. 3. Measurement of sagittal plane angulation in the lum-
bar spine. A method of measuring relative sagittal
plane angulation of the L4-L5 functional spinal unit on
a static lateral radiograph.
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Fig. 4. Measurement of sagittal plane rotation in the lumbar
spine. A method of measuring sagittal plane rotation
of the L4-L5 functional spinal unit on dynamic lateral
radiographs. The sagittal plane rotation is the differ-
ence between the Cobbs measurements taken in fl-
exion(A) and extension(B).

Fig. 5. Measurement of the facet angle.
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