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Clinical Significance of Magnetic Resonance Image Findings according to the Lumbar Spine Instability

of Patients with Lower Back Pain

Gi Young Park, M.D., Young Hyun Kim, M.D. and Sung Moon Lee, M.D.'

Departments of Rehabilitation Medicine and IRadiology, Dongsan Medical Center, Keimyung University School of Medicine

Objective: The purpose of this study was to examine the
clinical significance of magnetic resonance(MR) image
findings according to the lumbar spine instability of patients
with lower back pain.

Method: Total 35 patients with lower back pain underwent
lateral flexion and extension radiographs of the lumbar
spine as well as MR image. The L3-4, L4-L5, and L5-S1
levels were examined. Horizontal and angular displacements
in dynamic radiograph of lumbar spine were used to assess
the instability of lumbar spine. MR images were used to
evaluate the abnormalities of intervertebral disc, change of
adjacent bone marrow, annular tear, disc herniation, and
presence of osteophyte.

Results: Of the 105 segments, 64 (61.0%) were unstable.
Among the 64 unstable segments, 28 were at the L5-S1 level
and 21 were at the L4-5 level, respectively. These unstable
segments showed higher degree of disc degeneration and
more traction osteophyte than the stable segments. No corre-
lation was found between segmental lumbar instability and
other findings of MR image.

Conclusion: For the assessment of lumbar spine instability,
dynamic radiographs should be considered in patients with
higher degree of disc degeneration or presence of traction
osteophyte seen in MR image. (J Korean Acad Rehab Med
2006; 30: 40-44)
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Fig. 1. Measurement technique of Dupuis, et al¥ A0 represented
anterior translation, and RO reflected retrolisthesis. W was the
width of the listhetic vertebra. Angle changes were measured by
drawing perpendicular lines (b and B) to the posterior body line
(a and A).
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Table 1. Prevalence of Lumbar Spine Instability according to the
Lumbar Segment Level

Stable segment  Unstable segment

Level (n=41) (n=64) Total

L3-4 20 (57.1) 15 (42.9) 35 (100.0)
L4-5 14 (40.0) 21 (60.0) 35 (100.0)
L5-S1 7 (20.0) 28 (80.0) 35 (100.0)

Values are number of cases (%).

Table 2. Types of Lumbar Spine Instability according to the
Lumbar Segment Level

Type of instability

Level
Horizontal Horizontal Angular
instability on instability on instability on
flexion (n=31) extension (n=37) flexion (n=8)
L3-4 8 7 2
L4-5 11 4
L5-S1 14 19 2

Values are number of cases.
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Table 3. Magnetic Resonance Image Assessment of Disc Degene-
ration according to Lumbar instability

Stable segment Unstable segment

Disc degeneration

(n=41) (n=64)
Grade I 19 (46.3) 28 (43.7)
Grade 1I 11 (26.8) 12 (18.7)
Grade III 3(1.3) 5 (7.8)

Grade IV 2 (4.8) 6 (9.3)*
Grade V 1 (24 7 (10.9)*

Values are number of cases (%).
*p<0.05

Table 4. Magnetic Resonance Image Abnormalities according to
Lumbar Instability

Magnetic resonance Stable segment Unstable segment

image abnormalities (n=41) (n=64)
Herniated Bulging 11 (26.8) 16 (25.0)
disc Protrusion 12 (29.2) 19 (29.6)
Extrusion 7 (17.0) 15 (23.4)
Marrow Modic” 1 15 (36.5) 17 (26.5)
changes Modic II 4 9.7 6 (9.3)
Modic TII 5 (12.1) 10 (15.6)
Osteophyte  Traction 5 (12.1) 13 (23.4)*
Claw 13 (31.7) 17 (26.5)
Indeterminate 15 (36.5) 28 (43.7)
Annular tear 11 (26.8) 19 (29.6)

Values are number of cases (%).
1. Modic: Modic’s classification of bone marrow change
*p<0.05
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Appendix. Description of the Thompson, et al?’s Morphologic Grade

Grade Nucleus Anulus End-plate Vertebral body
I Bulging Discrete fibrous lamellas Hyaline uniformly thick Margins rounded
I White fibrous tissue Mucinous material Thickness irregular Margins pointed
peripherally between lamellas
I Consolidated fibrous Extensive mucinous Focal defects in cartilage Early chondrophytes
tissue infiltration; loss of or osteophytes
anular-nuclear at margin
demarcation
v Horizontal clefts parallel Focal disruptions Fibrocartilage extending Osteophyte less

to end-plate

\Y% Clefts extend through
nucleus and anulus

from subchondral bone; than 2 mm
irregularity and focal
sclerosis in subchondral

bone

Diffuse sclerosis
Osteophyte greater
than 2 mm




