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Objectives: To determine whether the orientation of facet joints, facet tropism and transverse articular
dimension could play a role in degenerative spondylolisthesis.

Material and Method: MRI study of L, level of twenty degenerative spondylolisthesis and age-matched
twenty control group were included. The orientation of facet joints, transverse articular dimension (TAD) and
cosine facet orientation of TAD were measured with two independent observers.

Results: The facet orientation of more than 43° and cosine facet orientation of TAD less than 7.4 were
statistically significant for developing degenerative spondylolisthesis (p < 0.05).

Conclusion: The facet orientation of degenerative spondylolisthesis patients was more sagittal orientation
than the the control group, and the cosine facet orientation of TAD was also less than the control group.
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There are many studies suggesting an asso-
ciation between orientation of the facet joints and
degenerative spondylolisthesis"-?. The role of facet
tropism, a significant difference between the left and
right facet orientation, on degenerative spondylolis-
thesis is not well established but one®. Most studies
demonstrated the correlation between the facet tropism
and disc degeneration®'?. The purpose of the present
study was to classify the relationship between facet
joints orientation and transverse articular dimension
with degenerative spondylolisthesis by using an MRI
study.

Material and Method

The authors ran a prospective study by cal-
culating the sample size using the Botcher s technique
of measuring facet orientation and the mean facet angle
of 45 degrees relative to the coronal plane as the risk of
developing degenerative spondylolisthesis.

The MRI of LS spine at the level of superior
endplate of L5 of twenty cases of degenerative spondy-
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lolisthesis (male 5 cases and female 15 cases) and
twenty control cases (male 11 cases and female 9
cases).

The measurement of facet orientation, trans-
verse articular dimension and cosine facet orientation
of transverse articular dimension were done by two
independent observers, using image capture software
microcomputer (Advantage window 2.0, 3- Danalysis)

(Fig. 1).
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Fig. 1 The measurement of facet orientation (aR, alL) trans-
verse articular dimension (1 to 2 and 3 to 4 ) and
cosine facet orientation of TAD (1 to 5 and 3 to 6)

S§31



The validation of measurement technique of
interobserver error was also completed using Pearson
correlation. The data and statistical analysis of correla-
tion between the two groups used odds ratio with
p<0.05 as statistical significance.

The inclusion criteria were degenerative
spondylolisthesis of age 40 and also an age-matched
control group. The age distribution of both groups
was 40-65 and 43-65 years old, respectively. The
exclusion criteria were history of trauma, tumor or
surgery at the lower lumbar spine. The MRI of the
lumbar normal spine of control group were labeled as
normal. The degree of spondylolisthesis was grade I
and II according to Meyering s classification.

The difference of sex ratio in degenerative
spondylolisthesis and the control group was due to
the prevalence of degenerative spondylolisthesis
being common in female.

Results

The results of the measurement of degenera-
tive spondylolisthesis and control group and the
validation and reproducibility of the measurement
technique using Pearson correlation are demonstrated
in Table 1. which shows no difference in measurement
between observer 1 and observer 2 which may repre-
sent accuracy of this technique.

Comparison between degenerative spondy-
lolisthesis and the control group showed that the
degenerative spondylolisthesis had more mean facet
orientation and less cosine facet orientation of TAD.

Mean facet orientation of 43° or more and
cosine facet orientation of TAD less than 7.4 have a
relative risk of developing degenerative spondylolis-
thesis significantly.

Discussion

An association between sagittal orientation
of the facet joints and degenerative spondylolisthesis
has been suggested. Boden et al'® described his mea-
surement technique and concluded that an individual
in whom both facet joints angles at the level of the
fourth and fifth lumbar vertebrae were more than 45
degrees relative to the coronal plane was 25 times more
likely to have degenerative spondylolisthesis (95 per-
cent confidence interval seven to ninety-eight times).
Boden et al’® did not find any correlation of facet
tropism and degenerative spondylolisthesis. Dai'®
reported that patients with degenerative spondylolis-
thesis had more sagittally oriented facet joints (p<0.01)
and more significant facet joint tropism (p<0.05) than
normal control subjects. He concluded that the mor-
phological abnomalities of the lumbar facet joints are a
predisposing factor in the development of degenera-
tive spondylolisthesis.

With these differences of Boden et al®® and
Dai'®, the authors examined them and also measured
the TAD and cosine TAD in order to find the relation-
ship of TAD and the cosine facet orientation of TAD
which represent the length of facet joints in the sagittal
plane abut the force to develop spondylolisthesis. The
facet tropism played no role in degenerative spondy-
lolisthesis in the present study.

The present findings demonstrated that the
facet orientation of more than 43 degrees and cosine
facet orientation of TAD less than 7.4 were statistically
significant for the development of degenerative
spondylolisthesis. The TAD itself was not correlated
with degenerative spondylolisthesis.

The clinical relevance of the present study
was to recommend prevention of development of

Table 1. Validation and reproducibility of the measurement

Variation Observer 1 Observer 2 Pearson correlation Coefficient*
Cosine of TAD Lt. facet 8.81 +2.68 9.00 +2.85 0.984
Cosine of TAD Rt. facet 947 +2.15 9.55+2.28 0.977
Mean cosine TAD 9.15+2.32 9.30+2.47 0.985
Lt. facet orientation 47.68 +14.09 4790 + 14.10 0.999
Rt. facet orientation 4495+ 11.36 45.18 £ 11.61 0.998
Mean facet orientation 46.53 +12.61 46.52 +12.62 0.994
Lt. TAD 13.45+1.28 13.73 +1.24 0.871
Rt. TAD 13.63 +1.31 13.78 +1.31 0.888
Mean TAD 13.53 £ 1.19 13.75 £ 1.17 0.905

*Correlation is significant at the 0.01 level (2- tailed)
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degenerative spondylolisthesis in patients who have
facet orientation of more than 45 degrees and cosine
orientation of TAD less than 7.4 by rehabilitation means
and an education programme.

The orientation facet of TAD is only one plane
length, if the authors can measure the area of both
facet joints and calculate the cosine of the area as
cosine facet orientation of facet area may be more
useful than cosine facet orientation of TAD.

Conclusion

The facet orientation of more than 43 degrees
and cosine facet orientation of TAD less than 7.4
are statistically significant in the development of
degenerative spondylolisthesis.

References

1. Ahmed AM, Duncan NA, Burke DL. The effect
of facet geometry on the axial torque-rotation
response of lumbar motion segments. Spine 1990;
15:391-401.

2. Badgley CE. The articular facets in relation to
low - back pain and sciatic radiation. J Bone Joint
Surg 1941; 23: 481-96.

3. Cassidy JD, Loback D, Yong-Hing K, Tchang S.
Lumbar facet joint asymmetry: Intervertebral disc
herniation. Spine 1992; 17: 570-4.

4. Cyron BM, Hutton WC. Articular tropism and
stability of the lumbar spine. Spine 1980, 5:
168-72.

5. Grobler LJ, Robertson PA, Novotny JE, Pope MH.
Etiology of spondylotisthesis: Assessment of the
role played by lumbar facet joint morphology.
Spine 1993; 18: 80-91.

6. Hagg O, Wallner A. Facet joint asymmetry and
protrusion of the intervertebral disc. Spine 1990;
15: 356-9.

J Med Assoc Thai Vol. 88 Suppl.3 2005

10.

11.

12.

13.

14.

15.

16.

. Noren R, Trafimow J, Andersson GB, Huchman

MS. The role of facet joint tropism and facet angle
in disc degeneration. Spine 1990; 16: 530-2.
Vanharanta H, Floyd T, Ohmneiss DD, Hochschuler
SH, Guyer RD. The relationship of facet tropism to
degenerative disc disease. Spine 1993; 18: 1000-5.
Rosenberg NJ. Degenerative spondylolisthesis:
Predisposing factors. J Bone Joint Surg 1975; 57-
A: 467-74.

Van Schaik JP, Verbiest H, Van Schaik FD. The
orientation and shape of the lower lumbar facet
joints: a computed tomographic study of their
variation in 100 patients with low back pain
and a discussion of their possible clinical impli-
cation. In: Post MJ, editor. Computed Tomogra-
phy of the Spine. Baltimore: Williams Wilkins,
1984: 495-505.

Van Schaik JR, Verbiest H, Van Schaik FD. The
orientation of laminae and facet joints in the lower
lumbar spine. Spine 1985; 10: 59-63.
Fitzgerald JAW, Newman PH. Degenerative
spondylolisthesis. J Bone Joint Surg 1976; 58-B:
184-92.

Kim NH, Lee JW. The relationship between
isthmic and degenerative spondylolisthesis and
the configuration of the lamina and facet joints.
Eur Spine 1995; 4: 139-44.

Nagaosa Y, Kikuchi S, Hasue M, Sato S.
Pathoanatomic mechanisms of degenerative
spondylolisthesis: a radiographic study. Spine
1998; 23: 1447-51.

Boden SD, Riew KD, Yamaguchi K. Orientation
of the lumber facet joints: Association with
degenerative disc discuses. J Bone Joint Surg
1996; 78-A: 403-11.

Dai LY. Orientation and tropism of lumbar spondy-
lolisthesis. Int Orthop 2001; 25: 40-2.

§33



JaUad Orientation of Facet Joints Wag Transverse Articular Dimension S18n154NA Degenera-

tive Spondylolisthesis
s a aa (.34 o .4
N NFTAULIM |, Wila AuNsATIA, 15T Tunaeio

'3261@1./&‘3 9A: L‘Vd\li@ﬂa’muﬁ)wwm%m Orientation of facet joints, facet tropism WA transverse articular dimension
Junumsian174ia degenerative spondylolisthesis
7 QUAEIENIS: INIANE Wwanuman Wihnssgn wnag ‘ULzl 4 uaz 5 lunguaulng 2 ngu
nguag 20 AL st IndiAeariu
WANSAN®: A6 7] AINa19AAINKANANTY 2 NgX BEN LsmINNLTY Orientation of facet joint 1ipeind1 43°
uag Cosine facet orientation of TAD Weendn 7.4 dAuaseniaiialunszgn unduAReua il ATy
NN 88 (P < 0.05)

g1l: A1 Facet orientation 114 Degenerative spondylolisthesis ac®g/1uuua Sagittal 41NNIIAULINGUAE Cosine
facet orientation of TAD agdAdeeindt luauting

S34 J Med Assoc Thai Vol. 88 Suppl.3 2005



