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LUMBAR FACET JOINT ANGLES:
A MORPHOMETRIC STUDY

LOMBER FASET EKLEM ACILARI:
MORFOMETRIK ANALIZ

SUMMARY:

Introduction: Our aim is to make a database of lumbar facet joint angles to understand the mean
values and standard deviations so we can predict the values in lumbar facet joint pathologies.

Materials-Methods: We investigated the Magnetic Resonance Imaging (MRI) scans of lumbar
spine obtained in adult patients (n=202) who were admitted to our hospital for emergency
and outpatient clinics retrospectively. Facet joint angles were measured on axial images of MRI
according to Grobler's method.

Results: 202 patients (102 females, 50.49 %, and 100 males, 49.51 %, respectively) were included
in the study. Accordingly, mean age of female was 37,03 + 11,52 years and male was 37,55+11,53
years, respectively. None of the variables were found to be significantly different between genders
(p>0.05).

Conclusion: We tried to evaluate the mean values of facet joint angles in lumbar vertebras in order
to make a database for the comparison studies that investigate the pathologies of facet joints and
other spinal diseases.

Key words: Facet joint angle, Lumbar vertebras, Magnetic Resonance Imaging.

Level of evidence: Retrospective clinical study, Level lIl.

OZET:

Girig: Calismadaki amacimiz lomber faset eklem acilarindan bir veri tabani olusturarak ortalama
ve standart dederleri anlamak ve bu sayede lomber faset eklem patolojilerindeki degerleri
ongorebilmektir.

Materyal-Metot: Acil servise ve poliklinige basvuran 202 adet eriskin lomber spinal Manyetik
Rezonans Gorlintlleme (MRI) imajlari geriye donuk olarak incelendi. Faset eklem agilari MRI aksiyel
goruntileri kullanilarak Grobler metodu ile 6lculdi.

Bulgular: Calismaya 202 hasta (sirastyla 102 kadin, % 50.49 ve 100 erkek, % 49.51) katild1. Sirasiyla
kadinlarin ortalama yasi 37,03 + 11,52 ve erkeklerin ortalama yasi 37,55 + 11,53 olarak hesaplandi.
Olciilen degerler agisindan cinsiyetler arasinda anlamli bir fark saptanmadi (p>0.05).

Sonug: Lomber faset eklem acilarinin ortalama degerleri ile bir veri tabani olusturarak faset eklem
ve diger spinal hastaliklar gibi patoloji calismalarinda kullanilmasi hedeflenmis ve a¢i degerlerinin
Turk toplumunda da literatiirle uyumlu oldugu fikri elde edilmistir.

Anahtar kelimeler: Faset eklem acisi, Lomber vertebralar, Manyetik Rezonans Gortintlileme

Kanit Diizeyi: Geriye donik klinik calisma, Diizey lI.
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INTRODUCTION:

Facet joint pain constitutes a substantial proportion of spinal
pain, which increases in prevalence especially in the elderly.
The prevalence of lumbar facet joint pain is 16 % to 41 %.
In the cervical spine, the prevalence is 36 % to 67 %, in the

thoracic spine the prevalence is 34 % to 48 % 2.

The abnormal motion associated with spondylolisthesis,
vertical loading from disc degeneration and arthritis can be the
cause of facet joint degeneration similar to that seen in other
synovial joints''. Pain could be the result of an osteophyte
impinging on a nerve, a capsule being stretched, synovial villi
being trapped within articular surfaces, and chemicals that
cause an inflammatory reaction'. Facet joints also have been
shown to be richly innervated by the medial branches of the
dorsal rami®>*. Neuroanatomic and biomechanical studies
have shown that facet joints have both free and encapsulated
nerve endings; they also have nerves that contain substance P

and calcitonin gene-related peptide®”.

Our aim is to make a database of lumbar facet joint angles to
understand the mean values and standard deviations so we can

predict the values in lumbar facet pathologies.

MATERIAL AND METHOD:

We inspected the Magnetic Resonance Imaging (MRI) scans
of lumbar spine that obtained in adult patients (n: 202) who
were admitted to our hospital for emergency and outpatient
clinics retrospectively. Inclusion criteria’s for patients in the
study are; - patients had to be between the ages of 18 — 60 years
old, have undergone a MRI of the lumbar vertebra and had
no pathological spinal trauma or spinal disease. Patients were
excluded if their radiological examinations were not sufficient
for the proposed measurements or if they were known to have

pathological conditions of the lumbar spine.

Facet joint angles were measured on axial images of MRI
according to Gobbler’s method™. A line was drawn to join
two points determined in the most posterior of the vertebral
body. Then two anterior and posterior points in the inner
surface of the facet joint was determined and the joining line
was withdrawn to the former coronal line and the angle was

)14,24‘

measured (Figure-1

Statistical Analyses:

Descriptive data were presented as mean and standard
deviations for numerical variables. Independent group
comparisons were analyzed with Mann-Whitney U test
between genders. A Type I error level of 5 % was considered
as statistical significance in analyses. SPSS 18 (IBM Inc.,
Armonk, USA) was used for the statistical assessments.

Figure-1. L, facet joint angle measurement with Grobler’s
method.

RESULTS:
202 patients (102 females, 50.49 %, and 100 males, 49.51 %,

respectively) were included in the study. Accordingly, mean age
of female was 37,03 = 11,52 years old and male was 37,55 =+
11,53 years old, respectively. The mean facet joint angle values
are presented at Table-1. None of the variables were found to
be significantly different between genders (p>0.05).

Table-1. Mean values of lumbar facet joint angle
Male Female
Mean+SD Mean+SD P

AGE 37,55+11,53 37,03+11,52 0,929
L1-Right 60,08+9,61 61,3+7,78 0,525
L1-Left 57,57+8,82 58,44+8,31 0,886
L2-Right  58,84+10,09 59,3+9,5 0,986
L2-Left 54,35+7,25 55,54+7,05 0,560
L3-Right 54,39+7,75 53,26+7,12 0,747
L3-Left 51,69+9,03 48,2+7,26 0,098
L4-Right  47,49+11,68 46,66+4,49 0,132
L4-Left 43,77+10,28 41,14+8,05 0,361
L5-Right  41,65+12,33 37,29+10,26 0,162
L5-Left 43,82+9,47 44,62+5,29 0,045
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DISCUSSION:

Facet arthropathy is presented with a progressive pain, rather
than an acute process®®. Patients with facet joint pain are
typically older, with patients younger than 50 years being more
likely to present with discogenic pain or a centralized pain
phenotype®. Physical examination finding of facet arthropathy
is paraspinal tenderness”!’. Radiological studies proved that
disc degeneration precedes the development of degeneration

5,12

in facet joints with increasing age>'?. Facet arthropathy is

commonly observed in advanced imaging studies in all spinal

regions, even in asymptomatic volunteers®>*.

The rationale of facet joints as a pain source is established by
their abundant innervation™. The facet joints could be the
cause of spinal axial pain and referred pain in the extremities
and chest wall*®. In the literature, there are many studies
show the correlation of facet joint pain with demographic
features, pain characteristics, physical findings, and specific
signs or symptoms'*’. In addition, referral patterns for joints
are variable that facet joint pain can be produced by many
other structures in the spine’**%%_ Consequently, controlled
local anesthetic blocks of spinal facet joints or medial branch

blocks are employed to diagnose facet joint pain.

The morphology of facet joint had been discussed in many
studies in the literature. In our study, we measured the angles
of lumbar vertebra facet joints to understand the mean values.
If we know the mean values, it can be useful to understand
the pathological values that associated with diseases. Naderi
et al. inspected that facet joint angle was increasing with
protruded and extruded disc herniations on L, , level when
they compared with the control group®. Their measurement
technique was the same with ours but they measured on
computed tomography. Loback et al. studied facet joint angle
and disc herniation and they found asymmetric facet joint
in central disc herniations and a facet tropism in lateral disc
herniations'’. On the other hand Van Schaik et al. studied
orientation and shape of facet joint with low back pain but he
founded no correlation between side of disc herniation and the

facet joint tropism®.

We tried to evaluate the mean values of facet joint angles
in lumbar vertebras in order to make a database for the
comparison studies that investigate the pathologies of lumbar

facet joints and other spinal diseases as well.
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