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Abstract

Background: In the absence of any exclusive classification for dorsal FJA, there is a lot of confusion while labelling grade 1 FJA in 
thoracic spine based on decreased FJ space. Purpose: The purpose of this study was to know the facet joint space measurements 
in thoracic spine of asymptomatic and symptomatic participants and to comment whether the lower cut‑off of 2 mm used in lumbar 
FJA classification can be safely applied in thoracic spine too. Materials and Methods: This cross‑sectional study was done from 
December 1, 2018 to November 30, 2019. Patients above 18 years of age in this study who underwent CT thorax for causes 
unrelated to dorsal spinal pain were included. IBM SPSS Statistics v 26 was used for statistical analysis. Results: We measured 
and analysed 1512 thoracic facet joints in 63 patients (30 females and 33 males) in both axial and sagittal plane on CT scan. Mean 
age of the entire sample was 59.19 ± 15.19 years, ranging from 33 to 97 years and a standard error of mean 1.365 years. Overall 
mean thoracic facet joint space was measured to be 1.270 mm ± 0.3416 mm, ranging from 0 to 3.1 mm and a standard error of 
mean 0.0088 mm and a variance of 0.117 mm. The median was 1.300 mm while mode was 1.1 mm. Conclusion: The popular 
lumbar FJA classification by Weishupt et al. cannot be applied in its present form in thoracic spine, without the modification in 
parameters of grade 1 FJA. The lower cut‑off of normal thoracic facet joint space probably lies around 1 mm.
MeSH Terms: Zygapophyseal joints, dorsal, thoracic, facet joint, arthritis, classification

Key words: Dorsal; facet joint arthritis; facet joint space; measurements; thoracic; width

Introduction

Radiologists are often provided with little or no relevant 
clinical history while reporting CT (Computed Tomography) 
scans or MRI (Magnetic Resonance Imaging) of the patients 
with chronic or non‑specific spine pain. In the absence of any 

definitive findings on imaging, which can possibly explain 
the pain and discomfort of the patient, the sensitivity of the 
radiologist increases even to the trivial changes in the spine. 
Radiology report does influence the decision making in this 
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time of evidence based medicine. Not only the regulatory 
agencies but the current literature has also started raising 
concerns that are we over‑reporting in spine?[1‑3]

Currently, the classification system of lumbar facet joint 
arthritis, published by Weishupt et al.[4]in 1999 is very 
popular and used as a reference for thoracic facet joint 
arthritis too. It is adapted and modified from the initial 
classification by Pathria et al.[5]proposed in 1987.

Thoracic and lumbar vertebrae are different not only 
anatomically but they also have different biomechanical 
functions as well as constraints. In thoracic vertebrae the 
superior articular processes bear facets that face backward 
and laterally, while the facets on the inferior articular 
processes face forward and medially. Whereas, in lumbar 
vertebrae the articular surfaces of the superior articular 
processes face medially, and those of the inferior articular 
processes face laterally.[6]The opposing bony surfaces are 
covered by hyaline articular cartilage, and the joint is 
encapsulated by the synovium and fibrous capsule.

Though the prevalence of thoracic backache is less 
as compared to lumbar region still it is of significant 
importance.[7‑13]

To the best of our knowledge any specific classification for 
assessing the thoracic facet joint arthritis is not available in 
literature till date. No guidelines are available in standard 
radio‑diagnosis text books regarding the normal width 
measurements of thoracic facet joints.

It is a common problem faced by musculoskeletal 
radiologists while routine CT and MRI reporting that 
whether to label the thoracic joints as grade 1 arthritic when 
the space looks narrow as compared to lumbar facet joints 
but other tell‑tale signs of degeneration are missing.

Purpose

In this paper, we have attempted to answer these two 
questions:
1. What are the measurements of thoracic facet joint space 

in symptomatic and asymptomatic study population?
2. Can the lower cut off of 2 mm for labelling Facet Joint 

Arthritis be safely applied to thoracic facet joints?

What is the hurdle in delimiting the normal and arthritic 
facet joint space in dorsal spine?
As per the standard protocol, the values of thoracic facet joint 
spaces ought to be compared in the control and case i.e., FJA 
group. Further, the validity of the facet joint space for the 
diagnosis of thoracic facet joint arthritis should be estimated 
by plotting the receiver operating characteristic (ROC) curve 
and determining the area under the curve (AUC) along‑with 
sensitivity and specificity of cut‑off points.

The problem lies in defining the ‘case’. There is no 
‘gold standard’ definition of facet joint arthritis. It is not 
possible to accurately diagnose the facet joint pain either 
by physical examination[14]or by imaging.[15]There is only 
moderate co‑relation between radiologic and pathologic 
grading of facet joints.[16]Significant numbers of clinically 
asymptomatic but radiologically arthritic facet joints makes 
the situation further complex.[17,18]Even the diagnostic blocks 
have significant false positive results.[19,20]

Methodology

The cross‑sectional study was carried out after taking 
approval from ethical committee of our institution 
in a Medical College setting from December 1, 2018 
to November 30, 2019. We analysed the CT scans of 
63 patients (1512 thoracic facet joints) in this time 
period who gave us informed consent. A 128 slice 
computed tomography scanner by Philips Medical System 
(Model no: Ingenuity Core 128) was used to analyse facet 
joints of both sides in both axial as well as sagittal planes 
in bone window. Negative/reverse mode of the images was 
also used in some participants to measure thoracic facet 
joint widths using window adjustment setting wherever 
required. The axial slice thickness of 1 mm was used in 
thoracic imaging.

We included participants above 18 years of age in this study 
who underwent CT thorax for cause sun related to dorsal 
spinal pain. Participants with a history of spine trauma 
or metastasis/tumours or tuberculosis of spine or not in 
condition to give history were excluded from the study. 
The measurements of facet joint space was done by a single 
person, the second author herself and she was not aware 
of the response of patient to the question of thoracic spine 
pain. The individuals’ answer to the question ‘Have you 
had spinal pain in the scanned part for past 12 months?’ 
was used in the present study as the spinal pain outcome. 
This was asked by trained post graduate students. The 
individuals who report edhaving pain on ‘all days’ or 
‘most of the days’ were considered to be symptomatic, and 
individuals who reported having no spinal pain, spinal 
pain on ‘a few days’, or ‘some days’ were considered to be 
asymptomatic. Those who helped in data collection were 
not involved in CT analysis.

IBM SPSS Statistics v 26 was used for statistical analysis. 
Descriptive statistics (Means, Standard deviation, Standard 
error of mean, Variance etc.) was run for the entire sample, 
those considered symptomatic as well as those considered 
asymptomatic. All data generated or analysed during the 
study are included in the published paper.

Most of the data collected followed non normal 
distribution (tested using Kolmogorov‑smirnova and 
Shapiro‑wilke test).Comparison between groups was 



Figure 1: Box plot demonstrating distribution of facet joint space in 
overall study sample
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done using non parametric tests vizKruskalwallis, Mann 
Whitney U test where appropriate. Bivariate pearson 
correlation was used to evaluate correlation between age 
and facet joint measurements. Chi square test was used for 
correlation of categorical parameters. Box plots and graphs 
were created accordingly from the collected data for visual 
representation.

Results

A total of 63 participants were enrolled in the study[Table 1]
and a total of 1512 thoracic facet joints were measured 
across all levels. Mean age of the entire study sample was 
59.19 ± 15.19 years, ranging from 33‑97 years and a standard 
error of mean 1.365 years. Overall mean thoracic facet joint 
space was measured to be 1.270 mm ± 0.3416 mm, ranging 
from 0 to 3.1 mm and a standard error of mean 0.0088 mm 
and a variance of 0.117 mm. The median was 1.300 mm while 
mode was 1.1 mm.[Figure 1] shows box plot demonstrating 
distribution of facet joint space in entire sample, including 
outliers. As can be noted, lower quartile (25th percentile) was 
1.1 mm and upper quartile (75th percentile) was 1.5 mm. Very 
few thoracic facet joints had spaces more than 2mm. Means 
of individual levels of thoracic facet joint space of the overall 
sample has been outlined in [Table 2] and its distribution 
has been shown in [Figure 2].The smallest thoracic facet 
joint space was noted at T1‑2, closely followed by T4‑5, while 
T10‑11 recorded largest facet joint space. T11‑12 and T12‑L1 facet 
joint spaces were recorded less than T10‑11. [Figure 3] shows 
the trend of thoracic facet joint space from T1‑2to T12‑L1.
When thoracic facet joints were sub‑classified as upper 
(T1‑2to T4‑5), Middle (T5‑6to T8‑9) and lower (T12‑L1), there was 

a steady increase in mean of facet joint space from upper 
to lower. [Figure 4] Significant difference was present 
between the three subgroups of thoracic facet joints based 
on location – Kruskallwallis test between groups: P = 0.000.

33 men and 30 women were present in the study. Men 
had significantly larger mean facet joint measurements as 
compared to women (P = 0.001, z = ‑3.267; Mann Whitney 
U test) with a mean difference of 0.1223 mm. [Table 3] 
compares means of facet joint space at individual levels in 
men and women.

In [Table 4]we have outlined the percentage of study 
population that would be classified as having FJA if we 
consider the individual cut offs.

A total  of  27 part ic ipants  were asymptomatic 
(18men, 9 women). The mean age of asymptomatic sample 
was 64.85 years ± 15.84 years. Standard error of mean was 
2.156 years and median age was 62 years. Age of participants 
ranged from 43 to 97 years. A total of 648 thoracic facet joints 
were measured across all levels in them.

Overall mean thoracic facet joint space in asymptomatic 
participants was measured to be 1.294 mm ± 0.4146 mm, 
ranging from 0 to 3.1 mm and a standard error of mean 0.0163 
mm and a variance of 0.172 mm. The median was 1.300 mm.

Table 1: Demography of the study population

Females 
Number (%)

Males 
Number (%)

Total 
Number (%)

Population 30 (47.6%) 33 (52.4%) 63 (100%)

Spine pain No 9 18 27 (42.9%)

Yes 21 15 36 (57.1%)

Age <40 years 3 0 3 (4.8%)

40-49 7 9 16 (25.4%)

50-59 11 6 17 (27%)

60-69 3 3 6 (9.5%)

≥70 6 15 21 (33.3%)

Table 2: Descriptive data of individual dorsal facet joint space for the overall sample

T1-2 T2-3 T3-4 T4-5 T5-6 T6-7 T7-8 T8-9 T9-10 T10-11 T11-12 T12-L1

Mean (mm) 1.163 1.226 1.190 1.169 1.276 1.294 1.329 1.316 1.337 1.378 1.290 1.271

SD (mm) 0.4493 0.4753 0.3717 0.4001 0.2572 0.2131 0.2672 0.2741 0.3138 0.2961 0.3214 0.2895

SE (mm) 0.0400 0.0423 0.0331 0.0356 0.0229 0.0190 0.0238 0.0244 0.0280 0.0264 0.0286 0.0258

Range (mm) 0-2.3 0-3.1 0-2.3 0-1.8 0.4-1.8 1.0-1.8 0.9-2.1 0.9-2.1 0.7-2.3 0.7-2.3 0.6-202 0.6-1.9

50th percentile (mm) 1.100 1.100 1.200 1.200 1.300 1.200 1.300 1.300 1.400 1.400 1.300 1.3

Interquartile range (mm) 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.4

Variance (mm) 0.202 0.226 0.138 0.160 0.066 0.045 0.071 0.075 0.098 0.088 0.103 0.084



Figure 4: Comparison of facet joint space at upper, middle and lower 
thoracic levels

Figure 2: Box plot distribution for individual facet joint levels in the 
overall sample

Figure 3: Means of dorsal facet joint space at individual levels in the 
overall sample
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Means of facet joint space at individual levels are outlined 
in [Table 5] and also in [Figure 5] which shows largest facet 
joint space at T10‑11 and smallest at T4‑5.

Average facet joint space in males was found to be 
1.327 ± 0.333 and 1.223 ± 0.089 in females. No significant 
difference was found between the two (Mann Whitney U test 
P = 0.247). Using bivariate Pearson correlation test, significant 
but negative negligible correlation[21] was found between age 
and average thoracic facet joint space (r = ‑0.276, P = 0.044) 
36 symptomatic participants (21 women and 15 men) had 
mean age 54.96 years ± 13.53 years. Standard error of mean 

Table 3: Comparison of Females and Males

Females 
Mean±SD

Males 
Mean±SD

Asymp. Sig. (2-tailed) 
Mann Whitney U test

Age (years) 53.87±13.12 64.03±15.66 0.002

T1-2(mm) 1.155±0.4069 1.171±0.4876 0.727

T2-3 (mm) 1.110±0.3578 1.332±0.5427 0.014

T3-4 (mm) 1.105±0.1952 1.268±0.4671 0.001

T4-5 (mm) 1.225±0.2814 1.118±0.4800 0.824

T5-6 (mm) 1.2700±0.2367 1.282±0.2762 0.477

T6-7(mm) 1.232±1.905 1.344±0.2213 0.005

T7-8 (mm) 1.235±0.1947 1.415±0.2952 0.001

T8-9(mm) 1.277±0.2243 1.352±0.3100 0.408

T9-10 (mm) 1.203±0.2577 1.458±0.3128 0.000

T10-11 (mm) 1.250±0.2601 1.494±0.2800 0.000

T11-12(mm) 1.203±0.2888 1.370±0.3310 0.011

T12-L1 (mm) 1.200±0.2762 1.336±0.2880 0.010

Mean all levels (mm) 1.206±0.1636 1.328±0.2518 0.001

Table 4: Percentage of sample that would be classified as having 
FJA with various cut offs

Cut off %of dorsal joints 
classified as having FJA

No of dorsal joints 
classified as having FJA

<2.0 mm 97.8% 1479

<1.5 mm 71.9% 1087

<1.4 mm 61.6% 932

<1.3 mm 48.1% 727

<1.2 mm 34.8% 526

<1.1 mm 19.6% 296

<1.0 mm 12.5% 189

Table 5: Descriptive data of facet joint space at individual levels in asymptomatic subjects

T1-2 T2-3 T3-4 T4-5 T5-6 T6-7 T7-8 T8-9 T9-10 T10-11 T11-12 T12-L1

Mean (mm) 1.183 1.265 1.187 1.011 1.239 1.364 1.404 1.411 1.398 1.470 1.306 1.311

SD (mm) 0.5230 0.5671 0.4960 0.5023 0.2897 0.2455 0.3215 0.2969 0.3515 0.3248 0.3683 0.3500

SE (mm) 0.0712 0.0772 0.0675 0.0684 0.0394 0.0334 0.0438 0.044 0.0478 0.0442 0.0501 0.0476

Range (mm) 0-2.3 0-3.1 0-2.3 0-1.7 0.4-1.7 1-1.8 1-2.1 0.9-2.1 0.9-2.3 0.8-2.3 0.6-2.2 0.6-1.9

50th percentile (mm) 1.100 1.100 1.150 1.100 1.300 1.3 1.300 1.400 1.450 1.500 1.300 1.300

Interquartile range (mm) 0.7 0.5 0.5 0.4 0.3 0.3 0.4 0.5 0.5 0.5 0.3 0.4

Variance (mm) 0.273 0.322 0.246 0.252 0.084 0.060 0.103 0.088 0.124 0.106 0.136 0.123



Figure 5: Trend of facet joint space measurement in asymptomatic 
subjects

Figure 6:  Trend of  facet  jo in t  space measurement  in 
asymptomatic subjects

Figure 7: Box plot comparing facet joint measurements in asymptomatic 
and symptomatic subjects
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was 1.595 years and median age was 51 years. Age ranged 
from 33 to 79 years. A total of 864 dorsal facet joints were 
measured across all levels in them.

Overall mean thoracic facet joint space in symptomatic 
participants was measured to be 1.252 mm ± 0.2732 mm, 
ranging from 0 to 2.2 mm and a standard error of mean 
0.0093 mm and a variance of 0.075 mm. The median was 
1.300 mm.

Descriptive statistics of dorsal facet joint space at individual 
levels in symptomatic participants is outlined in [Table 6]
and trends of mean facet joint according to level is shown 
in [Figure 6].

T10‑11 forms the largest joint space, but the smallest joint space 
is of T1‑2 and not of T4‑5as in previous analysis.

Average facet joint space in males was found to be 
1.330±0.091 and 1.196±0.187 in females. Females were found 
to have significantly smaller facet joint space compared 
to males (Mann Whitney U test P = 0.002). There was no 
significant correlation between age and average dorsal 
facet joint space among symptomatic participants (bivariate 
pearson correlation test, r = ‑ 0.140, P = 0.242).

When asymptomatic and symptomatic participants 
were compared, there was a significant difference in sex 
distribution between the two groups. (P = 0.005, Pearson 
Chi‑square value = 7.732).

The two groups (asymptomatic and symptomatic subjects) 
differed significantly on the basis of age and sex distribution. 
Means of individual facet joint levels were similar in all but 
three levels (T4‑5, T8‑9, T10‑11) [Table 7].[Figure 7] shows box 
plot of facet joint distribution among asymptomatic and 
symptomatic subjects.

Discussion

Ours is the first study to evaluate the measurements of 
thoracic facet joint space on computed tomography in 
asymptomatic and symptomatic participants with thoracic 
spine pain.

Table 6: Descriptive data of facet joint space at individual levels in symptomatic subjects

T1-2 T2-3 T3-4 T4-5 T5-6 T6-7 T7-8 T8-9 T9-10 T10-11 T11-12 T12-L1

Mean (mm) 1.149 1.197 1.193 1.288 1.304 1.254 1.274 1.244 1.290 1.308 1.279 1.242

SD (mm) 0.3882 0.3947 0.2440 0.2455 0.2279 0.1768 0.2028 0.2331 0.2759 0.2533 0.2833 0.2324

SE (mm) 0.0458 0.0465 0.0288 0.0289 0.0269 0.0208 0.0239 0.0275 0.0325 0.0299 0.0334 0.0274

Range (mm) 0-2.2 0-2.2 0.7-1.6 0.9-1.8 0.7-1.8 1-1.6 0.9-1.6 0.9-1.7 0.7-1.7 0.7-1.9 0.8-1.9 0.9-1.7

50th percentile (mm) 1.150 1.250 1.200 1.300 1.300 1.200 1.300 1.200 1.300 1.300 1.300 1.250

Interquartile range (mm) 0.3 0.4 0.4 0.4 0.3 0.3 0.4 0.3 0.3 0.4 0.5 0.5

Variance (mm) 0.151 0.156 0.060 0.060 0.052 0.031 0.041 0.054 0.076 0.064 0.080 0.054



Figure 8: Sagittal CT image (bone window) of 70‑year‑old female at 
the level of thoracic facet joints shows facet joint width measured by 
green coloured calipers in a patient with no history of spinal pain but 
joint space is <2 mm at almost all levels
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Overall mean thoracic facet joint space of 1.294 mm ± 0.4146 mm 
in 648 thoracic facet joints of asymptomatic participants 
and 1.252 mm ± 0.2732 mm in 864 thoracic facet joints 
of symptomatic participants goes against the practice of 
labelling <2 mm joint space as grade 1 FJA in thoracic joints. 
If we go by this cut‑off then 97.8% of our sample would be 
classified as having grade 1 thoracic FJA. This is bizarre 
and worth scrutiny.[22]

Over the course of our analysis of dorsal facet joints, 
we have observed that it is important to assess the facet 
joint space in both axial and sagittal view rather than 
on any single view [Figures 8 and 9A, B]. It is easier 
to visualise facet joint space on sagittal view in dorsal 
spine because of considerable overlap of facets in axial 
view. The measurements in sagittal view are more as 

compared to axial view at same level, albeit little but 
still noticeable.

The 1999 classification of facet joint arthritis by We ishupt 
et al.[4] was found lacking by us on two accounts.

First, as the grades of FJA increase, the parameter ‘decrease 
in facet joint space’ remains a constant. What actually 
matters is the extent of osteophytes, erosions and other 
degenerative changes.

Second, this practice of measuring joint space to determine 
if a facet joint is arthritic is neither time efficient in terms of 
reporting MRI/CT spine, nor is it supported by literature that 
decrease in facet joint is of any actual clinical significance.

Most radiologists actually grade the facet joints in terms of 
degenerative changes rather than measuring the joint space 
distances in facet joints. Many patients have normal Facet 
joint spaces accompanied by severe degenerative changes. 
If such patients are to be kept in grade 3 of FJA based upon 
the osteophytes then there is no role of decrease in joint 
space. Similarly, it is not uncommon to see decreased joint 
space without any degenerative changes.

This cut‑off of 2 mm is arbitrary without taking into account 
the differences in race, ethnicity, body built, etc.

A review article published by vialle Emiliano neves et al.[23] 
in 2016 concludes that there is a great disparity in several 
grading systems involving geometric or descriptive 
measurements of changes related to disc and facet 
degeneration in terms of the criteria applied, the results 
presented, and the possible clinical correlations.

Table 7: Comparison between symptomatic and asymptomatic 
subject

Mann-Whitney U Wilcoxon W Z Asymp. 
Sig. (2-tailed)

age 1288.000 3916.000 -3.238 0.001

T1-2 1943.000 4571.000 -0.005 0.996

T2-3 1903.500 4531.500 -0.203 0.839

T3-4 1911.000 3396.000 -0.164 0.870

T4-5 1345.500 2830.500 -2.977 0.003

T5-6 1696.500 3181.500 -1.233 0.218

T6-7 1561.500 4189.500 -1.912 0.056

T7-8 1588.500 4216.500 -1.769 0.077

T8-9 1339.500 3967.500 -3.003 0.003

T9-10 1600.500 4228.500 -1.705 0.088

T10-11 1350.000 3978.000 -2.954 0.003

T11-12 1849.500 4477.500 -0.468 0.640

T12-L1 1599.000 4227.000 -1.713 0.087

Average 1852.000 4480.000 -0.454 0.650

Figure 9 (A and B): (A) CT image (negative bone window) of 28 years 
old male at the level of D10‑11 thoracic facet joints shows difference in 
facet joint width on sagittal (2A) and axial views (2B) measuring 1.65 
mm and1.28 mm, respectively. The patient is an asymptomatic young 
male but joint space at D10‑D11 is <2 mm which labels it Grade‑I FJ 
arthritis as per existing grading criteria. (B) CT image (negative bone 
window) of 28‑year‑old male at the level of D10‑11 thoracic facet 
joints shows difference in facet joint width on sagittal (2A) and axial 
views (2B) measuring 1.65 mm and1.28 mm, respectively. The patient 
is an asymptomatic young male but joint space at D10‑D11 is <2 mm 
which labels it Grade‑I FJ arthritis as per existing grading criteria

A B
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The 2–4 mm normal joint space width criteria was initially 
not mentioned by Pathria et al.[5]It was added later on by 
Weishupt et al.[4]in 1999 citing Houghton[24] presuming it 
to be representative of the thickness of two cartilaginous 
layers. Both the studies included only those patients who 
had backache.

After the publication of this study further development 
in research has taken place. In a cadaveric study in 1999 
Shepherd et al.[25] demonstrated that the mean cartilage 
thickness of the knee was significantly greater than that 
of the ankle and hip (P < 0.001).The cartilage thickness is 
not same in all persons and even in each individual it is 
different in various joints. They concluded that the larger 
and heavier was a donor the thicker was the cartilage in 
the lower limb joints.

Another cadaveric study by Yoganandan et al.[26] in 2003 
have demonstrated that the cartilage thickness was 
lower in females than in males in both upper as well as 
lower cervical spine. Even more important observation 
was that the facet joint width demonstrated differences 
between the Upper Cervical Spine and Lower Cervical 
Spine (P < 0.0001), with higher magnitudes in the 
upper (17.4 mm ± 0.4) than in the lower (11.3 mm ± 0.3) 
region. Our own findings concur with this study as we 
too observed that females have significantly smaller facet 
joint space compared to males.

Unfortunately, no similar cadaveric or radiological study 
regarding thoracic facet cartilage thickness or facet joint 
space could be found in literature as a reference. Chua 
and Bogduk had reported as early as 1995 that the thoracic 
medial branches are not that close to the facet joint, as they 
swing laterally to circumvent the multifidus and at the mid 
thoracic levels they do not run on bone, instead, they are 
suspended in the inter‑transverse space.[27]

A 3‑D anatomical and biomechanical analysis of 
thoraco‑lumbar spine was published by Masharawiet al.[28] 
in which they have concluded that asymmetry in facet 
orientation is a normal characteristic in thorax.

Further, in a cadaveric micro‑CT and sheet plastination 
study done by Thorpe Lowis CG et al.[29] to know the 
anatomy and configuration of Facet Joint recesses at 
different levels of the spine, it was found that in the 
thoracic region the FJ recesses were comparatively smaller 
in size.

In the absence of availability of any separate classification, 
most of the radiologists use the cut‑off of 2 mm facet joint 
space to differentiate between grade 0 and grade 1 FJA in 
thoracic spine too. However, this does not do any justice 
as the thoracic vertebral and facet joint parameters are not 
same as that of lumbar vertebra.

Why so much hue and cry about normal facet joint space 
parameters in thoracic spine?
Thoracic Facet joint arthritis is classified as M46.94 under 
International classification of diseases[30] (ICD)‑ 10 and the 
patients are allowed to file for worker’s compensation as 
per law.

It may be quite normal for a radiologist to report grade 1 
FJA if the facet joint space appears decreased to him/her in 
cases undergoing cross sectional imaging for backache. This 
is inconsequential, clinically, in most of the cases because 
such grade 1 Facet Joint Arthritis ought to be managed 
conservatively. However, the problem in these “harmless” 
observations in reporting of thoracic spine arises when the 
patient files for workman’s compensation for his arthritis 
of spine.

This finding of grade 1 FJA leads to many non‑invasive/invasive 
interventions which are unwarranted. This occurs specially in 
those cases where no other positive finding corresponding to 
the complaint of pain in dorsal spine. Why this modification 
in cut‑off value is important is because labelling the facet 
joints as arthritic may lead to the patient being subject to 
interventional procedure when no other obvious cause of 
backache like Prolapsed inter‑vertebral disc (PIVD), Nerve 
root compression can be demonstrated.

Whether the radiologically evident FJA is associated with 
backache is still a matter of debate.

The casual approach should be replaced by due diligence 
before labelling a thoracic facet joint being arthritic. This 
finding can have a bearing upon the implant development 
in the treatment modality of distraction of facets with 
intra‑articular spacers.[31] Size of spacers used in lumbar 
spine range from 2.5 mm to 4 mm height. The restoration 
of more than natural facet joint space width may result 
in over‑distraction ultimately affecting the outcome of 
procedure.

Although futuristic, the work on regeneration of facet via tissue 
engineering has already begun.[32] Knowledge of anatomical 
details is a prerequisite for success of such endeavours.

We expect our paper to be an index study to stimulate 
further research with even larger study samples and better 
statistical tools to further delineate the normal and abnormal 
facet joints in largely ignored thoracic part of spine.

Weakness of study
This study is not without limitations. Major shortcoming of 
this study is that we have not done this study with medial 
branch block injections to test or confirm thoracic FJA.  
Our study is basedupon only radiological findings. The 
participant was taken as symptomatic or asymptomatic 
depending on their positive response to dorsal spinal pain 
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query. Problem is that though radiologically FJA may be 
present at any single specific level and the patient may be 
symptomatic as well but it is not necessary that pain can be 
attributed to the radiological FJA level. Situation is further 
complex in case of FJA at multiple levels.

These objections can be addressed to a large extent by 
diagnostic median branch block.

Another limitation is that it is a CT based study and CT is 
not the tool to assess the cartilage and early arthritic changes 
like inflammation and oedema. Last, most of the study 
participants belong to sub Himalayan farming community. 
The race, demography, and lifestyle may have influenced 
our findings as compared to other populations.

Conclusion

In our study we conclude that the mean of facet joint space in 
dorsal spine is 1.270 mm ± 0.3416 mm. The popular lumbar 
FJA classification by Weishupt et al.[4] cannot be applied in 
its present form in dorsal spine, without the modification 
in parameters of grade 1 FJA.

Learning points
• Dedicated cadaveric studies need to be conducted 

focussing on cartilage thickness and facet joint space of 
thoracic vertebrae.

• Sagittal section evaluation of dorsal facet joint cannot 
be omitted.

• Based on our CT based analysis, the 2–4 mm normal facet 
joint space does not hold true for thoracic facet joints.

• The lower cut‑off of normal dorsal facet joint space 
probably lies around 1 mm.
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