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ABSTRACT 
 

BACKGROUND 

Seronegative spondyloarthritis (SpA) is a group of joint diseases having common 

immunopathologic mechanisms. Early diagnosis and prompt treatment are 

essential for avoiding structural damage and functional impairment in patients 

having these conditions. The aim of this study was to assess the severity of 

spondyloarthritis using Spondyloarthritis Research Consortium of Canada 

(SPARCC) Magnetic Resonance Imaging Spinal Inflammation Index. Further we 

correlated SPARCC MRI score with Ankylosing Spondylitis Disease Activity Score 

(ASDAS). 

 

METHODS 

50 diagnosed patients of spondyloarthritis were taken up for this study. The 

patients were initially evaluated clinically and ASADAS-CRP and ASDAS-ESR scores 

were calculated. Then the patients were subjected to MR Imaging and SPARCC 

spinal inflammation score was calculated. The findings of SPARCC spinal 

inflammation score and ASADAS-CRP and ASDAS-ESR scores were statistically 

analysed. 

 

RESULTS 

Our study results suggest that as the disease activity was increasing, SPARCC 

scores of the patients were also increasing. The correlation of SPARCC Score with 

ASDAS ESR was found to be statistically significant. The correlation of SPARCC 

Score with ASDAS CRP was also found to be statistically significant. 

 

CONCLUSIONS 

Early spondyloarthritis is often difficult to assess and diagnose clinically. Magnetic 

resonance imaging is the best imaging modality to diagnose early spondyloarthritis 

and it is highly sensitive for picking up inflammatory as well as structural changes 

of spondyloarthritis. 
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Seronegative spondyloarthritis (SpA) is a group of 

musculoskeletal conditions having common clinical features 

and immunopathologic mechanisms.1 Seronegative 

spondyloarthritis are classified into five subgroups, which 

include ankylosing spondylitis, psoriatic arthritis, reactive 

arthritis, arthritis associated with inflammatory bowel 

disease and undifferentiated spondyloarthritis.2 

Imaging of the spine and the sacroiliac (SI) joints plays 

an important role in diagnosis, classification and follow up of 

patients with Seronegative spondyloarthritis. Different kinds 

of inflammatory lesions are seen in spondyloarthritis 

because of anatomic complexity of vertebral column. 

Magnetic resonance imaging (MRI) can pick up inflammation 

at spine and SI joints in early stage even before the disease 

manifestations are seen on plain radiographs.3 

The options for treating patients with severe forms of 

spondyloarthritis have been limited in the past.4 

Nonsteroidal anti-inflammatory drugs are widely used and 

rigorous physical therapy played a key role in preserving 

mobility of spine.5 For some time now tumor necrosis factor 

(TNF)– inhibitors have been used for treating 

spondyloarthritis and many studies have reported good 

results with them.6 Early diagnosis and prompt treatment is 

essential for avoiding structural damage and functional 

impairment in patients having these conditions. 

The Spondyloarthritis Research Consortium of Canada 

(SPARCC)7 developed a systematic program of MRI-based 

scoring inflammation and structural damage in both the 

spine and sacroiliac joints. The aim of this study was to 

assess the severity of spondyloarthritis using 

Spondyloarthritis Research Consortium of Canada Magnetic 

Resonance Imaging Spinal Inflammation Index. Further we 

correlated SPARCC MRI score with Ankylosing Spondylitis 

Disease Activity Score (ASDAS). 

 

 
 

METHODS 
 

 

The study was conducted in the Department of 

Radiodiagnosis and imaging of a tertiary care hospital from 

Oct 2018 to March 2020. It was an observational study and 

included 50 diagnosed cases of spondyloarthritis between 18 

and 60 years of age. Patients having rheumatoid arthritis, 

overlap syndrome and other non-articular rheumatism were 

excluded from the study. All patients were initially clinically 

assessed and then underwent relevant investigations. 

Approval was taken from institutional ethical committee for 

the study. Informed consent was taken from all the 

participants of the study. 

 

 

Clinical Assessment 

The clinical assessment of the patient was done using 

ASDAS- C-reactive protein (CRP) score and ASDAS- 

erythrocyte sedimentation rate (ESR) score. Parameters 

used for the ASDAS were back pain, patient global disease 

activity, peripheral pain/swelling and duration of morning 

stiffness. CRP and ESR were determined for all patients. For 

CRP, the blood sample was coagulated and centrifuged. The 

serum was taken and kept at 4°C. CRP levels were measured 

using a Roche Cobas 6000 c501 automatic analyser based 

on an immune turbidimetry method using the reagents and 

instructions provided by the manufacturer. 

The ASDAS-CRP was calculated according using the 

formula-  

 

0.12 x Back pain + 0.06 x Duration of morning stiffness + 

0.11 x Patient global disease activity + 0.07 x Peripheral 

pain/swelling + 0.58 x Ln (CRP + 1)  

 

The ASDAS-ESR was calculated according using the 

formula- 

 

0.08 x Back pain + 0.07 x Duration of morning stiffness + 

0.11 x Patient global disease activity + 0.09 x Peripheral pain 

/ swelling + 0.29 X √𝐸𝑆𝑅) 

 

Patients with ASDAS-CRP score and ASDAS-ESR score 

of <1.3 were considered to be having inactive disease, those 

with 1.3-2.1 having moderate disease activity, those with 

2.1-3.5 having high disease activity and patients having 

score >3.5 were considered to be having very high disease 

activity. 

 

 

Imaging 

Plain radiography was performed using Philips digital 

diagnostic digital radiography system. All patients 

underwent radiographs of whole spine in antero-posterior 

and lateral projections. Radiographs of SI joints were 

performed in short axis postero-anterior (SAPA) projection. 

MRI was performed with 1.5 Tesla Siemens MR Scanner 

(Siemens, Erlangen, Germany) using appropriate surface 

coils. Sequences were obtained in sagittal orientation with 

4-mm slice thickness and 12–15 slices acquired. Spine 

sequences were T1-weighted spin echo (time to recovery 

(TR) 517–618 m sec, time to echo (TE) 13 m sec) and STIR 

(TR 2,720–3,170 m sec, time to inversion 140 m sec, TE 38–

61 m sec). 

 

 

SPARCC MRI Scoring 

After scanning the entire spine, 6 disco-vertebral units (DVU) 

were selected for scoring. These levels were chosen as 

representing the 6 most abnormal levels on STIR sequence. 

Only abnormalities on the STIR sequence were scored. T1 

SE images were used for anatomical reference (Figure 1). 

After selecting levels, three consecutive sagittal slices were 

chosen for scoring at each level representing the most 

abnormal slices for that level. Each discovertebral unit was 

divided into four quadrants: upper anterior endplate, upper 

posterior end plate, lower anterior endplate and lower 

posterior endplate. The presence of increased signal in each 

quadrant was recorded for each of the three sagittal slices. 

 

 

BACKGROUND 
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Maximum score per discovertebral level was 12 and hence 

maximum score for 6 levels was 72. 

A score for intense oedema was assigned to each level 

on each slice. High signal from cerebrospinal fluid was taken 

as a reference for assigning signal intensity. A score of 1 was 

assigned if “intense” signal was seen in any quadrant on a 

single slice. Therefore maximum score per slice was 1, per 

level was 3 and for 6 levels was 18. (Figure 2). 

A score for deep was assigned to each level on each 

slice. A lesion was graded as “deep” if there was 

homogeneous and unequivocal increase in signal extending 

over a depth of at least 1 cm from the surface of endplate. 

A score of 1 was assigned if “deep” signal was seen in any 

quadrant on a single slice. Therefore maximum score per 

slice was 1, per level was 3 and for 6 levels was 18. (Figure 

3). 

 All the above were combined to get a total score as 

under:  

Presence of “bone marrow oedema”  =72 

Presence of “intense oedema”    =18 

Presence of “deep oedema”     =18 

Total maximum score is      =108 

 

Statistical analysis of the data has been done using 

SPSS version 19. 

 

 
 

 

RESULTS 
 

 

 

Out of the 50 patients included in the study, 43(86%) were 

males and 7 (14%) patients were females. The maximum 

age was 49 years and the minimum age was 20 years with 

mean age of 33 years. 24 (48%) patients had disease 

duration less than 10 months, 21 (42%) patients had 

disease duration of 11-17 months and 5 (10%) patients had 

disease duration between 17-24 months. 

ESR of 20 (40%) patients was <20 mm/hr. 12 (24%) 

patients had ESR between 21-40 mm/hr and 18 patients had 

ESR >41 mm/hr. 23 (46%) patients had CRP of less than 07 

mg/l, 04 (08%) patients had CRP value between 8-14 mg/l 

and 23 (46%) patients had CRP value of more than 28 mg/l. 

42 (84%) patients were HLA B27 positive and 8 (16%) 

patients were HLA B27 negative. 

2 (4%) patients had ASDAS ESR score less than 1.3; 

suggestive of inactive disease. 17 (34%) patients had 

ASDAS ESR score between 1.3-2.1; suggestive of moderate 

disease activity. 12 (24%) patients had ASDAS ESR score 

between 2.2-3.5; suggestive of high disease activity and 19 

(38%) patients had ASDAS ESR score of more than 3.5; 

suggestive of very high disease activity. 2 patients had 

ASDAS CRP score of less than 1.3; suggestive of inactive 

disease. 18 (36%) patients had ASDAS CRP score between 

1.3-2.1; suggestive of moderate disease activity. 10 (20%) 

patients had ASDAS CRP score between 2.2-3.5; suggestive 

of high disease activity and 20 (40%) patient had ASDAS 

CRP score of more than 3.5; suggestive of very high disease 

activity. 

17 (34%) patients had bone marrow oedema score 

between 0-24. 32 (64%) patients had bone marrow oedema 

score between 25 – 48 and 1 (2%) patient had score 

between 49-72. 33 (66%) patients had intense bone marrow 

oedema score between 0 – 6 and 17 (34%) patients had 

intense bone marrow oedema score between 7-12. None of 

the patients had intense bone marrow oedema score greater 

than 12. 49 patients had deep bone marrow oedema score 

of 0 (Zero). Only 1 patient had deep bone marrow oedema 

score of 2 (two). 

19 (38%) patients had SPARCC Score between 0-27, 28 

(56%) patients had SPARCC score between 28- 54 and 3 

(6%) patients had SPARCC Score between 55-81. None of 

the patients had SPARCC Score above 82 (Table 1). 18 

patients had SPARCC Score between 27-54 and their ASDAS-

CRP Score was >3.5. 3 patients had SPARCC Score 55-81 

out of which 2 of patients had ASDAS-CRP >3.5. These study 

results imply that as the disease activity was increasing, 

SPARCC scores of the patients were also increasing. The 

correlation of SPARCC Score with ASDAS ESR was found to 

be statistically significant (Table 2). The correlation of 

SPARCC Score with ASDAS CRP was also found to be 

statistically significant (Table 3). 

 

SPARCC Score No. of Patients % 
0-27 19 38 

28-54 28 56 
55-81 3 6 
82-108 0 0 

Total 50 100 

Table 1. Distribution of SPARCC Score 

 

S
P

A
R

C
C

  

S
c
o

re
 

<1.3 1.3-2.1 2.1-3.5 >3.5 Grand Total 

P
-V

a
lu

e
 

P
a

ti
e

n
ts

 

% 

P
a

ti
e

n
ts

 

% 

P
a

ti
e

n
ts

 

% 
P

a
ti

e
n

ts
 

% 

P
a

ti
e

n
ts

 

% 

0-27 2 10.5 15 78.9 2 10.5 0 0.0 19 100 

0.001 

27-54 0 0.0 2 7.1 9 32.1 17 60.7 28 100 
55-81 0 0.0 0 0.0 1 33.3 2 66.7 3 100 

82-108 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 
Grand 
Total 

2 4.0 17 34.0 12 24.0 19 38.0 50 100.0 

Table 2. Correlation of SPARCC Score with ASDAS ESR Score 
* The Chi-square statistic is significant at 0.05 level 
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0-27 2 10.5 15 79.0 2 10.5 0 0.0 19 100 

0.001 

27-54 0 0.0 3 10.7 7 25.0 18 64.3 28 100 

55-81 0 0.0 0 0.0 1 33.3 2 66.7 3 100 
82-108 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 

Grand 
Total 

2 4.0 18 36.0 10 20.0 20 40.0 50 100 

Table 3. Correlation of SPARCC Score with ASDAS CRP Score 
*. The Chi-square statistic is significant at the 0.05 level 

 

 
 

DISCUSSION 
 

 

Chronic back pain affects up to 10% of general population 

with a significant cost to affected individuals and society at 

large. Spondyloarthritis is a common cause of back pain and 

Ankylosing spondylitis is its commonest subgroup.8 
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Figure 1 

1a. Sagittal T1-weighted image of lumbosacral spine shows 

hypointense areas in anterior aspects of lumbar vertebral endplates 

(arrows). 

1b. Sagittal STIR image of lumbosacral spine shows florid 

hyperintense Romanus lesions in lumbar vertebrae (arrows). 

Patient’s ASDAS CRP score was 3.5. 

 

 

Figure 2 

Sagittal STIR image of dorsal spine showing calculation of SPARCC 

spinal inflammation score. Level 1: score = 2 (antero-superior 

quadrant plus 1 for intensity); Level 2: score = 1 (postero-inferior 

quadrant); Level 3: score = 4 (antero-superior and both inferior 

quadrants plus 1 for depth). Total score = 7. 

 

 

Figure 3 

Sagittal STIR image of dorsal spine showing calculation of SPARCC 

spinal inflammation score. Level 1: score = 5 (3 quadrants plus 1 

each for depth and intensity); Level 2: score = 4 (2 quadrants plus 

1 each for depth and intensity); Level 3: score = 4 (2 quadrants 

plus 1 each for depth and intensity); Level 4: score = 6 (4 

quadrants plus 1 each for depth and intensity). Total score = 19. 

 Diagnostic evaluation and management of SpA is more 

problematic than most other forms of inflammatory 

arthritis.9 This is because physical findings are typically 

confined to later stages of disease. Laboratory investigations 

are essentially limited to acute phase reactants and HLAB-

27, which alone have limited diagnostic value.10 Plain 

radiographic abnormalities occur late, are insensitive to 

change, and depict structural abnormalities only.11,12 With 

the availability of biological therapies that are highly 

efficacious in treatment of SpA with an acceptable safety 

profile, capacity to alleviate signs and symptoms and 

improve the quality of life of the patients, there is need to 

diagnose these disorders at an early stage, before the 

structural damage has occurred.13 

The advent of MRI has proven to be a milestone in the 

evaluation of SpA through its ability to depict objective 

features of active inflammation, thereby facilitating earlier 

diagnosis and ongoing management, and permitting 

quantitative assessment of extent and severity of spinal 

inflammation.14,15 

In our study, there was significant correlation between 

SPARCC inflammation score and ASDAS ESR (p=0.001) and 

CRP (p=0.001). Based on linear regression analysis, SPARCC 

spine scores were significantly associated with symptom 

duration. The most frequently involved DVUs with bone 

marrow oedema on MRI were found in the lower thoracic 

and lumbar spine. The findings described in our report 

confirm previously published data and add new insights to 

the growing body of literature on MRI in axial SpA.16,17,18 The 

distribution of DVU involvement along the spine in our study 

population confirms previous findings that the thoracic and 

lumbar regions of the spine are the areas most frequently 

affected by inflammation in axial SpA.19,20,21 

One of the studies tried to correlate MRI and clinical 

disease activity score (DAS) in a axial SpA outpatient 

population to assess the difference in MR DAS in individuals 

with high and low clinical DAS. The study concluded that MR 

DAS provided information about disease activity not 

provided by the current standard of clinical DAS and may be 

considered as a useful adjunct in clinical practice.22 In 

another study correlation was done between clinical and MRI 

disease activity scores in axial SpA. The study concluded that 

ASDAS was the preferred clinical measure of disease activity 

in SpA and of all MRI assessments, change in SPARCC 

sacroiliac joint inflammation seemed most closely aligned 

with changes in ASDAS, CRP and BASDAI, though the 

correlations were modest.23 In another study the SPARCC 

scoring method was used to compare treatment methods in 

patients with SpA. MRI abnormalities in bone marrow 

oedema (BME) were compared before and after treatment 

in order to compare the efficacy of anti-TNF-α and DMARD, 

alone or in combination. After treatment, ASDAS and 

SPARCC scores, ESR and CRP were significantly improved 

(P < 0.05) in the anti-TNF-α monotherapy and combination 

groups. SPARCC showed a correlation with ASDAS score pre-

treatment. The study concluded that SPARCC can be used 

to assess severity of disease pre-treatment.24 Our study 

results are in concordance with above studies. 
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Our results indicate that MRI provides the best objective 

and complementary evidence for diagnosis of SpA. It was 

positive in 48 out of 50 patients. MRI picked up abnormalities 

in patients who had normal spinal radiography. Plain 

radiography is least sensitive for detection of early SpA. In 

our study group fatty deposition and ankylosis were not seen 

in any of the patients on MRI. Enthesitis was not detected in 

any of the patients under study, probably because of non-

administration of contrast. As shown by various studies, the 

use of dynamic contrast-enhanced MRI could be of value in 

reflecting inflammatory activity. But the same could not be 

used in our study because of cost factor. 

Our study had some limitations. Only sagittal images of 

the spine were scored. Therefore, some lesions that may be 

evident only on coronal planes may have been missed. MRI 

findings were evaluated and the most probable single 

diagnosis was given based on these findings. Therefore, the 

possibility of coexisting conditions was not taken into 

account. Finally, the present Spondyloarthritis cohort had 

established disease. The sample size was small and the 

timing of MRI examinations was not similar for all patients. 

There was also no group of patients without axial SpA who 

served as a control for this exercise. In our study MRI was 

done early in the disease and only bone marrow oedema 

was taken into consideration for SPARCC scoring. Other 

changes like Spondylodiscitis, enthesitis, insufficiency 

fracture changes were not taken into consideration. 

 

 
 

 

CONCLUSIONS 
 

 

 

Early spondyloarthritis is often difficult to assess and 

diagnose clinically. The diagnosis frequently depends on 

radiological evaluation. Plain radiographs have a limited role 

in early diagnosis. MRI is the best imaging modality to 

diagnose early spondyloarthritis. It is highly sensitive for 

picking up inflammatory as well as structural changes of SpA 

and the changes are apparent as early as 3 months. 

 

 
 

REFERENCES 
 

 

[1] Braun J, Baraliakos X, Buehring B, et al. Imaging of axial 

spondyloarthritis. New aspects and differential 

diagnosis. Clin Exp Rheumatol 2018;36 Suppl 

114(5):35-42. 

[2] Dougados M, van der Linden S, Juhlin R, et al. The 

European Spondylarthropathy Study Group preliminary 

criteria for the classification of spondylarthropathy. 

Arthritis Rheum 1991;34(10):1218-1227. 

[3] Hermann KG, Bollow M. Magnetic resonance 

tomography in spondylarthropathies. Aktuelle 

Rheumatol 2002;27:323-331. 

[4] Braun J, Sieper J. Biological therapies in the 

spondyloarthritides--the current state. Rheumatology 

(Oxford) 2004;43(9):1072-1084. 

[5] van Tubergen A, Landewe R, van der Heijde D, et al. 

Combined spa-exercise therapy is effective in patients 

with ankylosing spondylitis: a randomized controlled 

trial. Arthritis Rheum 2001;45(5):430-438. 

[6] Davis JC, van der Heijde D, Braun J, et al. Recombinant 

human tumor necrosis factor receptor (etanercept) for 

treating ankylosing spondylitis: a randomized, 

controlled trial. Arthritis Rheum 2003;48(11):3230-

3236. 

[7] Maksymowych WP, Dhillon SS, Park R, et al. Validation 

of the spondyloarthritis research consortium of Canada 

magnetic resonance imaging spinal inflammation index: 

is it necessary to score the entire spine? Arthritis Rheum 

2007;57(3):501-507. 

[8] Braun J, Baraliakos X, Golder W, et al. Magnetic 

resonance imaging examinations of the spine in patients 

with ankylosing spondylitis, before and after successful 

therapy with infliximab: evaluation of a new scoring 

system. Arthritis Rheum 2003;48(4):1126-1136. 

[9] De Rycke L, Maas M, Tak PP, et al. 'MRI-tis' in the early 

diagnosis of axial SpA: issues and limitations. Nat Rev 

Rheumatol 2010;6(11):666-669. 

[10] Collantes E, Veroz R, Escudero A, et al. Can some cases 

of ‘possible’ spondyloarthropathy be classified as 

‘definite’ or ‘undifferentiated’ spondyloarthropathy? 

Value of criteria for spondyloarthropathies. Spanish 

Spondyloarthropathy Study Group. Joint Bone Spine 

2000;67(6):516-520. 

[11] Braun J, van der Heijde D. Imaging and scoring in 

ankylosing spondylitis. Best Pract Res Clin Rheumatol 

2002;16(4):573-604. 

[12] Braun J, Baraliakos X, Golder W, et al. Analysing chronic 

spinal changes in ankylosing spondylitis: a systematic 

comparison of conventional X-rays with magnetic 

resonance imaging using established and new scoring 

systems. Ann Rheum Dis 2004;63(9):1046-1055. 

[13] Romero-Sanchez C, Robinson WH, Tomooka BH, et al. 

Identification of acute phase reactants and cytokines 

useful for monitoring infliximab therapy in ankylosing 

spondylitis. Clin Rheumatol 2008;27(11):1429-1435. 

[14] Hermann KGA, Althoff CE, Schneider U, et al. Spinal 

changes in patients with spondyloarthritis: comparison 

of MR imaging and radiographic appearances. 

Radiographics 2005;25(3):559-569. 

[15] Lukas C, Braun J, van der Heijde D, et al. Scoring 

inflammatory activity of the spine by magnetic 

resonance imaging in ankylosing spondylitis: a multi 

reader experiment. J Rheumatol 2007;34(4):862-870. 

[16] Feldtkeller E, Khan MA, van der Heijde D, et al. Age at 

disease onset and diagnosis delay in HLA-B27 negative 

vs. positive patients with ankylosing spondylitis. 

Rheumatol Int 2003;23(2):61-66. 

[17] Maksymowych WP, Inman RD, Salonen D, et al. 

Spondyloarthritis Research Consortium of Canada 

magnetic resonance imaging index for assessment of 

sacroiliac joint inflammation in ankylosing spondylitis. 

Arthritis Rheum 2005;53(5):703-709. 

[18] Baraliakos X, Landewe R, Hermann KG, et al. 

Inflammation in ankylosing spondylitis: a systematic 

description of the extent and frequency of acute spinal 



Jebmh.com Original Research Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 7/Issue 25/June 22, 2020                                             Page 1208 
 
 
 

changes using magnetic resonance imaging. Ann 

Rheum Dis 2005;64(5):730-734. 

[19] Bennett AN, Rehman A, Hensor EM, et al. Evaluation of 

the diagnostic utility of spinal magnetic resonance 

imaging in axial spondylarthritis. Arthritis Rheum 

2009;60(5):1331-1341. 

[20] Machado P, Landewe R, Lie E, et al. Ankylosing 

Spondylitis Disease Activity Score (ASDAS): defining 

cut-off for disease activity states and improvement 

scores. Ann Rheum Dis 2011;70(1):47-53. 

[21] Chiowchanwisawakit P, Lambert RGW, Conner-Spady B, 

et al. Focal fat lesions at vertebral corners on magnetic 

resonance imaging predict the development of new 

syndesmophytes in ankylosing spondylitis. Arthritis 

Rheum 2011;63(8):2215-2225. 

[22] MacKay JW, Aboelmagd S, Gaffney JK. Correlation 

between clinical and MRI disease activity scores in axial 

spondyloarthritis. Clin Rheumatol 2015;34(9):1633-

1638. 

[23] Creemers MCW, Franssen MJ, van’t Hof MA, et al. 

Assessment of outcome in ankylosing spondylitis: an 

extended radiographic scoring system. Ann Rheum Dis 

2005;64(1):127-129. 

[24] Cui Y, Zheng J, Zhang X, et al. Evaluation of treatments 

for sacroiliitis in spondyloarthropathy using the 

spondyloarthritis Research Consortium Canada scoring 

system. Arthritis Res Ther 2016;18:38. 

 

 

 


