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Letters to the Editors
18F- fluoride PET/CT assessment 
in patients fulfilling the clinical 
arm of the ASAS criteria for 
axial spondyloarthritis. 
A comparative study with 
ankylosing spondylitis

Sirs,    
Patients who fulfilled the ASAS criteria for 
axial spondyloarthritis but do not have ra-
diographic sacroillitis are currently called 
non-radiographic Ax SpA (non Rx Ax SpA) 
(1, 2). In these patients, the demonstration 
of objective signs of inflammation on the 
skeleton might be useful for diagnosis. 18F-
fluoro -2-deoxy-D-glucose (FDG) positron 
emission tomography-computed tomogra-
phy (PET/CT) can detect synovitis and en-
thesitis in SpA (3, 4). 18F-fluoride is a bone 
radionuclide tracer of osteoblastic activity 
that is used for imaging malignant skeletal 
diseases (5). Since the pathological process 
in SpA mainly affects the entheseal struc-
tures that are attached to the bone, one may 
hypothesise that using a bone tracer with 
PET-CT imaging could be useful for the 
assessment of SpA. We evaluated the util-
ity of 18F-fluoride PET-CT in patients with 
non Rx Ax SpA compared to patients with 
ankylosing spondylitis (AS). 
Fifteen patients were evaluated: 10 with non 
Rx Ax SpA (8 F, age [mean ± SD, years] 
35±11.1, disease duration 3.8±1.8, BAS-
DAI 5.4±2.6, CRP 4±2.5 mg/L, all HLA-
B27) and 5 with AS (5 M, age 40.8±9.6, 
disease duration 6.4±1.6, BASDAI 3.6±2.4, 
CRP 12.8±5.3 mg/L, 4 HLA-B27). All pa-
tients were under NSAIDs and none were 
taking DMARDs or biological agents. In 
the non Rx Ax SpA group, no patient had 
MRI bone marrow oedema in the sacroiliac 
joints (SIJ) while 1 patient had spinal in-
flammatory lesions at one discovertebral 
unit. In the AS group, 4 patients had active 
bilateral sacroiliitis (MRI SIJ score using a 
grading method previously described (6): 
4.2±3.4). Three had inflammatory spinal le-
sions at 3 vertebral levels. 18F-fluoride PET/
CT did not show increased radionuclide 
uptake in patients with non Rx Ax SpA. 
Conversely, 4 patients with AS had active 
lesions in at least one area of PET-CT scan: 
the SIJ with bilateral involvement for all 
4 patients (Fig. 1), the spine in 3 patients 
(vertebral corners, costovertebral and cos-
to-transverse joints, facet joints or interspi-
nal ligaments), and the appendicular skel-
eton in 4 patients (sternoclavicular joints, 
acromioclavicular joints, pubic symphysis, 
ischial tuberosity, femoral condyle). One 
patient had disseminated lesions involving 
the costovertebral joints all along the spine. 
In AS patients, the number of areas with in-
creased radionuclide uptake ranged from 2 
to 33. The mean SIJ/sacrum standard uptake 
value (SIJ/S SUV) ratio was 2.02±0.6. For 
SIJ, there was a good concordance between 

active inflammatory areas depicted on 18F-
fluoride PET-CT and MRI. Conversely, for 
spinal lesions, the number of fluoride le-
sions on PET-CT scans largely exceeded 
those detected by spinal MRI (33 vs. 4). 
There was also a relationship between SIJ 
MRI score and SIJ/S SUV ratio. Finally, the 
level of confidence of the clinicians for the 
diagnosis of non Rx Ax SpA using a visual 
analog scale (0–10) was 7.3±0.9 before and 
5.8±1.3 after 18F- fluoride PET-CT analysis.                  
Our results suggest that 18F-fluoride PET-
CT is of limited value for the assessment 
of patients classified in the clinical arm of 
non Rx Ax SpA. Conversely, 18F-fluoride 
PET-CT accurately revealed active lesions 
in patients with established AS and active 
sacroiliitis on MRI (7, 8). Since the pro-
posed pathological sequence in entheseal 
structures in SpA is inflammation that is 
followed by ossification, our finding of 
18F-fluoride uptake only in patients with 
active sacroiliac MRI inflammation and ra-
diographically advanced structural damage 
are coherent with this physiopathological 
sequence (9). The radionuclide uptake de-
tected by this method probably reflects bone 
activity rather than inflammation in AS pa-
tients (8). Its utility for the prediction of pro-
gression of ankylosis/ossification should be 
investigated in future studies. 
Acknowledgments: the authors are indebt-
ed to Mrs Fiona Ecarnot, MSc, Department 
of Cardiology, University Hospital Besan-
çon, France, for her help in preparing the 
manuscript.

É. TOUSSIROT1-4

C. CAODURO5

C. UNGUREANU5 
F. MICHEL6

M. RUNGE7

H. BOULAHDOUR5

É. Toussirot and C. Caoduro contributed equally 
to this work. 
1Clinical Investigation Center for Biotherapy 
INSERM CIC-1431, University Hospital of 
Besançon, Besançon, France; 
2Department of Rheumatology, University 
Hospital of Besançon, Besançon, France; 
3Department of Therapeutics, University of 
Franche Comté, Besançon, France;
4UPRES EA 4266 Pathogens and Inflammation,

University of Franche Comté, Besançon, France; 
5Department of Nuclear Medicine, 6Department 
of Neuromuscular Examinations and Diseases, 
7Department of Radiology, University Hospital 
of Besançon, Besançon, France. 
Address correspondence to: 
Prof. Éric Toussirot, University Hospital of 
Besançon, Clinical Investigation Center for 
Biotherapy INSERM CIC-1431, Place St 
Jacques, 25000 Besançon, France.
E-mail: etoussirot@chu-besancon.fr
Competing interests: none declared.

References 
  1. RUDWALEIT M, van der HEIJDE D, LANDEWÉ R  

et al.: The development of Assessment of Spondy-
loArthritis international Society classification criteria 
for axial spondyloarthritis (part II): validation and fi-
nal selection. Ann Rheum Dis 2009; 68: 777-83.

  2. MOLTO A, PATERNOTTE S, van der HEIJDE D, 
CLAUDEPIERRE P, RUDWALEIT M, DOUGADOS 
M: Evaluation of the validity of the different arms of 
the ASAS set of criteria for axial spondyloarthritis 
and description of the different imaging abnormali-
ties suggestive of spondyloarthritis: data from the 
DESIR cohort. Ann Rheum Dis 2015; 74: 746-51.

  3. TANIGUCHI Y, ARII K, KUMON Y et al.: Positron 
emission tomography/computed tomography: a 
clinical tool for evaluation of enthesitis in patients 
with spondyloarthritides. Rheumatology (Oxford) 
2010; 49: 348-54.

  4. BRUIJNEN ST, GENT YY, VOSKUYL AE, HOEKSTRA 
OS, van der LAKEN CJ: Present role of positron emis-
sion tomography in the diagnosis and monitoring of 
peripheral inflammatory arthritis: a systematic review. 
Arthritis Care Res (Hoboken) 2014; 66: 120-30.

  5. BLAU M, GANATRA R, BEDER MA: 18F-fluoride 
for bone imaging. Semin Nucl Med 1972; 2: 231-7.

  6. RUDWALEIT M, BARALIAKOS X, LISTING J, 
BRANDT J, SIEPER J, BRAUN J: Magnetic reso-
nance imaging of the spine and the sacroiliac joints 
in ankylosing spondylitis and undifferentiated spon-
dyloarthritis during treatment with etanercept. Ann 
Rheum Dis 2005; 64: 1305-10.

  7. STROBEL K, FISCHER DR, TAMBORRINI G et al.: 
18F-fluoride PET/CT for detection of sacroiliitis in 
ankylosing spondylitis. Eur J Nucl Med Mol Imag-
ing 2010; 37: 1760-5.

  8. BRUIJNEN ST, van der WEIJDEN MA, KLEIN JP 
et al.: Bone formation rather than inflammation re-
flects ankylosing spondylitis activity on PET-CT: a 
pilot study. Arthritis Res Ther 2012; 14: R71.

  9. SIEPER J, APPEL H, BRAUN J, RUDWALEIT M: 
Critical appraisal of assessment of structural dam-
age in ankylosing spondylitis: implications for treat-
ment outcomes. Arthritis Rheum 2008; 58: 649-56.

Fig. 1. Axial Short Tau Inversion Recovery (STIR) magnetic resonance imaging (MRI) showing bilateral periarticu-
lar marrow oedema on sacroiliac joints (A). Axial fused PET-CT scan image showing increased 18F-fluoride uptake on 
both sacroiliac joints (B). These data are consistent with active sacroiliitis associated with axial SpA.


