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DISH

• Diffuse idiopathic skeletal hyperostosis (DISH) is bone forming disease characterized 
by entheseal ossification and/or calcification involving mainly the thoracic spine 

• Peripheral joints and adjacent entheses can also be involved 



J.S. Kuperus et al.  Best Practice & Research Clinical Rheumatology (2020)
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Pathophysiology of DISH 

Differentiation of mesenchymal cells into bone-forming cells 





J.S. Kuperus et al.  Best Practice & Research Clinical Rheumatology (2020)
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1. DISH frequently  involves the 
thoracic spine, which is not usually 
involved in spondylosis until late 
stages

2. The intervertebral disc height is 
usually preserved in patients with 
DISH, whereas it is reduced in 
individuals with spondylosis

3. In spondylosis, the main target is the 
cartilage of the intervertebral discs, 
whereas in DISH the target is the 
enthesis (with sparing of the 
intervertebral discs)

4. The osteophytes in spondylosis are 
usually transverse, whereas the 
osteophytes in DISH are coarse, 
vertical and bridging



Angelopoulou F, et al. DISH vs Spondyloarthritides. Mediterr J Rheumatol 2020



Amir Bieber et al. Immunotherapy (2020)
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1. There is no ankylosis of the 
facet joints in DISH. Only 
hypertrophic changes with 
capsular ossification. 

2. On the contrary 
costovertebral joints could 
be ankylosed

3. Involvement of CV joints in 
DISH s approximately 40-
50%



Fahmi Anshori  et al. Annals of Medicine and Surgery  (2020)

1. Prevalence of DISH in patients with cervical
OPLL is approximately 50 % with older age as
significant correlating factor.

2. OPLL can cause myelopathy

3. Correlation with DM

4. Common in Asian populations with DISH



PC Emary et al. J Can Chiropr Assoc 2017

• elongation of the styloid process, 

which results from  entheseal 

calcification and ossification of 

the stylohyoid ligament

• In rare cases, this elongation has 

been reported to cause 

craniofacial or cervical pain, 

termed Eagle syndrome 





1. anterior bridging (

commonest)

2. posterior bridging

3. entheseal bridging

4. Joint ankylosis (mainly

partial)



Takuya Takahashi et al. Nature Scientific Reports 2013





AS vs DISH. The two sides of the same coin ?

• Inflammatory changes are common on the spine MRI of symptomatic DISH patients, 
and may fulfill the ASAS definition of a spine MRI suggestive of axial spondyloarthritis 
(axSpA). 

• Similar rate of new bone formation and  radiographic progression in both diseases 

• By contrast, bone marrow edema lesions are scarce on sacroiliac joint (SIJ) MRI of 
symptomatic DISH patients.

• Erosions, both at the spine and the SIJ level, were infrequent and could help 
discriminate DISH from axSpA in the elderly. 

Augustin Latourte et al. Arthritis and Rheumatology 2017 



Fig. 1 Active inflammatory and chronic fatty lesions in the vertebral 

corners and endplates of patients with DISH: a STIR image of the 

thoracic spine with multiple anterior spondylitis lesions (*). b T1w image 

of the lumbar spine with multiple anterior and posterior corner fat 

deposition lesions (*) c STIR image of the lumbar spine showing 

inflammatory spondylodiscitis at L5-S1 and d T1w image showing 

endplate fat deposition at L2–3. flowing osteophytes can be detected in 
a and d

Figure 4. Diffuse idiopathic skeletal hyperostosis, short-tau inversion 

recovery sequence. Arrows indicate bone marrow edema on the upper-
anterior vertebral corners

Weiss, et al: MRI in DISH, A S. The Journal of Rheumatology 2016



Extraspinal manifestation of DISH 

Reuven Mader et al. Rheumatology 2009
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1. involvement of joints 

usually unaffected by 

primary OA

2. increased 

hypertrophic changes 

compared with 

primary OA

3. prominent 

enthesopathies at 

various sites adjacent 

to peripheral joints 

4. calcification and 

ossification of 

entheses in sites other 

than joints



Jonneke S. Kuperus et al. Rheumatology 2018

In AS, the ankylosis 

involves the annulus 

fibrosus of the intervertebral 

discs 

In DISH, the ALL is the 

primary anatomical site of 

ossification



Complications of DISH 

• dysphagia-esophageal obstruction

• myelopathy-radiculopathy-spinal stenosis

• aspiration pneumonia

• stridor and hoarseness 

• thoracic outlet syndrome.

• spinal fractures with instability and secondary neurological deficits 

• heterotopic ossification 

• enthesophytes can also make endotracheal and endoscopic procedures difficult.
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Psychogios et al. Frontiers in Surgery 2018





Practice points 

• Do not look only thoracic spine 

• Look pelvic entheses and trochanters

• SI joints can also be involved but without erosions and BME

• If you see extensive entheseal ossification and new bone formation  
especially in the joints which are not commonly involved in OA think 
about DISH  

• Be aware regarding complications

• MRI of thoracic-lumbar spine is not helpful especially in painful DISH



Haemochromatosis 

• Comprises a group of inherited disorders that can cause iron overload,

which primarily affects the liver and joints and results from a failure in the

regulation of the key liver-derived iron regulatory hormone hepcidin to

respond to increasing iron stores

• The cause of 95% of cases of hemochromatosis is a homozygous mutation

in HFE (hemostatic iron regulator; chromosome 6p22.2, exon 4)

• This disorder affects approximately 1 in every 150 to 220 persons of

northern European descent

John K. Olynyk and Grant A. Ramm. NEJM December  2022 
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Cai et al.

Cai et al. Frontiers in Cell and Developmental Biology. January 2022 



Maryann Kimoto, Proceedings of UCLA Health  2021. 

Risk factors for arthritis include:

1. increased age
2. advanced liver fibrosis
3. serum ferritin levels exceeding 

1000 μg per liter
4. serum transferrin saturation 

above 50% for at least 6 years
5. persons with hemochromatosis 

and arthritis have a significantly 
higher mean red-cell 

Bardou-J, et al. Clin Gastroenterol Hepatol 2017

Carroll GJ, et al . Arthritis Care Res (Hoboken) 2012.





C-D Nguyen, V Morel et al. Ther Adv Musculoskel Dis 2020



PDW Kiely. J R Coll Physicians Edinb 2018



Toma´s Dallos et al. Rheumatology 2013





Ankle arthropathy 



Dejaco et al. Arthritis Research & Therapy (2017)



Clinical and Experimental Rheumatology 2023



Treatment of arthropathy 

• It has independent course ( no improvement with phlebotomy)

• Mainly symptomatic treatment

• Earlier joint prosthesis in comparison with general population 

• Difficulties on cDMARDs initiation due to liver involvement 

• In oligoarticular involvement steroid injections could be used  

• HCQ could be possible treatment  as well as colchicine 

• No experience with any of biologics but IL-1 inhibitor could be a possible 
choice in resistant cases 



N. M. Jandl et al. Calcified Tissue International (2020)



Osteoporosis in haemochromatosis 

• The prevalence of osteoporosis  ranges from 23.3% to 34.2% 
compared to 4.6% in a sex and age matched healthy 
comparison population

• Iron overload accelerate the bone mass loss 

• The prevalence of fractures is estimated to be 20%,
preferentially affect vertebrae and are especially likely in 
those who had a peak ferritin >1000 µg/L.

• The occurrence of an osteoporotic fracture at an 
unexpectedly young age without traditional risk factors 
should raise the suspicion of HH. 

• The management of osteoporosis does not differ from that of 
the non-haemochromatosis population. We treat according to 
national guidelines 

Richette P , et al. J Rheumatol 2010

L. Valenti et al. Osteoporosis Int 2009



John K. Olynyk and Grant A. Ramm. NEJM December  2022 






