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ABSTRACT                        Diffuse idiopathic skeletal hyperostosis (DISH) or Forestier’s disease appears in 
different skeletal elements, and usually characterized by the calcification of the right side an-
terior longitudinal ligament of the spine and by the ossification of entheses and ligaments at 
extra-spinal sites. Although the etiology of DISH is still unknown, but the presence of it seems 
to be connected with some metabolic diseases, like type II diabetes or obesity.  On the basis of 
Resnick’s criteria, the recognition of DISH is not difficult, but in paleopathology, the osteoar-
cheological series’ different state of preservation may result in diagnostical uncertanity. This 
paper summarizes the results of the physical anthropological examinations carried out seven 
osteoacheological series from the Great Hungarian Plain, and points to those osseous alterations, 
which may be helpful in the diagnosis of DISH. Acta Biol Szeged 54(2): 75-81 (2010)
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right anterior spinal ligament 
ossification

+ + + + + + + + + + + +

- complete (no. of vertebrae) 5 7+2 4 4 9 9 5 2+2 2+2 2+2 2 3+2
- not complete (no. of intervertebral 
gaps)

0 4 0 0 1 0 0 1 2 4 8 6

- number of affected vertebrae 5 13 4 4 10 9 5 5 5 6 10 11
narrowed intervertebral disc space - - - - - - - - - n - -
narrowed zygapophyseal joint space - + - - + + - - - - - -
ossification at vertebral foramen + + + + + + + + + n + +
calcification on vertebral disc surface - - - + + + + + + - + +
enthesopathy upper limb 

and girdle
+ + - n + n + - + + - +

lower limb 
and girdle

+ + + n + n + + + + + +

other ossification spinal - - - n - + - - - n + -
extra-spinal - + - n - n + - + - + +

sacroileitis - + - - - n - - - - - -
diagnosis DISH eDISH

Cemetery (abbreviation) Datation No. of individuals References of basic data

Homokmégy - Székes (HSZ) 10-11th c. AD 186 Paja et al. 2007
Magyarhomorog - Kónyadomb MHK) 10-11th c. AD 368 Szigeti 2001
Ópusztaszer - Monostor (OPM) 11-18th c. AD 1089 Farkas (ed.) 1998
Bátmonostor - Pusztafalu (BMP) 12-16th c. AD 3782 Farkas et al. 2004
Óföldeák (OF) 12-18th c. AD 419 Paja 2000
Szeged - Vár (SZV) 14-15th c. AD 641 Ôsz et al. 2009
Bácsalmás - Óalmás (BA) 16-17th c. AD 481 Békei 1995, Lovász 2005

Table 1. List of the examined osteoarcheological series.

Table 2. Osseous alterations of the skeletons diagnosed with DISH and early-stage DISH (eDISH) (+: alteration is present, -: alteration 
is not present, n: anatomic element is missing, alteration is not recognisable).
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Figure 1. Localization of the complete (orange) and not complete (blue) ossification of the anterior longitudinal ligament in the DISH and 
early-stage DISH cases (R-right side, L-left side).



Figure 2. The right side ossification of the anterior longitudinal liga-
ment is pathognomic to diffuse idiopathic skeletal hyperostosis; a: 
sample of HSZ-47 (male, aged over 60), diagnosis: DISH; b: sample of 
OF-16996 (male, aged 40-60), diagnosis: DISH; c: sample of BA-173 
(male, aged 40-60), diagnosis: early-stage DISH.

Figure 3. Ossification of the spinal ligaments in the sample of BMP-46 
(male, aged over 60), a: ossification of the supraspinous ligament; b: 
bony elements between the two upper facet joints may be caused by 
the ossification of the ligamentum flavum.



Figure 4. CT reconstructions of the thoracic spine (T9-T11) diagnosed 
with DISH (sample of OF-16996 - male, aged 40-60, ). a: 2D-3D recont-
struction of thoracic vertebrae shows unaffected interververtebral 
disc spaces; b: the zygapophyseal joint spaces are not involved, the 
vertebral body is not distorted in its shape; c: the ossification of the 
ligamentum flavum results in exuberant bony spur in the vertebral 
foramen, the anterior longitudinal ligamentum ossification appears 
on the right side of the vertebral body.

Figure 5. The light microscopic picture of the anterior longitudinal 
ligament (sample of OPM-644, male, aged over 60) shows normal 
mature bone structure, but increased accumulation of calcium is seen 
(hematoxylin and eosin stain, original magnification 10x).

Figure 6. The microscopic picture of the section from anterior patellar 
spur (sample of OPM-644, male, aged over 60) reveals normal bony 
structure as well, in some parts, as sign of chondrogen ossification – 
cartilaginous lacunae are also visible (hematoxylin and eosin stain, 
original magnification 20x).
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