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A RARE COMBINATION OF DIFFUSE IDIOPATHIC SKELETAL HYPEROSTOSIS
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Abstract. Ossification of the anterior longitudinal ligament of the spine is a rare pathology with still unclear
etiopathogenesis, although some authors associate it with metabolic diseases such as diabetes. Another
rare disorder whose etiopathogenesis is also closely related to immunological disorders in diabetes is spinal
epidural empyema. We present a case of a 62-year-old man with comorbidities of arterial hypertension and
type Il diabetes mellitus, with complaints of dysphagia and throat discomfort one and a half years prior to
hospitalization. About a month before hospitalization, the patient reported pain with limited cervical mobility,
followed by episodes of fever up to 38°C, with developing upper extremity muscle weakness and self-care
incapacity. After imaging and laboratory studies, the patient was diagnosed with Forestier disease according
to Resnick and Niwayama criteria, with ossification of the anterior longitudinal ligament and spondylodiscitis
with epidural empyema in the cervical compartment. The patient was started on empiric antibiotic therapy and
emergency surgery was undertaken for osteophytectomy, median corpectomy with medullar decompression
and vertebrodesis. Postoperatively, the patient had improvement in dysphagia and upper extremity muscle
strength — MRC 5/5 at the 6-month follow-up. Timely diagnosis and operative treatment with adequate
decompression, anterior vertebrodesis and subsequent targeted antibiotic therapy are essential for a good
outcome in the management of patients with this combined pathology.
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INTRODUCTION

Ossification of the anterior longitudinal liga-
ment of the spine was first described by Forestier
et al. This pathology is also known in the literature
as diffuse idiopathic spinal hyperostosis (DISH) or
Forestier and Rotes-Querol disease [1, 2]. It is de-
fined as a non-inflammatory hyperostosis on the an-
terolateral surface of the vertebral bodies, involving
several spinal levels and affecting the paravertebral
connective tissue and tendinous insertions [3]. Dif-
fuse idiopathic spinal hyperostosis is more common
in males and its incidence ranges from 3.8% to 25%,
with an increase in incidence with advancing age [4].
The etiopathogenesis remains unknown, with some
authors linking it to metabolic diseases such as dia-
betes and obesity [3]. The disease is usually clinical-
ly asymptomatic, but in about 10.7% of the cases it
affects the cervical spine and may cause dysphonia
or dysphagia [4]. Respiratory disturbances are less
common but can be life-threatening [5]. Radiological
investigations are crucial for the diagnosis of the dis-
ease based on the Resnick criteria [3].

Another rare disease whose etiopathogenesis is
also closely related to metabolic and immunologic

disturbances in diabetes is spinal epidural empy-
ema. The combination of diffuse idiopathic skeletal
hyperostosis and cervical septic spondylodiscitis
with epidural empyema represents a rare combina-
tion requiring timely recognition of the two not direct-
ly related pathologies and subsequent treatment.
This combination of the two nosologies poses sur-
gical challenges because of the need for urgent an-
terior decompression when cervical epidural empy-
ema is diagnosed and the changes resulting from
the present diffuse idiopathic skeletal hyperostosis.
A detailed search of PubMed and Medline databas-
es was performed, using all non-repetitive synonyms
of the two nosological entities listed in the MeSh and
OMIM platforms as keywords. Inclusion criteria were
the availability of full text or abstract of the publica-
tions found. For the given period from 1983 to 2023,
our search did not find another submitted case with
a similar combination.

CASE REPORT

We present a case of a 62-year-old man with
comorbidities of arterial hypertension and type Il
diabetes mellitus. The patient’'s complaints date
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back to one and a half years prior to hospitaliza-
tion, presenting with dysphagia and throat discom-
fort. Approximately one month prior to hospitaliza-
tion, the patient reported pain with limited mobility
in the cervical region, with episodes of fever up to
38 °C starting immediately after the onset of pain.
Empiric antibiotic therapy was administered with-
out resulting in clinical improvement. The patient
experienced a progression of pain with developing
hand muscle weakness and self-care incapacity.
At the time of hospitalization, the neurological sta-
tus revealed a marked cervical vertebral syndrome
with axial pain VAS 9/10, upper limb flaccid para-
paresis MRC 2/5, spasticity and brisk tendinous
reflexes for the lower limbs (3+), with maintained
bladder control. After imaging studies (MRI, cervi-
cal and sacroiliac joint radiographs — Fig. 1, Fig. 2,
Fig. 3, Fig. 4) given the clinical findings, the patient
was diagnosed with Forestier’s disease according
to the criteria of Resnick and Niwayama(4,8), with
ossification of the anterior longitudinal ligament
and marked hyperostosis at the levels C2-C3-
C4-C5-C6. In addition the MRI revealed cervical
spondylodiscitis with epidural empyema at the C3-
C4-C5-C6 levels ventrally.

Paraclinical findings revealed leukocytosis 14
x 1079/L, ESR 80 mm/s and C-reactive protein

Fig. 1. MRI of the cervical spine, T1 sequence, preoperative:
black arrow, empyema occupying the anterior epidural
space with compression on the medulla; yellow arrow,
displacement of the larynx and esophagus under the
pressure of the ossified anterior longitudinal ligament

94.70 ymol/L. The patient was prescribed triple
empiric antibiotic therapy with ceftriaxone, mero-
penem and vancomycin. The decision to perform
surgical treatment on an emergency basis, using
an anterior cervical approach to perform osteo-
phytectomy at the levels described, median cor-
pectomy at C4 and C5 levels, evacuation of the
epidural empyema with debridement and decom-
pression, followed by vertebrodesis with titanium
intervertebral mesh and plate at C3-C6 levels,
was made (Fig. 5).

Postoperatively the patient had improvement
in dysphagia and upper extremity muscle strength
— MRC 4/5. Microbiological examination isolated
Staph. aureus (methicillin sensitive) and antibi-
otic therapy was optimized according to the anti-
biogram. Given the stable trend of decline in in-
flammatory markers, the patient was discharged
on oral antibiotic therapy for 1 month as per the
antibiogram, with weekly laboratory follow-up. At
the 6-month follow-up the patient was without any
residual or recurrent symptoms, with a restored up-
per extremity MRC 5/5 muscle strength. Follow-up
imaging studies showed evidence of optimal posi-
tioning of the anterior cervical stabilization system

(Fig. 6).

Fig. 2. MRI of the cervical spine, T2 sequence with
evidence of myelopathy
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Fig. 3. Preoperative plain lateral radiograph of the
cervical department. Pronounced hyperostosis of
the anterior longitudinal ligament beyond the anterior
marginal line (red dotted line) is visualized, with the
facet joints and intervertebral discs intact

Fig. 4. Radiograph of sacroiliac joints — no evidence of
involvement of the latter by the inflammatory process

Fig. 5. Intraoperative plain lateral radiograph of the
cervical compartment after median corpectomy at the
C4-C5 level and anterior corporodesis with titanium
intervertebral mesh and plate

DiscussSION

Diffuse idiopathic skeletal hyperostosis more of-
ten affects elderly male patients, as in the present-
ed case. Histopathologically, the following findings
are characteristic of the disease: focal and diffuse
ossification of the anterior longitudinal ligament and
paraspinal connective tissue, ossification of the anu-
lus fibrosus with degeneration of its peripheral fibers,
hypervascularity, chronic infiltration with inflammato-

Fig. 6. Follow-up plain lateral radiograph of the cervical
spine 6 months postoperatively with evidence of optimal
implant position and fusion at C3-C6 levels

ry cells, and periosteal ossification on the anterior
surface of the vertebral bodies [6]. Recent studies
regarding the complex etiopathogenesis of DISH
have focused on the presence of a genetic predispo-
sition, but a direct pathogenetic link between a partic-
ular genotype variant and the disease has not been
demonstrated [7]. In a study by Parreira evidence
of familial predisposition to the disease was found,
pointing out to the presence of a genetic predispo-
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sition in combination with common environmental
factors, as the PPP2R2D gene variant may contrib-
ute significantly to the development of the disease
[8]. Of the collagen (COL1A1, COL6A1, COL11A2)
and vitamin D receptor (VDR) gene polymorphisms
studied, only COL6A1 was associated with ectopic
bone formation in the vertebral ligament region [9,
10]. Another study found an association between
two variants of the gene for fibroblast growth factor
(FGF2) and Forestier disease [11]. According to an
earlier study, about 1/3 of DISH patients are positive
for HLA-B27, which makes it necessary to always
consider another ossifying spinal enthesopathy — the
ankylosing spondylitis, in the differential diagnosis
[12]. Table 1 presents a comparison between the
radiological criteria for the diagnosis of the two dis-
eases [3, 6, 13].

The frequent asymptomatic course of Forestier’s
disease and its easy differentiation from Bechterew’s
disease by imaging characteristics make radiologi-
cal criteria more reliable than clinical ones. The most
common clinical findings in Forestier disease are an-
kylosis in the thoracic region with limited respiratory
capacity and a significantly increased risk of unsta-
ble spinal fractures [3]. A rarer clinical presentation of
the disease is dysphagia, which occurs in 17-28% of
cases with hyperostosis in the cervical compartment,
which in turn is found in only 10.7% of cases [5, 4].
In our presented clinical case, the patient meets the
radiological criteria, and there is a corresponding clin-
ical manifestation of the disease. The pathogenetic
mechanism of dysphagia is complex — mechanical
compression with esophageal obstruction and irrita-
tion of the pharyngoesophageal tract with a local in-
flammatory response, which lead to a reflectory crico-
pharyngeal spasm and subsequently to denervation
of the esophagus [5]. Treatment is based on exer-
cise and analgesics to suppress the pain syndrome.

Surgery is indicated in severe cases of dysphagia or
neurological manifestations. In such cases, usually
osteophytectomy via an anterior cervical approach
results in alleviation of the dysphagia [5, 14].
Cervical epidural empyema is rare phenome-
non with an incidence of 0.2-1.3 cases per 10,000
[15]. Empyema is often preceded by spondylodis-
citis, which in 85% of cases affects a single level.
The most commonly affected levels in the cervical
compartment are C4-C5 and C5-C6 [15]. On MRI
examination, empyema is visualized as an epidur-
al collection, isointense in T1 and hyperintense in
T2 sequence, with contrast enhancement ranging
from homogeneous (phlegmon) to sparse at the
periphery (abscess) depending on the phase of the
process. The presence of T2 hyperintensity of the
spinal cord is a poor prognostic marker for recovery
of motor function [15]. This finding is in contrast to
myelopathy related to degenerative changes in the
cervical spine, in which case the presence of a hy-
perintensity simultaneously also in T1 is a negative
prognostic marker regarding recovery of motor func-
tion. This highlights the more rapid development of
irreversible neurological deficits in compression from
empyema, which precede the more scant radiolog-
ical features of myelopathy. In addition to the more
rapid development of symptoms, this compartment
has a significantly higher mortality rate than other
spinal compartments — 21% compared with 3.6%
for the thoracic and lumbar compartments combined
[15]. MRSA/MSSA are the most commonly isolat-
ed causative agents, with gram-negative and other
causative agents of cervical spondylodiscitis being
rare, which determines antibiotic therapy and treat-
ment success. Studies have shown an increase in
the incidence of this phenomenon, with clinical pre-
sentation at a more advanced age, which is due to
a combination of factors, such as a higher incidence

Table 1. Differential diagnosis between diffuse idiopathic skeletal hyperostosis and ankylosing spondylitis according to

radiological diagnostic criteria

Diffuse idiopathic skeletal hyperostosis

Ankylosing spondylitis

1. Ossification on the anterolateral surface of at least 4 vertebral bodies

2. Preservation of the intervertebral discs

3. Absence of evidence of inflammatory activity in the articular facet joints and
apophyseal ankylosis

4. Absence of inflammatory changes in the sacroiliac joints

1. Erosion on the edges of the vertebral bodies (Romanus lesions)

2. Non-infectious spondylodiscitis (Andersson lesions)

3. Diffuse formation of syndesmophytes with the characteristic picture of
“a spine with the appearance of a bamboo stick”

Ossification of intervertebral joints and apophyseal ankylosis
Ossification of the interspinous ligaments

Bilateral involvement of sacroiliac joints;

Bilateral involvement of hip joints

Involvement of the insertions of the pelvic ring ligaments, ossification
of the symphysis

Involvement of the knee, shoulder and small joints of the hands

10. Involvement of internal organs — pulmonary fibrosis and cardiomegaly
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of type Il diabetes, obesity, injection drug abuse, in-
creased life expectancy, etc. [16].

Diabetes is a common risk factor for both dis-
eases, predisposing the spine to both spondylodis-
citis through impaired immunological resistance and
Forestier’s disease through metabolic disturbances
[17]. The combined manifestation of Forestier’s dis-
ease with type Il diabetes occurs in 20% of cases,
and 15% of cases of spinal epidural abscess are
also found to have diabetes as a comorbidity [18,
19]. In comparison, the global incidence of type Il di-
abetes is about 6.28% [20]. These data draw atten-
tion to the potential role of type Il diabetes not only
as a comorbid condition and aggravating factor, but
also as a predisposing factor for the occurrence of
the combined manifestation of Forestier and cervical
epidural empyema in the case presented.

According to the series of Ghobrial et. al. the only
factor they investigated that positively influenced the
recovery of motor function after surgery for cervical
epidural empyema was the duration of preoperative
clinical manifestation, with results favoring earlier and
adequate surgical decompression [15]. A previous
study by Alton et al. comparing conservative versus
surgical treatment tactics in this nosology concluded
failure of antibiotic therapy in 75% of cases requiring
subsequent surgical treatment with poor outcomes
in terms of motor function [21]. Because of the hard-
ly predictable response to antibiotic treatment, they
concluded that cases of cervical spondylodiscitis with
epidural empyema are indicated for immediate sur-
gical decompression to avoid potential irreversible
neurological deficit [21]. In a comparison of different
surgical techniques, Ghobrial et al. found a significant
improvement in motor function with an anterior cer-
vical approach with decompression compared with a
posterior cervical approach as well as a combined an-
terior + posterior approach. The anterior cervical ret-
ropharyngeal approach used in the presented case is
indicated in spondylodiscitis with epidural empyema
occupying mainly the anterior half of the spinal canal
(30% of cases according to Ghobrial) due to the better
anatomical accessibility of the pathology with this tech-
nique [15]. In the remaining cases with dorsal (40%)
and circumferential (27%) spread of empyema, other
surgical techniques or combined approaches should
be considered [15]. What favors the anterior cervical
approach as the appropriate technique in this case is
the combination of the inflammatory process with os-
sification and hypertrophy of the anterior longitudinal
ligament, which cannot be reached by other means,
and the possibility of surgical treatment of both pa-
thologies in one stage with a single approach. On the

other hand, the presence of diffuse idiopathic hyper-
ostosis makes it significantly more difficult to perform
anterior median corpectomy and medullary decom-
pression. The hypotrophy and asymmetric dislocation
of the musculus longus colli, the lack of opportunity to
visualize the intervertebral disc and the pronounced
anterior hyperostosis are responsible for the difficulty
in determining the median trajectory when performing
the median corpectomy and the resulting intraopera-
tive risks - inadequate medullary decompression, risk
of neural root and vertebral artery injuries. Similar to
the literature data, also in the presented case early
intervention with decompression of the cervical spinal
cord in a patient with epidural empyema and Forestier
disease, followed by vertebrodesis and postoperative
antibiotic therapy according to antibiogram, resulted
in good recovery of motor function and no recurrence
of symptoms during the follow-up period.

CONCLUSION

Forestier's disease is a rare disorder, that in
combination with type Il diabetes may act as a pre-
disposing factor for community-acquired S. aureus
bacteremia and its resultant inflammatory compli-
cations. The combination of diffuse idiopathic skel-
etal hyperostosis with cervical epidural empyema
requires a more complex treatment tactic - a timely
surgical treatment with adequate decompression,
anterior vertebrodesis, and subsequent targeted
antibiotic therapy according to the antibiogram are
essential for a good outcome in the management of
patients with this combined pathology.

Disclaimer: The authors declare that this material has not been
published in another scientific platform or presented at a scientific
event in the form of an abstract.

Conflict of Interest: The authors declare that there is no conflicts
of interest regarding the creation process of the current material.

Buobnuorpadua /| References

1. Forestier J, Rotes-Querol J. Senile Ankylosing Hyperos-
tosis of the Spine. Annals of the Rheumatic Diseases.
1950;9(4):321-30.

2. Resnick D, Shaul SR, Robins JM. Diffuse Idiopathic Skeletal
Hyperostosis (DISH): Forestier’s Disease with Extraspinal
Manifestations. Radiology. 1975;115(3):513-24.

3. Kuperus JS, de Gendt EEA, Oner FC et al. Classification
criteria for diffuse idiopathic skeletal hyperostosis: a lack of
consensus. Rheumatology (Oxford). 2017;56(7):1123-34.

4. Hiyama A, Katoh H, Sakai D et al. Prevalence of diffuse id-
iopathic skeletal hyperostosis (DISH) assessed with whole-
spine computed tomography in 1479 subjects. BMC Muscu-
loskeletal Disorders. 2018;19(1):178.



122 H. Tsonev, D. Shakir, K. Ninov et al.

5. Hongo M, Miyakoshi N, Fujii M et al. Pyogenic Spondylitis
Caused by Methicillin-Resistant Staphylococcus aureus As-
sociated with Tracheostomy followed by Resection of Os-
sification of the Anterior Longitudinal Ligament. Case Rep
Orthop. 2018 Feb 18;2018:9076509.

6. Resnick D, Niwayama G. Radiographic and Pathologic Fea-
tures of Spinal Involvement in Diffuse Idiopathic Skeletal Hy-
perostosis (DISH). Radiology. 1976 Jun;119(3):559-68.

7. Couto AR, Parreira B, Power DM et al. Evidence for a ge-
netic contribution to the ossification of spinal ligaments in
Ossification of Posterior Longitudinal Ligament and Diffuse
idiopathic skeletal hyperostosis: A narrative review. Front
Genet. 2022;13:987867.

8. Parreira B, Couto AR, Rocha F et al. Whole exome sequenc-
ing of patients with diffuse idiopathic skeletal hyperostosis
and calcium pyrophosphate crystal chondrocalcinosis. Acta
Reumatol Port. 2020;45(2):116-26.

9. Havelka S, Uitterlinden AG, Fang Y et al. Collagen
Type la1 and Vitamin D Receptor Polymorphisms in Dif-
fuse IdiopathicSkeletal Hyperostosis. Clin Rheumatol.
2002;21(4):347-8.

10. Tsukahara S, Miyazawa N, Akagawa H et al. COL6A1,
the candidate gene for ossification of the posterior longi-
tudinal ligament, is associated with diffuse idiopathic skel-
etal hyperostosis in Japanese. Spine (Phila Pa 1976).
2005;30(20):2321-4.

11. Jun JK, Kim SM. Association study of fibroblast growth factor
2 and fibroblast growth factor receptors gene polymorphism
in korean ossification of the posterior longitudinal ligament
patients. J Korean Neurosurg Soc. 2012;52(1):7-13.

MMocmwnun 3a nedyam: 17.10.2023 e.

<1 Adpec 3a KopecnoHOeHYust:
[-p Oenuc Waknp
KnuHvka no HeBpoxvpyprus
YMBAT ,Cs. MBaH Puncku*
byn. Akag. MeaH lewos, 15
1431, Codpus, Bvnrapus
Ten.: +359 884 855 242
e-mail: denis_shakir@abv.bg
ORCID-ID: 0009-0001-2182-9120

12. Sheehan NJ. HLA-B27: what's new? Rheumatology (Ox-
ford). 2010 Apr;49(4):621-31.

13. Riley MJ, Ansell BM, Bywaters EG. Radiological manifesta-
tions of ankylosing spondylitis according to age at onset. Ann
Rheum Dis. 1971;30(2):138-48.

14. Oppenlander ME, Orringer DA, La Marca F et al. Dyspha-
gia due to anterior cervical hyperosteophytosis. Surg Neurol.
2009;72(3):266-70; discussion 270-271.

15. Ghobrial GM, Franco D, Theofanis T et al. Cervical Spondyl-
odiscitis: Presentation, Timing, and Surgical Management in
59 Patients. World Neurosurg. 2017;103:664-70.

16. Shousha M, Heyde C, Boehm H. Cervical spondylodiscitis:
change in clinical picture and operative management during
the last two decades. A series of 50 patients and review of
literature. Eur Spine J. 2015;24(3):571-6.

17. Meiners T. Folgen des Diabetes mellitus an Wirbelsaule und
Rickenmark. Orthopade. 2003;32(3):236-40.

18. Weinfeld RM, Olson PN, Maki DD, Griffiths HJ. The preva-
lence of diffuse idiopathic skeletal hyperostosis (DISH) in two
large American Midwest metropolitan hospital populations.
Skeletal Radiol. 1997;26(4):222-5.

19. Reihsaus E, Waldbaur H, Seeling W. Spinal epidural ab-
scess: a meta-analysis of 915 patients. Neurosurg Rev.
2000;23(4):175-204; discussion 205.

20. Khan MAB, Hashim MJ, King JK et al. Epidemiology of Type
2 Diabetes — Global Burden of Disease and Forecasted
Trends. J Epidemiol Glob Health. 2020;10(1):107-11.

21. Alton TB, Patel AR, Bransford RJ et al. Is there a differ-
ence in neurologic outcome in medical versus early oper-
ative management of cervical epidural abscesses? Spine J.
2015;15(1):10-7.

Submitted: 17.10.2023

>4 Correspondence address:
Denis Shakir, MD
Clinic of Neurosurgery
University Hospital “Sv. Ivan Rilski*
Blvd. Acad. Ivan Geshov, 15
1431, Sofia, Bulgaria
tel.: +359 884 855 242
e-mail: denis_shakir@abv.bg
ORCID-ID: 0009-0001-2182-9120



