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Abstract

Introduction: Diffuse idiopathic skeletal hyperostosis (DISH), though common, is often
asymptomatic. However, spinal hyper ostosiscan predisposetheaffected to chronic myelopathic
symptomsand acutespinal cordinjury. Clinical Picture: Wereport on 3patientswith DI SH,who
sustained traumatic cervical cordinjuries. Twower etetraplegicat presentation. Theradiologic
findingsof thepatientsarealsodiscussed. Treatment: Both thetetraplegic patientswer etreated
non-surgically in view of high surgical risk. Outcome: Both thetetraplegic patientsdied dueto
mechanical respiratoryfailure. Conclusions: Thepotential catastr ophicneur ological sequelaeof
DISH from relatively minor trauma must be understood. Further studiesare needed to aid in

evidence-based clinical management of asymptomatic patientswith DISH.
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Introduction

Despite being alargely asymptomatic clinical condition,
diffuse idiopathic skeletal hyperostosis (DISH) has been
widely described in literature due to its often-interesting
clinical manifestations. Here we describe 3 case reports of
spinal cordinjuriesin patientswith DISH who presented to
Tan Tock Seng Hospital, Singapore, between March 2000
and April 2004. Wealso include areview of thediagnosis,
epidemiology and common mechanisms of cord injury in
DISH.

Case Reports
Casel

Mr H, a76-year-old Chinese gentleman, had a history of
bilateral osteoarthritis of the knees and was on follow-up
with a cardiologist for arrhythmia. He presented with a
hyperextension injury to the neck, sustained when he
tripped and fell forwards, landing on his left temple. He
complained of transient weakness of all 4 limbs, with the
upper limbs being weaker than the lower limbs, and was
unable to walk immediately after the injury.

On presentation at the emergency department, Mr H was

alert and communicative. Therewasalaceration ontheleft
sideof theforehead and the posterior aspect of hisneck was
tender. Neurol ogical examination, however, wascompletely
normal by thetime of presentation. Power wasfull inall 4
limbs, proximally and distally. There was no sensory
deficit. Anal tone was good with absence of saddle
anaesthesia. Cervical spine radiograph (Fig. 1) showed a
fracture through the bridging osteophyte between C3 and
C4, withunderlying ankylosing hyperostosisfromthelevel
of the first to the seventh cervical vertebra

In view of a history of neurological loss, a magnetic
resonance imaging (MRI) scan of the cervical spine
(Fig. 2) wasperformed. This showed afracture of bridging
osteophytesat the C3-C4 level anteriorly with surrounding
pre-vertebral oedema. There was, in addition, posterior
disc protrusion and hypertrophy of facet joints at the same
level, contributing to significant cord compression.

Clinically, however, from admission onwards, Mr H did
not display any neurological deficits. The cervical spine
was stabilised with an Aspen collar and ambulatory
physiotherapy was started within 2 days. On outpatient
follow-up after discharge, Mr H remained well. He was
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offered decompression surgery for theresidual spinal canal
stenosis at the C3-C4 level but Mr H declined surgical
intervention.

Case 2

MrW, an84-year-old Chinesegentleman, had underlying
diabetes mellitus (DM), hypertension and ischaemic heart
disease for which a coronary artery bypass grafting had
been previously done. He presented with a cervical
hyperflexion injury, sustained when he fell backwards off
abench, landing on hisocciput. Mr W presented to the ED
with numbness and weakness of al 4 limbs.

On examination, Glasgow Coma Scale (GCS) was 15.
Neurological examinationrevealed power tobe0throughout
both lower limbsand in theleft upper limb; power was 1 to
2inright upper limb at the C4-C6 myotomes. Sensation to
fine touch and pin prick was lost at all dermatomes below
C3to C4 bilaterally. Anal tone was lax on presentation.

Cervical spineradiograph (Fig. 3) showed a C5-C6 facet
joint fracture and dislocation of 50%, and underlying
ankylosing hyperostosis from C1 to C6. MRI (Fig. 4)
showed anacutefracturethrough C6involvingtheanterior-
superior corner, extending into the C5-C6 intervertebral
disc and running posteriorly; the fracture was associated
with a facet joint dislocation. The spinal cord was
compressed at the C5-C6 level with cord oedema present.
Thepatient wasstarted onintravenous methyl prednisolone
toreducecord oedema. The C5/C6fracturedislocationwas
reduced withskull traction, with sequential loadincrements
by 5 pounds.

Dueto hissignificant medical comorbidities, Mr W was
considered a poor surgical candidate. This was explained
to the patient and his family, who then opted for non-
operativemanagement. Despitethereductioninthefracture-
dislocation, Mr W’ sneurol ogical statedeclined: hebecame
progressively less responsive and his GCS dropped from
15to 3inthefirst 2 daysof admission. Thiswas attributed
to carbon dioxide narcosis secondary to mechanical
respiratory failure. He was intubated and mechanically
ventilated from the third day of admission. However, his
condition deteriorated further and he passed away 2 weeks
after admission.

Case 3

Mr P was a 69-year-old Chinese gentleman with
hypertension and a history of stroke. He presented to the
ED with complete paralysis after sustaining a
hyperextension injury to the neck when hetripped and fell
forward onto his forehead. At the ED, GCS was 15.
Neurological examination revealed power of gradeOinall
4 limbs. Sensation was absent bilaterally from the level of
the C4 dermatome downwards. Anal tone was al so absent.

Cervical spineX-ray showed afracturethroughtheanterior
column of hyperostosisat thelevel of the C3/C4 vertebrae
and underlying DISH from the C1 to C7 vertebrae (Fig. 5).

MRI (Fig. 6) showed afocal areaof spinal canal stenosis
at C3/C4 dueto both anterior and posterior compression by
osteophytes and a thickened ligamentum flavum. There
was cord compression and oedema of the cord at the same
level. AswithMrW, Mr P sfamily optedfor non-operative
management inview of high surgical risk dueto underlying
medical comorbidities. Medical treatment of cord
compression was initiated with intravenous
methylprednisolone.

However, on the same day of admission, he developed
mechanical respiratory failure. Again, this was likely
secondary toinvolvement of the nerverootsfor C3-C5. Mr
P was mechanically ventilated for 3 months, during which
time he succumbed to complications of deep venous
thrombosis and multiple episodes of pneumonia, and
eventually passed away.

Discussion

Other namesfor diffuseidiopathic skeletal hyperostosis
(DISH) include Forestier's disease' and ankylosing
hyperostosis. It is awell-defined syndrome with axial and
peripheral manifestations of hyperostosis — these include
hyperostosis frontalis, calcaneal spurs, post-hip surgery
heterotopic ossification and anterior/posterior longitudinal
ligament ossification.

Theprevalence of DISH inthegeneral population varies
greatly depending on the location of the study. Prevalence
rates of up to 27.3% in males and 12.8% in females have
been quoted but a consistent finding isthat males are more
commonly affected — up to twice as often as females.?®

DISH is uncommon in those below the age of 50 years,
after which incidence increases with age. Incidence aso
increases with weight*in both sexes. In fact, the oldest
describedrisk factor for DISH isobesity, whichismentioned
in the first description of the syndrome.? In a case control
study involving 131 subjects, the body mass index was
significantly higherinthosewith DISH (27.8 versus26.0).4

DM is commonly quoted as a risk factor. However,
Vezyroglou et al® showed that while diabeticswho are also
hyperuricaemicand/or hyperlipidaemichaveasignificantly
higher incidence of ankylosing hyperostosis, DM aloneis
not a statisticaly significant risk factor. Animal models
have shown that high serum vitamin A levelsincrease the
risk of DISH;® no such studieson humanswerefoundinthe
literature. A recent review article of Forestier’ s Disease by
Sarzi-Puttini and Atzeni” reiterated the greater prevalence
of high body mass index, DM and hyperuricaemia in
patients with DISH.
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Fig. 1. Cervical spine radiograph of case 1.

Fig. 2. MRI cervical spine of case 1.

Fig. 3. Cervical spine radiograph of case 2.

Fig. 4. MRI cervical spine of case 2.

Thediagnosisof DISHisbased onthefollowingradiologic

features:®

1

New bone formation bridging at least 4 contiguous
vertebral bodies (Resnick’s criteria)

Thoracic spine is often an ideal region to display the
bridging asit isrelatively non-mobile, thereby allowing
unhindered ossification from one vertebra to another.
Appropriate X-ray views include antero-posterior and
lateral views of the region of interest.®

. Absence of degenerative disc disease

Thisisimperativeindistinguishing osteophyteformation
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Fig. 5. Cervical spine radiograph of case 3.

Fig. 6. MRI cervical spine of case 3.

from ossification of the spinal ligaments.

. Absence of inflammatory changesin facet or sacroiliac

joints

This criterion differentiates DISH from its closest
radiol ogical twin, ankylosing spondylitis. Hence, if there
isclinical suspicionof ankylosing spondylitisor vertebral
X-ray isnon-confirmatory for DISH, apelvic X-ray will
be necessary to exclude sacroiliitis. For this, an
anteroposterior view of thepel viswill suffice—Battistone
et al° claim detailed oblique projections do not provide
additional benefit, as previously thought.
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Themajority of peoplewith DISH are asymptomatic. Of
those with clinical manifestations, neurological symptoms
are the most common. However, subjects do occasionally
present with other symptoms, including mechanical
dysphagia, dyspnoea, stridor, thoracic outlet syndromeand
heterotopic ossification after total hip arthroplasty.t12

Neurological manifestations secondary to DISH
are commonly due to involvement of the cervical spine,
which is affected in 75% of patients with DISH.®® These
stem from:

1. Reduced flexibility of the spine, as in ankylosing
spondylitis,**thereby alowing atrivial traumato result
inafracturethroughtheossifiedligaments. Thisacutely
compromises the size of the spinal canal. Fractures of
such nature in the cervical spine are associated with a
higher morbidity and mortality than fractures through
the normal spine.

All 3 patients mentioned above suffered injuries of this
nature. MrW and Mr Pdevel oped mechanical respiratory
failure likely due to ascending cord oedemainvolving
the C3/C4/C5levels(rootssupplying thephrenic nerve)
following the fractures.

2. Spinal cana narrowing secondary to ossification of
anterior and posterior longitudinal ligaments. Patients
present with myelopathy asaresult. Furthermore, there
is less potential space available within the canal such
that cord compromise occurs sooner in the event
of fractures and cord oedema (as in the 3 case
studies above).

3. Atlantoaxia subluxation (AAS) of the cervical spine
may rarely occur in subjects with DISH. Theliterature
searchyielded 2 casereports. Oostveen et al*>described
an 80-year-old lady with cervical radiculopathy. Chiba
et a'® described another patient with progressive
myelopathy — the authors hypothesised that AAS is
caused by the concentration of cervical motionfromthe
atlanto-occipital to the C1-C2 joints as a result of the
lossof cervical mobility below C2 (secondary toDISH).
Narrowing of the spinal canal dueto ossification of the
spinal ligamentsprobably contributestotheneurol ogical
effects of atlantoaxial subluxation.

DISH isoften anincidental diagnosis made from achest
radiograph taken for anon-rel ated reason or afinding made
at autopsy. Unlesssymptomatic, it doesnot requiresurgical
treatment; for instance, decompression surgery may be
offered for those with myel opathic symptoms. However, it
isnot altogether benign, asthe casereportsaboveand other
previously published paperssuggest.l” Sharmaet a *¥ showed
in aretrospective analysisthat 15% of patientswith DISH
presenting to a particular neurosurgical unit had serious

neurological manifestations requiring neurosurgical
intervention.

Age may be a possible confounder in the relationship
between DISH and the increased incidence of spinal cord
injuries. While the incidence of DISH increases with age,
so do other factors predisposing to increased risk of falls,
suchasfailing eyesightand mobility, which could contribute
to a higher incidence of traumatic spinal cord injury. DM
isanother knownrisk factor for DISH. Complicationssuch
as peripheral neuropathy, autonomic neuropathy,
retinopathy, cataracts and hypoglycaemic episodes are a
few of the reasons diabetics may be proneto falls.

Aswithincreasing age, DM may thenbeanaddedrisk for
traumatic spinal cord injury in patients with DISH. By
extension, hyperlipidaemiamay bean additional risk factor
for fall-related cord injury due to the link between
hyperlipidaemia and stroke. A literature search did not
yield studies on the presence or number of risk factorsand
their correlation with spinal cord injury in DISH. Assuch,
although DISH is largely asymptomatic and usually
diagnosedincidentally, itwouldbeinterestingtoinvestigate
if optimisation of the metabolic risk factors for DISH in
patients with early diagnosis would reduce the rate of
progression of hyperostosis and eventua likelihood of
spinal cord injury.

The progression could be monitored using a grading
scale, which may be of predictive value in determining a
subject’ s risk of spinal cord compression. Possible points
to consider in the scale include: number of bridging
ossifications, degreeof osteoporosisof theadjacent vertebral
bodies and the diameter of the spinal canal. Those with
higher risk could then be:

 educated on how to recognise myelopathic symptoms

e educated on fall prevention, and

» managed moreaggressively for their coexisting medical
morbidities, which may predispose them to fals, as
mentioned above.

Conclusion

Diffuse idiopathic skeletal hyperostosis (DISH) is
probably the commonest rheumatological disorder.®
Although mostly asymptomatic, it can predispose the
affected to catastrophic spinal cord injuries with risk of
mortality, as seen in 2 of the 3 cases studied in this article.
As such, patients should be informed about possible
neurological sequelae from relatively minor trauma. We
suggest possihilitiesfor further studiescorrel ating currently
known risk factors for DISH and the role of their
management intheprevention of progressionandtraumatic
complications of this condition.
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