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Vertebral hyperostosis and diabetes mellitus:
a case-control study

A Daragon, 0 Mejjad, P Czemichow, J P Louvel, 0 Vittecoq, A Durr, X Le Loet

Abstract
Objective-To compare glucose metab-
olism in patients with vertebral hyper-
ostosis (VH), with that in control patients.
Methods-We studied 50 patients aged 60
years or more who had VH according to
Resnick's criteria, and 50 control patients
without VH, matched for sex, age, weight
and height. Plasma glucose was evaluated
before and 120 minutes after ingestion of
75 g glucose. World Health Organisation
criteria for diabetes mellitus (DM) were
used. Radiographs of the pelvis and
thoracic and lumbar spine were per-
formed and read blind by two physicians.
Results-Statistical analysis showed no
difference between cases and control
patients for prevalence ofDM, and plasma
glucose at 0 and 120 minutes.
Conclusion-These data suggest that
glucoregulation in patients with VH does
not differ from that in matched controls.

(Ann Rheum Dis 1995; 54: 375-378)
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Vertebral hyperostosis (VH) was described by
Forestier and Rotes-Querol in 1950 as 'senile
ankylosis hyperostosis of the spine'.' It occurs

mostly in the elderly, and is characterised by
bony bridges between vertebrae leading to
ankylosing. Usually painless, this disease
involves mainly the thoracic spine, and to a

lesser degree the lumbar and cervical spine,
without reduction of the discal space. The
prevalence of VH increases with age; it is
uncommon before 40 years. One study of
12 858 people aged more than 40 found a

prevalence ofVH of 2-5% in women and 3.5%
in men.2 In France, the prevalence was

estimated at 5% after 60 years of age.3
Because the prevalence of VH has been

reported to be high among elderly diabetic
subjects (21-40%),4 5 and because diabetes
mellitus (DM) was found in 23-40% of
patients with VH,6 7 a relationship betweenVH
and DM has been suggested. However, obesity
has also been implicated,2 and the relationship
between DM and VH remains controversial.4
The aim of the study was to determine if

there is an association between VH and
abnormalities of glucose tolerance, using a

case-control design.

Patients and methods
Over a 24 month period, all patients admitted
to hospital in our rheumatology department
were systematically screened for VH, to

identify cases and controls. These patients had
been admitted with various diseases: joint
diseases (1 1%), spinal diseases (13%), other
rheumatic diseases (24%), cancer (20%), and
non-rheumatic diseases (32%) which included
cardiac (355%), psychiatric (3%), neurological
(2%), digestive (2%), and pulmonary (1%)
diseases.
For each patient, we recorded the intake

of non-steroidal anti-inflammatory drugs
(NSAID) and diuretics, and the delay between
admission and the time at which the glucose
tolerance test was performed.

CASES
Cases were patients who fulfilled Resnick's
criteria for VH (so called 'diffuse idiopathic
skeletal hyperostosis' (DISH))8:
1) Presence of flowing calcification and
ossification along the anterolateral aspect
of at least four contiguous vertebral bodies,
with or without associated localised pointed
excrescences at the intervening vertebral body-
intervertebral disc junction.
2) Presence of relative preservation of
intervertebral disc height in the involved
vertebral segment and the absence of extensive
radiographic changes of degenerative disc
disease, including vacuum phenomena and
vertebral body marginal sclerosis.
3) Absence of apophyseal joint ankylosis and
sacroiliac joint erosion, sclerosis or intra-
articular osseous fusion.
Over the 24 month period, 2480 patients

were screened to provide 50 cases (25 male),
all older than 60 years.

SELECTION OF CONTROL PATIENTS

Fifty control subjects were recruited from the
same screened population. They were matched
for sex, for age (±five years) and for weight/
height index.
For the weight/height index, we used

Lorenz's index to evaluate the ideal weight9:

Males: IW = H - 100 - {(H - 150)/4}

Females: IW = H - 100 - {(H- 150)/2 5}

where IW = ideal weight (kg) and H = height
(cm). This permitted classification of subjects
into four classes:

Class 1: W (measured weight) < 90/o IW
Class 2: 90% IW <W < 1 10% IW
Class 3: 1 10% IW <W < 120% IW
Class 4: W : 120% IW.
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Cases and controls were matched within these
classes.

NON-INCLUSION AND EXCLUSION CRITERIA
In addition to exclusion criteria related to
radiographic analysis and nutritional status
(described below), patients (with or without
VH) were not included in the study if steroids
were administered for at least one month
during the past year, glucose infusion was
performed since their admission to hospital,
duration of their stay in hospital was short (less
than four days), ankylosing spondylitis was
suspected on clinical symptoms, only one or
two bony bridge(s) were found in radiographs,
or a disease likely to be associated with glucose
intolerance was suspected.
Known DM was not a criterion for exclusion

from the study, for cases or for controls.

RADIOGRAPHY

Recent radiographs (less than one year) of the
thoracic and lumbar spine (anteroposterior
and lateral views) and the pelvis were obtained.
At the end of the study, radiographs were
examined, separately and blind, by two
observers experienced in osteoarticular
reading. If they failed to agree and could not
reach a consensus, the case was excluded from
further study.

GLUCOSE TOLERANCE

A 75 g oral glucose tolerance test was
performed after three days of steady state
normal regimen. Morning fasting blood
samples were obtained before (tO) and two
hours after ingestion of glucose (t2).

National Diabetes Data Group of the NIH
criteria (=WHO criteria) were used. 0 We
compared VH and controls for diabetes
mellitus, impaired glucose tolerance, and
serum glucose at tO and t2.

Patients (potential cases and controls)
unable to take a sufficient diet of calories and
carbohydrates for the three days before the test
were not included.

STATISTICS
Chi-square test (or Fischer test when
appropriate) for qualitative parameters, and
Mann-Whitney test for quantitative par-
ameters were used to compare cases and
control patients. Probabilities <0 05 were
considered significant.

Table 1 Clinical characteristics ofpatients studied. No
significant differences between groups

Hyperostosis Controls
(n = 50) (n = 50)

Sex (M/F) 25/25 25/25
Age (yr)
60-69 15 15
70-79 22 20
>80 13 15

Weight (kg)t 69 (14) 68 (14)
Height (cm)t 162 (10) 160 (10)
Overweight index:t

1 4 4
2 14 14
3 9 9
4 23 23

tMean (SD). ti1: Weight (W) < 90% ideal weight (IW); 2: 90%
IW<W< 110% IW; 3: 110% IW<W<120% IW; 4:
W3 120%IW.

Table 2 Results of the oral glucose tolerance test

Hyperostosis Controls p
(n=50) (n=50)

Diabetics (No) 6 6 NS
Impaired glucose 12 16 NS

tolerance (No)
Normal glucose 32 28 NS

tolerance (No)
Blood glucose (mmol/1)t

tO (fasting) 5-3 (1) 5-1 (1) 0-77 (NS)
t2 (at 120 min) 8 0 (3) 8-3 (3) 0-20 (NS)

tMean (SD). NS = not significant.

glucose tolerance, 12 in the VH group, and 16
in the control group. No difference was found
between the two groups for any parameter.
The delay between admission and glucose

tolerance test time was 12 (SD 10) days in the
cases, and 13 (SD 10) days in the control
group (NS).

WEIGHT/HEIGHT INDEX

Weight/height index was not significantly
different between VH (median = 116) and
controls (median = 115), but was slightly
greater among diabetic (median = 122) than
among non-diabetic subjects (median = 1 16)
(not significant). The figure shows individual
results for the patients with DM; there was no
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Results
Table 1 shows details of the two matched
groups, with no differences between them.

GLUCOSE TOLERANCE TEST

No DM had been recognised before the
glucose tolerance test (table 2) was performed.
The test revealed six patients in each group to
have DM. Twenty eight patients had impaired

40-

20-

A

A
A

VH

A

A

Controls

Individual values of the weight/height index among diabetic
subjects (six with vertebral hyperostosis (VH) and six
controls).
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significant difference between cases and
controls.

NON-STEROIDAL ANTI-INFLAMMATORY DRUGS
Eighteen cases (36%) were treated by NSAID,
compared with nine (18%) patients in the
control group (p < 005). No statistical
difference was found for the glucose tolerance
test between patients receiving (n = 27) or not
receiving (n = 73) NSAID therapy.

DIURETICS

Thirteen cases (26%) and 10 control patients
(20%) were treated with diuretics during the
study (difference not significant).

ASSOCIATED DISEASES

Osteoporosis, defined by one or more vertebral
crush fractures, was found to be more frequent
in control patients (n = 8, 16%) than in cases
(n= 2, 4%) (p< 0 05). None was diabetic.
Inflammatory arthropathies were more
frequent among VH patients (n = 10, 20%)
than in controls (n = 4, 8%) (NS); they
included rheumatoid arthritis (n = 5), poly-
myalgia rheumatica (n = 2), chondrocalcinosis
(n = 4), and arthralgia of undetermined origin
(n = 3). Non-rheumatic diseases were present
in 38% of cases and 26% of controls (NS).

Discussion
In this study no difference in glucoregulation
was found between cases and matched con-
trols, even though we used the oral glucose
tolerance test recommended by the WHO for
the recognition of diabetic patients. Thus, on
the basis of our results, there is no relationship
between VH and DM.
The number of patients was chosen to have

a 90% chance of detecting a 10-30% difference
of DM between the two groups, as predicted
from the literature. In fact, the frequency of
DM was low (12%) and strictly identical in
both groups.
The equal number ofmales and females with

VH was due to chance, as patients were
recruited consecutively. This distribution is at
variance with that found in other studies, in
which the prevalence ofVH was greater in men
than in women.2 3
Our sample may not reflect the general popu-

lation, as it was composed of patients with
various diseases, mainly rheumatic. However,
30% of the hospital inpatient population had
a variety of diseases such as cardiac, psychiatric,
neurological, and digestive. The distribution of
the diseases between our two groups was not
different, except for osteoporosis which was
more frequent in the control group. It is
possible that, in common with osteoarthritis,"
osteoporosis is less frequent among VH
patients, but the number of patients may have
been too small to permit firm conclusions.
Nevertheless, the results were not influenced
by this difference, as no osteoporotic patient
was diabetic.

In order to account for possible influences
of drugs on glucoregulation, we sought
differences attributable to diuretics, but found
none. It has been suggested also that NSAIDs
are able to alter glycoregulation. 2 Many of our
patients (27%) were treated with NSAIDs
because these drugs are commonly used for
rheumatic diseases. Cases received them more
often than controls, perhaps because
inflammatory diseases were more frequent
than in the control group (though not
significantly so). Had NSAIDs had an effect,
an increase in the number of patients with DM
would have been observed in the VH group,
but this was not the case. Patients taking
steroid drugs were excluded from the study.
An association between VH and DM has

been suggested,'3 and DM has been reported
in 23-42% of VH patients.6 However, the
criteria used to define DM were different in
those studies. As the prevalence of DM after
age 60 is not well established (specifically so in
France), and as factors such as overweight are
associated with DM,2 it is necessary to
compare the VH patients with weight-height
matched controls.

In 1966, Julkunen et a14 found more VH
among 510 diabetic patients than in controls,
but only for the age group 60-69; only fasting
blood glucose was measured, and criteria for
DM were not described in detail. Lequesne, in
a more recent retrospective study,6 found that
DM was more frequent among cases with VH
and that VH was more frequent among
diabetics; but the groups comprising this study
were each recruited in a different hospital unit
and, in common with the patients studied by
Julkunen et al, the influence of weight was not
taken into account.

In another study, Julkunen et al compared 94
males and 70 females with controls matched
for sex, age, occupation, and place of
residence, and performed an oral glucose
tolerance test.2 They found a difference only
for women aged 40-59, with plasma glucose
concentrations significantly greater than in
controls. Furthermore, the weight/height index
was greater among patients with VH, and a
relationship between glucose tolerance and
overweight was observed. Overweight was thus
likely to have been responsible for the
difference observed in women. In our study,
64% cases were above the ideal weight, and
46% were class 4 overweight. This proportion
is higher than that of a previous study in which
we found 25% of patients with lumbar
degenerative disease were overweight.'4 Such a
result stresses the necessity to compare study
groups with weight-height matched controls.

Recently, Troillet et al'5 studied 25 patients
with VH and 25 control patients matched for
age, sex, and body mass index; they found no
difference between the two groups in serum
glucose, glycated haemoglobin and insulin.
We may conclude that glucoregulation,

evaluated by glucose tolerance test, did not
differ between VH patients and sex, age, and
weight-height matched control patients. As our
population was selected, the validity of
extrapolating our results to the general
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population need to be confirmed by a
population based study. Nevertheless, we have
shown that DM is probably not an aetiological
factor for VH, but weight may well be.

The authors wish to thank Dr N Moore for his help in editing
the manuscript.
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