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Abstract. Dual‑energy X‑ray Absorptiometry (DEXA) 
determines the mineral contents for the spine, the proximal 
femur and the entire body. A group of 36  patients with 
psoriatic arthritis were chosen, with different types of 
arthropathy, from the total 82 patients with psoriatic arthritis 
in the study group, for which bone mineral density (BMD) 
was measured, using the DEXA technique. The chosen 
study group comprised 12 men, 12 premenopausal women 
and 12  menopausal women, with psoriatic joint damage 
and a group of 36 healthy individuals, divided based on the 
same criteria: Men, premenopausal and menopausal women. 
This study did not emphasize an association between the 
patient type and the presented bone demineralization type 
(χ2

(2)=4.473, P=0.107) in men. In premenopausal women, 
there was a significant association between the patient type 
and the presented bone demineralization type (χ2

(2)=8.778, 
P=0.012), as the female patients with psoriatic arthritis 
presented total and partial demineralization to a larger 
degree, compared with healthy individuals. In menopausal 

women, this study did not highlight an association between 
the patient type and the presented bone demineralization type 
(χ2

(2)=4.523, P=0.104). Bone demineralization was significant 
in all three patient groups, both total and partial, in patients 
with psoriatic arthritis compared with healthy patients. Bone 
demineralization manifested as osteopenia, with T‑scores 
ranging from ‑2.5 to ‑1, and not as osteoporosis. Determining 
B MD by DEXA technique revealed osteopenia to a higher 
degree within the group of patients with psoriatic arthritis 
compared with the healthy patients, as well as the absence of 
osteoporosis in psoriatic arthritis. 

Introduction

Bone mineral density (BMD) modification in psoriatic arthritis 
still represents a largely widespread issue, being the source of 
several medical controversies. There are few studies regarding 
the manifestation of osteopenia, generalized osteopenia and 
osteoporosis in psoriatic arthritis (1). 

Localized and systemic bone loss due to increased activity 
of osteoclasts is well established in PsA. In contrast, the 
mechanisms responsible for pathological bone remodeling in 
PsA remain enigmatic although new candidate molecules and 
pathways have been identified (2).

The bony skeleton is made of 80% cortical bone and 20% 
trabecular bone. The trabecular bone has an elevated meta‑
bolic turnover, due to the high surface‑volume ratio, eight 
times higher than that of the cortical bone. 

The BMD variations can be measured earlier in the trabec‑
ular bone, as compared with the cortical one. Concerning 
the spine, the articular vertebrae are mainly composed of 
trabecular bone, compared with the vertebral plates and the 
spinal apophyses, made of cortical bone. The trochanteric 
area of the femur has a bone content that is similar to that 
resulting from the anteroposterior measurement of the spine, 
namely trabecular bone, whereas the femoral neck contains 
predominantly cortical bone. 
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There are several techniques used in order to determine 
the BMD, four of which are currently available. According to 
the anatomical areas measured, they differ in precision and 
accuracy: Single photon absorptiometry (SPA); dual ohoton 
absorptiometry  (DPA); dual‑energy X‑ray absorptiom‑
etry (DEXA) and quantitative computed tomography (QCT).

Subjects and methods

DEXA represents the most modern and widely accepted 
technique. It determined the mineral content of the spine, 
the proximal femur and the entire body; it can also be 
used for measurements in the forearm. The term mineral 
content describes the mineral quantity within the measured 
area. This allows the determination of the BMD value, by 
reporting on the measured surface or volume. Therefore, the 
BMD determined by absorptiometric techniques does not 
represent a volumetric density, but an area density, consid‑
ering the scan is bi‑dimensional. The DEXA method is also 
used to scan the extremities, a technique known as peripheral 
DEXA (pDEXA).

The irradiation, determined by a DEXA examination, is 
0.5 to 5 µSv. It varies depending on the type of device used, 
as well as on the area at which the examination is performed. 
The irradiation dose corresponds to one tenth of the irradia‑
tion area generated by a lung X‑ray.

The direct measurement of the spine BMD allows a faster 
determination of trabecular bone loss in early menopausal 
women and post‑cortisone treatments. The measurement 
of BMD in the femur may generate errors by different posi‑
tioning of the bone throughout repeated determinations. The 
cause of errors, which can lead to increased BMD, are large 
osteophytes, as well as vertebral bundles; therefore, in order to 
avoid these sources of error, paralleled standard radiological 
examination is required.

The results obtained by DEXA are: Bone mineral content 
(BMC) expressed in grams; bone surface area (area per square 
centimeter) and BMD expressed in g/cm2. These values must 
be interpreted according to the device used, as well as the posi‑
tion and the age of the subject.

For the objective determination of the diagnosis, two scores 
are currently used: 

i) The Z‑score represents the difference between the 
measured value of BMD and the average value of persons of 
the same age and sex with the examined subject, expressed in 
standard deviations. 

ii) The T‑score represents the difference between the BMD, 
measured for an individual and the average value of a young 
adult, of the same sex, expressed in standard deviations.

Considering the bone mass and the BMD are relatively 
stable at the end of growth and upon achieving the peak bone 
mass, they are used as reference value in expressing the BMD 
changes in standard deviations.

In 1994, WHO established the BMD values measured 
by DEXA, which characterizes the diagnosis and severity of 
osteoporosis, based on the T‑score: Normal BMD: T‑score >‑1. 
Low BMD, with less than a standard deviation from that of a 
young adult. Osteopenia: <‑2.5 T‑score >‑1. BMD between ‑1 
and ‑2.5 standard deviations, compared with that of a young 
adult. Osteoporosis: T‑score  <‑2.5. BMD lower than ‑2.5 

standard deviations, compared with that of a young adult. 
Confirmed osteoporosis: T‑score <‑2.5 plus fracture. BMD 
lower than ‑2.5 standard deviations, compared with that of a 
young adult, when one or more fractures due to bone fragility 
occur.

The authors chose a group of 36 patients with psoriatic 
arthritis, with different types of arthropathy, out of the total 
82 patients with psoriatic arthritis in the study lot, for which 
the BMD was measured, using the DEXA technique.

The chosen study group comprised 12 men, 12 premeno‑
pausal women and 12 menopausal women, with psoriatic joint 
damage and a group of 36 healthy individuals, divided based 
on the same criteria: Men, premenopausal and menopausal 
women.

The distribution of the cases in the study group by age was 
similar precisely so that the age does not represent a factor that 
could influence the values of bone densitometry, considering 
that age constitutes an important element in the alteration of 
BMD and particularly, in the onset of osteoporosis (1).

The study was approved by the Ethics Committee of the 
Oradea County Emergency Clinic Hospital (Oradea, Romania) 
(approval nos  1386/2019 and 460/2019, respectively), and 
written informed consent was obtained from all the patients.

Results and Discussion

Besides the total demineralizations that affect all three evalu‑
ated segments simultaneously: Lumbar spine, left and right 
femur, patients with psoriatic arthritis also present partial 
demineralizations, located in one or two of the evaluated 
segments. Thus, out of the 36 patients with psoriatic arthritis, 
there are partial demineralizations in five patients (13.88%). 
Of the patients with psoriatic arthritis with partial deminer‑
alization, only one has both locations at femoral level (2.7%), 
while the rest have a partial demineralization with double 
localization, in which there is lumbar spine demineralization.

Study of partial bone demineralization in men. In male 
patients with psoriatic arthritis, there are demineralizations in 
all three evaluated segments (six patients), representing 50% 
of the sample volume. There are partial demineralizations 
with double localization in three patients (25%) compared 
with healthy men, where there is demineralization in all three 
analyzed segments in two patients (16.7%) and partial demin‑
eralization in two patients (16.7%), while the rest presents a 
normal BMD (Table I) (Fig. 1).

This study did not emphasize an association between the 
patient type and the presented bone demineralization type 
(χ2

(2)=4.473, P=0.107) in men (Table II).

Study of partial bone demineralization in premenopausal 
women. In premenopausal female patients with psoriatic 
arthritis, there are demineralizations in all three evaluated 
segments (nine patients), representing 75% of the sample 
volume. There are partial demineralizations with double 
localization in two patients (16.66%) compared with premeno‑
pausal female patients, where there is demineralization in all 
three analyzed segments in three patients (25%) and partial 
demineralization in one patient (8.66%), while the rest pres‑
ents a normal BMD (66.66%) (Table III) (Fig. 2).
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In premenopausal women, there was a significant asso‑
ciation between the patient type and the presented bone 
demineralization type (χ2

(2)=8.778, P=.012), as the female 
patients with psoriatic arthritis present total and partial 
demineralization to a larger degree, compared with healthy 
individuals (Table IV).

Study of partial bone demineralization in menopausal women. 
In menopausal female patients with psoriatic arthritis, there 
are demineralizations in all three evaluated segments (nine 
patients), representing 75% of the sample volume. There are 
partial demineralizations with double localization in three 
patients  (25%) compared with healthy menopausal female 
patients, where there is demineralization in all three analyzed 
segments in four patients (33.33%) and partial demineraliza‑
tion in one patient (8.66%), while the rest presents a normal 
BMD (Table V) (Fig. 3).

In menopausal women, this study did not highlight an 
association between the patient type and the presented bone 
demineralization type (χ2(2)=4.523, P=0.104) (Table VI).

The present study was performed on the three patient 
groups: Men, premenopausal women and menopausal women, 
significant modifications regarding the alteration of BMD can 
be observed in terms of osteopenia in patients with psoriatic 
arthritis compared with healthy patients.

According to the comparative study of partial demin‑
eralizations, the following conclusions were drawn: In the 
group of men in the study, there is a significant difference 
of total demineralization between the patients with psoriatic 
arthritis (50%) and the group of healthy patients (16.7%). The 
difference is insignificant for partial demineralization: 25% in 
patients with psoriatic arthritis and 16.7% in healthy patients. 

In the group of premenopausal women, total demineraliza‑
tion was found in 75% of the patients with psoriatic arthritis, 
compared with 25% in the group of healthy patients. Partial 
demineralization was present in 16.7% of the patients with 
psoriatic arthritis, and only 8.3% in the healthy patients. There 
is a significant difference regarding total demineralization 

Table I. Chi‑square, bone demineralization in men according 
to the type of patient.

	 Patient type
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Demineralization	 Arthropathic
type	 psoriasis	 Healthy	 Total

Partial	
  Frequency	 3	 2	 5
  Expected frequency	 2.5	 2.5	 5.0
  % patient type	 25.0	 16.7	 20.8
  % total	 12.5	 8.3	 20.8
Total	
  Frequency	 6	 2	 8
  Expected frequency	 4.0	 4.0	 8.0
  % patient type	 50.0	 16.7	 33.3
  % total	 25.0	 8.3	 33.3
No demineralization	
  Frequency	 3	 8	 11
  Expected frequency	 5.5	 5.5	 11.0
  % patient type	 25.0	 66.7	 45.8
  % total	 12.5	 33.3	 45.8
TOTAL	
  Frequency	 12	 12	 24
  Expected frequency	 12.0	 12.0	 24.0
  % patient type	 100.0	 100.0	 100.0
  % total	 50.0	 50.0	 100.0

Figure 1. Bone demineralization in men according to the type of patient.

Table II. Chi‑square values for bone demineralization present 
in men depending on the type of patient.

Test	 χ2	 df	 Pbilateral

Pearson's Chi‑square	 4.473	 2	 0.107
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between the male and female groups, in terms of total demin‑
eralization, as it is more frequent in premenopausal women.

In menopausal women, total demineralization was found in 
75% of patients with psoriatic arthritis and in 33% of healthy 
patients, while no partial demineralization occurred in women 
with psoriatic arthritis, compared with the group of healthy 
patients (8.3%). The absence of partial demineralization in the 

group of menopausal women with psoriatic arthritis, compared 
with 16.7% of the number of premenopausal women with psori‑
atic arthritis, is explained by the role that menopause plays in 
accentuating bone demineralization phenomena. Nevertheless, 
partial demineralization occurs, in the same proportion, in the 
two groups of women, both before menopause and during 
menopause, which points to the fact that psoriatic arthritis has 
an important role in the occurrence of osteopenia, regardless 
of the status of menopause.

In a study on a group of 18 patients with non‑axial psoriatic 
arthritis and 100 healthy individuals, Frediani et al (3) showed 
that BMD was significantly lower in subjects with arthritis 
compared with healthy patients, regardless of sex, age and 
the status of menopause. Their study showed that deminer‑
alization was observed in more than 2/3 of the patients with 
psoriatic arthritis. This demineralization was not correlated 
with any signs of inflammation, or with the duration of the 
disease. However, there is a delayed correlation with age and 
number of menopausal years.

In a study on a group of 52 patients with peripheral psori‑
atic arthritis and a control group of 52 healthy individuals, 
Nolla et al (4) found no significant differences between patients 
with psoriatic arthritis and control subjects. Nonetheless, in 
menopausal patients with psoriatic arthritis, a lower BMD of 
the femoral neck was found, compared with the control group. 
There were no significant differences in BMD in the lumbar 
spine in the subgroups of men, premenopausal women and 
menopausal women (5). The mineral density of the femoral 
neck was not significantly different in men or in premenopausal 
women diagnosed with psoriatic arthritis and the control 
group (3).

Figure 2. Bone demineralization in premenopausal women according to the type of patient.

Table III. Chi‑square, bone demineralization in premenopausal 
women according to the type of patient.

	 Patient type
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Demineralization	 Arthropathic
type	 psoriasis	 Healthy	 Total

Partial	
  Frequency	 2	 1	 3
  Expected frequency	 1.5	 1.5	 3.0
  % patient type	 16.7	 8.3	 12.5
  % total	 8.3	 4.2	 12.5
Total	
  Frequency	 9	 3	 12
  Expected frequency	 6.0	 6.0	 12.0
  % patient type	 75.0	 25.0	 50.0
  % total	 37.5	 12.5	 50.0
No demineralization	
  Frequency	 1	 8	 9
  Expected frequency	 4.5	 4.5	 9.0
  % patient type	 8.3	 66.7	 37.5
  % total	 4.2	 33.3	 37.5
TOTAL	
  Frequency	 12	 12	 24
  Expected frequency	 12.0	 12.0	 24.0
  % patient type	 100.0	 100.0	 100.0
  % total	 50.0	 50.0	 100.0

Table IV. Chi‑square values for bone demineralization present 
in premenopausal women depending on the type of patient.

Test	 χ2	 df	 Pbilateral

Pearson's Chi‑square	 8.778	 2	 0.012
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In the present study, bone demineralization was significant 
in all three patient groups, both total and partial, in patients 
with psoriatic arthritis compared with healthy patients. Bone 
demineralization manifested as osteopenia, with T‑scores 
ranging from ‑2.5 to ‑1, and not as osteoporosis. Determining 
BMD by DEXA technique revealed osteopenia to a higher 
degree within the group of patients with psoriatic arthritis 

compared with the healthy patients, as well as the absence of 
osteoporosis in psoriatic arthritis (6,7).

An important factor in modifying BMD is systemic 
corticosteroid therapy, one of the foundations in inflamma‑
tory rheumatism therapy. Treatment with glucocorticoid 
hormones causes bone loss, because the rate of bone resorp‑
tion exceeds that of formation. The supraphysiological doses 
of hormones generate an imbalance by reducing bone forma‑
tion on the one hand, while suppressing osteoblast function 
and increasing resorption on the other  (8,9). Clinical and 
densitometric studies on subjects treated with Prednisone 
30 mg/day for a long time demonstrated, in 80% of them, 
either osteoporosis or the presence of a complication of the 
same fractures  (10‑18). Topical treatment with dermocor‑
ticoids has created a series of controversies regarding the 
induced side effects. At skin level, they can generate dermal 
atrophy with telangiectosis and purpura, promote bacterial, 
fungal or viral skin infections, induce transient, rosacea 
and, when applied to the eyelids, can even induce glaucoma 
and cataract  (19). In addition, sudden discontinuing of 
corticosteroids induces rebound phenomena. The issue of 
dermocorticoid penetration, which may disrupt adrenal func‑
tion, has raised discussion. Currently, most studies conclude 
the pituitary‑cortico‑adrenal axis is not affected, as well 
as the absence of the dermocorticoid resonance regarding 
BMD. Reduced percutaneous absorption and rapid biotrans‑
formation within the liver are responsible for the extremely 
low systemic activity. All of these side effects, induced by 
systemic and topical cortisone therapy, can be currently 
counteracted by the introduction, even prophylactic, of classic 

Figure 3. Bone demineralization in menopausal women according to the type of patient.

Table  V. Chi‑square, bone demineralization in menopausal 
women according to the type of patient.

	 Patient type
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Demineralization	 Arthropathic
type	 psoriasis	 Healthy	 Total

Partial	
  Frequency	 0	 1	 1
  Expected frequency	 0.5	 0.5	 1.0
  % patient type	 0.0	 8.3	 4.2
  % total	 0.0	 4.2	 4.2
Total	
  Frequency	 9	 4	 13
  Expected frequency	 6.5	 6.5	 13.0
  % patient type	 75.0	 33.3	 54.2
  % total	 37.5	 16.7	 54.2
No demineralization	
  Frequency	 3	 7	 10
  Expected frequency	 5.0	 5.0	 10.0
  % patient type	 25.0	 58.3	 41.7
  % total	 12.5	 29.2	 41.7
TOTAL	
  Frequency	 12	 12	 24
  Expected frequency	 12.0	 12.0	 24.0
  % patient type	 100.0	 100.0	 100.0
  % total	 50.0	 50.0	 100.0

Table  VI. Chi‑square X2 values for bone demineralization 
present in menopausal women depending on the type of 
patient.

Test	 χ2	 df	 Pbilateral

Pearson's Chi‑square	 4.523	 2	 0.104
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and alternative therapy on cortisone‑induced osteopenia and 
osteoporosis (20,21). Some comorbidity therapies have a nega‑
tive influence on the evolution of the disease. Beta‑blockers 
used in the treatment of associated cardiological disorders 
negatively influence the evolution of the disease even in their 
topical use (22,23). A study, performed on groups of subjects 
treated with cortisone, shows a three‑fold higher incidence of 
fractures (11).

Nuti et al (12) showed that the best technique for measuring 
bone density and for assessing the risk of fracture is DEXA.

Osteodensitometry is considered a major indication for the 
evaluation of patients with long‑term corticosteroids (5). Serial 
bone density measurements by DEXA, every 6‑12 months, are 
recommended when long‑term corticosteroids are at doses of 
at least 7.5 mg/day Prednisone. Thus, it remains an essential 
method of monitoring corticosteroids in patients with inflam‑
matory rheumatisms. Therefore, osteodensitometry is one of 
the most important methods for the evaluation of osteoarticular 
modifications, by decreasing BMD (18,24).

Osteodensitometry: The modification in BMD correlates 
75% with joint disease in psoriatic arthritis. The mineral 
density was significantly lower, falling in the stage of osteo‑
penia <‑2.5 T‑score >‑1 in subjects with psoriatic arthritis 
compared with healthy individuals, without correlating with 
sex, age or menopause status.

The presence of total bone demineralization, in terms of 
osteopenia, determined by DEXA technique, on the three 
levels: Lumbar spine, right femur and left femur, in 75% of 
premenopausal women and in the group of menopausal 
women, demonstrates the lack of correlation of osteopenia 
with the menopause status in psoriatic arthritis.
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