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INTRODUCTION

SUMMARY In addition to psoriasis, between 5% and 24% of patients
will develop psoriatic arthritis simultaneously after or even prior to
skin manifestations. Psoriatic arthritis belongs to the group of serone-
gative spondyloarthritis. Collaboration between a dermatologist and
a rheumatologist plays a more important role in cases where there is
a complete absence of clinical signs of psoriasis. Since rheumatic dis-
eases may also involve the temporomandibular joints (TMJ), psoriatic
arthritis can cause problems that are an aspect of systemic disease.
In general, the clinical and radiological description of a population
of patients suffering from psoriasis and/or psoriatic arthritis does
not mention TMJ involvement. However, as is the case with intra-
oral psoriasis, psoriatic changes to the TMJ also show characteristic
signs of erosion, deplaned condyles, and articular effusion. Magnetic
resonance imaging has shown itself to be the gold standard in the
diagnostics of joints afflicted by psoriatic arthritis and TMJ disorders,
regardless of the existence of a systemic disease. This paper aims to
present a review of the relevant literature describing different epide-
miological, clinical, and radiological characteristics of psoriasis and
psoriatic arthritis, with emphasis on the involvement of TMJs in the
general manifestation of the disease, illustrated by a description of
the clinical case of a 77-year-old female patient.

KEY WORDS: psoriasis, psoriatic arthritis, temporomandibular joint,
magnetic resonance imaging

Traditionally, psoriasis was primarily considered to (from 5% to 42%), it is considered a systemic skin
be a skin disease, i.e. a non-infectious, chronic-recur- disease with relatively common joint inflammation
rent dermatosis that develops on the skin, scalp, and (2-4).

nails (1). According to modern concepts, psoriasis is

In Europe, the prevalence of psoriasis ranges from

not purely a skin disease, because, on account of its 0.6/0.8% to 5.5/6.5%, depending primarily on wheth-
relatively frequent extra-cutaneous manifestations
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er the general or the patient population is being con-
sidered as well as on the research methodology (2). In
Italy, a great difference was found among the regions
surveyed, with the prevalence of psoriasis lowest in
Sardinia (0.5%), and higher in northern regions (4.5%)
(5). In Croatia, the prevalence of psoriasis ranges be-
tween 1.03 and 1.55% (6,7).

Wright (8) and Baker (9) corrected the previous
erroneous assumption that inflammatory arthritis in
patients with psoriasis is a co-morbidity of rheuma-
toid arthritis and psoriasis. Psoriasis and arthritis oc-
curring together in the same patient were noticed as
early as in the first half of the 19" century, and the fact
that psoriatic arthritis is a distinct disease entity was
defined under the concept of seronegative spondy-
loarthritis (10,11).

Temporomandibular disorders (TMDs) are one
of the most common causes of orofacial pain, and
encompass a group of individual diagnoses related
to musculoskeletal disorders of the stomatognathic
system. In addition to tendomyopathy of mastica-
tory muscles, TMDs also include the following diag-
noses of temporomandibular joint (TMJ) disorder:
anterior disc displacement, osteoarthritis, and syno-
vitis (12,13). TMJ pathology was relatively unknown
until the early 1990s due to poor diagnostic means,
and it was often related to erroneous etiopathogenic
models (for example, Costen’s syndrome), as well as
to otological symptomatology on account of topo-
graphic proximity (14). Conversely, the involvement
of TMDs in systemic musculoskeletal (polyosteoar-
thritis, rheumatoid arthritis, psoriatic arthritis, etc.)
and other diseases of the general type (fibromyalgia)
is well known (15,16).

This paper aims to present a review of the relevant
literature describing different aspects of psoriasis and
psoriatic arthritis with emphasis on the involvement
of TMJs in general manifestation of the disease, which

Figure 1. Patient presents with pain in the left tem-
poromandibular joint (a) which spreads to the temple
(b).

is illustrated with a clinical case of a 77-year-old fe-
male patient.

PSORIATIC ARTHRITIS

Psoriatic arthritis belongs to the group of serone-
gative spondyloarthritis, where the involvement of
axial and peripheral joints usually implies previous or
recent psoriasis, since 15% of psoriatic patients never
develop psoriasis or develop skin disease after joint
involvement occurs. Psoriatic arthritis is clinically
similar to rheumatoid arthritis, where the discovery
of the rheumatoid factor did not contribute to the
distinction between these two entities (17-19). The
rheumatoid factor helps in the classification of poly-
arthritis, whereas clinical observation is relevant to
the diagnosis of psoriatic arthritis. However, the hu-
man leukocyte antigen (HLA) B-27 is dominant in the
group of seronegative spondyloarthritis. In psoriatic
arthritis, the frequency of HLA B-27 is between 30%
and 75%. Other biomarkers studied in relation to the
severity of psoriatic arthritis include C-reactive pro-
tein (CRP), matrix metalloproteinase-3, and circulat-
ing osteoclast precursors (17,20-22).

Unlike other inflammatory arthritides, psoriatic
arthritis implies the presence of nail and cutaneous
psoriasis as well as dactylitis. Patients suffering from
psoriasis may not suffer from arthralgia, although
there have been undiagnosed cases of psoriatic ar-
thritis among patients with psoriasis who were treat-
ed by dermatologists (23). This is because in patients
with severe cutaneous psoriasis a painful involve-
ment of the joints can also be expected, but, at the
same time, the severity of the skin lesions does not
always correlate with the occurrence of joint lesions.
In nearly 70% of patients, cutaneous lesions precede
the onset of arthralgia, while in 20% involvement of
the joints starts prior to skin manifestations, and in
10% the two are concurrent (24).

In addition, there is an absence of serological tests
for a rheumatoid factor or for inflammatory arthritis
that includes peripheral arthritis and/or sacroiliitis or
spondylitis. Asymmetric sacroiliitis, non-marginal syn-
desmophytes, asymmetric syndesmophytes, paraver-
tebral ossification, and more frequent involvement of
the cervical spine fall into the category of psoriatic
arthritis. However, the inflammatory spinal signs of
the disease cannot be easily distinguished from an-
kylosing spondilitis. Consequently, numerous clas-
sification criteria have been developed where it has
been observed that the presence of psoriasis, along
with the negative rheumatoid factor, does not offer
sufficient validity in the application of standard diag-
nostic criteria (25).
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Figure 2. Asymmetrical view of the right (a) and the
left (b) temporomandibular joint on a panoramic ra-
diograph: the left joint does not show a clearly delin-
eated condyle head cortex edge (arrow).

According to Rudwaleit and Taylor (26), a criterion
of psoriatic arthritis diagnostics is that in 66% of cases
psoriasis precedes the arthritis symptomatology, in
21% they manifest simultaneously, and in 14% of cas-
es arthritis precedes psoriasis. The exact prevalence
of psoriatic arthritis is unknown, although, according
to some data, between 5% and 24% of patients with
psoriasis the involvement of musculoskeletal system
can be expected. Jamshidi et al. (27) found psori-
atic arthritis in 9.1% of Iranian patients with psoria-
sis, whereas for Croatian patients with psoriasis the
prevalence was 14.3-15.3% (6,7). In Germany, Reich et
al. (28) found psoriatic arthritis in 20.6%, of patients
and Radke et al. (29) in 19% of patients with psoria-
sis. In Serbia, Pavlica et al. (30) found psoriatic arthritis
in 9.3% of patients with psoriasis, while in the USA.
Shbeeb et al. (31) found psoriatic arthritis in 16% of
such patients.

Psoriatic arthritis has been described in various
forms such as arthritis mutilans, peripheral oligoar-
thritis or polyarthritis, spondylitis and distal interpha-
langeal joint arthritis (fingers and toes), and cervical
spine disease (usually involving peripheral joints),
most commonly in 50% or more of the patients
(17,32). Based on the results of a study of patients
with psoriatic arthritis (the sample being larger than a
hundred patients), Moghaddassi et al. (33) estimated
that arthritis precedes skin symptoms in 15% to 30%
of patients, while the most common forms of psoriat-
ic arthritis were polyarthritis 25-63%, oligoarthritis 7-
54%, and sacroiliitis (6-26% of cases). The prevalence
of distal interphalangeal joint involvement (1-12%),
axial involvement (2-21%), and mutilating arthritis (0-
16%) was less common.

Shbeeb et al. (31) found the following diagnoses
in psoriatic patients: oligoarthritis, polyarthritis, and
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Figure 3. Magnetic resonance images of the left tem-
poromandibular joint (a - closed mouth, b - open
mouth position; 1 - condyle; 2 - external auditor me-
atus; 3 - articular eminence; 4 — anteriorly displaced
disc with reduction; 5 - joint effusion, 6 — collection
of inflammatory exudate moved along the posterior
condyle edge).

spondylitis in 19%, 3%, and 6% of the cases, respec-
tively. In the study by Pavlica et al. (30), distal inter-
phalangeal joints were involved in 63.6%, the axial
skeleton in 36.4%, oligoarthritis in 45%, polyarthritis
in 55%, and mutilating form in 6.8% of the patients.
Sacroiliitis was found in 46.4% of the patients with
psoriatic arthritis. Nossent and Gran found (32) oli-
goarthritis in 48%, polyarthritis in 32%, spondylitis
in 9%, monoarthritis in 7%, distal interphalangeal
arthritis in 2%, and mutilating arthritis in 2% of the
cases. According to Reich et al. (28), polyarthritis was
found in 58.7% of patients, oligoarthritis in 31.6%,
and mutilating arthritis in 4.9% of patients, while dis-
tal interphalangeal arthritis was diagnosed in 41% of
the cases.

THE OROFACIAL REGION IN RELATION TO
PSORIATIC ARTHRITIS

Psoriasis can also be identified by looking at the
oral mucosa. Among papulosquamous diseases of
the oral mucosa, lichen planus is more common than
intraoral psoriasis. Since oral psoriasis can be primar-
ily asymptomatic, collaboration with a dermatologist
is necessary along with clinical examination and bi-
opsy of the intraoral lesion (34).

Both the patient’s personal and family medical his-
tory are needed in order to determine whether there
was a previous outbreak of psoriasis, if it is currently
in remission, and, in addition, whether the present ar-
thropathy is related to skin psoriasis or changes on
the nails (35). There was a case in which the typical
cutaneous lesions could not be confirmed, and there
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was also no confirmed family history of psoriasis (36-
38). Psoriasis in the oral cavity also causes erythema-
tous erosive areas on the gingivae, a fissured tongue
showing grayish areas on its ventral surface, whitish
lesions, and longitudinal sulci, as well as lesions on
the hard and soft palate. If oral lesions are manifest-
ing, differential diagnostics plays a role in the general
diagnostics of psoriasis if it has mildly expressed and
discreet skin symptoms (35-39).

TMDs

TMDs are nonspecific musculoskeletal disorders
of masticatory muscles and/or TMDs, which lead to
manifestation of functional disorders of the stomato-
gnathic or masticatory system. The history of TMDs is
related to numerous attempts to explain their etio-
pathogenesis and to place them within the context of
biomedical concepts (13,40). Since TMDs are gener-
ally diagnosed and treated by dentists, musculoskel-
etal components and a number of other components
(for example, autoimmunity) may be overlooked with
respect to the dental component of the stomato-
gnathic system (15,41).

Radiological characteristics of TMJ disorders

Magnetic resonance imaging (MRI) is the gold
standard of radiological diagnostics and a non-in-
vasive and non-ionizing examination of soft and
hard TMJ tissues. Imaging of both the articular disc
and the most common type of discopathy, i.e. ante-
rior disc displacement, is the greatest achievement
in the field of X-ray radiological methods (13,14).
Another important TMJ pathology is the occurrence
of a more or less expressed collection of exudates
within a relatively small intraarticular space (42). The
most common radiological method of jaw, teeth, and
TMJ imaging is the panoramic radiogram, where the
projection of TMJ is inadequate compared with the
use of transcranial imaging by Schiiller. Since the os-
teoarthritic changes are most visible on X-ray images,
computerized tomography (CT) is the gold standard
for hard tissues, although its use is still restricted due
to relatively high doses of radiation (13). In the case
of inflammatory exudates and/or disc displacement,
CT is an inefficient diagnostic method if there are no
changes in the osseous structures of the joint. MRI
has proved to be an efficient method for confirming
clinical diagnostics; however, its high cost prohibits
its use in everyday dental practice (43).

TMJ AND PSORIATIC ARTHRITIS

Rheumatologic diseases are relatively rare in den-
tal practice where the orofacial region is involved
in the general symptomatology of the disease. In a

clinical trial of a sample of 160 TMD patients, Celi¢
(44) found only one patient (0.63%) with previously
diagnosed rheumatoid arthritis. In our research,
where the clinical diagnosis of TMJ was confirmed by
MRI, rheumatic diseases (juvenile rheumatoid arthri-
tis, rheumatoid arthritis, ankylosing spondylitis, and
Sjegren’s syndrome) were found in collaboration with
a rheumatologist-physiatrist in 4.6% of 214 patients
in the period between 2001 and 2011 (15). As early as
1965, TMJ was described as being affected by psori-
atic arthritis (45).

In orofacial symptomatology of psoriatic arthritis,
the crepitation of TMJs prevails, as well as reduced
mouth opening and symptoms related to masticato-
ry muscles. Arthralgia of TMJ may by itself be a clini-
cal sign of arthritis related to generalized psoriatic
arthritis. Radiological images of changes in TMJs pre-
dominantly display signs of arthritis, which can also
be seen in panoramic radiographs (46). In addition to
erosion of cortical bone and inflammatory changes,
along with flattening of the condylar head, radiologi-
cal changes are the most common. However, more
severe destruction with consequent ankylosis of the
joint can occur (47). While Kdndnen (48) believed that
a generalized type of psoriatic arthritis creates symp-
toms in the masticatory system after only seven years,
Farronato et al. (49) presented the case of a patient
whose first symptoms of psoriatic arthritis appeared
right on the TMJ.

Report of a case with one year follow up

In 2011, a 77-year-old retired female patient was
referred to our Department by a physiatrist-rheuma-
tologist due to difficulties in the left TMJ (clicking,
pain on mastication and when lying on the left side of
the face) which started in early 2008. Psoriatic arthri-
tis was diagnosed in 1993 when the psoriasis vulgaris
also first appeared.

Medical history

Although the patient showed symptoms of arthri-
tis since 1992, it was only during the period of further
specialist treatment and after psoriatic manifestations
on the skin that the definitive diagnosis was made.
Even then, psoriatic polyarthritis appeared in a more
severe inflammatory form in the hands and wrists,
shoulders, feet, knees, and the spine. The patient has
had continuous physical therapy since then, and was
also treated in medical spa centers. In addition, she
used gold salts, corticosteroids, and nonsteroid an-
tirheumatics, and was treated for co-morbid arterial
hypertension. Psoriatic changes were present in the
lower legs, elbows, and pre/retroauricular regions in
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the form of erythematosquamous changes of about
2-5 cm. She was examined by an otorhinolaryngolo-
gist before being seen by a dentist and a rheumatolo-
gist.

Dental history

The patient reported pain in the left TMJ on mas-
tication and wider mouth opening; this pain also
spread into the left ear and the temple (Figure 1).
Since then, clicking had occurred in the left TMJ dur-
ing mouth opening. Subjectively, she never experi-
enced restricted mouth opening, but recently the
pain had become present in a resting position, and
she also complained of frequent headaches. Active
mouth opening amounted to 43.5 mm, and passive
mouth opening of 45.0 mm was measured on the
central incisors. Her dental status showed that due
to complete edentulousness she wore complete den-
tures, which were twenty-three-years old and had
been made in a prognathic relationship with a distal
bilateral reverse overlap. Pain on opening was 6 on
the visual analogue scale (VAS; 0 = no pain, 10 = most
severe pain), in a resting position lying on the left side
of the face it was 8, and on palpation of the left TMJ it
reached 6.5. Clinical examination included a manual
functional analysis by Bumann and Groot Landeweer
(13), which confirmed the following difficulties in the
left TMJ: clicking and pain on both dynamic and pas-
sive compression; anterior disc displacement with re-
positioning was clinically diagnosed as well.

Radiological diagnostics of TMJ

The initially recorded X-ray images by Schiiller
from 2008 as well as repeated imaging from 2011,
prior to a specialist dental examination, did not show
changes in osseous structures, while hyperextension
of condyle was noted in the open mouth position.
However, the left TMJ image was technically weaker
due to more pronounced superposed 0sseous struc-
tures. The panoramic radiograph was taken during a
dental examination (Figure 2) in which a non-sym-
metrical image of joints was visible; the left joint, un-
like the right one, did not show a clearly visible edge
of the condylar head, and a definitive diagnosis of the
TMJ disorder was made using MRI. TMJs were record-
ed in open and closed mouth positions on a supra-
conductive Harmony magnet by Siemens (Erlangen,
Germany) with a magnetic field of 1 T (T1 weighted
image TR 450/TE 12 and T2 TR 3000/TE 66) weighted
image with matrix 256 x 192 and 160 x 160 field of
view). The left TMJ (Figure 3) showed discreet erosion
and the loss of cortical edge of the functional surface
of the joint on the condylar head, without any chang-
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es on the subchondral bone and with intact surface
of the temporal bone (posterior inclination of articu-
lar tuberculum) as well as pronounced effusion in the
mesial space anteriorly from the condyle. An anterior-
ly displaced deformed disc was visible. Images of the
open mouth position showed hypomobile condylar
movement that did not reach the zenith of the articu-
lar tuberculum. A reduction of disc displacement was
noticed (that is, the disc was in physiological position
on the condyle) which was of biplanar form. Addition-
ally, collection of inflammatory exudate had moved
along the posterior edge of the condyle.

Recall with a yearlong follow-up

In collaboration with a rheumatology-physiatric
polyclinic, the dentist instructed the patient to per-
form exercises for the masticatory muscles and TMJ
according to a specific method devised by Schulte.
After having learned the exercise regime, the patient
continued to exercise at home. She was also admitted
twice to a specialized hospital for psoriasis and psori-
atic arthritis treatment. Along with general persisting
difficulties caused by psoriatic arthritis, the patient
continually mentioned difficulties in the left TMJ:
pain on the VAS scale on mouth opening was of the
same intensity, that is 6, and 4 on palpation of the left
TMJ. There was no pain in a resting position, although
she avoided lying on the left side of her face. She felt
pain in the left TMJ on mastication, while speech was
accompanied by a pricking pain in the left ear. Ac-
tive mouth opening was slightly reduced (41.5 mm),
while there were still crepitations in the left TMJ. Due
to gastric problems caused by diclofenacum, she
took only paracetamol when necessary, but she did
not take corticosteroids.

GENERAL REMARKS AND RADIOLOGICAL
CHARACTERISTICS

Reich et al. (28) stress the fact that as many as 85%
of patients with psoriasis also had a new diagnosis of
psoriatic arthritis. Since the study was carried out at
a dermatology clinic, a high prevalence of undiag-
nosed disease has been noted. Conversely, Radke et
al. (29) point out the fact that there were only 4.2%
of newly diagnosed patients with psoriatic arthritis in
their sample of psoriatic patients. Nossent and Gran
(32) found that in 13.8% of cases, arthritis preceded
psoriasis.

Klaassen et al. (50) reported that the prevalence
of nail psoriasis was 66.0%. Data about patients with
psoriatic arthritis has in general also been confirmed
in Croatian patients, where arthritis often occurred
(37.5%) in patients with psoriasis localized in the ingui-
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nal and/or perianal region with toenail involvement,
compared to 8.9% of patients who suffered from ar-
thritis without any concurrent psoriasis involvement
(6). According to Yamamotou (24), dactylitis is one
of the cardinal symptoms of psoriatic arthritis. This
is supported by a study from Serbia where 1.8% of
the patients had psoriatic arthritis without psoriasis,
whereas 35% of the patients had nail changes (30).

In serologic testing, it is difficult to clinically dif-
ferentiate rheumatoid from psoriatic arthritis solely
on the basis of a seronegative finding of the rheuma-
toid factor. Rheumatologists may overlook psoriasis
which has been dermatologically processed, or when
it is only suspected or misdiagnosed (23,51). Inflam-
matory arthritis can be differentiated from psoriatic
arthritis by using the data from the family history
even if the patient in question has not been diag-
nosed with psoriasis (26,52).

Psoriasis is a complex illness requiring continued
long-term treatment, and thus effective and safe
means of treatment should be ensured. Nonsteroidal
antirheumatic drugs, methotrexate, and anti-tumor
necrosis factor (TNF) therapies are recommended for
systemic treatment (53).

Radiological changes were most often present in
hand and foot joints, less frequently in the knees, and
quite infrequently in the hips and shoulder joints. Ar-
thritis was treated with non-steroidal anti-inflamma-
tory drugs, and systemic corticosteroids in 41.3% of
patients, and disease-modified antirheumatic drugs,
most frequently methotrexate, in 59.9%. Radionu-
clide synovectomy was performed in 6.8%, surgery
in 6.2%, and physical therapy in 100% of all patients
(30).

Radiological findings of the joints involved in pso-
riatic arthritis predominantly show a narrowing of
joint space, joint erosions, bony proliferation, and in
rare cases joint ankylosis. The main feature of psori-
atic arthritis is the combination of erosion and bony
proliferation. Spondylitis occurs in up to 40% of pa-
tients (54). MRI showed an undisputedly higher sen-
sitivity than radiological examination of joints, which
was also shown in TMJ diagnostics (13,14). There are
several subtypes of radiological findings: periarticu-
lar erosion, enthesitis (enthesophytes, syndesmoph-
ytes), osteitis (particularly sacroiliitis), and soft tissue
pathology (synovitis, tendosynovitis). Joint effusion
was established in 22% of joints involved in juvenile
psoriatic arthritis (3,55). Besides MRI, ultrasound can
also be used to display effusion. In patients suffering
from psoriatic and rheumatoid arthritis, TMJ diagnos-
tics by MRI revealed effusion and disc disorders in
54% of the cases. The most common findings were

bony erosions, flattening of the condylar head, and
a reduced range of movement. However, pathologi-
cal TMJ changes were not found in 24% of patients,
and, as already mentioned, rheumatological diseases
with the exception of arthralgia do not cause visible
radiological changes, at least in the initial stage of the
disease (56).

CONCLUSION

The collaboration between a dermatologist and
a psychiatric rheumatologist can be complemented
by a specialist dental examination if the pathology
of psoriatic arthritis involves the orofacial region. The
involvement of TMJ in the general clinical picture
of psoriatic arthritis is a rare and atypical condition,
because it is mentioned infrequently in clinical and
epidemiological studies. MRI is the most sensitive
radiological method of intra-articular examination,
in particular of soft tissues, which has also been suc-
cessfully applied in TMJ examination.

References

1. Bens G, Maccari F, Estéve E. Psoriasis: une maladie
systémique Presse Med 2012;41:338-48.

2. Chandran V, Raychaudhuri SP. Geoepidemiology
and environmental factors of psoriasis and pso-
riatic arthritis. J Autoimmun 2010;34:314-21.

3. Kleinert S, Feuchtenberger M, Kneitz C, Tony HP.
Psoriatic arthritis: clinical spectrum and diag-
nostic procedures. Clin Dermatol 2007;25:519-23.

4, Cabrijan L, Lipozenti¢ J, Batinac T, Lenkovi¢ M,
Stani¢-Zgombi¢ Z, Greguri¢ S. Psoriasis vulgaris
- an inflammatory skin disease and/or benign epi-
dermal hyperplasia. Acta Dermatovenerol Croat
2011;19:117-9.

5. Kokelj F, Miertusova Tothova S, Patamia M, Trevi-
san G. Our experience with etanercept in the tre-
atment of psoriasis. Acta Dermatovenerol Croat
2006;14:241-5.

6. Jajic Z, el Assadi G. Prevalence of psoriatic arthritis
in a population of patients with psoriasis. Acta
Med Croatica 2003;57:323-6.

7. Saki¢ D, Badovinac O, Delija A, Amerl-Sakic V, Ge-
rakarov S, Andrlon-Busic D, et al. Prevalencija pso-
rijaze i psorijaticnog artritisa u dvije fizijatrijske
ambulante. Med Jad 2006;36:83-6.

8. WrightV. Psoriatic arthritis; a comparative study of
rheumatoid arthritis, psoriasis, and arthritis asso-
ciated with psoriasis. AMA Arch Derm 1959;80:27-
35.

9. Baker H, Golding DN, Thompson M. Psoriasis and
arthritis. Ann Intern Med 1963;58:909-25.

119



Badel etal.
Psoriatic arthritis and temporomandibular joint

Acta Dermatovenerol Croat
2014;22(2):114-121

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Blumberg BS, Bunim JJ, Calkins E, Pirani CL, Zvai-
fler NJ. ARA nomenclature and classification of
arthritis and rheumatism (tentative). Arthritis
Rheum 1964;7:93-7.

Moll JM, Wright V. Psoriatic arthritis. Semin
Arthritis Rheum. 1973;3:55-78.

Jerolimov V. Temporomandibular disorders
and orofacial pain. Rad 504 Medical sciences
2009;33:53-77.

Badel T. Temporomandibularni poremedaji i
stomatoloska protetika. Zagreb: Medicinska nak-
lada, 2007.

Badel T, Savi¢ Pavi¢in |, Podoreski D, Marotti M,
Krolo |, Grbesa B. Temporomandibular joint de-
velopment and functional disorders related to
clinical otologic symptomatology. Acta Clin Croat
2011;50:51-60.

Badel T, Krapac L, Marotti M, Keros J, Rosi¢ D,
Kern J. Razne reumatske bolesti u bolesnika s
poremecajem temporomandibularnog zgloba.
Reumatizam 2011;58:172-3.

Jaji¢ 1, Jaji¢ Z. 1zvanzglobni reumatizam i srodna
stanja. Zagreb: Medicinska naklada; 2005. p. 293-8.

Ehrenfeld M. Spondyloarthropathies. Best Pract
Res Clin Rheumatol 2012;26:135-45.

Helliwell PS, Taylor WJ. Classification and diag-
nostic criteria for psoriatic arthritis. Ann Rheum
Dis 2005;64 Suppl 2:ii3-8.

Griffiths CE, laccarino L, Naldi L, Olivieri I, Pipi-
tone N, Salvarani C, et al. Psoriasis and psoriatic
arthritis: immunological aspects and therapeutic
guidelines. Clin Exp Rheumatol 2006;24(1 Suppl
40):572-8.

Glasnovi¢ M. Epidemiologija spondilartritisa. Reu-
matizam 2011;58:24-35.

Stimac D, Grubi¢ Z, Stingl K, Peri¢ P, Curkovi¢ B,
Zunec R. Povezanost mikrosatelita HLA i gena
HLA-B*27 u bolesnika s psorijati¢nim artritisom u
hrvatskoj populaciji. Reumatizam 2011;58:5-11.

Grubi¢ Z. Gen HLA-B27: polimorfizam, evolucija,
raspodjela i povezanost sa spondiloartropatijama.
Reumatizam 2006;53:5-10.

Baran R. The burden of nail psoriasis: an introduc-
tion. Dermatology 2010;221(Suppl 1):1-5.

Yamamoto T. Psoriatic arthritis: from a dermatolo-
gical perspective. J Eur Dermatol 2011;21:660-6.

Taylor WJ, Marchesoni A, Arreghini M, Sokoll K,
Helliwell PS. A comparison of the performance
characteristics of classification criteria for the di-
agnosis of psoriatic arthritis. Semin Arthritis Rhe-
um 2004;34:575-84.

120

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

Rudwaleit M, Taylor WJ. Classification criteria for
psoriatic arthritis and ankylosing spondylitis/axial
spondyloarthritis. Best Pract Res Clin Rheumatol
2010;24:589-604.

Jamshidi F, Bouzari N, Seirafi H, Farnaghi F, Fi-
rooz A. The prevalence of psoriatic arthritis in
psoriatic patients in Tehran, Iran. Arch Iran Med
2008;11:162-5.

Reich K, Kriiger K, Mdssner R, Augustin M. Epide-
miology and clinical pattern of psoriatic arthritis
in Germany: a prospective interdisciplinary epi-
demiological study of 1511 patients with plaque-
type psoriasis. Br J Dermatol 2009;160:1040-7.

Radtke MA, Reich K, Blome C, Rustenbach S, Au-
gustin M. Prevalence and clinical features of psori-
atic arthritis and joint complaints in 2009 patients
with psoriasis: results of a German national survey.
J Eur Acad Dermatol Venereol 2009;23:683-91.

Pavlica L, Peri¢-Hajzler Z, Joveli¢ A, Sekler B,
Damjanovi¢ M. Psoriatic arthritis: a retrospec-
tive study of 162 patients. Vojnosanit Pregl
2005;62:613-20.

Shbeeb M, Uramoto KM, Gibson LE, O’Fallon WM,
Gabriel SE. The epidemiology of psoriatic arthritis
in Olmsted County, Minnesota, USA, 1982-1991. )
Rheumatol 2000;27:1247-50.

Nossent JC, Gran JT. Epidemiological and clinical
characteristics of psoriatic arthritis in northern
Norway. Scand J Rheumatol 2009;38:251-5.

Moghaddassi M, Shahram F, Chams-Davatchi C,
Najafizadeh SR, Davatchi F. Different aspects of
psoriasis: analysis of 150 Iranian patients. Arch
Iran Med 2009;12:279-83.

Thongprasom K, Mravak-Stipeti¢ M, Luckprom P,
Canjuga |, Biocina-Lukenda D, Vidovi¢-Juras D, et
al. Oral lichen planus: a retrospective comparative
study between Thai and Croatian patients. Acta
Dermatovenerol Croat 2009;17:2-8.

Migliari DA, Penha SS, Marques MM, Matthews
RW. Considerations on the diagnosis of oral pso-
riasis: a case report. Med Oral 2004;9:300-3.

Robinson CM, Di Biase AT, Leigh IM, Williams
DM, Thornhill MH. Oral psoriasis. Br J Dermatol
1996;134:347-9.

Richardson LJ, Kratochvil FJ, Zieper MB. Unusual
palatal presentation of oral psoriasis. J Can Dent
Assoc 2000;66:80-2.

Brice DM, Danesh-Meyer MJ. Oral lesions in pa-
tients with psoriasis: clinical presentation and
management. J Periodontol 2000;71:1896-903.

Yesudian PD, Chalmers RJ, Warren RB, Griffiths



Badel etal.
Psoriatic arthritis and temporomandibular joint

Acta Dermatovenerol Croat
2014;22(2):114-121

40.

41.

42.

43.

44,

45.

46.

47.

CE. In search of oral psoriasis. Arch Dermatol Res
2012;304:1-5.

Alanen P, Kirveskari P, Le Bell Y. Methodological
problems in studies on the etioloogy of tem-
poromandibular disorders: Are the current opi-
nions based on evidence? J CranioMand Func
2012;4:127-39.

Kéndnen M, Wenneberg B. Systemic Conditions
Affecting the TMJ. In: Laskin DM, Green CS, Hy-
lander WL, editors: TMDs. An Evidence-Based
Approach to Diagnosis and Treatment. Chicago:
Quintessence Publishing Co; 2006. p. 137-46.

TakanoY, Honda K, Kashima M, Yotsui Y, Igarashi C,
Petersson A. Magnetic resonance imaging of the
temporomandibular joint: a study of inter- and in-
traobserver agreement. Oral Radiol 2004;20:62-7.

Badel T, Marotti M, Savi¢ Pavicin |, Dul¢i¢ N, Zadra-
vec D, Kern J. Temporomandibular disorders - va-
lidity of clinical diagnostics compared to magnetic
resonance imaging. Period Biol 2011;113;207-12.

Celi¢ R. Istrazivanje temporomandibularnih
poremecaja primjenom dijagnostickih kriterija
DKI/TMP protokola (dissertation). Zagreb: School
of Dental Medicine; 2003.

Franks AST. Temporomandibular joint arthrosis
associated with psoriasis. Oral Surg 1965;19:301-
3.

Dervis E, Dervis E. The prevalence of temporo-
mandibular disorders in patients with psoriasis
with or without psoriatic arthritis. J Oral Rehabil
2005;32:786-93.

Miles DA, Kaugars GA. Psoriatic involvement of
the temporomandibular joint. Literature review
and report of two cases. Oral Surg Oral Med Oral
Pathol 1991;71:770-4.

48.

49.

50.

51.

52.

53.

54,

55.

56.

Kéndnen M, Kilpinen E. Comparison of three radio-
graphic methods in screening of temporomandi-
bular joint involvement in patients with psoriatic
arthritis. Acta Odontol Scand 1990;48:271-7.

Farronato G, Garagiola U, Carletti V, Cressoni P,
Bellintani C. Psoriatic arthritis: temporomandibu-
lar joint involvement as the first articular pheno-
menon. Quintessence Int 2010;41:395-8.

Klaassen KM, van de Kerkhof PC, Pasch MC. Nail
psoriasis: a questionnaire-based survey. Br J Der-
matol 2013;169:314-9.

Garg A, Gladman D. Recognizing psoriatic arthritis
in the dermatology clinic. J Am Acad Dermatol
2010;63:733-48.

Palotai T, Szepietowski JC, Pec J, Arenberger P, Gi-
urcaneanu C, Gyulai R, et al. A survey of disease
severity, quality of life, and treatment patterns of
biologically naive patients with psoriasis in cen-
tral and eastern Europe. Acta Dermatovenerol
Croat 2010;18:151-61.

Mease P.Update on treatment of psoriatic arthritis.
Bull NYU Hosp Jt Dis 2012;70:167-71.

Tan AL, McGonagle D. Psoriatic arthritis: correla-
tion between imaging and pathology. Joint Bone
Spine 2010;77:206-11.

Lee EY, Sundel RP, Kim S, Zurakowski D, Kleinman
PK. MRI findings of juvenile psoriatic arthritis. Ske-
letal Radiol 2008;37:987-96.

Melchiorre D, Calderazzi A, Maddali Bongi S,
Cristofani R, Bazzichi L, Eligi C, et al. A comparison
of ultrasonography and magnetic resonance ima-
ginginthe evaluation of temporomandibular joint
involvement in rheumatoid arthritis and psoriatic
arthritis. Rheumatology (Oxford) 2003;42:673-6.

121



