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ABSTRACT

This review aimed to determine the orofacial radiological features associated with systemic sclerosis (SSc)
characterises the oral health complications experienced by SSc patients and identifies their potential oral health care
needs. SSc has several orofacial manifestations, including fibrosis of the overlying skin, limited mouth opening, a dry
mouth, and swallowing difficulties. SSc patients also have an increased risk of periodontal disease and tooth decay.
By outlining the orofacial radiological features and related complications, this review hopes to enhance the dental
services provided to this population by enabling the prediction of their oral healthcare needs while calling for
increased awareness among dental healthcare providers.
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INTRODUCTION the condylar head in 20.8%, the ascending ramus in
14.4%, and the bilateral condyles in 13.7% of cases.'
Nonetheless, suggestion has been made that more severe

sclerosis involves more severe mandibular erosion.®

Radiological findings regarding the maxillofacial area
arise mainly from the musculoskeletal structures in the
pathological sclerosis of scleroderma and/or vascular

ischemia, which may be caused by abnormal collagen
deposition or the pressure effect from the tightening of
the associated soft tissue. The review by Haers and Sailer,
who analysed 22 publications with a total sample of 52
patients, reported an overall mandibular resorption
prevalence of 50%, with an incidence of 20-30%. The
study found that the resorption affected the mandibular
angle in 37.6% of the cases, the coronoid process in 20%,

ORAL RADIOGRAPHIC FEATURES

The most common oral radiographic feature is a widened
periodontal ligament (PDL). A study involving 159 SSc
patients found that 14.5% exhibited mandibular erosion,
which is within the range mentioned in other reports (6.6-
46.7%) (Table 1); moreover, 60.9% of the patients had
multiple erosion sites in the mouth.”

Table 1: Radiographic oral findings of scleroderma.

Author and year

Mandibular

erosions

PDL widening

Dagenais, MacDonald (2015)” 159 14.47% 37.96%

Leung, Chu (2011)° 36 NR Mean width of PDL was greater in SSc
cases but not reported

Vincent, Agard (2010)° 30 6.67% 33.3%

Marcucci and Abdala (2009)%° 15 46.7% NR

Continued.
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Author and year

Mandibular

Rout, Hamburger and Potts (1996)!! 21
Wood and Lee (1988)*2 24
Janssens, Herman (*3 47
Alexandridis and White (1984)%4 26
Butts, Goetz (1977)% 35
Rowell and Hopper (1977)6 30
Marmary, Glaiss and Pisanty 21
(1981)7

Seifert, Steigerwald and CIiff (1975)! 16

The resorption of zygomatic arches was found in SSc
patients in association to the resorption of other bone
parts, e.g., the mandibular angles and ascending
ramus.>!8 Other mandibular erosion patterns have also
been reported, including the osseous resorption of the
digastric region (2.53%) and the resorption of the
posterior ramus (5.06%).” However, except for the
rheumatoid factor, which was found to be positive in
around 33% of SSc cases, the overall resorption pattern of
the maxillofacial bones in SSc patients, particularly the
bilateral bone resorption in mandibular angles, digastric
region and both coronoids and condyles processes, might
be due to the long-term (5-7 years) increase in the
physical pressure from the overlying tight skin. Another
reason may lie in the attachment sites of the masticatory
muscles, such as the masseter, temporal, and lateral
pterygoid muscles, as well as the anterior belly of the
digastric muscles, which may impact the blood supply to
the bone. Another explanation involves the disease’s
pathological process, which can cause ischemia due to
vasculitis and perivascular fibrosis. This may be the case
with the blood supply vessels of related bone structures,
such as the maxillary artery to the condyle, the coronoid
process, the mandibular angle, and the masseteric and
pterygoid muscles.> & 19-2L

MRI FINDINGS ON MANDIBULAR OSTEOLYSIS

A previous study performed an MRI on 15 SSc patients to
measure the masseter musculature in relation to
mandibular osteolysis. It found a high ratio of fat
replacement and muscular tissue atrophy linked to the
disease.* A 20% incidence was reported for mandibular
erosion in SSc, with an overall prevalence of 50%;
meanwhile, 28.6% is considered mild degree of
osteolysis. Notably, there is a suggestion that mandibular
erosion is more severe when the sclerosis is severe.®

TEMPORO-MANDIBULAR JOINT INVOLVE-
MENT
Examining the temporomandibular joint (TMJ)

involvement in SSc patients, MRI investigations revealed
that 51.8% of patients (27; 12 diffuse and 15 limited) had
scleroderma without displacement and 81.5% had disk

S PDL widening
9.5% 33%
29% Mean width of PDL was greater in SSc
0
cases but not reported
NR 59%
NR 65%
8.6% 37%
NR 70%
19% 100%
31% NR

displacement with reduction. The reported symptoms
were TMJ clicking (63%), crepitation (70.4%), reduced
mouth opening (66.7%), and TMJ and muscle tenderness
(55.6%). Meanwhile, 55% reported pain lasting for at
least 6 months.??

DEGENERATIVE BONE CHANGES

Degenerative bone changes were reported in 66.6% of
SSc patients. The most reported change was a flattening
of the condyle anterior surface (66.7%), followed by joint
surface erosion and irregularities (55.6%), a flattening of
the temporal eminence functional surface (48.1%),
osteophytes (44.4%), synovitis (37%), subchondral cysts
(11.1%) and idiopathic condyle resorption (11.1%). There
was a significant correlation between the frequency of
bone changes and the disease duration (p<0.05).
However, re-adsorption theory may occur at different
sites, including the mandibular angle, condyle and/or
coronoid process due to atrophic ischemia; this may
increase the risk of pathological fractures at the affected
sites.??

ULTRASONOGRAPHIC FINDINGS

Ultrasonographic scanning was performed on 10 SSc
patients to evaluate the extra-oral and intraoral changes
under consideration of certain criteria. These were
reduced facial expression range, impaired tongue
movement, changes in lip redness, telangiectasia in the
oral mucosa and facial skin, perioral folds, a flattened
palate, a shortened uvula, myosclerosis in the mouth
vestibule, decreased inter-incisal distance, and gingival
inflammation. Two patients were found to have increased
fibrotic deposition and sclerosis. Ultrasonography can be
considered non-invasive investigating tool for monitoring
disease activity and the effectiveness of the therapy.
Colour Doppler ultrasound has also been reported to offer
benefits in measuring dermal blood flow, which would
provide information on underlying active disease.*?

PDL WIDENING

Several recent studies have shown that the most common
feature identified in oral radiography is PDL widening,
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found in 38% of cases. A strong association was found
between the number of teeth involved and disease
severity. Notably, in SSc patients generalised collagen
overproduction may cause PDL widening, although there
is no clear correlation with other periodontal diseases as
there is no significant loss of gingival attachment.
Regardless, a significant relationship has been established
between smoking, SSc severity, and PDL widening.*

Jung et al. found that PDL widening in SSc patients
usually presents in both anterior and posterior teeth, with
a greater tendency to occur in the posterior teeth.?®
Furthermore, PDL widening has been reported as a
uniform widening in up to 10% of SSc patients*, while
periapical and panoramic radiographic investigations
located PDL widening adjacent to the coronal and
periapical areas of the roots in a study involving 163 SSc
patients by using either periapical or panoramic
radiograph.’

CALCIFICATION AND ROOT CANAL OB-
LITERATION

As previously indicated, radiography can reveal
generalized PDL widening, and multiple maxillary teeth
have been shown to highlight calcifications in the related
PDL spaces. Additionally, any teeth that are impacted,
specifically the premolars and incisors, have pulp stones
and are vulnerable to root canal obliteration. However,
such calcification has been associated with areas of PDL
widening and the lamina dura remains intact. Such a
clinical scenario may be derived from the disease’s
sclerotic features.?

A rare calcification of both a widened PDL and pulp
canals was reported following cone-beam computerized
tomography and panoramic radiography; this may be
attributed to the disease’s dystrophic calcinosis pattern.
Another case report included a 13-year diagnosis of
diffuse scleroderma with a history of persistent maxillary
pain lasting a number of weeks; this case revealed the
involvement of systemic organs, including lung,
gastrointestinal and myocardial, and digital ulcers. A
clinical examination found facial skin tightness,
telangiectasia, thin and sclerotic lips and limited mouth
opening. Generalized PDL widening was identified via
radiological evaluation, and cone beam computed
tomography (CBCT) showed that multiple maxillary teeth
had calcifications in the related PDL spaces. Moreover,
affected teeth such as the incisors and premolars
presented pulp stones and were at risk of root canal
obliteration. Here, calcification was correlated with
widened PDL areas and an intact lamina dura. It should
be noted, however, that sclerotic features of scleroderma
may have contributed to this clinical scenario.?®

EXTERNAL ROOT RESORPTION

There are infrequent cases involving external dental root
abnormalities, such as resorption, dilaceration, and

underdevelopment, linked to the affected area, especially
in childhood cases (27.3%).26 According to one study, a
patient presented with intraoral features of SSc, including
substantially limited mouth opening (20 mm) and
telangiectasia on the hard palate and lateral tongue
border. The radiological findings of left-side mandibular
erosion coincided with the external distal root resorption
of the lower left third molar. Nonetheless, the resorption
of the apical third of the root was adjacent to the area of
the mandible bone resorption. Once other causes had been
excluded, it was proposed to be a result of the disease’s
erosive pathological process as well as the high external
pressure from the adjacent muscular structure.?” However,
recent research has found that SSc patients may present
with an external root resorption pattern located cervically
rather than apically.?®

CEPHALOMETRIC ANALYSIS AND SKELETAL
MALOCCLUSION IN JUVENILE SSC

In a study of 16 patients with juvenile localised SSc,
cephalometric analysis revealed a rare presentation in 9
patients (81.8%), namely an overgrowth of the lower
third of the face with increased anterior face height. The
authors also found skeletal malocclusion in 81.8% and
TMJ asymmetry in 18.7%.%

CONCLUSION

SSc is a life-long debilitating disease with a wide range of
systemic involvement, including changes to the oral and
maxillofacial area. Understanding and identifying these
changes can ensure the correct treatment, thereby
alleviating the patient’s discomfort. To this end, the
changes to this region can be evaluated using a number of
diagnostic and radiographic imaging modalities. Among
the most striking radiographic features reported in SSc
patients is the widening of the PDL, which is generally
uniform and continuous with an intact lamina dura.
Secondly, various bones in the oral and maxilla facial
area can be subject to erosion. Often, the angle of the
mandible produces an exaggerated antegonial notch.
Other radiographic features reported via panoramic
radiography, CBCT and cephalometric imaging include
dystrophic calcification within the PDL and the presence
of pulp stones, skeletal malocclusion, the resorption of
the roots, jaw asymmetry, and sclerotic changes to the
condyle.
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