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There are several types of morphea with different levels of connective tissue 
involvement and morphological manifestations.
In this mini review, it was pointed out the most important morphological and 
clinical aspects of localised scleroderma in the oral cavity. The case presented in 
this article supports the scientific information and is described with details. The 
morphea of mucous membrane which was clinically suspected, was proved by 
histopathological examination of the sample. 
The unusual location of the local findings posed a diagnostic challenge. The 
case history should be significant due to the low number of studies. The special 
attention should be taken to match the clinical with pathomorphological picture 
in localised scleroderma diagnosis and treatment when the involvement of skin 
and oral mucosa is. (Folia Morphol 2022; 81, 3: 544–550)
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INTRODUCTION
Scleroderma is the disease of connective tissue 

which primarily affects the mucous membrane or 
skin with their thickening and hardening. There are 
two types of scleroderma listed in the literature: 
the first type is morphea — localised form and the 
second type is systemic sclerosis or systemic scle-
roderma [5].

Morphea is a disorder which generally affects 
skin but may also influence the muscles and bone 
structure. The systemic sclerosis mostly involves the 
internal organs, such as the heart, oesophagus, kid-
neys and lungs. The severity and outcomes of sys-
temic scleroderma vary. Microscopic appearance of 
scleroderma depends on the stage of the disease. 
For a correct histopathological diagnosis, the skin 
sample should contain subcutaneous tissue, what is 
related to the fact that morphological anomalies are 

best visible in the transition area between the dermis 
and the subcutaneous tissue.

Early lesions are difficult to diagnose. Clinically, 
they are described as discoloured, pale macula. His-
tology is not characteristic. In the early stage of the 
disease, periadnexal and perivascular lymphohistio-
cytic inflammatory infiltration is found histologically, 
as well as a denser, homogenized collagen. In the area 
of blood vessels, this collagen is more eosinophilic. 
This is the cause of periadnexal fat reduction or dis-
appearance. The collagen formed at this early stage 
can penetrate into adipose tissue as pseudopods 
and may be followed by an inflammatory infiltrate. 
A tumefied endothelium with decreased lumen may 
be visible on dermis and subcutaneous tissue [15].

More advanced stages show no clinical signs of 
inflammation, but the fibrosis of the dermis is evident 
and progressively spreads over the adipose tissue. 
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The histological pictures and diagnosis of more ad-
vanced lesions are more foreseeable. At this stage, 
the dermal collagen is eosinophilic and homogenized. 
There is no inflammatory infiltrate that already shows 
atrophy. The vessels of the subcutaneous tissue show 
a thickened wall and significantly decreased lumen 
size. The destruction of adipose tissue clinically man-
ifests as the depression of the skin and replacement 
of adipose tissue by sclerotic collagen is best visible 
when compared with a contralateral normal skin [5].

Aetiology and pathogenesis 

The aetiology of scleroderma is not fully known. 
Some environmental factors like silica or organic sol-
vents may play an important role. It may be also 
triggered by viral or bacterial (Borelia burgdorferi) 
infections [14].Genetic factors have been also impli-
cated [1]. Some forms of morphea are activated by 
trauma or associated with an autoimmune process. 

The pathogenesis of localised and systemic scle-
roderma appears to be similar and complex. It may 
involve such syndromes as the facial tissues and the 
ipsilateral brain parenchyma, which contains pro-
genitor cells. The proposed explanation for cortical 
dysgenesis as a cause of scleroderma development is 
put forward. It is a developmental defect that affects 
the rostral neural tube unilaterally. It is sometimes 
characterised as a neurocutaneous syndrome in which 
cutaneous manifestations are strictly connected with 
primary brain malformations.

A clone of vulnerable cells would develop lesions 
following the Blaschko’s lines. According to these hy-
pothesis there is a possibility that genetic mosaicism 
is a determining factor for the linear distribution of 
the sclerosis process. This theory would explain why 
multiple frontoparietal lesions are observed [2].

Since some skin lesions are seen on the area sup-
plied with trigeminal nerve branches, the disruption 
of sympathetic fibres is also regarded as an aetiolog-
ical factor [16]. Overall, inflammation with probable 
autoimmune factors and embryological disease such 
as genetic mosaicism appears to be more clearly asso-
ciated with localised scleroderma aetiopathogenesis.

Three primary mechanisms contribute to the de-
velopment of scleroderma: autoimmune phenom-
ena, excess fibrosis and vascular anomalies. Those 
anomalous interactions between endothelial cells, 
fibroblasts, and lymphocytes (B and T) lead to mi-
crocirculatory vascular involvement. The endothe-
lial cells generate great amounts of endothelin 1, 

causing vasoconstriction and fibroblast activation. 
Furthermore, fibroblasts and activated endothelial 
cells produce reactive oxygen species that accelerate 
vascular remodelling, leading to obliteration of small 
vessels. Activated fibroblasts readily differentiate into 
myofibroblasts, which have an increased ability to 
synthesize collagen [3]. 

Epidemiology 

Scleroderma is not a common disease. Its preva-
lence varies according to gender, ethnicity and geo-
graphical area. Although systemic scleroderma is rare 
in children and the elderly, it can occur at any age. The 
disease is most common in people aged 30–50 years. 
As with many other autoimmune diseases, women 
are at greater risk than men (F:M = 4.6:1). Taking the 
United States as an example, the overall incidence 
rate among adults is approximately 20 per million 
per year. This rate has increased between 1944 and 
1973, but has been relatively stable since that time. 

Localised scleroderma is relatively rare with around 
0.3 to 3 cases per 100,000 inhabitants annually. Prev-
alence is similar in children and adults. Ninety per 
cent of children are diagnosed between the ages of 
2 and 14, whereas for adults the peak incidence is in 
their fifth decade. It is more common in Caucasian 
women (F:M = 2–4:1) [23]. 

Morphea

There are several subtypes of morphea distin-
guished in the literature with different clinical man-
ifestations and levels of connective tissue involve-
ment. Each subtype may affect the face with varying 
intensity. Subtypes are not exclusive, different ones 
may be seen in the same patient. The subtypes may 
transform and coexist [15].  

The most widely used classification of morphea is 
Mayo Clinic Classification [23], which distinguished: 
generalised morphea; plaque morphea; bullous 
morphea; linear scleroderma — with subtypes in-
volving the head and face, linear scleroderma “en 
coup de saber”, progressive facial hemiatrophy with 
Parry-Romberg syndrome and deep morphea [17]. 
Laxer and Zulian include five subtypes of morphea: 
circumscribed (superficial or deep), linear (superfi-
cial or deep), generalised, pansclerotic, or mixed [4].  
A group of experts at the European Dermatology Fo-
rum proposed a classification of localised scleroderma 
(LS) that takes into account the extent and depth of 
fibrosis and includes the main five types as follow:  
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1. Limited type; 2. Generalised type; 3. Linear type;  
4. Deep type; 5. Mixed type, with some subtypes in-
side of every group. The authors consider eosinophilic 
fasciitis (Shulman syndrome) as a separate type within 
the spectrum of LS [8]. 

Plaque morphea is the most common form in 
adults and it is described as well-demarcated oval or 
round areas of hard and shiny mucous membrane or 
skin. In the very early stage, a violaceous halo around 
the plaque (“purple ring”) is sometimes observed. 
It can involve the skin and subcutaneous of several 
anatomical regions, usually on the trunk and proximal 
extremities [3]. Bullous type of morphea is rare and 
it is a mixture of such lesions as: blisters, erosions, 
and the more common plaques. In deep morphea,  
a single lesion is observed, usually on the upper trunk, 
near the spine. The skin over it may look normal, 
atrophic, or may be hardened with depression. Typ-
ically, the dermis, adipose tissue and muscles are 
affected. Associations with vaccine administration 
or intramuscular injection of vitamin K have been 
reported in some cases [24].

In generalised morphea plaques and spots are 
observed in more than 2 places on the body. It is 
more frequent in women than in men. In some cases, 
exercise has been described as the trigger. Lesions are 
usually multiple (> 4), more than 3 cm in dimension, 
ill-defined, pigmented, indurated, and adhered to 
deep planes. Plaques are formed mainly on the trunk 
and limbs. Hardening is relatively quick within a few 
months, but no signs of acute inflammation such as 
swelling and erythema may be observed [13]. 

Linear scleroderma is described as a linear indu-
ration, usually single and unilateral, involving the 
dermis, subcutaneous tissue, muscle, and underlying 
bone. The lesions are seen mostly on the extremities, 
face, or scalp. They often follow Blaschko’s lines. 
Growth disturbance and ankylosis may be found 
in cases in which muscles and bone are affected. 
Close to 67% of patients with linear scleroderma 
are children before 18 years of age. It affects males 
and females equally. In almost one-half of patients 
with linear scleroderma, a combination with another 
subtype of localised scleroderma is observed — so- 
-called mixed morphea. Localised facial scleroderma 
associated with linear sclerosis or plaque morphea 
elsewhere (most often on the torso) is typical for 
children. Changes located on the scalp can cause 
alopecia with a linear distribution and the affected 
area is often atrophic or depressed. The skin which 

covers the lesion is smooth, shiny, hard, and some-
times pigmented. It tends to deform the bone and 
it is usually unilateral, affecting the parietal region. 
It can extend to the cheek and nose areas as well as 
the upper lip [6].

Linear scleroderma “en coup de sabre” is a slowly 
progressive disease limited to the hemiface. In this 
type of scleroderma, stiffness and contractions of the 
affected area are noticeable first, followed by the area 
of linear alopecia, extending from the parietal area 
to the scalp. The depressed area/line often covers the 
area of the upper lip and nose, even reaching to the 
gingiva, spacing and changing the position of the 
teeth. Sometimes the lesions include the maxilla and 
mandible bones, which results in occlusal abnormali-
ties, delayed teeth eruption or atrophy of roots [18]. 
Children commonly have this particular form of linear 
scleroderma, but female individuals are more often 
affected (F:M = 3:1). 

Parry-Romberg syndrome, known as progressive 
facial hemiatrophy, is a rare disorder. It develops in 
the first and second decade of life, commonly affects 
the dermatomes of one or multiple branches of the 
trigeminal nerve. In the affected areas of the scalp, 
scarring alopecia, hardening of the skin and changes 
in its colour, such as depigmentation and hyperpig-
mentation, may be observed. These changes precede 
the atrophy of the subcutaneous tissue, skin, muscles 
and the underlying bone structures. This atrophy is 
usually unilateral [21]. The disease progresses slowly, 
becomes self-limited and stationary over time. The 
process usually takes 2 to 20 years. Progressive facial 
hemiatrophy may clinically resemble linear sclero-
derma. They may coexist in approximately 20–37% 
cases. In most cases, dermatitis and hardening of 
the skin are minor or absent, usually below the eye 
region. Linear scleroderma and progressive facial 
hemiatrophy are sometimes regarded as a spectrum 
of the same disease [7].

Introduction to the clinical presentation

Morphea is a form of linear scleroderma which 
can involve the head and neck region. The disease 
results in excessive deposition of collagen, sclerosis, 
and atrophy of the involved areas. The lesions may 
clinically present as hyper- or hypopigmented areas 
or ivory, atrophic plaques.

The progression of the disease may lead to the 
damage of skin, subcutaneous tissues, muscles, 
nerves, and bone resorption [11]. Histopathologic  



547

M. Pedowska et al., Morphea

evaluation usually shows homogenisation and thick-
ening of the dermal collagen, similar to scar for-
mation. Typically, linear morphea has no systemic 
involvement.

PRESENTATION OF THE CASE
A 35-year-old military pilot presented in the Out-

patient Clinic of the University Dentistry Centre to 
diagnose a white linear discoloration on the upper 
alveolar ridge. The patient reported a 6-month history 
of the lesion localised between teeth 11 and 12 and 
the upper lip. The white discoloration was noticed 
by him while military service in Afghanistan. Later 
on, the general dentist referred the patient to cover 
the gingival recessions of teeth 11, 12 to a dental 
surgeon. The clinical and radiological (radiography 
and cone-beam computer tomography) analysis let to 
diagnose the bone resorption localised between and 
above the apexes of the incisors of the 1st quadrant. 
The dental surgeon advised the bone regeneration 
and referred the patient for further treatment to the 
Department of Oral Medicine, Medical University of 
Lublin. During the clinical examination, the white 
patch and a white line on the upper lip leading to 
the vestibulum and teeth 11, 12 were noticed (Fig. 1).  
The pull syndrome was positive, the attached gingi-
vae were missing, roots were exposed 6 and 7 mm.  
The 1st degree mobility of teeth 11 and 12 was di-
agnosed, the teeth were checked for vitality, and 
the test was positive. The bleeding on probing and 
pocket depth was measured while routine dental 
examination. There were no signs of gingivitis or 

periodontitis diagnosed in the oral cavity. The patient 
was referred to the general practitioner and rheuma-
tologist to check-up. The blood tests were without 
significant changes. The unusual location of the local 
findings posed a diagnostic challenge. Discolorations 
continue to progress and the morphea was clinically 
suspected. The biopsy of the lesion was performed 
(Fig. 2). Histopathologic evaluation revealed atrophic, 
partly hyperplastic stratified squamous epithelium 
and dense, homogenised, deeply penetrating col-
lagen bundles (confirmed by van Gieson stain) with 

Figure 1. The lesion in the oral cavity before the diagnosis and the treatment. The white, hard, unpainful, unmovable lesion between upper 
incisors reaching the vestibulum and upper lip.

Figure 2. The situation in the oral cavity after the biopsy and the 
dental treatment. The lesion has been removed for the biopsy, the 
healing process and scaring is visible.
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a small number of fibroblasts and sparse, dispersed 
and perivascular inflammatory infiltration composed 
mostly of lymphocytes located in the deeper part of 
the lesion (Fig. 3A, B). After the results of the biopsy, 
the diagnosis of linear morphea was confirmed.

Due to the toothache of teeth number 11, 12 
and the progressing mobility of the incisors, the root 
canal treatment was performed and the teeth were 
splinted. The intraoral lesion was treated with 0.1% 
tacrolimus ointment under occlusive dressing applied 
twice per day topically. The treatment was admin-
istered for 4 months. The patient was observed on 
control visits every 2–3 months. During the therapy, 
the intraoral lesion was reduced and softened. After 
2 years of observation, a new plaque-like, hyperpig-

mented lesion, located on the right side of the nose 
was observed (Fig. 4). The patient was referred to 
the dermatologist, the topical treatment of the le-
sion with the use of 0.1% tacrolimus was continued. 
The lesion reduced the size and pigmentation after  
3 months of local treatment (Fig. 5).

The patient is under periodontal and dermato-
logical control, and the teeth localised in the lesion 
are still functioning without mobility. Further dental 
treatment will be focused on possible tissue and 
bone regeneration with the use of autogenic growth 
factors and stem cells. 

Figure 5. Coexisting lesion on the skin of the cheek after the  
8 weeks of the topical tacrolimus therapy. The lesion is limited  
after local treatment, became softer in palpation and paler.

Figure 3. A. Microscopic appearance of the oral morphea. Dense, homogenised collagen bundles with small number of fibroblast and sparse, 
dispersed and perivascular lymphocytic infiltration in the deeper part of the mucosa; haematoxylin and eosin stain; objective magnification 5×; 
B. Microscopic appearance of the oral morphea. Dense, homogenised collagen bundles with small number of fibroblast and sparse, dispersed 
and perivascular lymphocytic infiltration in the deeper part of the mucosa; van Gieson stain; objective magnification 5×.

A B

Figure 4. Coexisting lesion on the skin of the cheek before the 
treatment. The flat, hard, hyperpigmented lesion on the skin of the 
cheek. Based on the clinical examination the lesion is qualified as 
the progression of the morphea.
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DISCUSSION
Localised scleroderma is a rare disorder of the 

immune system and connective tissue with unknown 
aetiology, but environmental triggers, autoimmune 
phenomena, and genetic factors may contribute  
a role in the disease development [19]. The disease 
may attack the skin but also can extend to muscles. 
It must also be considered regarding local bone loss 
and gingival recession. Severe course of morphea is 
a potential cause of deformation and impairment. 
In almost all cases, the sclerosis process involves the 
skin alone. Involvement of the oral mucosa and teeth 
in case of morphea has been rarely reported. Tang 
et al. [22] in 2012 presented 25 cases described in 
literature and associated with oral and dental man-
ifestations. Our case with the described symptoms 
falls into this group too. The differential diagnosis of 
morphea should include chemical or physical burns 
and trauma. Initial clinical state can be difficult to 
diagnose, so the case history is significant. When 
the lesion is intraoral and affects the gingiva and 
alveolar ridge, dental care is necessary. Because of 
the low number of case reports published by now, 
the careful studying them before early diagnosis can 
allow to perform proper dental treatment and save 
the teeth located in the lesion. 

At present, there is no agreement how to treat 
localized scleroderma. Various therapeutic strategies 
have been presented in the studies based on clinical 
cases which include: topical or oral vitamin D, D-pen-
icillamine, phenytoin, cyclosporine, corticosteroids, 
methotrexate and interferon administration as well 
as psoralen-UVA photochemotherapy [20]. In the 
initial, inflammatory phase, topical use of strong 
corticosteroids is recommended. Local treatment is 
used in cases of more limited and superficial lesions 
[10]. The efficacy of the treatment of localised sclero-
derma is difficult to estimate due to the low number 
of described case reports. 

There is no standard modality for the treatment 
of intraoral scleroderma, either. Topical calcineurin 
inhibitors such as 0.1% tacrolimus ointment can ef-
fectively reduce skin thickening, hyperpigmentation, 
hardness, erythema, and contraction. Topical and 
intralesional corticosteroid therapy, according to the 
German guidelines applied for 1 or 3 months, has also 
shown positive effects. Relatively good results were 
obtained with topical treatment with a vitamin D  
analogue in combination with phototherapy using 

low-dose ultraviolet A1 and 0.005% calcipotriol oint-
ment applied twice per day [9].

The diagnosis of morphea basis on the rapid and 
advanced progression of skin lesions. The systemic 
treatment may be required and drugs of first choice 
are methotrexate and steroids [12]. Therefore, disease 
activity and subtype must be assessed before starting 
treatment.

CONCLUSIONS
In conclusion, because of unique cases of mor-

phea limited to the oral mucosa, both dentists and 
medical doctors should be familiar with the clinical 
presentation of morphea and consider its morphology 
especially in the presence of isolated whitish lines of 
plaques of the oral mucosa.

Its proper differentiation and careful observation 
are important to avoid significant local complica-
tions. Most of the patients with intraoral lesions 
were diagnosed until now in an advanced stage by 
dermatologists or rheumatologists and not by den-
tists. Therefore, special attention should be taken to 
the involvement of skin and oral mucosa in localized 
scleroderma recognition and treatment.
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