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Skin manifestations of localized scleroderma were assessed clinically in 58 patients pre­
senting 214 circumscribed scleroderma lesions (23 patients wi1h localized morphoea 
plaques. 15 with gencralized morphoea, 11 with linear scleroderma of trunk and extrem­
ities. 9 with sclcroderma en coup de sabre). Characteri�tic differences between different 
types of localized scleroderma with res1>ect lo age at debut, regional distribution. symme­
lry and linearity, degree of se lerosis of the lesions, and the prcsence of inflammalory 
change of colour, pigmentation and visible atrophy of underlying subcutaneous tissuc were 
found. Separate brown-pigmented spots resembling atrophoderma Pasini-Pierini were 
observed in 49 % of the patients. A regional distribution chart of linearity in localized 
acleroderma w,is elaborated. The frequcnt finding of <li,1urban1.;cs of pigmematlon. the 
character of lhc linear distribulion-paltem, and affections of underlying anatomical slruc­
tures is discussed to indicate a predisposing defect in the migralion of crest cells during 
embryonal life. Key words: Scleroderma; Circwnscribed; Morplioea; Pigmenta1ion; Pre• 
disposi1io11. (Received April 25, 1984.) 
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The characteristic circumscribed skin lesions of locaJjzed scleroderma consist of white, 

thickened and indurated plaques, lines. bands or guttate lesions with increased content of 

collagen in the dermis. The clinical spectrum of manifestations of this rather rare disorder 

is wide. Localized scleroderma is gcnerally assumed not to involve visceral organs (I). 

In 1930, O'Leary & Nomland reported on clinical findings in a series of patients with 

localized scleroderma (2). Du ring the fifties, Christian son et al., Curtis & Jan sen, and 

Stava published extensive studies based on reviews of records covering several years (3, 

4, 5). A study on 13 cases of linear scleroderma with illustrations of the regional distribu­

tion was published in 1948 by Rubin (6). In the present study, the clinical appearance of 

skin manifestations of localized �cleroderma including disturbances of pigmentation is 

assessed in a prospective study. 

MATERIAL AND METHOD 

The patient material includes 58 patients with a clinical and microscopical diagnosis of localized 
scleroderma admitted to tbe Department of Dermatology, Rigshospital, during the period February 
1980-January 1984 (Table [). All the patients had presented onc or morc typical lesions of sclero­
derma with white colour, induration, and clinically increased skin thickness (Fig. I). 

The foUwing classification of localized scleroderma was used. 

Morphoea: I. loca/ized morphoea plaque (LMPJ, i.e. one or a few circumscribcd plaques
typically of medium size. located lo a few regions.

2. Genera/ized morphoea (GM), i.e. �everal circumscribed plaques lypically large
and locatcd to several regions.

3. G1111ate morphoea. i.e. numerous drop-likc (guttatc) �clero<lcrma lesions occur­
ring in regions.
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Fip. I. (AJ Very early plaque of morphoea exhibiting le�ional redness. (Bl Fully developed plaque or morphoea with 
whitc colour, thickening and induration (Cl Pigmented spot, of the right '1de of the lower abdomen in a patient with 
morphoea (LMP). (OJ Pigmented spots al 1he right side of 1he back be1ween the spine and 1he scapula. The ,pol� arc 

partly confluenl. The superior one shows linearity. 
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Table 1. Sex. age (mean and range) and age m debut o.f localized scleroderma (mean and 

range) o.f 58 patients included in the study 

Sex 
No. of Age Age al debut 
patients Females Males (years/ (years) 

Morphoea 
Localized plaque 23 13 10 28.3 (8-70) 25 .3 (6--69) 
Generalized 15 13 2 58.9 (36-76) 54.3 (33-73) 

Linear types 
Extremity and trunk Il 10 28.6 (6-57) 13.8 (6-32) 
En coup de sabre 9 8 22.6 (8-51) 14.7 (4-29) 

Linear types: l. Linear sc:leroderma of extremities and trunk (LET). i.c. one or a few linear or
band-like lesions of scleroderma located 10 the extrcmitics or to the trunk.

2. Linear scleroderma "en coup de sabre" (lCS/. i.e. one or a few lines of
scleroderma located 10 the front or forehead.

The following notes were made: Number of scleroderma lesions in each patient. the regional 
distribution� the clinical degree of sclerosis classified a� 3.dvanced or slighl. symmetry and line<-1rity. 

the clinical appearance of the lesion centre (faint redness, pigmentation. visible underlying atrophy of 
1he subcutaneous tissue), the clinical appearance of thc perilesional area (lilac ring. pigmentation, 
visible underlying atrophy of the subcutaneous tissue). The presence and location of pigment ed spot;

(PS). i.e. circumscribed and distinct lesions of brown pigmentation were registcred (Fig. l). The 
degree of sclerosis was not assessed in linear scleroderoma. Lesions were accepted as being 
symmetrical if they were located to a similar part of symmetrical body regions and if they were both 
either plaques or lines, but the lesions need not be exactly identical. Linearity was registered if only 
one border of a plaque or ils periolesional pigmentation was linear. Assessment of colour and 
disturbances of pigmentation were performed in bright daylight. Atrophy of the subcutaneous tissue 
was only registered when clinically obvious. In the majority of patients with GM it is not possible to 
define PS since the perilesional pigmentation is often widespread. Perilesional changcs were not 
registered in LET and LCS. 

ln some of the patients X-ray examination of the thoracolumbar spine was performed to detect 
congenital anomalies. 

Table II. Number (in each patient mean and range) a11d regional distribution of 214 

scleroderma lesions (p/aques and lines) registered in 58 patients with d
i

jferent types o.f 

/oca/ized scleroderma 

No. of lesions Regional distribution 

In each Extrem- Posterior 
total patient Trunk ity vertex Front 

Morphoea 
Localized plaque 47 2.0 ( l-8) 35 Il 
Gcncraliz.cd 123 8.2 (3-12) 98·' 

22 3 
Linear types 

Extremity and trunk 22b 2.0 (I�) 4 18 
En coup de sabre 22c 2.4 ( 1-4) 2 17 

• lncludes 5 plaques located to crena ani, 4 to thc midline, 2 to the umbilicus.
b Two plaques in two patients included, one located to the trunk, one to an extremity.
c 5 plaques in 4 patients included, 3 located to a cheek, two lo the trunk.

Lower 
face 

3 
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Table III. Symmetry and /inearity of lesions of /ocali::.ed sc/eroderma reRistered in 58 

patients presenting 214 lesions 

Symmetry Linearily 

No. of No. of No. of No. of 
patients lesions patients lesions 

Morphoea 
Localized plaque 2 3 9 12 
Generalized 15 44 14 55 

Linear types 
Extremity and trunk I 1 • ,. C 

En coup de sabrc 2b 2• C 

" Plaques registered in different regions not included. 
"3 patients presented symmetrical lines of the front with pigmentation only. 
c Exhibiting linearity per definition. 

Table IV. Degree of clinica/ sclerosis in patients wit/r morphoea 

38 patients presenting 170 plaques were examined 

Morphoea 
Localized plaque 
Generalized 

Degree of sclerosis (no. of plaques) 

Advanced 

41 
8 

Slight 

6 
115 

No. of patients 
witll plaque� of 
advanced �clerosis 

18 

4 

Table V. Clinical appearance of scleroderma lesio11s in 58 patients with dijferent types of 

localized scleroderma preseming 214 scleroderma lesions in total 

Visible atrophy of 
Faint redness Pigmentation subcutaneous tissue 

No. of No. of No. of No. of No. of No. of 
patients le�ions patients lesion� patients lesions 

Morphoea 
Localized plaque 7 g• 16 22 3 3 
Generalized 2 6h 13 81 3 

Lincar types c 
Extremity and trunk 10 17 7 J4

d 

En coup de sabre 9 15 9 14'· r 

• Two intense.
b Two intense.
• Only linear le�ions included.
d 3 cases prescnted contracturcs of large joints and 3 shortcning of involved cxtrcmity (range 1-3.5
cm). 
• In 9 lesions underlying depression of frontal bone by palpation.
'Two cases had eye involvement at the same line, and one facial hemiatrophy of Romberg.
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Table Yl. Clinical appearance of the perilesion{I/ area in 38 patients with morphoea 

presenting 170 plaques 

Morphoea 
Localiz.ed plaque 
Generalized 

• 4 intense.

RESULTS 

Lilac ring 

No. of No. of 
patients lesions 

5 

5 

8 
16" 

Pigmentation 

No. of No. of 
patients lesions 

13 

13 

16 
77 

Visible atrophy of 
subcutaneous tissue 

No. of No. of 
patients lesions 

2 2 
2 

As it appears from Table I, GM has its debut in elderly people. while linear types of 

scleroderma appear in childhood or in adolescence. LMP may appear throughout life. 

however. with a preference for adolescencc. 

As it appears from Table Il. LMP and GM mainly affect the trunk with a similar ratio 
between affection of trunk and cxtrcmitics, whilc linear type:, of scleroderma have a 

peripheral location. 

As it appears from Table III, symmetry is common in GM in contrast to other types of 
scleroderma including LMP. Many plaques in patients with morphoea exhibited linearity. 

As it appears from Table IV, the degree of sclerosis was frequently advanced in LM P as 

compared to GM, where plaques typically exhibitcd slight sclerosis. 

As it appean, from Table V, increased pigmentation of thc lesions was frequent in all 

types of localized scleroderma. The pigmcntation was either spotty. central, peripheral or 

diffuse. Some plaques of morphoea. preferably LMP, showed faint redness. In a few 

cases, though, redness was intense. Visible atrophy of the subcutaneous tissue was 

uncommon in morphoea but frequent in linear types. 

As it appears from Table VI, increased pigmentation of the perilesional area was 

Table VII. 40 pigmented spots observed in 21 patients with localiud scleroderma (gener­

alized morphoea patients not included), 1111mber and regional distribution 

No. of spots Regional distribution 
Pigmented spot) and percent of 
No. of patients scleroderma lesions trunk 

Morphoea 
Localized plaque Il 21•(44.7%) 18 

Linear types 
Extremity and trunk b 6 13 (59.1 %) 10 
En coup de sabrec 4 6 (27.3%) 6" 

Total 21 40 (44.0%) 34 

• In 6 spots underlying atrophy of subcutaneous tissue.
b In one case pigmented coup de sabre line with no evidence of sclerosis.
c In 3 cases contralateral pigmentation en coup de sabre.
d Two spots presenting underlying atrophy of subcutaneous tissue.

Extremity 

3 

2 

5 

Other 
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Fig. 2 Lineari1y in localized sclero­
derma according 10 the present 
study. A typical patlern of linearity 
was not observed on thc upper 
chest, on the lower abdomen. and in 
the lower face. Palms, soles and 
ears were not involved. 

frequent in morphoea. in particular GM. in which pigmentation was often exten�ive. Lilac 
ring. an inflammatory zone, was observed around some of the plaques. Visible atrophy of 

the subcutaneous tissue occurred around a few plaques. 
As it appears from Table V Il, PS were found in about half of 1he patients with LMP and 

LET. while these separate lesions of disturbed pigmentation seemed less frequent in LCS. 

In all types of localized scleroderma PS were mainly located to the trunk, in some cases 

associated with underlying atrophy of the subcutaneous tissue. 

X-ray examinations showcd spina bifida in 4 patients out of 36 examincd, in onc 
associated with arcolysis and spondylolisthesis. Spina bifida occurred in two patients with 

LMP. one patient with LET and one with LCS. 

Registrations made according to history were the following: 

Diseases in close relatives. Rheumatoid arthritis I. rheumatic fever I, systemic lupus 

erythematosus I, synovitis I, migraine I. multiplc sclerosis I, congenital myotonia I.

diabetes mellitus I. contact dermatitis I. atopic dermatitis I. 

Previous diseases in the patients. Rheumatoid arthritis 1, rheumatic fever 2. arthritis 

urica I, osteoarthritis 2. Schcuermann disease 2, herniated !umbar disc 2, epiphysiolysis of 
the tibia I, migraine 3. hypcr�edimentation I. contact dermatitis 4. atopic dermatitis I, 
urticaria I. psoriasis I.

Possible provocatoryfacrors. Menarche 4. pregnancy 3. menopause I. loss ofweight (29 

kg) I. 

Initial and associated symptoms and diseases. Arthralgia 6 (LMP 2, GM I, LET 2, LCS 

I). Raynaud's phenomenon 6 (GM 3. LET with extensive involvement of one extremity 3), 

guttate morphoea 4 (LMP 2. GM 2), lichen sclerosus et atrophicus 2 (GM 2). 

DISCUSSION 

In spite of variability and overlap in clinical manife�tations. difTerent types of localizcd 
scleroderma wcrc found 10 cxhibi1 characteristic features. 

Di�turbances of pigmentation occurrcd in most patients. A special lesion, the pigmented 
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spot, was found in half of the patients, in particular on the trunk. Recently, the author 
found the skin thickness of such spots to be reduced, as measured by pulsed ultrasound 

(7). ln the study ofChristiansen et al. cafe au lait spots were registered in 8 (3.4%) of the 
patients with localized scleroderma. Pigmented spots seem undistinguishable from or a 
special type of atrophorderma Pasini-Pierini (8, 9). In a later study, Pierini et al. reported 
on atrophoderma associating morphoea, which they named "l'atropho-sclerodermie" (10). 

ldiopathic atrophy may be segmental (I I). 

The skin lesions of morphoea patients exhibited linear and band-like features, symmet­

ric and midline affection in a significant number of cases. Based on charts of the patients of 

this study a regional distribution chart of linear affection in localized scleroderma was 

elaborated (Fig. 2). This chart is in good agreement with illustrations of cases of linear 

scleroderma published by Rubin (6). The lines of the chart are different from the lines of 

the skin of Langer, the innervation fields of peripheral and cranial nerves, and the lines of 

Voigth between innervated fields. The chart shows several similarities with the innerva­

tion fields of the spinal roots according to Foerster and according to Keegan & Garrett (12, 
13). However, spinal innervation fields cannot explain the rare though characteristic 
lesions of the nipples, the umbilicus, and the coup de sabre lines of the front. The chart 

aJso shows similarities with the Blaschko chart of linear dermatoses elaborated from 
observation of patients with different linear and segmental dermatoses also including ca ses 
of herpes zoster (14). V- and S-shaped lines of the trunk indicated by Blaschko were not 
seen in this study of localized scleroderma. 

Bettmann and later Stava assumed that the lines seen in localized scleroderma have an 
embryonal background (15, 5). Rubin's finding of a high frequency of spina bifida in 

selected and severe cases of linear scleroderma might support this view (6). During 
embryonal life and growth, mesenchymal cells originating in the somites proliferate in a 

transverse direction to form the trunk and a longitudinal direction to form the extremities, 

followed by migration of primitive melanocytes and ectodermal cells from the neural crest 
to form melanocytes of the skin and peripheral nerves. Recently, Johnston described the 

migration pattern of crest cells in the cranium, following vertical lines in the front much 
alike the coup de sabre Lines (16). The author has reported two cases of scleroderma en 
coup de sabre with eye involvement at the same line, both indicating an embryonal 

predisposition related to the migration of crest cells ( 17, 18). Various segmental disorders 
of pigmentation-some associated with neural defects-are assumed to be due to defects 

in the migration of neural crest cells during embryonal life (19). Patients with localized 

scleroderma seem to have no increased incidence of neurological defects and diseases. 

However, some studies have shown a high occurrance of abnorma! EEG (20, 21, 22, 23, 

24, 25). A case of multiple morphoea plaques of the face, abnorma( EEG and convulsive 
fits have been reported (26). 

Altogether, the high frequency of disturbances of pigmentation in localized scleroderma, 
affections of underlying anatomical structures, and the special linear distribution on the 
trunk, the extremities, and in the front with lines radiating to the spinal region may indicate 
a predisposing defect in crest cell migration during embryonal life. 
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