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Ultrasound Morphology of Stiff m
Skin Syndrome with Clinical and
Histological Correlation™

Morfologia ecografica de sindrome de Stiff
cutaneo con correlacion clinica e histolégica

To the Editor:

Stiff skin syndrome is a sclerodermoid disease, observed
more frequently in children, with involvement of the pelvic,
scapular, and thigh regions. It is associated with promi-
nent fibrosis of the skin layers without the inflammatory
component of scleroderma or morphea.’ Clinically, it is man-
ifest as areas of indurated skin, typically presenting without
any alterations in coloration and occasionally with hyper-
trichosis, hyperpigmentation, subcutaneous nodules on the
hands, lordosis on bending at the hip or knees, or prominent
abdomen.'

Diagnosis and monitoring of this syndrome represents a
clinical challenge, as induration may resemble morphea.
Moreover, clinical follow-up may not indicate the true extent
of involvement, and monitoring with serial biopsies in chil-
dren would be invasive and not very practical.

In recent years, applications of ultrasound in dermatology
have increased tremendously,” and so far, the ultrasound
pattern for Stiff skin syndrome has not been reported.

Case history. A 4year old girl, with allergy to cow milk
protein and with no family history of relevance, attended
the clinic due to thickening and progressive stiffness of the
skin of the trunk, hips, right buttock, and left leg from when
she was 2 months old. She had no limitations to joint move-
ments.

The physical examination highlighted indurated skin on
the hips, lumbar region, and right buttock, with raised
and irregular nodular areas without erythema, edema, local
heat, or hypertrichosis. (Fig. 1).

Blood work up and C reactive protein were normal, and
antinuclear antibodies, anti-DNA, and anti-ENA were nega-
tive.

Clinical image. Skin of the lower trunk, hip, and right

buttock, with plaques with a mammillated surface, indurated
to touch, with no changes in color or hair follicle loss.
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Color Doppler echotomography of the hips and right
buttock was performed (Logic E9, General Electric Health
Systems; Wakesha, WI; compact linear transducer of 8-
18 MHz), using the dermatological prototype,® which showed
focal regions of thickening and decreased dermal echogenic-
ity, with preserved hair follicles. Nodules or defined cysts
were not observed. The thickness of the dermis varied
between 1.5 and 3.8 mm and was greatest in the right hip.
Foci of calcium deposits were not observed either inside or
outside these areas. Subcutaneous adipose tissue showed
a homogeneous echostructure, with unchanged thickness
and prominent hyperechogenic fibrous septa. There were no
signs of hypervascularization and musculotendinous planes
maintained their normal morphology (Fig. 2). With these
ultrasound findings, active morphea was ruled out. The find-
ings were consistent with stiff skin syndrome.

Pathology study showed a thin orthokeratotic epider-
mis with preservation of the dermoepidermal junction
and thickening of the dermis with denser thick colla-
gen fibers, particularly in the lower part of the reticular
dermis. Thickened septa were observed in the adipose pan-
niculus. Alcian blue staining showed increased interstitial
mucin in the dermis and septa of the adipose panniculus
(Fig. 3).

Considering the clinical, ultrasound, and histological
findings, diagnosis of stiff skin syndrome was made.

Discussion. Stiff skin syndrome is a disorder whose patho-
genesis was unknown until recently. The main hypotheses
consider a primary anomaly of the fascia with increased
production of collagen VI and congenital abnormalities of
fibroblasts that lead to a noninflammatory dermis due to
defective synthesis of mucopolysaccharides.’

In recent years, color Doppler ultrasound has gained
increasing importance in dermatology, in view of its high
definition when simultaneously visualizing cutaneous lay-
ers, underlying planes, and vascularization.®=® To the best
of our knowledge, this would be the first case in which
the ultrasound morphology of this entity is described. The
ultrasound signs of stiff skin syndrome are dermal thick-
ening and reduced echogenicity, prominent fibrous septa
in the hypodermis, preserved hair follicle morphology, and
absence of regional hypervascularization. The most impor-
tant differential diagnosis is with active morphea, in which
inflammatory involvement of the dermal and epidermal
layers would be observed, decreased dermal echogenicity,
areas of increased subcutaneous echogenicity, and signs of
dermal-hypodermal hypervascularization, with loss of hair
follicle definition.’

In the future, it will be necessary to compare ultrasound
images of this disease with those from other types of hamar-
tomatous lesions, and connective tissue lesions, which are
often observed in children. Perhaps some cases diagnosed
clinically as hamartomas might correspond to or be associ-
ated with this entity.

Another potential use for ultrasound in this condition
would be to select the biopsy site, as this method of diag-
nosis through imaging can delimit the regions of greatest
involvement and define the depth of the lesions and their
proximity to structures of risk such as large blood vessels
and nerves.

In conclusion, color Doppler ultrasound can be used for
the diagnosis of Stiff skin syndrome.


https://doi.org/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2019.02.016&domain=pdf
mailto:antoniotejera@aedv.es
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2019.02.016&domain=pdf
mailto:irenebsf@hotmail.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.adengl.2019.02.016&domain=pdf

248 CASE AND RESEARCH LETTERS
~- N "_“E:'.
hypodermis

Figure 2 Ultrasound. A, The grey scale (longitudinal axis; right hip) showing thickening and decreased dermal echogenicity (*)

with preserved hair follicles (arrow heads). B, Color Doppler (longitudinal axis; right hip) shows absence of dermal or hypodermal
hypervascularization. Note the prominent fibrous septa (arrows) in the hypodermis (A and B).

Figure 3

Histology. A, Hematoxylin-eosin staining, x20: reticular dermis with bands of thickened and dense collagen, without

any inflammatory infiltrate. B, Alcian blue staining, x200: increased mucin in the connective tissue.
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