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Case report.  A 5-year-old boy presented 
for evaluation of cutaneous and skeletal le-
sions. He exhibited an extensive linear epi-
dermal nevus involving the scalp, the right 
upper and lower limbs, and the trunk predo-
minantly on the right side, with hyperpigmen-
ted, verrucous plaques distributed along the 
lines of Blaschko (Figs. 1, 2).

The skeletal examination revealed asym-
metry of the upper limbs, with apparent he-
mihypertrophy of the right side. Chest ra-
diography showed rib asymmetry (Fig. 3). 
Radiographs of the limbs (Figs. 4, 5) demon-
strated asymmetry, dysplasia of the metacar-
pals and phalanges, and cupping and wide-
ning of the metaphyses, more severe on the 
right side.

Histologic examination of a cutaneous le-
sion showed features consistent with an orga-
noid epidermal nevus.

Laboratory investigations revealed a se-
rum phosphorus level of 1.8 mg/dL (0.58 
mmol/L), reduced compared with the pedia-
tric reference range of 2.5-5.0 mg/dL (0.81-
1.62 mmol/L), with age-specific normal va-
lues of 1.19-1.74 mmol/L. Serum calcium 
levels remained within normal limits. Vita-
min B12 was 568.60 pg/mL (nr 190-900). The 
25-hydroxyvitamin D level was 29.89 ng/mL, 
ruling out nutritional vitamin D deficiency 
as a causative factor. Thyroid function tests 
showed FT3 6.90 pmol/L (vn 3,10-6,80), FT4 
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15.90 pmol/L (nr 12,00-22,00), and TSH 2.80 
μIU/mL (0,27-4,20), all within normal limits.
The profound hypophosphatemia (64% below 
the age-adjusted lower limit), in the presence 
of preserved renal function, was pathognomo-
nic of FGF23-mediated phosphate wasting, 
characteristic of cutaneous-skeletal hypopho-
sphatemia syndrome in the context of SFMS.

Oral phosphate supplementation at 40 mg/
kg/day, divided into five daily doses, and cal-
citriol at 0.25 μg/day were administered. Due 
to persistent hypophosphatemia, rescue the-
rapy with high-dose intramuscular vitamin D 
(600,000 IU) was planned. 

Fig. 1: Fig. 2: 
Fig. 1, 2: Extensive linear nevus sebaceous involving the 
scalp and back of the neck following the lines of Bla-
schko.
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Discussion. A 68-year synthesis of the literature defines Schimmelpenning-Feuerstein-Mims syn-
drome (SFMS) as a mosaic RASopathy, necessitating a paradigm shift from the traditional “classic 
triad” to a modular diagnostic framework. Our analysis suggests that diagnosis should be based on the 
presence of an epidermal-sebaceous nevus in association with neurologic, ocular, or skeletal abnor-
malities. The historically emphasized triad (nevus, seizures, and intellectual disability) likely reflects 
selection bias toward more severe phenotypes rather than biological reality, as it is absent in the ma-
jority of patients in this cohort. SFMS is currently best regarded as a pathological clinical phenotype 
within the broader spectrum of epidermal nevus syndromes.

A critical finding of this review is the correction of oncologic risk estimates. Historical reports 
suggesting a 10-20% risk of pediatric basal cell carcinoma were largely attributable to histopatholo-
gic misclassification of benign trichoblastomas. Contemporary molecular and longitudinal evidence 
indicates that the true risk of malignancy in childhood is <1%. Consequently, routine prophylac-
tic excision of sebaceous nevi is not clinically indicated; management should prioritize longitudinal 
surveillance, reserving surgical intervention for cosmetic indications or suspicious lesions arising in 
adulthood (8, 19).

Our data identify a distinct metabolic subgroup (5-15%) characterized by FGF23-mediated hypo-
phosphatemic rickets, representing the extreme end of cutaneous-skeletal hypophosphatemia syndro-
me (CSHS) within the SFMS spectrum. Distinguishing vitamin D deficiency from vitamin D resi-
stance is critical; the latter, observed in SFMS, results from impaired activation rather than substrate 
deficiency. Accordingly, standard cholecalciferol supplementation is ineffective. Optimal management 
requires active vitamin D metabolites (calcitriol) or targeted FGF23 blockade – burosumab – (22, 24).

The relationship between normophosphatemic and hypophosphatemic variants appears to repre-
sent a phenotypic continuum rather than a binary classification. This is supported by identification 
of identical somatic mutations – particularly HRAS G13R – in both subgroups and by a continuous 
distribution of serum phosphate levels. The emergence of CSHS likely reflects the extent and timing 
of mosaicism within osteocytic lineages. We recommend routine phosphate screening in all SFMS 
patients with skeletal involvement to detect subclinical metabolic abnormalities (25, 27).

SFMS must be rigorously distinguished from other mosaic neurocutaneous syndromes to ensure 
appropriate surveillance. Although both SFMS and neurofibromatosis type 1 (NF1) involve the RAS 
signaling pathway and share neurologic and skeletal manifestations, NF1 is a germline autosomal 
dominant disorder with a substantially higher risk of neural tumors. Similarly, although Sturge–Weber 

Fig. 3: Fig. 5: Fig. 4: 
Fig. 3, 4, 5: Chest radiograph with rib asymmetry (Fig. 3). Limb radiographs (Figs. 4, 5) show asymmetry, with greater se-
verity on the right; dysplasia of the metacarpals and phalanges, with cup-shaped widening of the metaphyses.
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syndrome shares mosaic inheritance and ipsilateral neurologic deficits, its defining cutaneous feature 
is a capillary malformation (“port-wine stain”) driven by somatic GNAQ mutations, whereas SFMS 
is defined by a RAS-driven epidermal nevus.

Molecular confirmation remains the diagnostic gold standard, particularly via biopsy of the affected 
skin. Clinicians should be aware that peripheral blood testing is frequently negative, as variant allele 
frequency in leukocytes often falls below the detection threshold due to the localized nature of somatic 
mosaicism.

Future research should transition from retrospective syntheses to prospective, multicenter longitu-
dinal cohorts to define the true incidence of systemic manifestations and age-related complications. 
Validation of genotype–phenotype correlations – particularly KRAS with CNS/ocular involvement 
and HRAS with skeletal disease – represents a priority requiring large-scale molecular characteriza-
tion.

Therapeutically, randomized controlled trials comparing conventional calcitriol-based regimens 
with burosumab are needed, particularly in resource-limited settings where cost-effectiveness is para-
mount. Pharmacokinetic studies should define optimal dosing strategies for intramuscular vitamin D. 
Additionally, the potential use of targeted MEK or PI3K inhibitors for refractory epilepsy or progres-
sive skeletal dysplasia warrants exploration in high-risk, molecularly confirmed cases.

Conclusions. Schimmelpenning-Feuerstein-Mims syndrome is a clinically and genetically hetero-
geneous neurocutaneous disorder resulting from postzygotic mutations of the RAS signaling pathway. 

Early recognition of the pathognomonic epidermal sebaceous nevus should prompt systematic mul-
tidisciplinary evaluation, enabling anticipatory management of potential neurologic, ophthalmologic, 
and metabolic complications. 
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