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Abstract

Trichorhinophalangeal syndrome is an autosomal dominant disease caused by mutations in TRPS gene, characterized by skel-
etal, skin appendage, and endocrinological manifestations. Clinical presentation may vary widely, and the syndrome frequently
remains undiagnosed. The diagnosis is mainly clinical, supported by radiographic images, and is confirmed by genetic investiga-
tion. Familiarity with this genetic disorder is crucial for providing correct and early identification, and for determining adequate
supportive management, especially to prevent orthopedic complications.
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Introduction

Trichorhinophalangeal syndrome (TRPS) is an autosomal domi-
nant genetic disorder characterized by skeletal malformations,
facial dysmorphism, and brittle hair. It is caused by a mutation
of the TRPS gene located on chromosome 8q24, which codes for
a transcription factor involved in the genesis and development of
various organs. Several studies have demonstrated a correlation
between genotype and phenotype, distinguishing three clinical
variants: TRPS type I (Giedion syndrome), TRPS type II (Langer—
Giedion syndrome, LGS), and TRPS type III, each with its own cor-
responding molecular profile. TRPS type I is caused by various
kinds of alterations, including deletions, insertions, or transloca-
tions of chromosome 8 band q 24.1. TRPS type II is defined as a
contiguous gene syndrome caused by a larger deletion, leading to
the functional loss of the TRPS1 gene at 8q23.3 and EXT1 gene at
8q24.11. Finally, TRPS type III is characterized by missense muta-
tions in the GATA DNA-binding zinc finger of the TRPS1 protein
(1-3).

The effective prevalence of TRPS remains unknown, perhaps
due to the widely variable manifestations of the disease, which
often result in TRPS being underdiagnosed in many cases (2).

Case report

Our patient was a 17-year-old female, with fragile, sparse, thin
hair with frontotemporoparietal hypotrichosis and sparse eye-
lashes and eyebrows, particularly in the middle-external third
(Fig. 1). Her nails appeared fragile and thin. The patient reported
a personal medical history of hip pain and fatigue during easy
walking starting at age nine, supported by ultrasound relief of
post-traumatic synovitis of the left hip associated with suspect-
ed femoral malformation. She presented a triangular face with
a wide forehead, sunken eyes, and a pear-shaped bulbous nose
with the tip pointing downward, associated with backward posi-
tioning of the nasal wings. The mouth had a thin upper lip and a
long philtrum. The mandibular angle was more obtuse than the
norm, associated with obvious prognathism (Fig. 2).

Skeletal abnormalities were noticed, including height at the
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10th percentile, supernumerary teeth, brachydactyly of the hands
and feet, and ulnar deviation of the interphalangeal joints (Fig. 3).

X-ray of the hips confirmed the presence of coarse structural
anomalies affecting the femur, suggestive of aseptic femoral head
necrosis. X-ray of the hands showed anomalies of the intermedi-
ate phalanx of the second ray and an osteostructural thickening
of the ossification nucleus of the distal phalanges of the second
and fifth fingers. Bone age was significantly delayed (Fig. 4).

Levels of thyroid hormones, cortisol, parathyroid hormone,
growth factor, sexual hormones, prolactin, insulin-like growth fac-
tor 1 (IGF-1), and 25-hydroxyvitamin D3 were in the normal range.

Similar findings were equally evident in the face of the mother,
with whom there was a fair resemblance (Fig. 5). Moreover, the
mother also had a short stature and skeletal defects, including
ulnar deviation of the toes and flat feet. She also reported that her
hair grows very slowly.

Figure 1 | Phenotypic cutaneous features: fine and sparse hair, hypotrichosis,
and sparse eyelashes and eyebrows.
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Figure 2 | Typical phenotypic features: bulbous nose, long philtrum, thin upper

lip, and prominent forehead.
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Figure 4 | Radiograph of the patient’s left hand. Delayed bone maturation and
cone-shape appearance of distal phalanges.
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Figure 5| The patient’s mother: similar facial features.

Discussion

TRPS is characterized by wide clinical variability, and recent stud-
ies describe novel and recurrent alterations responsible for TRPS
(4, 5). TRPS types I, II, and III share several phenotypical mani-
festations (3, 6, 7). Bony anomalies of the extremities are the most
frequently observed, including brachydactyly and clinodactyly,
short feet and metatarsals, and short metacarpal phalanges, fol-
lowed by winged scapula, pectus carinatum, and scoliosis. More
than 70% of patients present nonspecific hip malformations such
as coxa vara, coxa plana, and coxa magna, and Perthes disease—
like femoral head changes (8). In addition, patients may exhibit
short stature. Moreover, patients present distinctive facial dysmor-
phism: a pear-shaped nose with a bulbous tip, hypoplastic nasal
alae, low-set protruding ears, and a prominent malar eminence
and orbital ridge. Distinctive signs are an elongated philtrum, thin
upper vermillion border, and triangular face. Malocclusion, su-
pernumerary teeth, microdontia, hypodontia, and micrognathia
have been described (9). Dermatological features of interest con-
cern the hair and nails. Some patients report slow nail growth
so that they never need to cut them, with reduced length, an en-
larged appearance, and a typical racket-like aspect. Leukonychia,
koilonychia, onychodystrophy, and thin longitudinal striations
are the most frequent alterations in TRPS cases. The best-known
hair disorders are slow-growing, sparse, often poor-quality hair
that breaks and tears easily (10, 11). Radiographic features usu-
ally confirm the clinical diagnosis of TRPS; the most important
are cone-shaped epiphyses, mostly on the middle phalanges (12).
The cone-shaped epiphyses result in mild metaphyseal convexity
found from 2 years of age onward and lead to clinobrachydactyly at
the time of ossification of the growth nuclei, which occurs prema-
turely in patients with TRPS. The same radiographic changes can
occur in long bones, such as the femur, and result in hip malfor-
mation. Skeletal age is delayed relative to chronological age. TRPS
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type I is the most common variant among trichorophalangeal syn-
dromes, with more than 130 pathogenic variants described (7, 13).
TRPS type II has a more severe clinical presentation of disease
than type I, usually complicated by concomitant mild to severe
mental retardation and multiple exostoses. In addition, joint lax-
ity, skin laxity, microcephaly, sunken eyes, exotropia, tense and
thickened nasal alae, and conductive hearing loss are described
(14). Some authors consider TRPS type III to be a subclass of TRPS
I aggravated by the presence of serious brachydactyly and signifi-
cant short stature and growth retardation (3, 15). The great clinical
variability of TRPS, in addition to the multiplicity of genetic alter-
ations, also stems from the fact that the TRPS gene is expressed in
various organs and causes anomalies in several apparatuses. Gai
et al., using TRPS1Agt- and TRPSi-deficient mice, suggested that
TRPS1 is particularly expressed in cartilage, kidneys, and hair fol-
licles. In fact, TRPS1 regulates the differentiation, proliferation,
and apoptosis of chondrocytes through the interaction of several
signaling molecules. In addition, TRPS is expressed in the kidney
cells during nephron development, and TRPS haplo-insufficiency
promotes renal fibrosis caused by unilateral ureteral obstruction
by increasing Arkadia expression. In addition, the TRPS1 gene
widely influences hair follicle growth because it has been shown
to be expressed at the level of dermal papillae and in mesenchy-
mal cells surrounding hair pegs (16). Moreover, Fantauzzo et al.
observed that TRPS1 gene expression occurs in the hair follicle
morphogenesis process in the nuclei of mesenchymal cells and in
the nuclei of dermal papillae cells in human hair follicles during
telogen and anagen (17). In TRPS1 knockout animals, Michikami
et al. showed a defect in the development of the mandibular con-
dyle, which was smaller, whereas the glenoid fossa of the tempo-
ral bone was formed relatively normally. Therefore bones, joints,
and hair follicles are the tissues that undergo the most evident
anomalies as a consequence of the mutation of the TRPS1 gene
(18). In our case, the young patient showed typical skeletal anom-
alies of the bones of the face, femur, hands, and feet: facial dys-
morphism with an obtuse jaw angle associated with prognathism,
mild brachydactyly and clinodactyly, and short stature. The clas-
sic phenotype of TRPS type I was supported by the radiographic
findings of cone-shaped epiphyses, mostly in the middle pha-
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