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Abstract

Introduction: Trichorhinophalangeal syndrome (TRPS) is a sporadic autosomal dominant disorder with approximately 200 re-
ported cases worldwide. We aimed to report a 15-year-old girl with TRPS type 1 (TRPS1) and the second reported case with a rare
non-ossifying fibroma (NOF) in the distal part of her left femur.
Case Presentation: We introduce a 15-year-old girl who presented to the outpatient rheumatology clinic at 17 Shahrivar Children’s
Hospital, Rasht, Iran, with the chief complaint of osteoarticular pain and bone deformities. She had sparse hair, a recession of the
fronto-temporal hairline, and unusually thick eyebrows at the medial and abnormal sparseness of the lateral margins. Physical
examination of the limbs revealed short fingers and toes with proximal interphalangeal (PIP) ulnar deviation of the second and
third fingers in both hands. Shortness of the fourth fingers, especially in the right hand, and the swelling of the PIP joints of both
hands were prominent. Genetic analysis showed deletion mutation in the TRPS1 gene in chromosome 8q24 compatible with TRPS1.
Conclusions: Several symptoms and signs, including distinctive craniofacial features and ectodermal and skeletal abnormalities,
are used for proper TRPS diagnosis. A correct and on-time diagnosis is essential to perform supportive care for the patient to prevent
morbidities. Bone lesions, such as NOF1, can also be presented in TRPS1 patients and may be correlated with TRPS1 mutation. Further
investigations are required on the association of the TRPS gene with NOF bone lesions.
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1. Introduction

Trichorhinophalangeal syndrome (TRPS) is a sporadic
autosomal dominant (AD) disorder with approximately
200 reported cases over the world (1). It is caused by het-
erozygote pathogenic defects in the TRPS1 gene, located
on the long arm (q) of the eighth chromosome, which
encodes a transcription factor composed of 1294 amino
acids encoded in seven exons (2). It produces a protein in
the cell nucleus responsible for regulating bone growth
by adjusting the proliferation and differentiation of chon-
drocytes, hair follicles, and other tissues (3-5). This syn-
drome is characterized by a triad of distinctive craniofa-
cial features, ectodermal problems, and skeletal abnormal-
ities (3). Three subtypes of TRPS have been described in
the literature, including subtypes 1, 2, and 3. All these
three types are inherited as AD diseases with high pene-
trance and various clinical signs and symptoms depending
on the pattern of mutation in the TRPS1 gene (1, 6). Cran-
iofacial features entail a thin upper lip with a horizontal
smile, the bulbous or round tip of the nose, flat philtrum,

maxillary prognathism and micrognathia, as well as large
and protruding ears (7, 8). Ectodermal abnormalities in
these patients present as sparse and slow-growing hairs,
especially in the temporal or occipital areas resembling
androgenic alopecia, and the recession of the frontotem-
poral or occasionally occipital hairline (7, 9). Male pa-
tients may become completely bald soon after puberty.
Eyebrows are commonly thick at medial and thin at lat-
eral margins. Brittle, dystrophic, thin, or racket nails are
other common presenting signs (7, 8). Loose skin is an-
other problem that improves over time (1). Dental abnor-
malities may be observed, such as oligodontia, supernu-
merary teeth, and malocclusion (1, 3). Small breasts are also
reported in some cases (4). Skeletal involvement includes
short stature, brachydactyly, shortness in metacarpals or
metatarses of fingers and toes, ulnar and radial deviation
of fingers, clinodactyly, and growth plate abnormalities
(i.e., cone shape epiphyses). Joints have a limited range of
motion, especially in the hip or upper extremities. Perthes-
like changes of the hip joint, hip dysplasia, pes planus, mul-
tiple exostoses (in TRPS type II), and in some cases, osteo-
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porosis can be found (10-12). There may be joint hyper-
mobility early in the disease, which improves over time
(1). Pectus carinatum, "wing-like" scapula, scoliosis, lordo-
sis, and subsequent recurrent respiratory infections might
also occur. Body weight is normal for their height. Vari-
ous neurologic, renal, cardiac, and growth abnormalities
in the literature have been associated with this syndrome
(4, 13, 14). Development is normal in TRPS type 1 (TRPS1),
while acquiring certain motor skills may not occur due to
hip joint involvement (4). Mild to moderate intellectual
disability, microcephaly, retarded bone age, and multiple
exostoses of long bones and around the scapula (sessile
or pedunculated) are associated with TRPS type II, known
as Langer-Giedion Syndrome. This syndrome results from
a microdeletion in EXT1 which seems to be a regulator of
longitudinal bone growth (6, 8). Microcephaly and redun-
dant skin may be present in TRPS II. These findings are not
found in types I and III (7). Type III, also known as Sugio-
Kajii Syndrome, is similar to type I with more prominent
symptoms, more marked growth delay, and more severe
shortness of fingers and toes. Therefore, it is considered a
severe form of TRPS (2, 8). In this study, we report a 15-year-
old girl with TRPS1 and the second reported case with a rare
non-ossifying fibroma (NOF) in the distal part of her left fe-
mur.

2. Case Presentation

A 15-year-old girl was admitted to the outpatient
rheumatology clinic at 17 Shahrivar Children’s Hospital,
Rasht, Iran, in January 2021, with the chief complaint of
osteoarticular pain (especially in the lower part of the left
femur) and deformities of the fingers and toes. The pain
started about 2 - 3 years ago without any specific diagno-
sis. She was the first child of a non-consanguineous mar-
riage. Her younger sister and parents were healthy. Her
weight and height were 48 kg (percentile 35) and 161 cm
(percentile 50), respectively. She had characteristic facies
with a broad forehead, bulbous nose, thin upper lip, and
an abnormally long philtrum. She had very thin and sparse
hair, a recession of the fronto-temporal hairline, and un-
usually thick eyebrows at the medial and abnormal sparse-
ness at the lateral margins. In the oral cavity, malocclu-
sion without supernumerary teeth was observed. The nails
were thin and hypoplastic (onychodystrophy). Physical
examination of the limbs revealed short fingers and toes
with proximal interphalangeal (PIP) ulnar deviation of the
second and third fingers in both hands. Shortness of the
fourth fingers, especially in the right hand, and swelling
of the PIP joints of both hands were prominent (Figure 1).
Breast, puberty stage, chest, and abdominal examinations
were all normal.

She had no intellectual disability. All laboratory
tests, including complete blood antibody, calcium, inor-
ganic phosphate, alkaline phosphatase, free T4, thyroid-
stimulating hormone, parathormone, serum electrolytes,
and urinalysis, were within normal limits. There was no
specific diagnostic clue in multiple consultations. The ra-
diological features were mostly consistent with skeletal
dysplasia (Figure 2). Analgesics and calcium and vitamin
D supplements were prescribed for the patient to relieve
bone pain. Orthopedic counseling was requested for her
bone lesion, and surgery was scheduled to remove her NOF
lesion due to causing pain and discomfort even at rest and
probable pathologic fracture. Avoiding trauma around the
bone lesion was emphasized until planning for surgery.
The patient was referred to the dentist for treating maloc-
clusion. The endocrinologist did not request a growth hor-
mone (GH) test due to the normal height percentile. Reg-
ular and annual height control examinations by endocri-
nologists were recommended.

2.1. Genetic Analysis

Twenty GTG banded chromosomal metaphases were
investigated in phytohaemagglutinin (PHA)-stimulated
blood culture and at a resolution of 400 band level reveal-
ing 46 chromosomes with no aberration. A chromosomal
study showed normal female chromosomal complement
(46xx). Data analysis in whole exome sequencing (WES)
demonstrated one novel heterozygous frame shift dele-
tion mutation in the TRPS1 gene in chromosome 8q24. This
mutation leads to TRPS1 (TRPS1: NM-001282902exon 3c1152-
1153delpN 384fs).

3. Discussion

TRPS is a rare genetic disorder characterized by distinc-
tive craniofacial features and ectodermal and skeletal ab-
normalities (3). This syndrome may remain undiagnosed
due to various expressions until more affected patients
seek medical consults (6). In this study, we presented a
15-year-old girl with the diagnosis of TRPS1 and the pres-
ence of NOF in the distal part of her left femur. In the
present case, despite recurrent referrals, no effective and
serious evaluation was performed until severe typical pre-
sentations appeared. As a result, she was diagnosed with
a delay of 15 years, much longer than many other reports.
However, Jeyhun reported a case at the age of 39 (5). The
diagnosis may be easily missed in individuals with mild
symptoms. Therefore, the true frequency of this syndrome
in the general population may be higher than reports in
the literature. Consequently, dermatologists should con-
sider TRPS1 a connective tissue disorder in patients who
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Figure 1. Thin upper lip, abnormal long philtrum, the bulbous tip of the nose, thin and sparse hair, and thin and hypoplastic nails on hand and foot

complain of thin and sparse hair or onychodystrophy, es-
pecially if they are associated with characteristic facies and
subtle structural involvement (9). Management is prin-
cipally supportive. Treatment requires a team consist-
ing of a pediatrician, dentist, pathologist, orthopedic sur-
geon, dermatologist, and psychiatrist. Analgesics for joint
pain (non-steroidal anti-inflammatory drugs or other non-
opiates), hair care or wearing wig, extraction of supernu-
merary teeth if present, orthopedic surgery, physiother-
apy, exercise, occupational therapy, and bisphosphonates
must be considered as supportive treatments for these pa-
tients (4, 11). Almost all reported cases with TRPS1 exhibit
growth retardation and some degrees of short stature.
Consequently, GH therapy might be considered if there are
subnormal results after GH stimulation tests (14). How-
ever, GH therapy was associated with inconsistent results
in the literature (4, 10, 15, 16). In the present case, the height

was normal, which might reflect her parents’ tall stature
(16, 17). Dental anomalies, scoliosis, lordosis, and kypho-
sis might be less frequently observed. This patient did not
have any of the aforementioned anomalies except maloc-
clusion. Other skeletal abnormalities, especially hip in-
volvement, may frequently affect the outcome (18). The
present case had neither abnormal skeletal changes nor ra-
diologic lesions in the femoral head.

In this patient, NOF was reported in the distal part of
femur radiography. NOF is a non-neoplastic, benign lesion
characterized by the proliferation of fibroblasts admixed
with the osteoclastic type of giant cells. The etiology of NOF
is unknown, and it can be diagnosed by bone radiography
(2, 19). NOF seems to be due to disturbance or dystrophic
calcification rather than a neoplasm (2). The TRPS gene
involves bone formation/mineralization and chondrocyte
proliferation/differentiation. It seems that more studies
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Figure 2. Radiologic bone changes. A, The lytic lesion with a well-defined sclerotic rim was observed in the distal metaphysis of the left femur, mostly suggestive of a non-
ossifying fibroma; B, Oral cavity malocclusion without supernumerary teeth; C, There was no evidence of exostoses; D, Shortening of fourth and fifth metacarpal bones in both
hands (more prominent on the right side) and the middle phalangeal bones of fingers combined with cone-shaped epiphyses; E, There was no hip involvement.
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are required about the association of the TRPS gene with
NOF bone lesions. In children and adolescents, NOF is most
frequently observed in the distal metaphysis of the femur
and the proximal and distal regions of the tibia. It is found
relatively infrequently in the fibula in approximately 9.09%
of cases (20). Although NOF is usually a self-limiting lesion
and may often disappear at the age of 20 - 25, it is a risk
factor for pathologic bone fracture if it becomes too large.
NOF is a benign lesion and does not predispose patients
to develop cancer. Moreover, some investigations reported
osteosarcoma in patients with TRPS (21). According to the
previous reports, the present study is the second one to re-
port a rare occurrence of NOF in a case with TRPS1 (2). Su et
al. reported a 12-year-old girl by TRPS1 with fibula NOF and
pathologic fracture caused by minor trauma (2).

Several reports described an association between TRPS1
and different endocrine disturbances, such as idiopathic
hypoglycemia, diabetes mellitus, and hypothyroidism (14).
Three subtypes of TRPS have been described in the litera-
ture, including I, II, and III (10, 22). This patient was most
compatible with type I TRPS because symptoms were not
so severe to be considered type III. Moreover, she had no in-
tellectual disability, and there were not any signs of multi-
ple exostoses, which is commonly observed in TRPSII. This
syndrome is caused by disrupting at least one allele from
the TRPS gene and sometimes in the form of a new muta-
tion (1). In the present case, other family members (parents
and the younger sister) were completely healthy. It seemed
that she had a new mutation compatible with WES results.
Considering that TRPS is a rare genetic disease, physicians
avoid diagnostic mistakes and so many subsequent use-
less treatment approaches. Although TRPS is a rare genetic
disorder with no conventional treatment, genetic evalua-
tion of suspicious cases might lead to avoiding misdiagno-
sis and so many useless therapeutic approaches. Genetic
counseling may be necessary for detecting affected family
members.

3.1. Limitations

The lack of the cooperation of parents in performing
genetic testing for themselves and the other child due to
high cost was the most important limitation of the current
study.

3.2. Recommendations

Several symptoms and signs, including distinctive
craniofacial features and ectodermal and skeletal abnor-
malities, are used for proper TRPS diagnosis. The best way
to decrease the misdiagnosis of TRPS is to notice the pres-
ence of the above three signs together. These signs and
symptoms may help physicians gain insight into correct

management. In addition, a physician should know that
the lack of attention to these symptoms and signs not only
increases the treatment cost and unprovoked referrals but
also leads to delayed diagnosis and management (4, 15, 18).
Further investigations are required on the association of
the TRPS gene with NOF bone lesions.

3.3. Conclusions

Detailed history and clinical examination, along with
the knowledge of the various signs and symptoms of the
TRPS (triad of distinctive craniofacial features and ecto-
dermal and skeletal abnormalities), are essential for di-
agnosis. However, a genetic test is necessary to confirm
the diagnosis in suspicious cases. A correct and on-time
diagnosis is essential to perform supportive care for the
patient to prevent morbidities. Bone lesions, such as
NOF1, can also be present in TRPS1 patients and may be
correlated with TRPS1 mutation. The TRPS gene involves
bone formation/mineralization and chondrocyte prolifer-
ation/differentiation. It seems that further investigations
are required on the association of the TRPS gene with NOF
bone lesions.
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