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Late Presentation of Tricho-Rhino-Phalangeal Syndrome
(TRPS1 Affected) Associated Hip Pathology

Faye Grace® ¢, Elizabeth Ashby®

Abstract

Perthes disease typically presents between the ages of 4 and 9 years
and is characterized by unilateral or bilateral avascular necrosis of
the femoral head. Clinically it presents with pain and decreased
range of motion and has a disease course of up to 5 years. We report
the clinical and radiological findings of a female in early adoles-
cence who was referred to pediatric physiotherapy and found to have
Perthes-like changes of the hip, on a background of tricho-rhino-
phalangeal syndrome type 1 (TRPS1). The patient’s first symptoms
of hip pain were reported at age 10, but there was no radiographic
evidence until 2.5 years later when a diagnosis of Perthe’s disease
was made. This uniquely late presentation may have been due to
the altered skeletal maturation seen in TRPS1, whereby skeletal age
lags behind chronological age. This case highlights the importance
of identifying relevant past medical history on initial assessment,
and having rapid access to radiology and orthopedic support to ena-
ble timely diagnosis, as prognosis becomes poorer as age increases.
Perthes-like changes should be considered as a differential diagno-
sis in patients presenting with non-traumatic hip pain, regardless of
age of onset.
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Introduction

Tricho-rhino-phalangeal syndrome was first described in 1966
with characteristics including sparse, slow-growing fine hair
and cone-shaped epiphyses with premature fusion [1]. Tricho-
rhino-phalangeal syndrome type 1 (TRPS1) is inherited in an
autosomal dominant manner [2]. Over time, TRPS1 has been

Manuscript submitted May 31, 2023Published online July 31, 2023

#Physiotherapy Department, Cambridge University Hospital NHS Foundation
Trust, Cambridge, CB2 OQQ, UK

bDepartment of Paediatric Orthopaedics, Cambridge University Hospital NHS
Foundation Trust, Cambridge, CB2 OQQ, UK

¢Corresponding Author: Faye Grace, Physiotherapy Department, Cambridge
University Hospital NHS Foundation Trust, Cambridge, CB2 OQQ, UK.
Email: faye.grace@nhs.net

doi: https://doi.org/10.14740/jmc4125

characterized further with additional features including hip
changes such as coxa magna, hip dysplasia and Legg-Calve-
Perthes disease (Perthes disease). Perthes disease is character-
ized by unilateral or bilateral avascular necrosis of the femoral
head. Clinically it presents with pain and decreased range of
motion secondary to the resultant incongruency of the femo-
roacetabular joint, and has a disease course of up to 5 years
until bone maturation occurs [3]. These hip changes can lead
to pain and decreased mobility, with early joint degeneration
often necessitating orthopedic management in early adulthood
[4, 5]. We present this case study of a patient with TRPS1 who
was known to the orthopedic service from the age of 10 and
later found to have developed hip pathology at an older age
than would typically be expected.

Case Report

Investigations

The early adolescent female was born via normal spontaneous
delivery at term to nonconsanguineous parents. She was well
at birth with no requirement for high dependency care. Her
early developmental milestones were unremarkable and she
first walked at 15 months of age. She was on the lower centiles
for height and weight. At the age of 7 years, she was diag-
nosed with TRPS1 by a clinical geneticist after her patients
had raised concerns about fine, slow-growing hair, fragile nails
and generalized joint laxity.

At the age of 10 years, the patient was first referred to
the pediatric orthopedic department for assessment of left foot
pain. At this time, she reported difficulty with running but was
able to participate in thrice weekly dance lessons and physical
education (PE) at school. A full examination was completed,
with main findings being that of bilateral planovalgus feet.
She had a full and symmetrical range of motion in both hips.
Baseline X-rays revealed cone epiphyses of the great toes, a
common finding in TRPS, and normal hips (Fig. 1). She was
referred for custom-made orthotic insoles and given a strength-
ening programme. On follow-up assessment, the foot pain had
improved and she was discharged from pediatric orthopedics
16 months after referral.

One year later, at the age of 12 years and 11 months, the
patient presented to the emergency department (ED) report-
ing a 2-week history of atraumatic insidious onset right-sided
thigh and groin pain. On examination, she had a full passive
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Figure 1. Aged 10, normal clinical assessment.

and active range of motion in both hips. Blood tests (including
full blood count (FBC), C-reactive protein (CRP) and erythro-
cyte sedimentation rate (ESR)) were normal and an X-ray of
both hips was unremarkable (Fig. 2). She was given a diagno-
sis of biomechanical hip pain and referred to the physiotherapy
department.

At her initial physiotherapy assessment | month later, the
patient reported temporarily stopping all physical exercise
which had led to an improvement in her symptoms. She had
had no pain during activities of daily living over the preced-
ing 2 weeks. She had then gradually restarted dance lessons
and PE at school without any problems. On examination, she
had a normal gait pattern; however, internal and external right
hip rotation was restricted compared to the contralateral side.
It was unclear whether the restriction was due to pain or true
joint stiffness. A review was requested with a member of the
pediatric orthopedic team and she was seen in clinic 6 weeks
later. At this time, she reported improving symptoms and had
regained a full passive range of right hip motion with some
pain at the extremes of movement.

The patient continued to show a gradual improvement
in pain and stiffness over the following 6 months. A routine
physiotherapy follow-up appointment examination revealed
a mild right-sided limp and increased pain at extremes of
right hip movement. Three weeks later, she re-presented with
a worsening limp and increasing hip pain. She had reduced
weight-bearing on the right side with the right hip held in
a flexed position. She was Trendelenburg positive on the
right side. Passive range of right hip motion was restricted
with 110° flexion, 5° fixed flexion, 20° abduction with the
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hip flexed, 20° internal rotation and 20° external rotation. An
X-ray performed on this day showed flattening of the right
femoral head, more obvious on the frog-lateral view (Fig.
3). The patient was diagnosed with avascular necrosis of the
femoral head, or Perthes disease, 6 months after her presenta-
tion to ED, at the age of 13. This was 2.5 years after she was
first seen by the pediatric orthopedic team with foot pain and
occasional hip pain.

Diagnosis

During the months following initial physiotherapy referral, the
clinical and radiographic findings were consistent with possi-
ble hypermobility related biomechanical joint pain or femorac-
etabular impingement. There was evidence of slightly reduced
muscle tone and a Beighton score of 6/9. There were no other
differential diagnoses at this time and Perthes disease was not
suspected as radiographic findings were normal. Magnetic res-
onance imaging (MRI) was not requested, as patient reported
symptoms and clinical examination including hip range of mo-
tion and strength was improving.

When the patient’s symptoms worsened, this original diag-
nosis was questioned. New hip X-rays revealed avascular ne-
crosis of the femoral head and Perthes disease was diagnosed.
Subsequent serial X-rays of the right hip showed gradual re-
duction in the height of the femoral epiphysis, together with
metaphyseal cyst formation, confirming the diagnosis (Figs.
4, 5). The patient was prescribed low level strengthening ex-
ercises in non-weight bearing positions for the hip abductors
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Figure 2. Two-week history of insidious onset pain reported. Normal clinical assessment.

and external rotators, and advised to continue with low impact
activity such as swimming.

Treatment

Physiotherapy input continued following the diagnosis of
Perthes disecase. Physiotherapy sessions were provided more
frequently with more focus on regaining hip joint range of mo-
tion as well as pain management advice. The patient partici-
pated in physiotherapist-lead hydrotherapy sessions as well as
the continuation of a home exercise program. Initial exercises
in both the land and water-based sessions involved active and
passive stretches into hip flexion and internal rotation which
were noted to be the most restricted at that time. A wheelchair
and crutches were used for symptomatic relief when needed
but maintenance of active mobility was encouraged. Manage-
ment of pain was an ongoing problem. The aspherical femoral
head led to abnormal hip biomechanics causing inflammation
and synovitis. A steroid injection was given which provided
good pain relief and allowed better engagement with physi-
otherapy. Exercises were able to be progressed to include more
strengthening work at this time, predominantly for the gluteal
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muscles which had become severely deconditioned as range of
motion had become more restricted.

Follow-up and outcomes

The steroid injection provided reasonable pain relief for 4
months and the patient was able to wean off crutches for all
functional activities of daily living, including school. It al-
lowed ongoing engagement with physiotherapy, and progres-
sive strengthening exercises led to functional improvements.
A hip arthrogram performed at the time of steroid injection
confirmed the absence of hinge abduction. She continued to
walk with an antalgic gait and she had ongoing stiffness of
all hip movements, most notably internal and external rota-
tion but this was much less painful. Hydrotherapy and land-
based physiotherapy sessions continued with the aim of further
improving strength and range of motion. Physiotherapy still
continues at this time in the form of a home exercise program
with clinical reviews at regular intervals, together with oral
anti-inflammatory medication, with the aim of maintaining a
congruent hip, managing symptoms and optimizing long-term
outcomes.
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Figure 3. Reduced range of movement on assessment and flattening of femoral head noted on imaging.
Discussion of Perthes disease is in adolescence where the usual pattern of

Pathological hip changes in patients with TRPS1 have been re-
ported with a prevalence as high as 70% across different types
of TRPS [5]. In 2015, Maas et al evaluated the phenotype and
genotype of 103 patients with TRPS and found evidence of
coxa plana in 40%, and hip dysplasia in 38% patients with
TRPS1 [6]. Age of symptom onset and the specific disease
process has not been reported in the literature.

One case study describes avascular necrosis of the femoral
head in a 7-year-old female with TRPS1, consistent with the
expected age of presentation for Perthes disease [7]. Naselli
et al describe a case study of twin girls with TRPS1, with one
twin presenting with hip pain at first admission. There was no
record of when the hip pain started but arthrotomy and exci-
sion of part of the femoral head was performed at 12 years of
age [8]. Similarly, Sawano et al reported a 12-year-old female
with hip pain after long distance running with radiography re-
vealing bilateral acetabular dysplasia. In this case, both femo-
ral heads remained spherical with no evidence of Perthes-like
changes. Acetabular osteotomies were performed sequentially
at ages of 13 and 14 years [3].

In idiopathic Perthes disease, presentation is most com-
monly seen between the age of 4 and 9 years. Rarely, the onset
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disease evolution, with revascularization of the femoral head,
remains incomplete. This leads to significantly poorer longer-
term outcomes [9]. In this case study, the age of presentation
is much later than expected for Perthes disease. A possible
cause of this is the abnormal skeletal maturation seen in TRPS,
whereby skeletal age lags behind chronological age [8].

The pathogenesis of Perthes disease remains unclear and
there is evidence of a different pathological disease process in
patients with TRPS. As a consequence, the term “Perthes-like”
disease is often used to describe the avascular hip changes. It
is clear that the hip pathologies described in this population
lead to pain, decreased mobility and often surgical interven-
tion, particularly in those with later onset.

Age at diagnosis and the extent of femoral head involve-
ment are the most common classifications used to predict
long-term outcomes. A prospective study of 425 affected
hips over a 5-year period concluded that there was no differ-
ence in prognosis between conservative and surgical treat-
ments for those under the age of 6, but for those over the
age of 6 with greater than 50% femoral head involvement,
there were significantly improved outcomes following sur-
gical intervention (proximal femoral varus osteotomy) [10].
Various surgical options are available, with the primary aim
of containing the head of the femur within the acetabulum in
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Figure 4. Antero-posterior radiograph of both hips showing progressive signs of avascular necrosis of the right hip with loss of

height of the epiphysis.
order to restore joint congruency and reduce femoracetabular involving a pelvic osteotomy as well as a femoral osteotomy
impingement. It has been suggested that for older patients has improved outcomes [11].
who have less remodelling potential, a combined treatment Early identification of hip joint changes is crucial in ensur-

Figure 5. Frog-lateral view of both hips showing loss of epiphyseal height together with metaphyseal cysts.
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ing that the patient receives optimal treatment, as prognosis
worsens as age increases. This includes regular therapy input
for pain management and maintenance of hip range of move-
ment. This supports the remodelling and revascularization
process of the femoral head with the aim of reducing the risk
of hinge abduction (the head of the femur failing to remain en-
located and instead hinging on the lateral edge of the acetabu-
lum) occurring that leads to further joint incongruency [12].
With this in mind, keeping Perthes disease at the forefront of
our minds during physiotherapy assessments irrespective of
age, ensuring that a thorough past medical history is obtained,
and having the service provision to obtain X-ray imaging and
refer quickly for an orthopedic opinion is vital to ensure that
these cases are not missed.

Learning points

Presentation of hip pathology may be later in patients with
tricho-rhino-phalangeal syndrome.

Keep a high index of suspicion for Perthes disease in pa-
tients presenting with non-traumatic hip pain regardless of age
of onset.

Timely diagnosis of Perthes-like disease is important to
allow early commencement of potentially joint-preserving
therapy input and advice.
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