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ABSTRACT: Nail-patella syndrome is a rare genetic disorder, which is inherited as an autosomal
dominant trait. This condition is also known as hereditary osteo-onychodysplasia (HOOD syndrome),
Fong’s syndrome, Turner-Kieser syndrome.() Posterior iliac horns are commonly found in this
syndrome and are considered pathognomonic. In this case report we have described almost all the
radiographic features of nail-patella syndrome including the pathognomic iliac horns and other
skeletal features including absent or hypoplastic patellae, elbow abnormalities, as seen on
radiographs. The magnetic resonance imaging (MRI) of the features of this syndrome has been
mentioned in only one report,(2 however, no images were actually presented. Considering the
hereditary nature (autosomal dominant) of the syndrome we wanted to rule out whether any other
member in the family are involved and to our surprise we found two other members(mother and
elder brother) in the family with similar features.
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INTRODUCTION: Nail-patella syndrome (NPS), which is also known as hereditary
osteoonychodysplasia or Fong’'s syndrome, is a hereditary disorder with an autosomal dominant
trait. This condition is caused by mutations in the LMX1B gene ®) and has a very low incidence of
about 4.5 per million™® and prevalencels! at 1/50000.These mutations of the LMX1B gene located at
the distal end of long arm of chromosome 9q34. Studies have been conducted and 83 mutations of
this gene have been identified in this gene.(67.8)

More than 140 heterozygous mutations in LMX1B have been reported,l¥! including missense,
splicing, deletions, and nonsense mutations. Most mutations are located in the LIM domains. Most
mutations are located in the LIM domains.[101 Although there is a phenotypic variability within
families, the nephropathy is more often associated with homeodomain mutations.[11.12]

The condition affects the nails, skeletal system, kidneys, and eyes.(13) The skeletal features
include absent or hypoplastic patellae, patellar dislocations, elbow abnormalities, talipes, and iliac
horns as seen on radiographs. These iliac horns are considered to be pathognomonic feature of NPS.
In an autopsy study by Darlington and Hawkins(4) the localization of the iliac horns in NPS was
determined to be at the site of attachment of the gluteus medius muscles.

Nail-patella syndrome is defined by the following major Features[15l: Nail anomalies- in 80-90%
of patients they are bilateral and symmetrical; nails can be absent, hypoplastic, or dystrophic
(discolouration, triangular lunulae, splitting, ridging, and thinning). Skeletal anomalies- the most
frequent are: absent or hypoplastic patellae, iliac horns (pathognomic), dysplastic elbows. Rarely
genu recurvatum, genu varum, genu valgum, hypoplasia of cruciate ligaments, pectus excavatum,
scoliosis, increased lumbar lordosis, spondylolisthesis, spondylosis, spina bifida, etc.
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Other extra skeletal features include glaucoma, attention deficit disorder, depression, lean
habitus and difficulty to gain weight, gastrointestinal symptoms (irritable bowel, syndrome
constipation).

Renal disease(16) includes found in approximately 40% of patients: microscopic hematuria,
proteinuria, hypertension progression to renal failure has been reported in 3-15% of Nail-patella
syndrome patients.

CASE REPORT: A 12 year old male child presented to the orthopaedic outpatient clinic with flexion
deformity of bilateral elbows. He was functionally impaired and had difficulty participating in
sporting activities.

The parents gave history of full term, normal delivered child, with mild deformity and
contractures at bilateral ankle regions at birth which were relieved with surgery.

On examination of nails, dystrophic changes involving several finger nails were noted
predominantly involving thumbs and index finger of both the hands.

On examination of knees, there was complete bilateral absence of patellae. Femoral condyles
are large and prominent with sulcus in between condyles.

Radiographs of both knees (AP and Lateral) showed absence of both patellae and mild genu
valgum deformity. Skyline view of both knee joints showed absence of bilateral patella.

Radiograph of pelvis (AP) showed bilateral iliac horns suggestive of iliac fongs.

Both elbow joints AP and Lateral showed absence/hypoplastic proximal epiphysis (head) of
radius with mild posterolateral subluxation of radial head in both elbow joints.

Considering the hereditary nature (autosomal dominant) of the syndrome we wanted to rule
out whether any other member in the family had similar features.

To our surprise patient’s mother (40 years) and elder brother (13yrs) had similar features
with absent/hypoplastic patella on examination and even dysplastic finger and toe nails which are
depicted in the clinical photographs.

Radiograph of knee showed hypoplastic patella for both mother and elder child with lateral
subluxation of patella in skyline view of patella.

Radiograph of both elbows AP and lateral showed hypoplastic radial head and posterolateral
subluxation of radius in both elbow joints.

Magnetic resonance imaging was done for the mother to exactly delineate the iliac horns and
their anatomical relationship with surrounding structures.

MRI clearly revealed cortical and medullar components of the iliac horns, and their continuity
with the corresponding posterolateral aspect of iliac bones. The iliac horns were shown to be located
at the insertions of gluteus muscles; however, the kidneys were morphologically normal. Considering
the pathognomonic finding of iliac horns and the presence of the associated features, the patient was
diagnosed as Nail-Patella Syndrome.

DISCUSSION: Nail-patella syndrome is characterized by clinical trial involving the nails, skeletal
system, and renal system. Although the diagnosis of nail patella syndrome can be established in early
infancy through the radiographic demonstration of iliac horns, this disorder is rarely diagnosed in
infancy. This is because the abnormalities of the nail and patella, which are essential for diagnosis,
may not become apparent until later in life. The nails can be absent, hypoplastic, or dystrophic.
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These abnormalities present in 80-90% of patients. These abnormalities are often bilateral
and symmetrical with more severely affecting thumb nails and least severity in little fingers.
Dysplasia of toe nails is less frequent. Diminished skin creases over the distal inter-phalangeal joints
of affected fingers are common. Most common skeletal affection is hypoplastic or absent patella.

Sometimes patella displaced or dislocated. Abnormalities of elbows may be asymmetric
presenting with radial head and lateral epicondyle hypoplasia, causing subluxation of the radial head.
Pathognomic radiological features of iliac horns are present in 30-70% of patients.[17]

Extra-skeletal manifestations involving the kidneysl8l affects up to 40% of individuals,
whereby 3-15% progress to end stage renal disease. Often, patients present with proteinuria with or
without haematuria and may remain asymptomatic.

Other manifestations are primary open-angle glaucoma and ocular hypertension, cloverleaf
pigmentation of the iris (Lester’s sign), attention-deficit hyperactivity disorder, sensory neuropathy,
sensorineural hearing loss, irritable bowel syndrome and chronic constipation. Genetic studies were
not performed in our patient as the diagnosis of Nail-patella syndrome was established based on the
clinical and radiological manifestations.

CONCLUSION: Many patients with NPS seek medical attention for seemingly unrelated pathologies.
In many instances, the radiologist may be the first to make the clinical diagnosis based on the findings
from the imaging examinations. Moreover, early diagnosis is of particular importance in infants,
because nail and patellar abnormalities may be overlooked during the first few years of life and may
not be obvious until childhood. If the diagnosis of NPS is indicated, the presence of the iliac horns can
confirm this syndrome. It serves as a platform to understand and diagnose patients with presentation
of abnormal nails and skeletal development. Future studies such as genetic therapy may have a role
in reducing skeletal morbidity and reduce the risk.
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FIGURE-1
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FIGURE-1: These are the images of 12 year old child who actually came to orthopaedics OPD.

Fig-1a: Ridging, splitting and hypoplastic finger nails predominantly involving thumb and index
finger.

Fig 1b: AP radiograph of pelvis with both hips showing iliac horns.

Fig 1c: AP radiograph of elbow showing hypoplastic proximal radial epiphysis (head of radius) with
lateral subluxation of radius.

Fig 1d & 1e: Lateral radiograph of right and left knee joints showing absent patella.

Fig 1f: Skyline view of both knee joints confirming the absence of patella bilaterally.

FIGURE-2

Fig-2a

&

FIGURE-2: These are the images of mother of the patient who also showed features of Nail Patella
Syndrome.

Fig 2a and 2b:- Clinical photographs of the hand and foot showing hypoplastic nails in thumb and
great toe.

Fig 2c: Lateral radiograph of both elbows shows hypoplastic radial head bilaterally.

Fig 2d: AP Radiograph of pelvis with both hip joints showing bilateral iliac horns.

Fig 2e: (skyline view) and lateral radiograph of both knee joints showing hypoplastic patella.
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FIGURE-3

FIGURE-3: These are the images of elder brother of the patient who also showed features of Nail
Patella Syndrome.

Fig 3a and 3b:-Clinical photographs of the hand and foot showing hypoplastic nails in thumb and
great toe.

Fig 3c:- AP radiograph of pelvis with both hip joints showing bilateral iliac horns.

Fig 3d (skyline view) and Fig 3e (Lateral radiograph of both knee joints) showing hypoplastic knee
joints with minimal lateral displacement.

FIGURE-4

Figure-4: MRI T1W coronal (Fig 4a) and axial (Fig 4b) of the mother showing bilateral iliac horns
both arising posterolaterally between the iliac bone and gluteus medius muscle.
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