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Abstract

Keywords: Nail-Patella Syndrome; Fong Disease; Turner-Keiser Syndrome; Iliac Horns

Nail-Patella Syndrome (NPS), also known as Fong’s Disease, Turner-Keiser Syndrome or Hereditary Onychoosteodysplasia 
(HOOD), is a rare hereditary condition affecting 1 in 50,000 individuals. The condition is associated with mutations in the LMX1B 
gene and is inherited in an autosomal dominant pattern. Patients with this syndrome may have several musculoskeletal abnormali-
ties including hypoplastic or absent patellae, underdeveloped elbows, and iliac horns. The joint abnormalities associated with this 
condition predispose patients to osteoarthritis (OA) and easy joint dislocation. Other common findings include nail abnormalities 
(absent or hypoplastic nails, nail ridges, and nail discoloration), renal dysfunction, glaucoma, irritable bowel syndrome, rash, and 
neuropathy. Here, we describe the case of a patient with known NPS presenting with bilateral knee pain. 

Background

Osteoarthritis is the most common cause of disability in older 
adults. Age, history of trauma, obesity, lack of exercise, and female 
gender increase an individual’s risk of developing OA [1]. Some ge-
netic conditions, such as NPS, also cause knee pain and predispose 
a patient to develop OA [2]. In this case report we present a case of 
knee OA in a patient with known NPS. 

Case Presentation
The patient in this case is a 64-year-old male diagnosed with 

Nail-Patella Syndrome (NPS) in childhood based on incidental 
imaging findings. Iliac horns were discovered on previous X-rays 
during his childhood. He reports a history of normal knee function 
including playing sports as a child. He works in manufacturing and 
spends most of the workday on his feet. He has no history of knee 
surgery. 

He presented with approximately 10 years of insidious onset bi-
lateral knee pain. The pain is diffuse, worse with prolonged stand-
ing, and relieved by rest. He did not recall any trauma to the knees. 
Several years before presenting, he underwent chiropractic treat-
ment with some relief. He denied knee clicking, locking, or instabil-
ity. 

On exam, the patient was 5’6” tall and weighed 137 lbs with a 
BMI of 22. Inspection revealed no ecchymosis. Both patellae were 
palpable and smaller than expected. There was joint line tender-
ness with no effusion bilaterally. Range of motion was 0-100 de-
grees, strength was 5/5 in flexion and extension, and no instability 
to valgus and varus stress testing was noted. McMurray’s test and 
lachman’s exam was negative bilaterally. 

Four view x-rays of bilateral knees demonstrated Kellgren Law-
rence grade 2 degenerative changes in the medial and patellofemo-
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ral compartments, chondrocalcinosis, and hypoplastic patella (Fig-
ure 1).

Figure 1: Multiple x-ray views of the patient’s knees illustrating 
hypoplastic patellae and degenerative changes.

Treatment 

After his initial visit, various conservative treatment options 
with discussed with the patient at length, including watchful 
waiting, activity modification, nutraceuticals, non-steroidal anti-
inflammatory medications, physical therapy, steroid injections, 
and viscosupplementation. The topic of possible surgery was also 
discussed if non-operative measures failed. He elected to proceed 
with a local injection of bupivacaine and kenalog in both knees to 
reduce inflammation and pain. The patient will also pursue formal 
physical therapy and return in four to six weeks for a follow up to 
his progress.

Outcome and follow-up

The patient followed up seven weeks later and reported the in-
jections provided several days of relief. He was started on prega-
balin by another provider for shoulder pain. He felt his knee pain 
had improved since starting this new medication. He was also of-
fered viscosupplementation injections as a step up in treatment. 
If conservative measures fail this patient will be referred for re-
constructive surgery. This would include patellofemoral ligament 
reconstruction, tibial tuberosity transposition, patellofemoral ar-
throplasty, or total knee arthroplasty [9].

Discussion
NPS was first described by Chatelain in 1820 [3]. Inheritance 

follows an autosomal dominant pattern and is associated with 
loss of function mutations in the LMX1B gene on chromosome 9 at 
9q34.1 [4,5]. This gene is responsible for a family of transcription 
factors involved in ventral-dorsal body pattern formation during 
development [7]. Variable expressivity is responsible for the varia-
tion in features seen in different patients [2].

The diagnosis of NPS can be confirmed by genetic testing but 
is generally made clinically based on musculoskeletal findings [2]. 
Most patients are diagnosed in their 30s, often by incidental find-
ings on imaging. Iliac horns (Figure 2) are considered pathogno-
monic for NPS and are seen in 80% of patients [6]. The iliac ‘horns’ 
are bony outcrops located at the attachment site of the gluteus me-
dius on the pelvis, which project posterolaterally [9]. These horns 
can be palpated on physical exam and are visible on third trimester 
fetal ultrasounds. They often are asymptomatic but can present as 
hip or back pain [6,7]. Besides iliac horns, clavicular horns have 
also been reported in patients with NPS [9].

Figure 2: An example of the iliac horns seen in NPS that are 
pathognomonic [6].

Knee abnormalities, primarily patella aplasia and hypoplasia 
are seen in greater than 80% of patients [2]. The patella abnor-
malities can be unilateral or bilateral [2]. The abnormalities may 
be asymptomatic but 74% of NPS patients experience knee pain 
[8]. Osteoarthritis (OA) is common and may be accelerated in NPS 
[2]. 50% of patients experience some degree of patellar instabil-
ity [8]. The high prevalence of knee issues cause NPS patients to 
seek medical attention. First line treatment for patients with NPS 
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include conservative non-surgical approaches, for example physi-
cal therapy, bracing, NSAIDs, and steroid injections [9]. If patients 
remain symptomatic after conservative approaches, then a surgical 
evaluation may be required. The type of surgery varies depending 
on the patient’s anatomy. Some procedures include tibial tubercle 
transfer, anteriorization of the tibial tubercle, total knee arthro-
plasty, and Krogius-Lecere procedure [4,9]. In NPS patients who 
underwent surgical intervention, 71% of patients reported they 
were satisfied with the outcome [8]. 

In addition to knee complaints, other joint problems may devel-
op. Various elbow pathologies, such as cubitus valgus, hypoplastic 
radial heads, hypoplastic lateral condyles of the humeral head, flex-
ion contracture, and antecubital pterygium, have all been reported 
[2,10]. Risk of elbow dislocation in patients with NPS is significant. 
One study found 27 of 44 patients had experienced radial head sub-
luxation or dislocation [9]. 

Nail-Patella Syndrome not only can affect major joints, but it 
can also affect major organ systems. NPS patients tend to have ab-
normalities of the fingernails and toenails including hypoplastic 
nails, ridged nails, and discoloration. The thumb nail is the finger-
nail most commonly affected [2]. Renal dysfunction may occur in 
30-60% of patients, with nephrotic syndrome and proteinuria as 
the most common findings [2,6]. Unfortunately, up to 20% of these 
patients experience renal failure and 10% required dialysis or re-
nal transplant [6]. One case report noted effects during pregnancy, 
including worsening of proteinuria [11]. One-third of NPS individu-
als may experience irritable bowel syndrome and 10% of patients 
may have some degree of open angle glaucoma [6]. Neuropathy and 
abnormal skin findings, such as scaly erythematous plaques, have 
also been reported [2,5]. 

Conclusion
Nail-Patella Syndrome (NPS) is associated with various muscu-

loskeletal abnormalities including hypoplastic or absent patellae, 
underdeveloped elbows, and iliac horns. These patients are at in-
creased risk for joint dislocation and osteoarthritis (OA). Patients 
with NPS deserve a multi-disciplinary approach to their medical 
ailments, since this genetic condition may affect multiple organ 
systems. Many patients may be successfully treated with non-op-
erative measures. But, if these measures do not relieve symptoms, 
then surgical consultation should be considered.
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