
Arthropathy and proteinuria: nail-patella syndrome
revisited

Arthropathie und Proteinurie: Nagel-Patella-Syndrom, eine erneute
Bewertung

Abstract
Nail-patella syndrome (NPS) is a pleiotropic autosomal-dominant dis-
order due to mutations in the gene LMX1B. It has traditionally been
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characterized by a tetrad of dermatologic and musculoskeletal abnor-
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malities. However, one of the most serious manifestations of NPS is
kidney disease, whichmay be present in up to 40% of affected individu-
als. Although diagnosis can bemade at birth, it is oftenmissed, presum-
ably due to the rarity of the condition.
A 35-year-old female presented to our clinic with history of small joint
pain of 6 months duration. In addition she complained of pedal edema
off and on for the last 12 years. Prior to her current presentation she
had been managed by a local doctor symptomatically. On evaluation,
a nephrotic syndrome was obvious, but no secondary cause could be
found. However, her physical examination was characteristic of NPS
and keeping in view the autosomal dominant nature of the disorder all
her three siblings were screened who too showed classical features of
NPS. This rare syndrome as a cause of nephrotic range proteinuria is
discussed in this report. The report underlines the importance of a good
physical examination in a given clinical setting.
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Zusammenfassung
Nagel-Patella-Syndrom (NPS) ist eine pleiotrope, autosomal-dominante
Erkrankung auf der Basis einer Mutation im Gen LMX1B. Das NPS
wurde traditionell als eine Tetrade von dermatologischen und skelett-
muskulären Veränderungen charakterisiert. Eine der schwerwiegendsten
Manifestationen von NPS ist jedoch eine Nierenerkrankung, die bei
40% der betroffenen Personen auftritt. Obgleich die Diagnose bereits
bei der Geburt erfolgen kann, wird diese wegen der Seltenheit der Stö-
rung oft nicht gestellt.
Eine 35-jährige Frau stellte sich in unserer Klinik wegen Schmerzen in
den kleinen Gelenken, die seit 6 Monaten bestanden, vor. Außerdem
klagte sie über Beinödeme, die seit 12 Jahren immer wieder auftraten.
Bislang war sie von einem Hausarzt symptomatisch behandelt worden.
Für das festgestellte nephrotische Syndrom konnte keine Ursache ge-
funden werden. Die körperliche Untersuchung ergab allerdings charak-
teristische Zeichen einer NPS. Aufgrund des autosomal-dominanten
Erbganges wurden ihre drei Geschwister untersucht, die ebenfalls
klassische Symptome von NPS aufwiesen. Dieses seltene Syndrom als
Ursache einer nephrotischen Proteinurie wird in diesem Bericht disku-
tiert. Der Bericht unterstreicht die Bedeutung einer guten körperlichen
Untersuchung im gegebenen klinischen Umfeld.

Schlüsselwörter: Nagel-Patella-Syndrom, Arthropathie, Proteinurie,
Nephropathie
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Figure 1: Dystrophic thumb nails in the index case

Introduction
Nail-patella syndrome (NPS) is a pleiotropic autosomal-
dominant disorder but significant variations in its clinical
expression are known [1]. The syndrome was first de-
scribed as a hereditary disease by Little in 1897 [2] and
later the gene was traced to be adenylate kinase gene
[3] on the long arm of chromosome 9. The classic tetrad
of manifestations of NPS reflect dysplasia of structures
derived from the dorsal mesenchyme. These include ab-
sent or hypoplastic finger and toe nails; absent or hypo-
plastic patellae; elbow dysplasia, often involving posterior
sub-luxation of the radial head; and iliac horns [1]. Al-
though not part of the defining tetrad of clinical findings,
kidney disease occurs in greater frequency in individuals
with NPS than in the general population, an association
first explicitly noted by Hawkins and Smith [4] in 1950.
Because of the rarity of the disorder, most publications
concerning kidney involvement in NPS have either been
case reports or small series. Hematuria and proteinuria
have often been noted, as have numerous anecdotal re-
ports of progression to kidney failure, even in childhood
[5]. Various other renal abnormalities include urologic
malformations, nephrolithiasis [6] but due to rarity of the
syndrome detailed data continues to lack.

Case description
A 35-year-old female presented with joint pains of
6 months duration to the rheumatology clinic of King Ab-
dul Aziz specialist hospital Taif in the western region of

Saudi Arabia. She described pain as being intermittent,
score of 3/10 mostly in the small joints of hands. There
was no history of morning stiffness, fever, rash or limita-
tion of activities of her daily life. There was no history of
numbness, tingling or weakness in any of her limbs. She
also complained of pedal edema off and on for the past
12 years. The patient is a non-diabetic, normotensive
lady and denied any history of easy fatigability or loss of
appetite. She has normal menstrual cycles and she had
delivered three full term babies. However each of her
pregnancy was complicated by increase in her pedal
edema, but she never had eclampsia. Records showed
that the range of proteinuria during her pregnancy re-
mained 1.4 g to 2.9 g in 24 hr urinary collection. There
was no history of gestational hypertension. She had been
managed in a local hospital and had been offered kidney
biopsy which she never consented to. The clinical exam-
ination of the patient showed an obese lady (BMI was
31 kg/m2) with stable vitals. There was no pallor or
lymphadenopathy. She had a gross bilateral pedal edema
which was pitting in nature. Themusculoskeletal examin-
ation showed dystrophic nails (Figure 1) and a bilateral
absence of patella with normal range of movement in all
her joints. There was no malar rash or any joint deform-
ities and none of her joints was swollen. The examination
didn’t reveal any evidence of exostoses of the hips, hypo-
plasia of iris and her both scapulae were normal. Her hair
and teeth were also normal. Apart from these findings
observed on clinical examination her systemic examin-
ation was unremarkable. On evaluation she had hemo-
globin of 13 g/dl, white blood count (WBC) and platelets
were within normal range. Her liver function and kidney
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Figure 2: Absent patella

function tests were normal. A 24 hr urine collection
showed albumin of 4 g/L. Her anti-nuclear antibody (ANA)
and double stranded DNA levels were normal. She had
negative rheumatoid factor. She was euthyroid and her
lipid profile was also normal. Serum and urine electro-
phoresis showed no abnormality. The ultrasound abdo-
men showed normal size of both kidneys withmaintained
corticomedullary differentiation. With regard to her nail
changes a dermatological consultation was sought and
possibilities of Lichen planus, psoriasis and eczemawere
ruled out in this patient. Keeping in view her long duration
of pedal edema due to nephrotic range proteinuria, the
characteristic dystrophic nail changes, an X-ray of knees
demonstrated the absence of bilateral patella (Figure 2).
Consequently her siblings were screened for NPS as well.
All her children showed classical features of NPS as
shown in Figure 3. Hence a diagnosis of NPS was made
on clinical grounds and kidney biopsy was cancelled. She
was started on thermotherapy for her joint pains and Tab.

Enalpril 5 mg once daily. She was also advised weight
reduction and regular exercise. She has been doing well
with an improvement in her albuminuria and is regularly
attending our clinic for the last 2 years now.

Discussion
The index case had history of nephrotic range proteinuria
withmaintained renal functions over a period of 12 years.
Her work up didn’t reveal any secondary cause of neph-
rotic syndrome. The clinical examination clinched the
diagnosis and keeping in view the autosomal dominant
nature of the syndrome the genetic penetrance was
confirmed in her siblings as well. The syndrome is rare
but it is very important to be aware of this clinical entity
as its diagnosis can save unnecessary investigations in-
cluding kidney biopsy based purely on clinical examina-
tion. Kidney biopsy is, however, carried out in a given
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Figure 3: Absent patella and dystrophic nails in children (3A: Limited extension of the elbow; 3B: Prominent tibial and lateral
condyles of both tibia due to aplastic patella; 3C: Dystrophic nail of the son)

case of NPS only if there is a suspicion of systemic lupus
erythematosus (SLE) or diabetic nephropathy in addition.
Generally kidney biopsy is discouraged in this syndrome
as there seems no clear relationship between renal
pathology of NPS and it s clinical behavior. The natural
history of NPS shows that progressive kidney disease af-
fects a small minority of patients with NPS: estimates
range from 3% [1] to 15% [7]. Patients with NPS may
present with hematuria and an incidence of approximately
10–20% has been described [1]. Patients invariably
continue to be normotensive but follow up hypertension
and other risk factors may help to retard kidney dysfunc-
tion in the long run. Significant questions remain concern-
ing the prognosis of individuals detected with abnormal
albuminuria and a normal glomerular filtration rate (GFR).
Nephrotic range proteinuria has often been associated
with loss of kidney function over variable periods of time.
There are no specific treatments for kidney involvement
in NPS. The lack of longitudinal studies of kidney involve-
ment in NPS makes it difficult, if not impossible, to de-
termine precisely which clinical features characterize
progression to end-stage kidney failure. It has been sug-

gested that screening for nephropathy should be done
annually, starting at birth. Although spot urine protein/cre-
atinine or albumin/creatinine ratios are more sensitive
than routine urinary dipstick analysis, there is, as yet, no
evidence that intervention in themicroalbuminuric phase
will alter outcome. For example, it is, as yet, unknown if
such patients alwaysmanifest nephrotic range proteinuria
prior to progression to kidney failure. A strongly renopro-
tective effect of angiotensin-converting enzyme (ACE) in-
hibition on disease progression has been demonstrated
in a variety of non-diabetic, proteinuric, glomerular dis-
eases [8]. There are reports of treatment with cyclosporin
[9], [10]. A trial of cyclosporinmay be a reasonable option
for individuals who either don’t respond to ACE inhibitor
treatment or else develop unacceptable side effects like
angioedema or hypotension. There are numerous anec-
dotes of patients with NPSwho have undergone success-
ful transplantation after developing terminal kidney failure
[9], [11]. Other routine screening is ophthalmology exam-
ination for detection of glaucoma.
It may be concluded that the present case brings to the
fore the importance of a good clinical examination in a
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given clinical setting in order to clinch the diagnosis of
this rare syndrome and avoid unnecessary investigation.
Family screening is warranted to evaluate and manage
siblings of the case in order to retard renal disease pro-
gression.

Notes
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