
Nail-Patella Syndrome: A Multi-system
Disorder with Classic Nail Findings
Be prepared to identify this autosomal dominant disease.
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An autosomal dominant disease
characterized by both ectoder-
mal and mesodermal findings,

nail-patella syndrome features abnormali-
ties in the nails, bones (especially patel-
lae), skin, eyes, and kidneys. The gene
for nail-patella syndrome (LMX1B) is
linked to the genes from the ABO blood
group system (both on the long arm of
autosome 9); Nail-patella syndrome is
likely to occur in members of a family
with the same blood type. The gene,
which encodes the protein that specifies
dorsal structure development from meso-
derm during limb development, has high
penetrance but variable expressivity. Gen-
etic counseling is important. The mne-
monic PATELA (Table) recalls features
of this syndrome that differentiate it
from trisomy 8 syndrome, familial patel-
la aplasia-hypoplasia syndrome, and
small patella syndrome.

Manifestations 
Proteinuria related to chronic glomeru-
lonephritis is seen in approximately half
of cases. In most patients, renal lesions are
asymptomatic; the first sign of renal dis-
ease is proteinuria, followed by reduced
renal clearance and hematuria. End-stage
renal disease (ESRD) requires transplan-
tation and may result in death. Pred-
nisone, vitamin D replacement, and thi-
azides are possible treatments of nephritic
syndrome and ESRD. 

Absence or hypoplastic patellae are
noted in over 90 percent of cases. Gait
may be atypical with lateral deviation of
the arm. Other bone deformities may
also be present. In about 80 percent of
cases, iliac crests consist of bony spines

(exostoses) emerging posteriorly called
“horns.” These are considered pathogno-
monic of the disease. Thickening of
scapulae and scoliosis may also occur.
Hyperextension of digital joints due to
laxity of ligaments is common.

Talipes equino varus (clubfoot) may
occur. Eye changes present frequently due
to developmental defects in the anterior
segment. Lester iris involves hyperpig-
mentation of the pupillary margin of the
iris in a characteristic “cloverleaf” shape.
Open-angle glaucoma may occur.
Cataracts, microcornea, and heter-
ochromia irides have also been described.

Loss of flexion (contractures) can
occur at the elbow along with several
other problems resulting in limited range
of motion. Hypoplasia of the lateral side
of the elbow such as at the capitulum,
epicondyle, or radial head can lead to
elbow joint abnormalities. This results in
increased carrying angles along with sub-
luxation (resulting in limitation of
motions such as supination, pronation,
and extension) and dislocation. 

Absence, hypoplasia, or flaking of
nails occurs in most cases. Abnormalities
involving nails are frequently observed at
birth. Usually, the nail matrix of the
thumbs, index fingers, and great toes is
hypoplastic but may be absent altogether.
Toenails are infrequently affected. Nail
involvement decreases from the thumb
to little finger, with the fifth least affect-
ed. Sometimes, only the thumbnail is
affected.  Nail changes include: pathog-
nomonic triangle-shaped lunulae (apex
of the triangle points distally), softening,
spooning, discoloration, central groov-
ing, splitting and cracking, narrowing,

and sometimes thickening. Total absence
of the nail plate is rare; symptoms are
usually milder, resulting in damage of a
partial area of the nail plate (for example,
ulnar side of the nail plate only). Nails
are usually one-third to one-half normal
size and do not reach the free edge of the
nail. 

Skin defects such as palmoplantar hy-
perhidrosis, skin laxity, absence of skin
creases in distal fingers, and webbing of
the elbows may also be seen.

Evaluation
Bone films (knee, elbow, and pelvis) may
be required for diagnosis. Radiography
can visualize bilateral posterior iliac horns,
hypoplastic patellae, and radial head or
capitulum hypoplasia. Urinalysis will
show proteinuria and hematuria. A 24-
hour urine collection can measure protein
and creatinine excretion. A blood sample
may also be evaluated for plasma urea,
BUN, and creatinine. In some cases, a
renal biopsy is taken. Light microscopy
on this sample may show glomeru-
lonephritis and basement membrane
thickening. Electron microscopy of the
basement membrane may show a “moth-
eaten” appearance, which is pathogno-
monic and due to peculiar ultrastructural
collagen fibrils in the glomerular base-

Signs of Nail-Patella Syndrome
P roteinuria (50% of cases)
A bsence or hypoplasia of patellae
T alipes equino varus
E ye changes (Lester iris, glaucoma, microcornea) 
L oss of flexion (contractures) 
A bsence, hypoplasia or flaking of nails
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