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Congenital Defect of the Toenall

Daniel W. Cole, MD; Tomas Huerta, MD; Jennifer B. Mancuso, MD

An 18-month-old girl presented for evaluation
of nail dystrophy. The patient’s parents stated
that the left great toenailshad been dystrophic
since birth, leading to skin.irritation and
“snagging” of the toenail on'socks and foot-
wear. Additional history revealed that the patient
also had webbed toes, and there was a pater-
nal familyshistory of polydactyly and syndactyly.
Physical examination revealed webbing of the
second and third toes to the distal interpha-
langeal joints on both feet, marked nail plate
dystrophy on the left big toe, and an irregu-
larly”shaped nail plate on the right big toe. The
patient had no similar findings on the hands.

WHAT'S THE DIAGNOSIS?

a. congenital hypertrophy of the lateral nail fold

b. congenital malalignment of the great toenails

c. fetal hydantoin syndrome (phenytoin use
during pregnancy)

d. nail-patella syndrome (onycho-osteodysplasia;
Fong disease)

e. onychodystrophy secondary to polydactyly
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THE DIAGNOSIS:

Onychodystrophy Secondary to Polydactyly

distal phalanx of the left great toe with a similar

smaller accessory distal phalanx on the right great
toe (Figure). The patient was referred to orthopedic sur-
gery, and surgical intervention was recommended for
only the left great toe given recurrent skin inflammation
and nail complications. An excision of the left great toe
polydactyly was performed. The patient healed well with-
out complications.

Many clinically heterogeneous phenotypes exist for
polydactyly and syndactyly, which both are common
entities with incidences of 1 in 700 to 1000 births and
1 in 2000 to 3000 births, respectively.! Both polydactyly
and syndactyly can be an isolated variant in newborns
or present with multiple concurrent malformations as
part of a genetic syndrome, with more than 300 syn-
dromic anomalies described. The genetic basis of these
conditions is equally diverse, with homeobox genes,
hedgehog pathways, fibroblast growth factors, and bone-
and cartilage-derived morphogenetic proteins implicated
in their development.’

Radiographs of the feet demonstrated an accessory

A, A radiograph revealed an
accessory distal phalanx of
the left great toe. B, A similar
smaller accessory distal pha-
lanx on the right great toe.

E14 1 CUTIS®

The differential diagnosis for our patient included
congenital malalignment of the great toenails, nail-patella
syndrome, onychodystrophy secondary to polydactyly,
and congenital hypertrophy of the lateral nail fold. Given
the strong family history, polydactyly was suspected.

Congenital malalignment of the great toenails results
in lateral deviation of the nail plates.” It is an underdiag-
nosed condition with different etiologies hypothesized,
such as genetic factors with possible:autosomal-dominant
transmission and extrinsic factors.? One proposed mecha-
nism of pathogenesis is desynchronization during growth
of the nail and distal phalanx of the hallux, leading to
larger nail plates that grow laterally.* Typical features
associated with this disease are nail discoloration, nail
plate thickening, and transversal grooves or ridges, none
of which were seen in our patient.?

Children with nail-patella syndrome have dysplastic
nails and associated bony abnormalities, such as absent
patellae.® This syndrome results from an autosomal-
dominant mutation in the LIM homeobox transcription
factor 1-beta gene, LMXI1B, which is responsible for
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dorsal-ventral patterning of the limb, as well as pat-
terning of the nails, patellae and long bones, and even
the kidney tubule.® As such, patients with nail-patella
syndrome have associated renal abnormalities. The find-
ings in our patient were limited to the feet, making an
underlying syndrome unlikely to be the cause.

First described in 1968 by Meadow,” fetal hydantoin
syndrome is a well-documented sequela in women
taking phenytoin throughout pregnancy. Multiple mal-
formations are possible, including cardiac defects, cleft
lip/palate, digit and nail hypoplasia, abnormal facial fea-
tures, mental disability, and growth abnormalities.® The
teratogenicity behind phenytoin results from reactive
oxygen species that alter embryonic DNA, proteins, and
lipids.” The mother of this child was not on any seizure
prophylaxis, eliminating it from the differential.

Congenital hypertrophy of the lateral nail fold is a
defect of the soft tissue of the hallux leading to hyper-
trophy of the nail fold, commonly presenting with
inflammation and pain'® possibly due to dyssynchronous
growth between the soft tissue and nail plate.” With this
defect, a lip covering the nail plate is common, which was
not seen in our patient.

As demonstrated in our patient, family history can
help guide the diagnosis. Seven of 9 nonsyndromic forms
of syndactyly are inherited in an autosomal-dominant
fashion and range from mild presentations, as in our
patient, to more severe deformations with underlying
bone fusion and functional impairment.”? Polydactyly
also often is expressed in an autosomal-dominant/pat-
tern, with up to 30% of patients havingrarpositive fam-
ily history. Polydactyly traditionally is classified by the
location of the supernumerary digit.as preaxial (radial),
central, or postaxial (ulnar), ahd many further mor-
phologic variations exist within these groups. Overall,
preaxial polydactyly is relatively rare’and represents 15%
of polydactylies, with<central’ and postaxial compris-
ing the other 6% and 79%; respectively.”® Delineation
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of the underlying anatomy may reveal ray duplications
(digit and corresponding metacarpal or metatarsal bone),
metatarsal variants, and duplicated phalanges that may
be hypoplastic or deformed. Patients may report difficulty
finding comfortable footwear, cosmetic concerns, and
nail-related complications. Although not always required,
surgical intervention may provide definitive treatment
but can leave residual deformities in the surrounding
altered anatomy; thus, orthopedic or plastic surgery con-
sultations are critical in appropriately counseling patients.
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