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Established Facts

o Distal bone hypoplasia can develop.

« Congenital curved nail of the fourth toe (CNFT) is a rare nail deformity.

Novel Insights

ponychium and peripheral nail bed.

o A novel surgical technique was employed to treat CNFT with thickening and hyperkeratosis at the hy-
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Abstract

Congenital curved nail of the fourth toe (CNFT) is a rare nail
deformity. We report a case of CNFT with thickening and hy-
perkeratosis at the hyponychium and peripheral nail bed
that was successfully treated using a novel surgical tech-
nique. A 7-year-old Japanese boy had a clawed nail with
thickening and hyperkeratosis at the hyponychium and pe-
ripheral nail bed on his bilateral fourth toes. His chief com-
plaint was pain. The nails of the bilateral fourth toes curved
plantarly and exhibited thickening and hyperkeratosis of the
hyponychium and peripheral nail bed. A surgical approach
was planned to improve the condition. The distal phalanges
that deviated and formed a point toward the nail bed were
partially shaved, and a soft tissue flap was created in the fin-

ger pad and shifted to cover the distal phalanges. The dorsal
side of the distal phalanges was covered by the nail bed flap.
Recurrence has not been observed for 3 years after surgery.
Thereis limited evidence supporting surgical approaches for
CNFT. This approach may be an effective treatment option
for CNFT with thickening of the nail bed.

© 2021 S. Karger AG, Basel

Introduction

Congenital curved nail of the fourth toe (CNFT) is a
rare nail deformity, and it is rarely associated with other
genetic anomalies [1]. Only a few cases have been report-
ed, with limited description of surgical approaches [2].
We report a case of CNFT with thickening and hyper-
keratosis at the hyponychium and peripheral nail bed that
was successfully treated by a novel surgical technique.
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Fig. 1. Findings from the initial assessment. Shortening of the fourth toes was observed bilaterally. In addition,
thickening and hyperkeratosis of both fourth toes were observed at the hyponychium and peripheral nail bed.
a Dorsal view of the left foot. b Dorsal view of the right foot. ¢ Lateral view of the left foot. d Lateral view of the
right foot. e Frontal view of the left foot. f Frontal view of the right foot.

Color version available online

Fig. 2. Plain radiography at the time of the initial assessment. The distal phalanges of the fourth toes were slight-
ly small and dorsally deviated. a Dorsal view of the left foot. b Dorsal view of the right foot. ¢ Lateral view of the
left fourth toe (arrow: fourth toe). d Lateral view of the right fourth toe (arrow: fourth toe). e Lateral view of the
left second and third toes. f Lateral view of the right second and third toes.
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Fig. 3. Surgical findings (right fourth toe). a Skin incision (dorsal view). b Skin incision (frontal view). ¢ A flap
was lifted from the nail bed. Deviation of the distal phalanx was observed. d A flap from the finger pad was used
to cover the distal phalanx. Thickened tissue of the nail bed was removed, and formation of the new nail bed was
observed. The flap from the finger pad shifted to form finger tips.

Patient and Methods

Case

A 7-year-old Japanese boy had a clawed nail with thickening
and hyperkeratosis at the hyponychium and peripheral nail bed
on his bilateral fourth toes. His chief complaint was pain in his

Congenital Curved Nail of the Fourth Toe

fourth toes that prevented him from playing football because his
nails were catching on something. The nails of the bilateral fourth
toes curved plantarly, and exhibited thickening and hyperkerato-
sis at the hyponychium and peripheral nail bed (Fig. 1). The oth-
er toenails and hand nails were normal. He had no family history
or notable past history such as trauma. Preoperative X-ray re-

Skin Appendage Disord 2021;7:149-154
DOI: 10.1159/000513341

151

[
£
=

9]
2
)
°
©

>

©

c
.2

@

4

3

>

-
K]

o
O




Fig. 4. Schematic of the surgical procedure. a Skin incision (lateral
view). A skin incision was made at the border of the nail bed and
skin. Orange: skin incision to lift a flap from the nail bed. Yellow:
skin incision to resect the thickened nail bed. b Skin incision (fron-
tal view). ¢ The nails were removed before partially resecting the
thickened nail bed. Blue: a flap from the nail bed that was lifted on

vealed that the lengths of the left and right metatarsals were nor-
mal, but the distal phalanges of the fourth toes were slightly small
and dorsally deviated (Fig. 2). In order to improve his condition,
surgery was performed under general anesthesia. After removing
the toenails, thickened tissue that built up on top of the nail bed
was resected. The finger bed was unevenly deformed and formed
a point as the distal phalanges shifted. A semicircular skin inci-
sion line was drawn on the skin between the skin and the finger
bed (Fig. 3a, b, 4a, b). After creating the incision, the nail bed flap
was elevated on the periosteum of the distal phalanges (Fig. 3c,
4c¢, d). Next, the distal phalanges that deviated toward the nail bed
and were internally putting pressure on the nail bed were par-
tially shaved using bone files and Luer Bone Rongeur forceps
(Fig. 3¢, 4d). Soft tissue was separated from a section between the
distal phalanges and the finger pad to create a soft tissue flap from
the finger pad. The flap from the finger pad was shifted forward
and upward to cover the tip of the distal phalanges, and a mono-
filament absorbable suture was used to suture the flap with tissue
around the distal phalanges (Fig. 4e). The dorsal side of the distal
phalanges was covered by the nail bed flap, and the flap from the
finger pad was sutured with the nail bed flap to close the surgical
site (Fig. 3d, 4e). Recurrence of the thickening and hyperkeratosis
at the hyponychium and peripheral nail bed has not been ob-
served for 3 years after surgery (Fig. 5). The curved nail slightly
remained, requiring nail and foot care.
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the periosteum. Green: distal phalanx that deviated to deform the
nail bed. d The distal phalanges were shaved partially (green). A
soft tissue flap was lifted from the finger pad (red). e The flap from
the finger pad was rotated to shift it forward and upward in order
to cover the tip of the distal phalanges. The dorsal side of the pha-
langes was covered by the flap from the nail bed.

Discussion

CNFT is a rare nail deformity. Iwasawa et al. [3] first
reported a plantarly curved nail on the fourth toe as
CNFT in 1991. Since then, a few cases have been report-
ed [4-8]. Almost all reports were from Asian countries,
such as Japan, Taiwan, and Korea, with only one case re-
ported from Brazil [1]. In previous reports, there were
more males than females (21 males and 5 females) and
more bilateral cases than unilateral cases (22 and 5 pa-
tients, respectively). Eleven patients had a similar toe nail
deformity in their family history. One patient had thumb
polydactyly, and 3 had cleft lip and palate [1]. CNFT is
characterized by a plantarly curved nail of the toe, which
is parallel to the longitudinal axis of the distal phalanx.
The cause of disease is unknown, but it is considered to
be a mesodermal abnormality rather than an ectodermal
abnormality [2, 9]. CNFT was previously reported to be
due to shortening of the distal phalanx on the bilateral or
unilateral fourth toe with soft tissue hypoplasia of the toe
tip [2, 5]. As our patient was only 7 years old at the time
of surgery, the distal phalanges were not fully mature.
Thus, we were unable to confirm shortening or hypopla-
sia of the distal phalanges on en face X-ray images. How-
ever, slight hypoplasia was observed on the lateral view
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Fig. 5. Recurrence of the thickening of the nail bed has not been observed for 3 years after the surgery. a Left foot
(dorsal view). b Right foot (dorsal view). ¢ Left foot (frontal view). d Right foot (frontal view).

when compared with the distal phalanges of the other toe
nails. The claw-shaped nail deformity was accompanied
by bone and soft tissue deformity as secondary symp-
toms. In our case, subungual thickening and hyperkera-
tosis were tertiary developments. These phenomena may
have resulted from the pressure that was applied inter-
nally on the nail bed by the distal phalanges that deviated
dorsally and from repeated pressure that was applied
dorsally by catching the nail-free edge when putting on
shoes or socks.

The association with other congenital anomalies,
such as cleft lip, alveolus, and plate, has been reported.
However, almost all patients had no other abnormalities
[1]. Our patient had no other congenital abnormalities.
The treatments for CNFT are roughly divided into 2
methods. One is daily nail care, and the other is surgical
treatment. Mitsukawa et al. [2] reported surgical treat-
ment for CNFT using a V-Y advancement flap from the
pad of the toe to reconstruct the tip of the toe and nail
bed. Hard tissue reconstruction is not recommended for

Congenital Curved Nail of the Fourth Toe

patients in the growth stage, and bone extension is dif-
ficult because the distal phalanx of the toe is small. As
such, we developed a novel technique to cover the bone
spur in the distal phalanges using flaps from the nail bed
and finger pad. This procedure is relatively simple and
may be less painful for patients because it does not leave
much scar tissue. We left the periosteum in order to pre-
vent growth defects and ensured that a sufficientamount
of soft tissue was placed on the side of the bone as we
lifted the flap from the finger pad in order to maintain
blood flow to the bone. Recurrence of the thickening and
hyperkeratosis of the hyponychium and peripheral nail
bed has not been observed for 3 years after surgery. To
date, the patient has no growth defects in his toes. The
curved nail slightly remained, requiring continuous nail
and foot care.

Unlike lesions of the hands, CNFT is a lesion of the
toes and often goes unnoticed by patients unless symp-
toms, such as pain, develop. Thus, patients often do not
visit clinics for CNFT. The high incidence of CNFT in
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Japan, Taiwan, and Korea may thus be a reflection of the
cultural habits as individuals in these countries often re-
move their shoes at home. The paucity of reports on
CNFT also suggests that there is little awareness of this
disease in the medical community. Patients who present
with deformity of the nails and distal segments may be
misdiagnosed with brachydactyly or nail bed abnormali-
ties. Thus, the incidence of CNFT is likely underreport-
ed. CNFT should be considered as one of the conditions
that causes defects in the nail bed of toe nails.

Conclusion

CNFT is a rare congenital nail disorder. Our novel sur-
gical approach was effective for treating CNFT with thick-
ening of the nail bed. This approach may be selected as
one of the options for CNFT with thickening of the nail
bed.
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