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Introduction

Benign cartilaginous tumors, known as chondrogenic
tumors, show cartilage components in the microscopic diag-
nosis and can be subdivided by their origins. Enchondroma
and osteochondroma arise in bone, and soft tissue chon-
droma develops in soft tissue. Periosteal chondroma occurs
from the surface of the cortex beneath the periosteum.1 A

tumor of cartilaginous origin with myxoid and fibrous com-
ponents is called chondromyxoid fibroma.2

Our two cases describe cartilaginous tumors with similar
clinical manifestations and exhibited histologically distinc-
tive characteristics in the diagnostic process. They were
subungual masses located at the distal extremities. The
morphology of tumors was accompanied by toenail
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Abstract Benign cartilaginous tumors, known as chondrogenic tumors, show cartilage compo-
nents in the microscopic diagnosis. We present two clinical cases with cartilaginous
tumors of the toes showing distinctive clinical manifestations. Two juvenile patients
visited our outpatient clinic due to tumors with toenail deformities. A 10-year-old girl
presented with a palpable mass with a nail deformity on the left third toe. The initial
pathology report was soft tissue chondroma until complete resection. Another 15-
year-old male patient visited the dermatology department with a toenail deformity and
underwent a punch biopsy. The pathology report was fibrosis with myxoid degenera-
tion. Excisional biopsies were performed for both patients. In the operative field, we
observed exophytic tumors connected to the distal phalangeal bones. The final
pathology reports were subungual osteochondroma on both patients. The specimen
exhibited mature bone trabeculae with a focal cartilaginous cap. Benign cartilaginous
tumors have a slow, progressive course and do not show significant symptoms.
However, tumors in subungual areas are accompanied by toenail deformities and
they can cause pain. Their clinical characteristics lead to a delayed diagnosis. Surgeons
can be confused between soft tissue and chondrogenic tumors. When they conduct
physical examinations, these categories should be considered in the differential
diagnosis.
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deformities, resulting in delayed diagnosis regardless of the
subtype. Our patients do not show the final diagnosis of a
rare entity. Nonetheless, the diagnostic and treatment pro-
cesses provide useful information for managing comparable
patients. The studywas approved by the Institutional Review
Board of our institute (IRB No. 2022-08-039), and performed
in accordance with the principles of the Declaration of
Helsinki. Written informed consent was obtained from the
patients.

Cases

Case 1: Osteochondroma on the left 3rd toe
A 10-year-old female patient visited a primary outpatient
clinic with a nail deformity on the left third toe. Her nail
deformity was initially considered as a simple nail distortion
caused by excessive pressure from the shoes. After 7months,
her nail deformity became worse with severe pain and a
protruding mass was noted under the edge of toenail
(►Fig. 1). The dermatology clinic carried out a punch biopsy,
and the initial pathology report was subungual soft tissue
chondroma.

On a physical examination, the tumor was not defined
prominently since it was covered with a hyperkeratinized
toenail. An anteroposterior X-ray of the toe revealed an
exostotic mass of the distal phalanx suspicious for a primary
bone tumor (►Fig. 2). The preliminary diagnosis of soft
tissue chondroma was made and definitive treatment with
surgical excision was planned. In the operative field, we
could observe a 0.5-cm well-demarcated granulating round
mass after extracting the deformed toenail (►Fig. 3). The
cartilaginous tumor was located on the lateral dorsal aspect
of the distal phalanx connected to the periosteum. The round
mass was removed cautiously using an osteotome, and the
open wound on the nailbed was repaired with absorbable
sutures. We covered the nailbed using a synthetic nail and
applied anchoring sutures. In postoperative X-ray, the exo-
stotic lesion was removed appropriately, showing a natural
contour on the distal phalanx.

The final pathology report after surgery confirmed sub-
ungual osteochondroma that showed a cartilaginous cap

composed of mature hyaline cartilage and fragments of
bone trabeculae with endochondral ossification (►Fig. 4).
The initial pathology report was subungual soft tissue chon-
droma showing a lobular architecturewith islands of hyaline

Fig. 1 Preoperative clinical photograph of the 10-year-old female
patient. A nail deformity was noted on the left third toe.

Fig. 2 Preoperative anteroposterior view X-ray image. An exophytic
lesion was noted on the left third toe.

Fig. 3 Intraoperative clinical photograph including the surgical
specimen.

Fig. 4 Histopathological findings of subungual osteochondroma. The
lesion showed a cartilaginous cap composed of mature hyaline
cartilage and fragments of bone trabeculae with endochondral
ossification. The chondrocytes were observed within mature hyaline
cartilage (hematoxylin–eosin stain, original magnification �200).
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cartilage. An additional excisional biopsy including cartilage
and bony components changed the final diagnosis.

After 3 weeks, we released the anchor of the artificial
toenail. The patient returned for a regular follow-up visit
4 months after surgery without tumor recurrence, showing
an intact toenail (►Fig. 5).

Case 2: Osteochondroma on the right great toe
A 15-year-old male patient visited the dermatology depart-
ment of our hospitalwith a toenail deformity on the great toe
that had appeared 1 year ago. At the initial primary clinic, the
deformitywas diagnosed as an ingrown nail. About 6months
later, his nail deformity progressed, showingmass formation
under the toenail (►Fig. 6).

After partially cutting off the nail, a punch biopsy was
performed at the dermatology department. The initial pa-
thology report was fibrosis with myxoid degeneration. He
was transferred to the department of plastic and reconstruc-
tive surgery for curative excision. Based on the pathology
report, various tumorous conditions were considered, in-
cluding superficial acral fibromyxoma.3 We planned defini-
tive treatment with surgical excision. In the operative field, a
1.5-cm exophytic tumor was noted, and located on the
medial dorsal aspect of the distal phalanx. The tumor was
unexpectedly connected to the bone tissue. After complete
excision, the distal phalangeal bone was exposed. Then, we
placed an acellular dermal matrix (CGPaste; CGBio, Seong-
nam-Si, Gyeonggi-Do, Korea) to restore the open wound.

The final pathology report from surgery was changed to
subungual osteochondroma without a fibromyxomatous

area. The specimen had mature bone trabeculae with a focal
cartilaginous cap and fibrous tissue, consistent with sub-
ungual osteochondroma (►Fig. 7). The nail bed underwent
epithelization throughout 4 weeks postoperatively, and an
additional skin graft was not necessary to replace the excised
sterile matrix. The healing process assisted adequate nail
growth, and intact perionychium was observed at the 6-
month postoperative follow-up (►Fig. 8).

Discussion

Tumors covered with a hyperkeratinized nail deformity can
be confusing or lead to a delayed diagnosis, as noted in our
cases. The leading cause of delay was the invisible subungual
mass combined with a nail deformity at the initial visit.4 It
can be considered as a traumatic lesion or an ingrown nail
until the deformity deteriorates with a definitive mass
presentation or severe pain.

Fig. 5 Postoperative clinical photograph at the 3-month follow-up
visit.

Fig. 6 Preoperative clinical photograph of the 15-year-old male
patient. A nail deformity was noted on the great toe of the right foot.

Fig. 7 Histologic findings showed an osteochondroma. The
pathologic lesion is composed of a cartilage cap and mature bony
trabeculae (hematoxylin–eosin stain, original magnification �100).
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Both cases had common clinical courses in several
aspects. First, they had been misdiagnosed as nail dystro-
phy. The delayed diagnosis was made after the problemwas
not solved for several months. Cartilaginous tumors with
nail deformity have been reported occasionally, and can
easily be misdiagnosed by clinical examination alone with a
lack of suspicion. Surgeons should consider various chon-
drogenic or osteogenic tumors, such as periosteal chon-
droma, soft tissue chondroma, osteochondroma, and
chondromyxoid fibroma.5,6 Our clinical report included
two teenage patients. If patients are middle-aged or senior,
we should consider not only benign cartilaginous tumors
but also achromic melanoma, malignant melanoma, cuta-
neous metastasis of squamous cell carcinoma, or
osteosarcoma.7–10

In the first patient, the initial pathology report was soft
tissue chondroma until complete resection. The patient un-
derwent a punch biopsy, and was transferred to our depart-
ment for further evaluation. The exostotic characteristic could
not be exhibited at the initial stage. Subungual soft tissue
chondroma with nail deformity is not common, and has been
described in previous case reports. Eun et al demonstrated a
juvenile patient with a soft tissue chondroma on the left fifth
finger. The lesion involved the nail lunula adjacent to the
germinal matrix.11 Connolly et al also presented a middle-
agedman showing protrusion and redness of the lunula on the
left middle finger.12 Diagnosed as soft tissue chondroma, the
tumor consisted of a cartilage component without connection
to the skeletal tissues. These tumors are usually asymptomatic
and their slowgrowth leads todifficulties inanearly diagnosis.
In case of the second patient, the initial pathology report was
fibrosis with myxoid degeneration. To diagnose osteochon-
droma, bony trabeculae and cartilaginous cap should be
confirmed in microscopic observation. It is hard to harvest
the two components thoroughly with a punch biopsy. A broad
consideration is necessary for accurate diagnosis based on
multiple modalities.

With regard to subungual osteochondroma, the definite
etiology is uncertain. A congenital origin has been suggested,

in which a small lesion during infancy gradually evolves into
a prominent mass during puberty, undergoing accelerated
growth with endochondral ossification.13 Other causes, such
as microtrauma resulting in reactive metaplasia, chronic
irritation, and a hereditary abnormality are possible
reasons.6,14

The key message of our cases is that we should consider
the possibility of soft tissue or cartilaginous tumors if a
patient presents with subungual mass. Benign soft tissue
tumors, such as mucoid cyst and glomus tumor, are also
common at the perionychium. In order to confirm
tumor size and primary location, an imaging study such
as plain radiography can be implemented first in the
majority of cases. Baek et al suggested a clinicopathological
correlation with various imaging studies.15 Ultrasonogra-
phy and magnetic resonance images provide complementa-
ry information, helping to avoid a misdiagnosis. Various
characteristics including tumor size, shape, location,
and vascularity can be valuable data at the preoperative
stage.16

Benign cartilaginous tumors mostly have a slowly pro-
gressive course and do not show significant symptoms.
However, they are occasionally located in the subungual
area and are accompanied by toenail deformities. A delayed
diagnosis due to the clinical course leads to patients’
prolonged pain, although the treatment is curative
excision. When a surgeon comes across these clinical
signs at the outpatient clinic, they should consider the
category of cartilaginous tumors in their differential
diagnosis.
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Fig. 8 Postoperative clinical photograph at the 6-month follow-up
visit.
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