Case Report Journal of Orthopaedic Case Reports 2024 June:14(6):Page 89-95

Pedunculated Osteochondroma Presenting as Verruca Vulgaris: A
Diagnosis Requiring a High Index of Suspicion: Case Report

Holly C Heck', Logan Van Poucke’, Benjamin E Heck', Joseph Vasiloff’, Bruce E Heck"”

Learning Point of the Article:
Knowledge of an underlying bone tumor presenting as a skin lesion is an invaluable pearl of knowledge when evaluating dermatologic
conditions, particularly of the hand and foot, as failure to recognize an underlying bone tumor presenting as a skin lesion can lead to a delay
in diagnosis and if the tumor is malignant, this can lead to loss of limb or life.

Introduction: Osteochondromas are the most common benign tumors of the bone and can be sessile or pedunculated. Although
osteochondromas are typically seen in the long bones, they are rarely seen in the small bones of the hand or foot. Verruca vulgaris, also known as
the common wart, is one of the most common skin conditions presenting to physicians and must be distinguished either clinically or
histologically from other hyperkeratotic conditions, including bone conditions such as bone tumors that can place pressure on the skin and cause
callus formation that can mimic a wart or create skin deformity. A high index of suspicion for underlying bone mass or tumor should be
entertained when evaluating patients for skin conditions, particularly of the hand or foot, with failure to improve with treatment.

Case Report: This case report presents a 20-year-old male with a pedunculated osteochondroma of the left fourth distal phalanx with
hyperkeratotic skin overlying the mass at the end of the toe. He was initially treated by a family doctor and podiatrist for verruca vulgaris for over 5
years with two treatments of liquid nitrogen cryotherapy and surgical excision of the mass when the treating podiatrist encountered bone and
recommended radiographs. The family requested follow-up with our practice several days later after they were told the patienthad abone tumor.
The patientrequested surgical excision of the osteochondroma secondary to pain with activities and difficulties with his vocation as a pilot.
Conclusion: All physicians must be mindful of an underlying bone tumor or mass in patients presenting with skin changes, particularly about
the foot or hand. Knowledge that an underlying bone tumor can present as a verruca vulgaris may prevent a delay in diagnosis or unnecessary
treatment when evaluating and treating a patient with a skin lesion. Fortunately, our case was a benign osteochondroma; a malignant tumor with
adelayin diagnosis couldlead toloss of limb or life.
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Introduction skull, and small bones of the hand and foot [2]. Two

Osteochondromas are the most common benign tumors that pathognomonic features that ascertain the diagnosis are the

present as a cartilage-capped bony projection that can be sessile PTesence of cortical and medullary continuity with the parent

or pedunculated [1]. Although osteochondromas are typically bone and a cartilage cap [3, 4]. Most lesions are solitary, but

seen in long bones and rarely seen in smaller bones, rare approximately 15% of the patients have multiple tumors, which

presentations include flat bones, the body of the pelvis, scapula, €30 be hereditary multiple exostoses (HME), also known as
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Figure 1: Left fourth toe photographic view with approximately 5
mm wide hyperkeratotic skinlesion.

multiple hereditary osteochondromas, multiple
osteochondromas, hereditary deforming dyschondroplasia,
diaphyseal aclasis, and multiple cartilaginous exostoses, a rare
genetic disorder that is inherited in an autosomal dominant
manner with an increased risk of tumor malignant
transformation to chondrosarcoma [5,6]. It has been reported
that malignant transformation occurs in approximately 1% of
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Figure 3: Anteroposterior radiograph of the left foot demonstrating
pedunculated osteochondroma of the fourth toe distal phalanx with
continuity of the medullary canal and cortical margins.

Figure 2: Left fourth toelateral photographic view.

solitary osteochondromas and 10% of HME cases [1]. Most
patients with HME have germ line mutations in the tumor
suppressor genes exostosin 1 (EXT1) or exostosin 2 (EXT2)
[6-8]. The EXT genes encode glycosyltransferases, catalyzing
heparan sulfate polymerization [6].

Traditionally, most osteochondromas are diagnosed
incidentally as they are asymptomatic [1,9]. Osteochondromas
that present with symptoms are usually painful due to
compression of adjacent structures, including the nerve, artery,
and bursa; bony deformity with or without limb malignment;
fracture of the stalk of the osteochondroma; and malignant
transformation [ 1,9,10]. Plain radiographs are usually sufficient
to diagnose osteochondromas; however, cross-sectional
imaging such as computerized tomography and magnetic
resonance imaging (MRI) are used to evaluate the cartilage cap,

COMPARISON

Figure 4: Anteroposterior radiograph of the right foot for comparison.
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Figure S: T1 turbo spin echo long axis magnetic resonance imaging image
demonstrating continuity of the medullary canal and cortices of the left
fourth toe distal phalanx with the osteochondroma and low signal cartilage

cap.

where increased thickness has been associated with cancerous
degeneration, evaluate tumors in areas of complex anatomy, and
evaluate marrow continuity to confirm diagnosis [9].
Asymptomatic lesions with no concerns of malignancy are
treated solely with observation, while surgical resection is
indicated for symptomatic lesions, cosmesis, or lesions with
suspicious imaging findings of malignant transformation [9].
Excision of the tumor with a free margin, without leakage of
myxomatous tissue or part of the cartilaginous cap, is the
treatment of choice [9]. Local recurrence is <2% if a complete
resectionisachieved [11].

Verruca vulgaris (common wart) is an epidermal thickening and
hyperkeratinization of the skin following infection of the
keratinocytes at the basal layer of the epidermis with the human
papilloma virus (HPV), resulting in clonal proliferation and a
visible wart [12,13]. With classification based on variation of
the viral DNA, there are more than 150 genotypically distinct
types of HPV. Most common warts are caused by HPV types 1,
2, 4,27, or 57 and present with pain on pressure or an esthetic
problem [12,13]. Although diagnosis of common hand and
foot warts is easily made by visual inspection or paring down of
the wart to pinpoint bleeding as the capillary loops of the
elongated dermal papillae are exposed, warts must be
distinguished either clinically or histologically from other
keratotic lesions on the hands or feet, such as actinic keratoses,
knuckle pads, corns, calluses, lichen planus, angiokeratoma,
seborrheic keratoses, focal palmoplantar keratoderma, and
squamous cell carcinoma, which has been associated with HPV
infections [13]. Treatment includes observation and
destruction by a variety of means, including chemical and
surgical means (salicylic acid/cryotherapy), destruction by
surgical means (scalpel/cautery/laser), virucidal agents

Figure 6: Intraoperative photograph of cartilage cap of osteochondroma of
theleftfourth toe.

(formaldehyde/glutaraldehyde), antiproliferative agents
(vitamin D/S-fluorouracil), immunological agents
(imiquimod/intralesional candida), and complementary and
alternative treatments

(hypnosis/herbal/homeopathic/acupuncture) [12,13].

This case report presents a rare case of a pedunculated
osteochondroma arising from the left fourth distal phalanxin a
20-year-old college student after 5 years of intermittent
treatment by two physicians as well as an attempted surgical
excision by the patient for verruca vulgaris. The treatment
included two cryotherapy treatments with liquid nitrogen and a
surgical excision from the podiatrist before referral. The report
highlights the importance of recognizing osteochondromas
arising from rare locations and more vitally alerts all physicians
to be mindful of an underlying bone tumor or mass in patients
presenting with skin changes, particularly of the hand or foot,
and to obtain radiographic studies to prevent a delay in
diagnosis or treatment.

Case Report

A 20-year-old male college aviation student sought care for
chronic, left, fourth-toe pain with activities of daily living and
pain with pressure over the distal end of the affected toe. The
patient complained mostly when working the rudders on the
control center of the airplane, when he would bump the toe. His
past medical history was unremarkable, except for seasonal
allergies. He was on no medication. The family medical history
was unremarkable for HME or other bony abnormalities. The
patient was a non-smoker. He reported that his original
symptoms started when he was 7 years old, playing soccer. He
recalled having pain in the foot and toe when kicking the ball,
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Figure 7: Intraoperative photograph revealing stalk of
osteochondroma of the left fourth toe.

but he and his father felt it was the way he was kicking the ball.
He eventually quit soccer, which initially helped the pain, but
gradually the pain in the toe increased over the years with
activities including walking and certain shoes. Due to ongoing
pain, he sought care with his family physician at age 15 and was
diagnosed with verruca vulgaris of the toe. The patient had two
cryotherapy treatments with liquid nitrogen but failed to show
improvement or resolution of the problem during the 6 months
of treatment and follow-up. Over the next several years, he tried
to live with it and modify his shoe, but when it interfered with
his aviation education and future vocation, he decided to treat
the “wart” on his own. At age 20, the patient reports that he
attempted surgical excision of the verruca vulgaris on his own
with his multi-tool that had scissors and a knife. During the
procedure, he encountered significant bleeding and could not
complete the procedure. The patient took a lighter to a metal
nail to heat the tip of the nail for cauterization, which resolved
the bleeding but did not resolve his condition. Next, the patient
sought care with a podiatrist, who discussed surgical excision of
the verruca vulgaris. During the in-office procedure, the
podiatristencountered bone immediately under the skin during
the excision of the verruca vulgaris and recommended
radiographs. The patient and family were advised that the
radiographs confirmed a bone tumor, and the podiatrist
ordered an MRI, which was interpreted by the radiologists as
“no discrete visualized mass, particularly of the fourth toe.” The
family then contacted the corresponding author for evaluation.

The patient reported the pain quality as intermittent and sharp.
He stated the pain was 8 on a scale of 10. He did not have pain
wake him at night. On physical examination, the patient was a
6’0,” 145-Lb male with a healthy appearance. Theleft, fourth toe
to inspection had a 2 mm raised by 3 x 5 mm ovoid

|

Figure 8: Intraoperative photograph of excised osteochondroma.

hyperkeratotic skin with diffuse borders at the tip of the toe
immediately underneath the nail (Fig. 1 and 2). There was no
redness or drainage. The left fourth toe had a more pointed,
bulbous tip when compared to the non-affected right fourth toe.
There was a painful, firm, hard, nodular quality to the palpation
of the tip of the toe, which elicited pain through direct palpation.
The patient had no pain with passive extension of the toes or
foot. The patient had no other pain, skin changes, or bony
prominences on either foot or upper or lower extremities. All
the lower extremity compartments were soft. The patient had
intact pulses, and neurovascular function. Radiographs
revealed a bony exostosis at the tip of the tuft of the distal
phalanx with cortical and medullary continuity with the parent
bone in a skeletally mature patient (Fig. 3). Comparison views
of the opposite foot showed no exostosis and a normal
appearance to the distal phalanx (Fig. 4). An MRI previously
obtained by the podiatrist was reviewed, demonstrating a
characteristic low signal on T1-weighted images of the cartilage
cap with cortical and medullary continuity with the host bone
(Fig. S). The cartilaginous cap, because it is rich in water,
presents a high signal on T2-weighted MRI and a low signal on
T1-weighted MRI images [9]. The patient and family were
recommended to undergo surgical excision of osteochondroma
with a skin excision biopsy.

The patient was taken to surgery 3 days after the initial visit,
once surgical preparation was complete. Pre-operatively, the
patient received Ancef 2 g intravenously. He had general
laryngeal mask anesthesia in the supine position, received
antibiotics, and had his affected foot prepped and draped.
Thromboembolic stockings and compression pumps were
placed on the non-operative side. The patient had a tourniquet
applied to the base of the left fourth toe. Initially, C-arm
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Figure 9: End on view of excised osteochondroma revealing
approximately S mm wide cartilage cap.

fluoroscopic images taken intra-operatively were utilized to
localize the osteochondroma, and the images were saved. An
excisional biopsy (5 x S mm) of the hyperkeratotic skin was
performed under a toe tourniquet, discussed with the
pathologist, and sent for histopathologic evaluation to rule out
squamous cell carcinoma and further investigation by the Mayo
Clinic to rule out HPV. Next, utilizing a new scalpel and re-
prepping the site, a curvilinear incision at the tip of the toe was
made. The volar half of the skin and subcutaneous tissue were
retracted plantar, and surgery was performed under 3.5 mm
loupe magnification. A cartilage cap consistent with
osteochondroma was exposed (Fig. 6). Exposure of the stalk of
the osteochondroma continuous with the tuft of the distal
phalanx was performed (Fig. 7). Utilizing an oscillating saw, the
osteochondroma was resected at the attachment with the distal
phalanx. Next, a rongeur was used to gently pull the
osteochondroma away from the nail bed on the dorsal surface of
the tumor, which occurred uneventfully. On the back table, the
osteochondroma measured S mm (about 0.2 in) long and
approximately S mm wide at the cartilage cap (Fig. 8 and 9). The
cartilage cap was completely excised, and the thickness measured
1-2 mm depending on location. A rasp was used to contour the
edges of the distal phalanx. C-arm fluoroscopic images were
taken, confirming improved contour to the remaining distal
phalanx (Fig. 10). The tourniquet was removed with a good
capillary refill to the toe. The patient underwent copious
irrigation of the wound, application of bone wax to the tip of the
bone, and closure with an absorbable suture. A sterile dressing
was applied, and the patient was transferred to the recovery room
in stable condition and was allowed weight bearing as tolerated in
acastshoe.

Figure 10: C-arm fluoroscopic image demonstrating excised
osteochondroma from the left fourth toe distal phalanx.

In follow-up, the patient was already feeling better at 2 weeks.
There were no signs of infection. The pathology report
concluded osteochondroma and normal keratin from the skin
excisional biopsy, with no evidence of malignancy or HPV. The
patient resumed normal activity at 4 weeks post-operative and
had no recurrence ofhyperkeratosis or bone tumor.

Discussion

Osteochondromas, despite being the most common benign
bone tumor, are rarely seen in the small bones of the hand and
foot[1,2]. Common warts (verruca vulgaris) are one of the most
common complaints in routine dermatological practice [12].
Although verruca vulgaris is a common presentation to
physicians, warts must be distinguished either clinically or
histologically from other keratotic lesions on the hands or feet,
such as actinic keratoses, knuckle pads, corns, calluses, lichen
planus, angiokeratoma, seborrheic keratoses, focal palmoplantar
keratoderma, and squamous cell carcinoma, which has been
associated with HPV infections [13]. Also, the differential
shouldinclude underlying bone tumors, as shownin our case.

Unfortunately, our patient had chronic symptoms related to
osteochondroma of his left fourth toe since he was 7 years old.
This is not surprising, as most osteochondromas present in
children or adolescents are painless masses and are found
incidentally unless they are in a location to have pressure, as
occurred in our case when kicking the soccer ball [9]. Even more
unfortunate, the diagnosis would take over S years, with a delayin
diagnosis and maltreatment from several physicians before
receiving proper care. Although it is well documented in the
literature that osteochondromas can present with symptoms of
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pain due to compression of adjacent structures including the
nerve, artery, and bursa, bony deformity with or without limb
malignment, fracture of the stalk of the osteochondroma, and
malignant transformation [ 1,9,10], thisis the first case report of
an osteochondroma of the distal phalanx of the toe presenting
as verruca vulgaris to our knowledge. Interestingly, there has
been a unique skin change described with a V-shaped skin
depression on the palmar side of the proximal interphalangeal
joint of the right middle finger during finger locking in a 50-
year-old related to an osteochondroma [14].

Fortunately, our patient had a benign bone tumor as the
underlying cause of his skin thickening and pain to the pressure
at the tip of his toe, as a delay in diagnosis with an underlying
malignant tumor could lead to loss of limb or life. Although it
was possible that the patient could have had an underlyingbone
tumor and verruca vulgaris at the same time, it was clear based
on histopathology that there was no verruca vulgaris as the
cause of skin thickening. Also, the failure to improve with
cryotherapy and surgical excision of the wart, the hard quality
to palpation of the skin mass, and the diffuse skin changes
should tip the clinician to suspect another diagnosis. In
retrospect, the treating physicians should have maintained a

high index of suspicion for underlying osteochondroma and
obtained radiographs, which would have led to the correct
diagnosis.

Conclusion

This case report highlights the importance of physicians being
mindful of an underlying bone tumor or mass in patients
presenting with skin changes, particularly about the foot or
hand. Knowledge that an underlying bone tumor can present as
a verruca vulgaris may prevent a delay in diagnosis or
unnecessary treatment when evaluating and treating a patient
with a skin lesion. Fortunately, our case was a benign
osteochondroma; a malignant tumor with a delay in diagnosis
couldlead toloss oflimb orlife.

Clinical Message

All physicians must be mindful of an underlying bone tumor or mass
in patients presenting with skin changes, particularly about the foot
or hand. Radiographs should be obtained when evaluating a patient
with a skin lesion of the hand or foot to prevent a misdiagnosis or a
delay in diagnosis, particularly when they do not respond to
treatment. Knowledge that an underlying bone tumor can present as
verruca vulgaris may prevent a delay in diagnosis or unnecessary
treatment when evaluating and treating a patient with skin lesions.
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