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Case Report
Osteoid Osteoma of the Great Toe Mimicking Osteomyelitis:
A Case Report and Review of the Literature
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Osteoid osteomas are well-known benign tumors, seen generally in long bones. When seen in phalanxes or toes, they can cause a
diagnostic dilemma. A young male presented to us with complaints of enlargement of the great toe and severe pain. He had had an
ingrown toe-nail operation before, and this situation caused a diagnostic dilemma. In this case report, we emphasize that osteoid
osteomas can cause diagnostic dilemmas and it should be kept in mind as a differential diagnosis.

1. Introduction

Osteoid osteoma is a small benign bone tumor, causing severe
pain and pronounced sclerosis. It is seen most frequently
in the proximal femur and the metaphyseal and diaphyseal
parts of the tibia [1, 2]. An osteoid osteoma patient typically
presents with throbbing night pain, which is dramatically
relieved by salicylates.

Osteoid osteoma may be hard to differentiate clinically
from subacute osteomyelitis and osteoblastoma. A subacute
bone abscess may appear similar to osteoid osteoma in radi-
ographs [3].

An osteoid osteoma of the toe is quite rare [4]. In this
paper, we present the case of a 23-year-old male patient who
had previously undergone surgery for an ingrown toe nail
and had undergone a second operation due to intractable
pain,whichwasmostly assumed to be caused by osteomyelitis
and yet was found to be related to osteoid osteoma in a
pathological examination. Our aim in presenting this case
is to emphasize that osteoid osteoma, however unusual,

must be considered in the differential diagnosis of pathology
mimicking osteomyelitis in the distal phalanx of the toe.

2. A Case Report

A 23-year-old male patient presented to our outpatient clinic
with complaints of ongoing pain of 1 year duration in the
great toe of his left foot and not being able to wear a
shoe due to the pain. His history revealed that he had
undergone toe-nail extirpation by a general surgeon 2 years
earlier and there was always pain when he did not take anti-
inflammatories, especially at night. He subsequently used an
unidentified antibiotic and oral etodolac 500mg twice daily.
In the physical examination, it was seen that his left great toe
was enlarged when compared with the right side (Figure 1).
The patient stated that his toe had been expanding for the
last 2 years, while the pain started a year earlier. His toe was
painful and warm on palpation. His past medical history and
family history were unremarkable.
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Figure 1: Preoperative clinical photograph of the left great toe.

Figure 2: Preoperative AP X-ray of both feet.

Preoperative erythrocyte sedimentation rate, C-reactive
protein, and leukocyte values were all within normal ranges,
while preoperative plain radiographs demonstrated a lytic
bone lesionwith a sclerotic rim in themedial part of the distal
phalanx (Figure 2). Preoperative MRI showed bone marrow
and soft tissue edema in the distal phalanx, compatible
with osteomyelitis (Figure 3). 99mTc scintigraphy showed
increased activity in the left great toe.

A longitudinal incision on the medial side of the distal
phalanx was used for exposure. The tip of the distal phalanx
was then excised with a rongeur. Soft and bony tissue samples
were obtained for pathological examination and microbio-
logical culture, with preoperative diagnoses of osteomyelitis
and a neoplasm.Twomusculoskeletal pathologists conducted
histological examinations, revealing vascular fibrous tissue
with spongious bone formation in the center, which was
interpreted as the nidus of an osteoid osteoma (Figure 4).
Microbiological cultures revealed no pathogenic organism.
The patient’s pain resolved immediately after the operation.
Ten months have passed since the excision; the patient is well
with no recurrence or symptoms.

3. Discussion

Osteoid osteoma is rarely seen in the toes [4–7]. Pain and
swelling in the distal phalanx of the great toe may be

Figure 3: Preoperative coronal T1-weighted MR image of the left
foot.

Figure 4: An osteoid osteoma nidus and the normal bone at the
border of the lesion are demonstrated in the histological section.The
nidus is composed of vascular fibrous tissue inwhich there are small,
irregular, but connected, trabeculae of woven bone, demonstrating
both prominent osteoblasts and prominent osteoclasts (H and E, ×4
obj.).

attributed to a wide spectrum of diseases, such as benign
and malignant bone neoplasms, cellulitis, and osteomyelitis.
Osteomyelitis in the foot usually emerges as a complication
of diabetes mellitus or due to progression of posttraumatic
superficial infection [8]. Subacute osteomyelitis is charac-
terized by insidious onset extremity pain, with no obvious
finding of disease. Laboratory results are often not very
helpful, and the radiological appearance may imitate benign
or malignant tumors [9–11]. Osteomyelitis cases caused by
recurrent ingrown toe nails have been reported [12, 13].
Osteomyelitis of the distal phalanx may be manifested by
radiolucency of the bone and periosteal reaction. Pain and
swelling of the great toe in the setting of a recurring ingrown
toe nail led us to consider osteomyelitis first and a neoplastic
event second.

Hypertrophy of the toes is a rare condition. Patients
typically complain of pain, and their shoes becoming uncom-
fortable. The orthopedic literature describes etiologic fac-
tors causing enlargement of toes as intraosseous epider-
moid inclusion cysts [14], pseudomonas osteomyelitis [15],
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Table 1: Review of the literature.

Case Great toe Second toe Third toe Fourth toe Fifth toe Total
Proximal phalanx 4 2 2 — 1 9
Middle phalanx — — — — — —
Distal phalanx 9 5 2 2 — 18
Age 9–30 12–20 17–25 38 38 Mean age: 21.7
Male 9 5 2 2 — 18
Female 4 2 2 — 1 9
Total no. of cases 13 7 4 2 1 27

subungual squamous cell carcinoma [16], macrodystrophia
lipomatosa [17], chondrosarcoma [18], fibrolipoma [19], and
osteoid osteoma.

Subungual squamous cell carcinoma is characterized
radiologically by osteolysis and clinically by erythema and
ipsilateral enlargement. In macrodystrophia lipomatosa,
mesodermal tissues show hypertrophy, and the toe is
observed to grow in both length and diameter. Fibrolipoma is
a benign neoplasm that causes a soft tissue mass and usually
does not cause radiologically apparent osseous changes.
Chondrosarcoma in the toe phalanges may appear due to
malignant transformation of an enchondroma. An epider-
moid inclusion cyst is an expansile, radiolucent, and destruc-
tive bone lesion. In contrast, osteoid osteoma is a subcortical
or intracortical bone lesion, with a diameter of up to 1 cm,
and surrounded by a sclerotic rim [20]. Clubbing of the toe
is usually observed on physical examination, and there is
typically a history of night pain.

We reviewedEnglish-language studies published between
1947 and 2012; 27 cases of osteoid osteoma in the phalanges
of the toe were identified [4–6, 8, 21–39] (Table 1). Sherman
[39] was the first to review the literature, finding six cases
to which she added three of her own. However, that study
did not report any data regarding the age or gender of the
patients or which toes were involved. Our review of the
literature revealed 13 osteoid osteoma patients with great toe
involvement (four in the proximal and nine in the distal
phalanges) [6, 21, 22, 24, 25, 28, 30, 32, 34, 35, 37, 38], seven
patients with the second toe involved (two in the proximal
and five in the distal phalanges) [5, 23, 27, 33, 36], four
patients with the third toe involved (two in the proximal and
two in the distal phalanges) [29, 39], two patients with the
fourth toe involved (in the distal phalanges) [8, 26], and one
patient with involvement of the proximal phalanx of the fifth
toe [31]. Eighteen patients were males and nine were females.
Themean age of the patients was 21.7 (range 9–38) years.The
most common location was the great toe, while the fifth toe
was the least frequent location. Four cases have been reported
in the proximal phalanx of the great toe.

The most frequently involved phalanges were the distal
ones, whereas involvement of the middle phalanges was not
observed in any of the cases reported. Among the reported
cases, there were twice as many male as female patients. The
diseasewas observedmost commonly in the second and third
decades of life (Table 1).

Histopathological examination of osteoid osteomas
demonstrates variably mineralized fine trabeculae of woven
bone inside a central nidus. The caliber of trabeculae may
vary. Benign osteoblastic border cells and multinucleated
osteoclast-like giant cells are seen, dispersed in a fibrovascular
stroma. Outside the nidus, fibrovascular tissue is surrounded
by sclerotic lamellar bone.

Osteomyelitis is histopathologically distinguished from
osteoid osteoma by the absence of a nidus and the presence of
inflammatory cell infiltration. Osteoblastoma lacks a periph-
eral rim, and the lesion is usually >2 cm in diameter, whereas
osteoid osteoma is usually <2 cm diameter. Osteosarcoma,
on the other hand, lacks a fibrovascular stroma and an
osteoblastic rim, while chondroid or fibrous differentiation
may be present [40].

Our differential diagnoses were bone infections and
benign bone lesions. Although we had performed an open
excisional biopsy, considering the possibility of a neoplasm,
a CT-guided biopsy might have been performed first.

Many hypotheses have been proposed for the mechanism
of the intense pain in patients with osteoid osteoma. Wold
et al. and Greco et al. found 500–1000 times higher concen-
trations of prostaglandin E2 (PGE2) in the nidus of osteoid
osteomas compared with the surrounding normal bone [41,
42]. Also, toe hypertrophy may be explained by the increased
level of PGE2, leading to increased expression of collagenase
[43]. Mungo et al. also showed that both cyclooxygenase-1
(Cox-1) and cyclooxygenase-2 (Cox-2) enzymes are highly
expressed in osteoblasts in osteoid osteoma, which are
responsible for the high degrees of prostaglandin production
[44].

Today, many lesions of the pelvis or long bones of the
extremities can be treated with percutaneous radiofrequency
ablation. The temperature at the tip of the electrode is
increased to 90∘C for 6min. However, the procedure may not
be indicated for lesions of the spine or lesions of the small
bones of the hands and feet [45].

4. Conclusions

Osteoid osteoma is a benign tumor that is relatively easy
to diagnose. However, it does not always present in a
typical localization with characteristic clinical findings. This
may cause difficulty in diagnosing this neoplasm. Osteoid
osteoma must be kept in mind in the differential diagnosis of
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patients presenting with painful hypertrophy of the great toe.
Furthermore, pathological sampling should never be ignored,
even in patients for whom infection is considered the most
likely diagnosis.
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