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Abstract

Introduction Osteoid osteoma (OO) is a rare bone pathology of the hand. OO localization and pain syndrome associated with it may
present a challenging diagnosing problem as its symptoms are nonspecific and the X-ray pattern is unclear. Our research is aimed at
presenting the findings of the clinical and instrumental examination, and the outcome of successive surgical management of a patient
with OO of the capitate. Material and methods We examined a 46-year-old male patient to verify the diagnosis of OO; he had the
ultrasonic examination of his hand soft tissues and joints, biplane radiography of the wrist joint, computed tomography (CT), and
magnetic resonance imaging (MRI) of his left hand. A 0.6-cm defect of the capitate bone along with its increased bone density was
visible in the X-rays of the patient’s left hand. In CT and MRI images, a 0.65 x 0.65 cm and up to 0.45-cm deep marginal bone defect on
the capitate dorsum was identified. A 0.55 x 0.45 cm loose bone fragment was also found at that level. The examination was followed
up by surgical management that involved marginal excision and extraction of the nidus of the left capitate bone. Results The patient
reported the absence of pain in his hand and the increase in the range of motion in his wrist joint right after the surgery. The check-up
X-ray images after three months revealed the signs of bone remodeling in the area of surgical intervention. The capitate defect was
not found. Discussion OO in the hand may resemble a grainy remodeling of the osseous structure. A comprehensive examination that
includes CT and MRI is crucial for revealing this rare OO localization. Conclusion The atypical localization and the patient’s age

unusual for the liaison challenge the diagnosis and provide for the wrong choice of the treatment strategy.
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INTRODUCTION

Osteoid osteoma (OO) is one of the most common
benign bone neoplasms, which is characterized by
thickening of the cortical layer of the bone, including
the so-called OO "nidus", a non-progressive lesion,
accompanied by a pronounced pain syndrome which
intensifies at night and is well stopped by taking non-
steroidal anti-inflammatory drugs (NSAIDs) [1-4]. The
onset of the disease most often occurs in the second
decade of life [5, 6]. The most common OO localization
is long bones; less frequently, OO can be found on short
tubular bones and bones of the hand [4, 7]. A search of the
studies indexed in PubMed found a total of 279 sources

on the topic of OO in the bones of the hand, of which
lesions of the capitate are mentioned in 22. In Russian-
language specialized publications, studies of OO with
lesions of the capitate of the hand were not found. The
localization of OO in the bones of the hand and pain
associated with it can be a difficult diagnostic task
due to nonspecific symptoms and unclear radiological
picture of the disease [2, 8, 9, 10].

The purpose of the work was to demonstrate the
data of clinical and instrumental examination, as well as
the results of successful surgical treatment of a patient
with OO of the capitate of the hand.

MATERIAL AND METHODS

We present the results of the treatment of male
patient A., aged 46, who applied to NIITON SSMU
with complaints of severe pain in the area of the left
hand, which had been bothering him for three years.
The patient gave his informed voluntary consent to
participate in the study, approved by the decision of
the local ethics committee of NIITON SSMU (protocol
No. 1 dated September 11, 2018). The patient could
not associate the onset of the pain with anything. Pain
intensified in the last six months, especially at night;
full use of the hand was impossible. The intensity of
the pain syndrome according to the visual analog scale
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of pain (VAS) was 9. NSAIDs were used to relieve the
pain. The patient went to a traumatologist at the place
of his residence and was diagnosed with arthritis of the
wrist joint. He had repeated courses of physiofunctional
treatment, but no positive effect was noted.

Visual examination did not show any changes in the
hand compared to the contralateral one; palpation of the
wrist area was accompanied by a sharp pain reaction.
The volume of active and passive movements in the
wrist joint was sharply restricted due to pain but motion
in the adjacent joints was full and painless.

To establish the diagnosis, the patient underwent a
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comprehensive examination: ultrasound examination
(US) of the soft tissues and joints of the hand,
radiography of the wrist joint in two projections,
computed tomography (CT) and magnetic resonance
imaging (MRI) of the left hand. Ultrasound of the wrist
joint revealed no pathology. On radiographs of the wrist
joint in two standard projections (Fig. 1), a defect of the
capitate bone of the left hand with a diameter of 0.6 cm
was visualized due to compaction of the bone tissue.
The articular surfaces were clear and even. The carpal
bones on the left and in the distal third of the radius
were porotic.

CT scan of the hand (Fig. 2) showed a marginal
bone defect along the dorsal surface of the capitate bone
measuring 0.65 X 0.65 cm and up to 0.45 cm deep. At this
level, a free bone fragment measuring 0.55 % 0.45 cm
was seen. The articular surfaces were clear and even.
Edema of the paraosseous soft tissues was determined
along the dorsal surface of the capitate bone.

MRI showed a marginal bone defect along the
dorsal surface of the capitate bone, 0.65 x 0.65 cm
in size and up to 0.45 cm deep (Fig. 3). A free body
0.55 x 0.45 cm in size was also found. There was severe
edema of the bone marrow of the capitate, the bone was

not swollen. No signs of hyperostosis were detected. On
the dorsal surface, there was a pronounced edema of
the paraosseous soft tissues. The articular surfaces were
clear and even.

After the examination, the surgical intervention
included marginal resection, removal of the pathological
nidud of the left capitate bone. Under combined
anesthesia, a longitudinal incision was made along the
dorsal surface of the left hand in the region of the capitate
bone. Acute and bluntly, the capitates was approached.
The soft tissues over the capitate were not changed. The
cortical layer along the dorsal surface of the capitate was
swollen and thinned. When the latter was opened, a dense
rounded formation 0.5 x 0.6 cm in size was exposed
(Fig. 4, a), which was easily separated from the capitate
bone; under the formation, a smooth “bed” of unchanged
spongy bone was revealed (Fig. 4, b). After the removal
of the formation, the wound was sutured in layers.

Histological preparations of the surgical material
revealed fragments of the formation consisting of
intertwining osteoid and bone trabeculae of varying
mineralization; the spaces between the trabeculae were
filled with loose fibrous tissue with thin-walled vessels,
which corresponds to the OO nidus (Fig. 5).

<3

Fig. 2 CT scans of the left hand
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Fig. 4 Intraoperative photos:
a excised pathological nidus;
b the "bed" of the pathological
midus

Fig. 5 Histological preparations of the surgical material. Nidus fragment: @ with intertwining osteoid trabeculae, hematoxylin-eosin, ob. 10%;
b bone trabeculae lined by osteoblasts, hematoxylin-eosin, ob. 40%; ¢ with intertwining osteoid trabeculae of varying degrees of mineralization,
hematoxylin-eosin, ob. 10%; d intertrabecular spaces filled with loose fibrous tissue, hematoxylin-eosin, ob. 40x
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RESULTS

The postoperative period was uneventful. From the
first day after the operation, the patient noted the absence
of pain in the hand, an increase in the volume of active
movements in the wrist joint. After seven days, the pain
score on the VAS scale was 0 points. Hand function
score according to DASH-RUSSIAN was 2.57 points.
On the follow-up images of the wrist joint after three
months, there were signs of bone restructuring in the
area of the surgical intervention. No capitate bone
defect was found (Fig. 6).

The patient returned to his professional activities.
There is no pain syndrome. The range of active and
passive movements in the wrist joint is satisfactory
and painless (flexion/extension of the hand 85°/0/85°)

(Fig. 7).

Dy

Fig. 7 Long-term result: wrist flexion/extension 85°/0/85°

DISCUSSION

The difficulty of diagnosing OO which is
localized in upper limb small bones was stated by
many authors [6, 10-12]. OO is often the cause of
persistent pain in the hand of unclear etiology, which
is explained by the complex anatomy of the upper limb
and the tendency of OO in this area to mimic other
clinical conditions [13, 14]. The differential diagnosis
of OO at this site includes osteomyelitis, enostosis,
degenerative joint disease, tuberculosis, and avascular
necrosis. Frequently, degenerative changes in the
hand can overshadow another less obvious but a more
significant pathology [4, 15-18]. In the bones of the
wrist, OO is usually accompanied by constant aching

pain, which does not depend on physical activity, and
a restriction in active and passive movements [19].
Since these manifestations are rather nonspecific, the
diagnosis usually depends on instrumental methods of
examination. However, the characteristic radiographic
picture in the wrist may be absent. In the bones
of the wrist, OO can manifest itself as a granular
restructuring of the bone tissue structure, and not as
a typical “luminous” focus with a sclerotic rim of the
bone [1, 3, 8]. Under these conditions, the decisive role
is played by high alertness regarding prolonged pain in
the hand and a comprehensive examination, including
CT and MRI to detect OO of rare localization [20, 21].

CONCLUSIONS

This clinical case confirms the need for a
detailed and comprehensive examination of
patients with prolonged pain in the hand. Surgical

treatment with the removal of the OO “nidus”
enables to fully restore the function of the hand
and relieve pain.
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