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Shoulder joint pain in overhead athletes has several etiologies
including subacromial impingement syndrome and labral lesions.6

The first treatment choice is physiotherapy to achieve functional
recovery if there are no obvious structural injuries of the joint.
However, nonexercise-related etiologies of shoulder pain in ath-
letes, such as bone tumor, must also be considered.

Osteoid osteomas are benign bone tumors that commonly affect
young individuals. Although 50%-60% of these tumors develop on
long bones, they can occur anywhere in the body.5,11,17 Nighttime
pain and characteristic clinical findings, such as nidus, are often
present. Nidus is a well-defined lytic lesion with peripheral scle-
rosis and cortical thickening. In some cases, typical symptoms and
imaging results may be unclear; therefore, a diagnosis of osteoid
osteoma may be delayed if it is not considered one of the initial
possible diagnoses.23 Treatment strategies for osteoid osteoma
include conservative treatment with nonsteroidal anti-
inflammatory drugs, percutaneous ablation, and surgical resec-
tion.18 Anatomical localization is the most important factor in
determining treatment, and the appropriate treatment should be
selected for each case.22 The recurrence rate of surgical resection is
3.7%, and complications such as postoperative fracture and
infection are at 7.4%. Surgical resection has a slightly inferior
outcome compared to percutaneous ablation, but is effective in
cases where nerves run close to the tumor or in atypical locations
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and has the advantage of making a pathological diagnosis.21 In this
case, we experienced an osteoid osteoma at the neck of the scapula
of a patient who presented with shoulder pain. Diagnosis was
delayed because shoulder joint pain is a typical symptom with
several etiologies. In addition, it developed at a rare location in the
tumor, medial to the glenoid fossa, and attention needed to be paid
to the course of the suprascapular nerve in the surgical approach.
Here, we report on and discuss this case.
Case report

The patient was a healthy 19-year-old female and a competitive
badminton player. Right shoulder pain appeared without an acute
trauma history of 3 years prior to her visit to our clinic. Her chief
complaint was pain during badminton movements, especially
during overhead motions, for which she had been undergoing
physiotherapy at her previous clinic for sports-related symptoms
for approximately a year. She also complained of nighttime pain.
However, there was insufficient improvement, and the patient was
referred to our department.

The range of motion (ROM) at presentation was 170� for active
elevation, 170� for abduction, 70� for external rotation with 0� for
abduction, 95� for external rotation with 90� for abduction, and 70�

for internal rotation with 90� for abduction, with no difference be-
tween the right and left sides. Neer and Hawkins-Kennedy
impingement signs were positive. There was no muscle weakness
on the manual muscle testing in any direction of abduction, external
rotation, or internal rotation. The Oxford Shoulder Score was 40.7

Blood tests showed no elevation in inflammatory markers, and a
true anteroposterior radiograph (Fig. 1, A) showed an
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Figure 1 (A) True anteroposterior radiography: the tumor is indistinct. (B) An anteroposterior view of the nidus below the coracoid process (arrow).
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acromiohumeral interval of 7 mm and a curved acromion (Bigliani
type II). An anteroposterior radiograph showed a nidus, an osteolytic
lesion surrounded by an abnormally ossified lesion, with a diameter
of 10 mm below the coracoid process (Fig. 1, B). Computed tomog-
raphy (CT) showed a nidus with a diameter of 10 mm located 11 mm
medial to the articular surface of the glenoid fossa (Fig. 2). It was
located at the base of the coracoid process and scapular spine. In the
sagittal view, it was observed at the center of the Y-shaped area of
the outermost scapular spine. No tumor protrusion from the scapular
cortex was observed. T2*WI and diffusion weighted imaging mag-
netic resonance imaging (MRI) showed low intensity inside the tu-
mor, high-intensity margins, and surrounding bone marrow edema
(Fig. 3). From the above findings, the diagnosis was osteoid osteoma
located at the base of the coracoid process and medial to the glenoid
fossa of the scapula. Surgical excision was selected as the treatment.

Surgery was performed under general anesthesia; the patient
was placed in the lateral position, and a posterior approach was
used. A skin incision was made parallel to the scapular spine, 1 cm
below the scapular spine as a landmark, and 4.5 cm to 1 cm medial
to the lateral margin of the acromion. The deltoid muscle was split
in the direction of the fibers, and the bony surface of the scapula
was reached between the transverse and oblique fibers of the
infraspinatusmuscle. The infraspinatusmuscle fibers were partially
detached and flipped from the scapula to protect the suprascapular
nerve using lateral and inferior traction (Fig. 4, A). A k-wire was
inserted 10 mmmedial to the glenoid fossa and 5 mm caudal to the
scapular spine while confirming the nidus image of the tumor on
fluoroscopy, and a small bony hole was created along it, gradually
enlarging to a diameter of 7 mm (Fig. 4, B). The bone cortex was
firm, and its structure was preserved. The lesion was a slightly
viscous fluid with a soft reddish-brown substance. The tumor was
curetted away from the bony cavity as much as possible and filled in
with b-TCP (Superpore Glanure; Hoya, Tokyo, Japan) as artificial
bone. After curettage, the internal surface was ablated using the
electrocautery spraymode. The operative timewas 56minutes, and
blood loss was 5 ml.

Pathology revealed osteoid bone, fibroblasts, and osteoblasts,
which grew with wide sporulation around the fibroblasts. The
pathological diagnosis was an osteoid osteoma (Fig. 5).

Immediately after the surgery, the nighttime pain disappeared.
Active ROM examination was started 4 weeks after surgery, and
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strength training was started 8 weeks after surgery. The patient
returned to competition 4 months postsurgery. One year after the
surgery, radiography and CT showed that the bony foramen was
filled with bone, and there was no recurrence (Fig. 6). The patient
had no subjective symptoms, muscleweakness, or ROM limitations.
However, the patient complained of mild discomfort around the
posterior shoulder, and her Oxford Shoulder Score was 46.26

Discussion

We treated an osteoid osteoma in the neck of the scapula of an
overhead athlete. The patient was diagnosed with subacromial
impingement syndrome at a previous clinic, and it took several
years to reach a diagnosis of osteoid osteoma. The tumor was
located medial to the glenoid fossa of the scapula, where the
suprascapular nerve runs; therefore, the surgical approach required
consideration. We selected the posterior approach and performed
curettage and artificial bone filling. One year postsurgery, new bone
filling was observed at the tumor site.

Osteoid osteoma is a benign bone tumor that develops in the 10-
30-year-old age group and accounts for approximately 5% of bone
tumors and 11% of benign bone tumors.11,23 It usually occurs at the
cortex or periosteum near the epiphysis of long bones, and 80%
occur in the lower extremities, mainly in the femur and tibia, with a
rare occurrence in flat bones.5,15 In particular, only a few cases of
osteoid osteoma of the scapula have been reported in the
literature.2,12,16,19,25 In the Japanese Bone Tumor Registry from 1974
to 1995, only five cases (0.61%) occurred in the scapula.13 Based on
these facts, osteoid osteoma of the scapula is rare.

One of the characteristic symptoms of osteoid sarcoma is
nighttime pain, which occurs in approximately 80% of patients.10,17

In this case, overhead movement was interpreted as the cause of
shoulder pain since the patient did not spontaneously complain of
nighttime pain. When the patient was interviewed after the CT
examination and asked if she had pain at night, she responded that
she was aware of it. Of note, it may also be difficult to immediately
diagnose osteoid osteoma around the shoulder joint in the pres-
ence of nighttime pain because shoulder joint disease is generally
associated with nighttime pain. The patient was also aware of pain
during exercise, which was consistent with subacromial impinge-
ment on examination, and an MRI showed intensity changes in the



Figure 2 CT: (A), coronal view; (B), axial view; and (C), sagittal view. The neck of the scapular spine, 10 mm medial to the glenoid fossa, and sagittal section show a nidus image
approximately 10 mm in diameter in the body of the scapula at the base of the scapular spine and coracoid process. CT, computed tomography.

Figure 3 MRI: (A), PD fatsat Coronal view; (B), T2* Axial view; and (C), PD fatsat Y view. PD fatsat showed a circular, marginally high signal around the tumor and a low-signal tumor
(nidus) inside it. MRI, magnetic resonance imaging; PD, proton density.

Figure 4 (A) Operation findings: suprascapular nerve protected by lateral traction. (B) During surgery, fluoroscopy was performed to confirm tumor position.
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supraspinatus tendon, indicating tendinopathy. She had been
diagnosed with subacromial impingement at a previous clinic and
had undergone physiotherapy in the past year. Therefore, the actual
diagnosis took time.

Radiographic examination revealed a nidus, in which reactive
osteosclerosis surrounded a small osteolytic lesion. Swee et al
reported that 75% of patients with osteoid osteoma show some
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changes on X-ray examination, and the remaining 25% cannot be
distinguished on X-ray examination alone.23 In this case, the tumor
was not clear on the frontal view of the shoulder joint, and the
nidus was seen only on the oblique view (Fig. 1). CT and MRI are
more sensitive and useful for diagnosis.3,5,9 MRI showed high
intensity on T2-weighted images and slightly lower intensity on
T1-weighted images. It also showed the surrounding bone marrow



Figure 5 Pathological findings. (A) 40� magnification. (B) 100� magnification of border area. Pathology revealed osteoid bone, fibroblasts, and osteoblasts, which grew with wide
sporulation around the fibroblasts. The pathological diagnosis was an osteoid osteoma.

Figure 6 (A) CT coronal view just after operation. (B) CT sagittal view just after operation. (C) CT axial view just after operation. (D) CT coronal view 1 year postoperatively. (E) CT
sagittal view 1 year postoperatively. (F) CT axial view 1 year postoperatively. (G) Frontal radiography, 1 year postoperatively. There has been no tumor recurrence, and the tumor is
filled with new bone. CT, computed tomography.
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Figure 7 Suprascapular nerve runs. (A and B) 3D CT image of scapula. (A) Posterior lateral image of the scapula. (B) Upper medial image of the scapula. The suprascapular nerve
passes from the superior medial to the inferior lateral of the scapular notch and runs posteriorly along the supraspinous fossa, angling posteriorly at the scapular spine. (C and D) CT
and schema of the sagittal view of the scapula. Suprascapular nerve travel and tumor location. CP, coracoid process; CT, computed tomography; IP, infraspinatus; SC, subscapularis;
SS, spinal scapula; SSN, suprascapular nerve; SP, supraspinatus; TM, teres minor.
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edema. MRI results for osteoid osteoma may require a differential
diagnosis of malignant tumors or osteomyelitis.3,9

Osteoid osteomas of the scapular neck, as in this case, are rare
and difficult to treat. The approach had to be carefully chosen,
considering the suprascapular nerve, which ran from anterior to
posterior directly over the tumor. The suprascapular nerve passes
through the superior transverse scapular ligament at the scapular
notch, travels over the suprascapular fossa along the depth of the
supraspinatus fascia, and runs backward under the inferior trans-
verse scapular ligament to branch into the infraspinatus muscle.24

In this case, the suprascapular nerve was located on the bony sur-
face above and posterior to the tumor (Fig. 7). The anterior
approach seems complicated because of the conjoined tendon and
may require osteotomy of the coracoid process. There is also a
report of arthroscopic treatment of an osteoid osteoma at the
scapula, but this was a case of extraosseous exposure to the joint
space.25 The tumor had remained in the bone; thus, arthroscopic
treatment was not appropriate because the location of bony hole
creation could not be clearly determined.12 The scapular notch is 30
mmmedial to the glenoid fossa, and the lateral border of the base of
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the scapular spine is 18 mm medial to the glenoid fossa. Thus, the
suprascapular nerve runs just above the tumor.4,20 A superior
approach was avoided because of the risk of injury to the supra-
scapular nerve, which is loosely anchored by subfascial tissue.1,8 On
the other hand, from the posterior approach, we can reach and
create a bone entry hole between the transverse and oblique
running fibers of the infraspinatus muscle. Both fibers receive
branches from the suprascapular nerve, but each fiber is from a
different branch.14 Although percutaneous ablation under a CT
guide has been reported, the localization of the tumor, in this case,
to a safe area can be done to avoid injury to the suprascapular
nerve; yet, the surgical technique of percutaneous insertion of a
guide has the risk of nerve injury.2,4,20

Since this case involves a badminton athlete, artificial bone was
filled in to prevent fractures at the site of the bone tumor curettage
due to early physical activity. Iliac bone grafting was also consid-
ered, but it was not performed due to concerns about a temporary
decrease in mobility resulting from the procedure. However, there
is no evidence that filling with artificial bone results in the bone
being filled at the curettage site earlier compared to doing nothing.
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Conclusion

We report our experience with an extremely rare osteoid oste-
oma occurring in the neck of the scapula, which is difficult to di-
agnose and requires a careful anatomical approach for treatment.
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