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Usefulness of Bridging External Fixation for Prevention a Collapse in the

Case of Osteoid Osteoma in the Lunate

Ayaka Kaneko', Kiyohito Naito', Yoichi Sugiyama', Hiroyuki Obata’, Muneaki Ishijima’

Learning Point of the Article:
It may be useful to attach bridging external fixation to prevent a collapse of the lunate with osteoid osteoma.

Introduction: Wereporta patientwith osteoid osteoma that developed in the lunate.

Case Report: The patient was a healthy 28-year-old male who had the right wrist joint pain and osteosclerosis of the lunate was noted on plain
radiography. Kienbock’s disease was considered at the first examination, but a nidus was observed on computed tomography, suggesting osteoid
osteoma in the lunate. The resection of the bone lesion and bridging external fixation to prevent post-operative collapse of the lunate was
performed. Histopathological diagnosis was also osteoid osteoma in the lunate. At 3 years after surgery, no recurrence of the lesion or progression

of collapse of the lunate has occurred.

Conclusion: As the development of osteoid osteoma in the lunate is a markedly rare pathology and there are many differential diseases, the time
to diagnosis may be prolonged. Moreover, it may be useful to attach bridging external fixation to preventa collapse of the lunate.
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Introduction

Osteoid osteoma is an osteogenic benign bone tumor that
accounts for approximately 14% of all cases of bone tumors [1].
Normally, the nidus is visualized as a 1-cm or smaller round to
oval lesion with a clear boundary on plain radiography and
computed tomography (CT), and reactive bone formation
accompanies the lesion in many cases [ 1]. This tumor frequently
develops in 10-20-year-old males and its development after 40
years old is rare [1]. The frequent development site is the
diaphysis of long bones in the lower limbs such as the femur and
tibia [2]. The rate of osteoid osteoma developing in the carpal
bonesis 0.14%, being rare, and the development in the lunate has
beenreported to be markedlyrare [3].

We report a patient with osteoid osteoma that developed in the

lunate. The lunate is a carpal bone receiving axial pressure loads
of the wrist joint and collapse of the lunate may occur after
resection of the lesion. In this patient, in addition to pain relief of
osteoid osteoma, surgical treatment to prevent postoperative
collapse of the lunate was performed.

Case Report

The patient was a healthy 28-year-old male, right-handed and a
cook. The swelling and pain of the right wrist joint were appeared
from more than 1 year and 6 months before visiting our hospital.
The wrist joint pain was increased when the wrist joint was
extended. The range of motion of the right wrist joint was as
follows: Flexion, 5°; extension, 10°; forearm pronation, 80°; and
forearm supination, 80°. The grip strength was 6 kg (relative to
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Figure 1: Pre-operative imaging findings. (a) Frontal view on plain radiography: A radiolucent zone
was noted in the lunate and osteosclerosis was present. (b) Lateral view on plain radiography:
Osteoarthritic changes were noted on the radiocarpal joint surface. (c) Frontal view on magnetic
resonance imaging short tau inversion recovery: The lunate demonstrated low intensity, whereas
scaphoide, pisiform, and distal radius exhibited high intensity. (d) Coronal view on computed
tomography: Alow-density area was presentin a region in the lunate contacting the radiocarpal joint
surface and it was accompanied by osteosclerosis inside.

the healthy side: 13%), the visual analog scale (VAS) score was
4/10, the quick disabilities of the arm, shoulder, and hand (Q-
DASH) score was 38.64/100, and the Mayo wrist score was
60/100.

On plainradiography, aradiolucent zone was noted in the lunate
in the frontal view and osteosclerosis was present (Fig. 1a). In
the lateral view, osteoarthritic (OA) changes were noted on the
radiocarpaljoint surface (Fig. 1b). Magnetic resonance imaging
(MRI) was performed under the initial suspicion of Kienbock’s
disease. On MRI short tau inversion recovery imaging, the
lunate demonstrated low intensity, whereas the scaphoid,
pisiform, and distal radius exhibited high intensity (Fig. 1c).
The MRI findings were similar to those of wrist arthritis and
were not typical of Kienbock’s disease. Therefore, in addition to
Kienbock’s disease, collagen diseases, such as rheumatoid
arthritis, tuberculosis, atypical mycobacterial disease, and
bacterial infection-induced arthritis, were included as
differential diseases, and blood testing and CT were performed.
On blood testing, all inflammatory markers, such as the white
blood cell count, C-reactive protein, erythrocyte sedimentation
rate, and procalcitonin were negative. Mycobacterium
tuberculosis INF-y measurement and anti-mycobacterium

Figure 3: Pathological findings. Delicate trabeculahemmed by osteoblasts was observed.

Figure 2: Surgical findings. (a) The joint cartilage of the lunate right below the lesion was softened.
(b) The wristjoint was exposed through the dorsal approach and the lunate lesion was resected from
the dorsal side. (c) The lesion was excised piece by piece. (d) Bridging external fixation was
performed to prevent collapse of the lunate.

antibody titer were also negative. All autoantibodies were also
negative. Therefore, infection and collagen disease were
excluded from the study. On CT, alow-density area was present
in aregion in the lunate contacting the radiocarpal joint surface,
which accompanied osteosclerosis (Fig. 1d). Based on these
findings, osteoid osteoma accompanied by a nidus was
considered and treatment was initiated.

Conservative treatment with immobilization aiming at rest of
the wrist joint and oral non-steroidal anti-inflammatory drugs
(NSAIDs) was performed. NSAIDs temporarily relieved pain
in especially at night. Moreover, inconvenience in daily life
continued due to the restriction of the range of motion of the
wrist joint. Thus, surgical treatment was selected. As the lesion
expanded close to the radiocarpal joint, arthroscopic
observation of the lunate joint surface, and resection of the bone
lesion and bridging external fixation were performed aiming at
reducing the load of wrist joint axial pressure on degenerated
cartilage.

Surgical treatment was done by the experienced specialist (YS).
First, 3-4 and 4-5 portals were prepared and the radiocarpal
joint was observed by wrist arthroscopy. The synovitis was
occurred in the radiocarpal joint, especially between the
navicular bone and lunate, and the synovial membrane was
resected. The joint cartilage of the lunate right below the lesion
was softened (Fig. 2a). Then, the wrist joint was exposed

Figure 4: Imaging findings on the final follow-up (3 years after surgery). (a) Coronal view on
computed tomography (CT): Remodeling of the curettage-treated lesion, and fusion of the
lunate and pisiform bone were observed. (b) Sagittal view on CT: Mild collapse of the lunate was
noted.
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hrough the dorsal approach and the lunate lesion was resected
from the dorsal side (Fig. 2b and c). As a bone defect was
produced due to curettage of the lesion, to prevent a collapse of
the lunate, bridging external fixation was attached for 4 weeks
after surgery (Fig. 2d).

Several small tissue fragments were submitted for pathological
examination. Histologically, a delicate trabecula partially
hemmed by osteoblasts was observed (Fig. 3). Based on the
above pathological findings, the bone lesion was diagnosed
with osteoid osteoma developed in the lunate.

The pain on the wrist joint was reduced 1 week after surgery.
The range of motion of the right wrist at 4 weeks after surgery
(after removal of external fixation) was as follows: Flexion, 15
extension, 20°; forearm pronation, 85°; and forearm supination,
85°; the grip strength was 18 kg (relative to the healthy side:
45%), VAS score was 1/10, Q-DASH was 9.09/100, and the
Mayo wrist score was 70/100. The patient was able to return to
his work 4 months after surgery at a level similar to that before
surgery without pain during work. At the final follow-up (3
years after surgery), the range of motion of the right wrist joint
was as follows: Flexion, 40°; extension, 50°; forearm pronation,
85°; and forearm supination, 85°; the grip strength was 31 kg
(relative to the healthy side: 70%), VAS score was 0/10, Q-
DASH was 0/100, and the Mayo wrist score was 90/100. No
recurrence has been noted on CT, but remodeling of the lesion
treated by curettage, mild lunate collapse, and fusion of the
lunate and pisiform bone was noted (Fig. 4a and b). At the final
observation, the patient had no inconvenience in work and had
the same dailylife as before the development of symptoms.

Discussion

Osteoid osteoma was initially reported in 1935 as an osteogenic
benign bone tumor [4]. The main symptoms of osteoid
osteoma developing in the carpal bones are swelling and pain of
the wrist joint. Pain increases at night in many cases and is
relieved by NSAIDs, being characteristic [S]. In general, it is
diagnosed based on the presence of diffuse osteosclerosis and a
nidus consistent with its center on plain radiography [3].
However, some cases of osteoid osteoma developing in the
carpal bones are overlooked on plain radiography alone and the
usefulness of CT for diagnosis has been reported [3]. On the
other hand, edema is noted in the bone marrow and soft tissue
around the lesion on MRI, and these are similar to findings of
infection and malignant disease. Thus, MRI is inferior to CT as
adiagnostictool for this disease [2].

In the past studies, a long time was spent diagnosing osteoid
osteoma that developed in the lunate due to the difficulty in
differentiating Kienb6ck’s disease, OA changes of the lunate,
collagen disease, such as rheumatoid arthritis, tuberculosis,

atypical mycobacterial disease, and bacterial infection-induced
arthritis [ 1,2, 3]. In the present patient, diagnosis and treatment
were proceeded considering Kienbock’s disease from the first
examination, because, first, the main symptoms of the two
pathologies are similar. The patient visited our hospital for
swelling and pain of the wrist joint. Many Kienbock’s disease
patients also visit hospitals for similar complaints. Second,
osteosclerosis was noted in the lunate on plain radiography
without bone collapse. Arnaiz et al. reported that osteosclerosis
is present in the lunate on plain radiography in Lichtmann
classification stage II Kienbdck’s disease [6]. The plain
radiography findings of our patient were similar to those of
Kienbock’s disease. In addition, there is a large deviation in the
prevalence between Kienbock’s disease and osteoid osteoma
developing in the lunate. According to one report, the
prevalence of Kienbdck’s disease is 1.9% [7], whereas that of
osteoid osteoma developing in motor organs accounts for
approximately 12% of cases of benign tumors developing in
motor organs. Of the 12%, osteoid osteoma developing in the
hand and carpal bones was reported to account for 8 and 0.14%,
respectively [3]. According to the past case reports of osteoid
osteoma that developed in the lunate, development in the lunate
is rare; thus, no doubt may be left for practitioners in routine
medical practice, that is, the frequency of encountering
Kienbock’s disease is high in general medical practice, and the
symptoms and imaging findings are similar, Kienbock’s disease
was considered, delaying the diagnosis in this patient. This
refection point is a task of routine medical practice that
orthopedists should be aware ofin the future.

Normally, surgical treatment for osteoid osteoma is nidus
resection [3]. When nidus resection isincomplete, there isarisk
of residual pain and recurrence; therefore, complete nidus
resection is the goal to be achieved in surgical treatment [3].
Thelunateisa carpal bone receiving axial pressure loads and the
force transmitting to the lunate increases when the wrist joint
extends [8]. When the lunate is collapsed, OA changes in the
radiocarpal joint and midcarpal joint occur [6]. Therefore,
complete resection of a nidus that developed in the lunate may
bearisk factor for the collapse of the lunate. Thus, we decided to
concomitantly apply bridging external fixation (Fig. 2d). As
bridging external fixation adds traction of the wrist joint in the
long axis direction, it prevents collapse of the lunate. In
addition, traction is expected to promote revascularization in
the lunate, aiding in the maintenance of the shape of the lunate
[9]. Gabl et al. reported that they concomitantly applied
bridging external fixation in addition to vascularized bone graft
in a clinical case of Kienbock’s disease, and it was useful to
prevent collapse of the lunate [ 10].

In the past case reports of osteoid osteoma that developed in the
lunate, concomitant non-vascularized bone grafting from the
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radius and ilium to the bone defect in the lunate produced after
nidus resection was performed to prevent postoperative
collapse of the lunate [ 1, 3]. Saidi et al. reported that large bone
defects require filling with autologous bone [3 ], whereas Cheah
and Fields reported that autologous bone grafting is not
necessary for 6-mm bone defects [2], demonstrating that the
viewpoints on the necessity of autologous bone graft or the
bone defect range requiring autologous bone graft have not yet
been unified. In the present patient, a 6-mm bone defect was
produced in the lunate after nidus resection and treated by
traction using bridging external fixation, but bone grafting was
not performed to prevent collapse of the lunate and remodeling.
Bridging external fixation was attached for 4 weeks and range of
motion training of the wrist joint was started after removal of
the bridging external fixation. As of 3 years after surgery, no
recurrence of the lesion or progression of collapse of the lunate
has occurred, and the VAS score was 0/10, Q-DASH was
0/100, and the Mayo wrist score was 90/100, achieving a
favorable clinical outcome.

Conclusion

We treated a patient with osteoid osteoma that developed in the
lunate causing chronic pain of the wrist joint. As the
development of osteoid osteoma in the lunate is a markedly rare
pathology and there are many differential diseases, the time to
diagnosis may be prolonged. The main treatment for osteoid
osteoma that developed in the lunate is resection of the lesion,
but it has a risk for collapse of the lunate by axial pressure loads
of the wrist joint. In this patient, collapse of the lunate was
prevented by concomitant bridging external fixation.

Clinical Message

As the development of osteoid osteoma in the lunate is a
markedly rare pathology and there are many differential
diseases, the time to diagnosis may be prolonged. Moreover, it
may be useful to attach bridging external fixation to prevent a
collapse of the lunate.
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