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Minimally Invasive Surgery for Osteoid Osteoma
of the Cervical Spine Using Microendoscopic
Discectomy System

Yukako Nakamura, Shoji Yabuki, Shin-Ichi Kikuchi, Shin-Ichi Konno

Department of Orthopaedic Surgery, Fukushima Medical University School of Medicine, Fukushima, Japan

We report herein the case of an 18-year-old man who underwent endoscopic resection for an osteoid osteoma in the seventh cervical

facet joint. The patient had experienced right neck pain for approximately one year, but no neurological abnormalities were noted.
Cervical magnetic resonance imaging suggested an osteoid osteoma in the superior articular process of the seventh cervical vertebra.
The tumor was resected microendoscopically. Operative time was 1 hour 29 minutes, and blood loss was 5 mL. During the two years
since surgery, the patient has remained pain free with no cervical spine instability. We thus propose microendoscopic surgery for os-
teoid osteoma developing in a posterior element of the cervical spine is a potentially effective operative procedure.
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Introduction

Spinal endoscopic surgery is mainly performed for lum-
bar spine disorders. We have applied microendoscopic
surgery techniques for cervical spine diseases, and found
that they can be used safely with low invasiveness in
degenerative cervical spinal diseases [1-4]. This study
reports on a patient with osteoid osteoma of the cervi-
cal spine, for which the traditional treatment is surgical
tumor resection. Recently, percutaneous radiofrequency
ablation [5], percutaneous computed tomography (CT)-
guided resection [6,7], and curettage using a navigation
system [8] have been described as minimally invasive
treatments. In the present case, we performed microen-
doscopic resection of an osteoid osteoma affecting the
cervical facet joint, through which we were able to resect
the tumor safely with low invasiveness.

Case Report

The patient was an 18-year-old man who complained of
right neck pain. Pain from the right neck to the back had
been present for one year prior to his initial visit to our
hospital. He had consulted another doctor approximately
eleven months previously. No abnormalities were seen
through plain radiography, and symptoms were alleviated
by administration of a non-steroidal anti-inflammatory
drug (NSAID). When the NSAID was discontinued six
months later, symptoms recurred. Based on CT and mag-
netic resonance imaging (MRI), an osteoid osteoma in
the superior articular process of C7 was suspected and
the patient was referred to our hospital for surgery. There
was tenderness at the paraspinal muscles of the right
neck. Flexion and extension of the cervical spine exacer-
bated the right neck pain. No neurological abnormalities
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were noted, nor were there any abnormal blood test find-
ings. Alignment also appeared normal on a plain cervical
radiograph, and there were no obvious abnormalities.
Upon closer inspection, however, indistinct lucency of
the bone was observed in the right C6/7 facet joint (Fig. 1).
On the plain CT scan, a nidus was seen in the right supe-
rior articular process of C7 (Fig. 2). On the contrast MRI,
there were signal changes in the right superior articular
process of C7, and a conspicuous contrast effect was seen

in the surrounding tissue (Fig. 3). Osteoid osteoma of

Fig. 1. Lateral view (enlarged) of plain radiographs (initial examina-
tion). Alignment is good, and no obvious abnormalities are seen.
Closer inspection, however, reveals indistinct lucency of the bone in
the right C6/7 facet joint (arrows).

Fig. 3. Axial view of cervical contrast magnetic resonance imaging.
There is intensity change (arrows) in the right superior articular pro-
cess of C7, and a conspicuous contrast effect is seen at the surround-
ing tissue.

the right superior articular process of C7 was diagnosed
based on these findings.

Microendoscopic surgery using a tubular retractor
(METRx System Medtronic Sofamor Danek, Co., Ltd.,
Minneapolis, MN, USA) was selected because of its low
invasiveness. A 2-cm incision was made 2 cm to the right

of the midline, and an 18-mm in diameter tubular retrac-

Fig. 2. Cervical spine computed tomography. Bone lucency, thought to
be a nidus, is seen in the right superior articular process of C7 (arrows).

Fig. 4. Photograph and illustration of surgery and excised tumor. (A)
Endoscopic view. (B) lllustration. (C) Excised tumor (arrow). After exci-
sion of the C6 inferior articular process (%) , osteoid osteoma (1) in
the C7 superior articular process (/\) was removed using forceps (A).



tor was placed. After coagulation of the soft tissue, the
right C6/7 facet joint was exposed. After excision of the
C6 inferior articular process, the C7 superior articular
process was removed using a chisel and rongeurs. Right
C6/7 total facetectomy was performed. The right C7
nerve root could be confirmed when the C7 superior ar-
ticular process was completely excised to the lateral side
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(Fig. 4). The operative time was 1 hour 29 minutes, and
estimated blood loss was 5 mL. Pathologically, an osteoid
formation covered with osteoblasts was seen. The patho-
logical diagnosis was thus osteoid osteoma (Fig. 5).

On postoperative plain radiographs, the right C6/7

facet joint was completely resected (Fig. 6). No changes

V.

Fig. 5. Photo of pathological tissue. An osteoid formation (arrows)
covered with osteoblasts is seen (H&E, x400).

Fig. 7. Cervical spine computed tomography (postoperative). Right
C6/7 facet joint is resected, and no tumor is confirmed.

Fig. 6. Plain radiograph (postoperative). (A) Anteroposterior view. (B) Lateral view. Right C6/7 facet joint is resected. No alignment
changes are seen.
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in alignment were detected. Postoperative CT confirmed
complete resection of the tumor (Fig. 7). Postoperative
MRI also showed that the tumor had been completely
resected (Fig. 8). At 28 months after surgery, there had
been no recurrence of symptoms. There was mild spon-
dylolisthesis on C6/7. However, spinal instability such as
increase of spondylolisthesis and/or posterior widening
were not seen in the flexion-extension radiographs.

Discussion

Osteoid osteoma is a benign bone tumor first described
by Jaffe [9] in 1935. It frequently occurs in the long bones
of young men, causing severe pain in the affected area.
On radiographs, osteoid osteoma is characterized by an
area of lucency, a nidus, that is broadly surrounded by
sclerotic bone [10]. Using data from the national registry
of bone tumor patients (1972 to 1995), the incidence of
osteoid osteoma in the spine is low, accounting for 47
(6.1%) of the 765 cases [11]. Among these cases, the tu-
mor commonly occurred in posterior elements, such as
the lamina, facet joint or pedicle [12-15].

We have previously reported endoscopic surgery for
patients with degenerative cervical spine diseases [1-4].
There have, however, been no reports on endoscopic sur-
gery for treating osteoid osteoma. We performed endo-
scopic resection of an osteoid osteoma in a cervical facet
joint.

Kim et al. [16] described the key concepts of minimally
invasive spine surgery: 1) avoidance of muscle crush in-
jury by self-retaining retractors, 2) no disruption of the
tendon attachment sites of key muscles, particularly the
origin of the multifidus muscle at the spinous process,

Fig. 8. Cervical spine magnetic resonance imaging, axial view (postop-
erative). The tumor is completely resected.

3) utilization of known anatomic neurovascular and
muscle compartment planes, and 4) a minimization of
collateral soft tissue injury by limiting the width of the
surgical corridor. This study also pointed out that one of
the main goals of minimally invasive spine surgery is to
reduce trauma to the posterior paraspinal muscles [16].
Although we performed C6/7 total facetectomy, we could
reduce trauma to the posterior paraspinal muscles and
collateral soft tissue injury in the present case by using an
endoscopic technique. However there is a disadvantage
to endscopic surgery in that incomplete resection of the
tumor may occur. Although microendoscopy magnifies
the tumor, there is a possibility that the whole tumor is
not seen. Incomplete resection may thus cause recurrence
of the tumor [17,18].

It has been reported that increased annulus stresses
and segmental instability may occur when bilateral facet
resection exceeds 50% [19]. We performed total unilat-
eral facet resection. Since the patient was only 18 years
old, long-term follow-up observation will be necessary to
monitor the potential appearance of cervical spine insta-
bility and to judge the necessity of instrumentation and
fusion surgery.
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