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Abstract

Accepted: 14 November 2018

Osteoid osteoma (OQ) is a small tumor of bone that affects the spine in 10% of the cases. The tumor has a tendency to
neural arc, and the lumbar spine is the most common site of presentation. Lesions of the odontoid process are very rare.
We presented the case of a 20-year-old man who had cervical pain for 8 months. The pain responded to medical therapy.
After investigation, there was a lytic lesion at the odontoid process with the characteristic features of OO in computed
tomography scan and magnetic resonance imaging. Firstly, medical treatment was initiated with the administration of
nonsteroidal anti-inflammatory drugs; however, due to adverse effects and worsening of his pain, the patient underwent
surgical treatment with intralesional curettage from the transoral approach. In addition, the posterior fusion of the first
and second cervical vertebrae was performed. The pain disappeared, and the patient was symptom-free after one year

of follow-up.
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Introduction

steoid osteoma (0Q) is a benign tumor that affects
Oevery bone in the body (1). The tumor accounts

for 3% of all bone tumors (1). Half of the lesions
are located in the tibia and femur and usually affect the
cortical diaphyseal bone (2). Furthermore, 10% of this
bone forming tumor involves the spine (3-5); however,
56.1%, 26.8%, 16%, and 1.1% of spinal 00s occur in
the lumbar spine, cervical, as well as thoracic and sacral
regions, respectively (5).

Neural arc is the most common site of involvement, and
the tumor rarely occurs in the vertebral bodies (3, 5-9).
Pain in the neck and back is the most common symptom
that is aggravated by activity and usually becomes more
severe at nights (9). Due to the complex anatomy of the
spine, the diagnostic delay is common and may last for
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1-2 years (10).

The tumor consists of central nidus lower than 15
mm in diameter often surrounded by sclerotic reactive
bone (11). Medical treatment with nonsteroidal anti-
inflammatory drugs (NSAIDS) can relieve the pain;
nonetheless, it necessitates long-term administration
(12). Surgical excision by intralesional curettage
and marginal or wide resection can be performed
on patients who failed to respond to conservative
treatment (13).

Interstitial laser photocoagulation and percutaneous
radiofrequency coagulation are treatment choices for
00 outside the spine; however, the possibility of neural
damage limits using these new techniques in spinal
lesions (14). Limited cases of 00 in the body and the
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odontoid process of the axis have been reported in the
literature (5, 15-19). In the present article, a case of 00 in
the base of the odontoid and its treatment was reported
in addition to a review of the literature.

Case presentation

A 20-year-old man was visited in the outpatient
clinic with 8 months of neck pain that was radiated to
the occiput. The pain was mild and intermittent and
worsened at nights. On physical examinations, there was
no tenderness. Cervical range of motion was complete
and painful at the endpoints. During previous workup, the
radiography of the neck was performed unremarkable for
any pathologic lesions, and the case took indomethacin
to relieve pain every day.

At our clinic, the patient underwent more workup with
computed tomography (CT) scan, magnetic resonance
imaging (MRI), and whole-body bone scan. In CT scan,
there was a calcified nidus surrounded by lytic area and
sclerotic rim in the right posterolateral region of the base
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of the odontoid process [figures 1A and 1B]. The MRI
showed a low signal intensity in T1- weighted sequence
and intermediate signal intensity at the central part with
high signal intensity rim in T2-weighted sequence at the
base of odontoid [figures 1C and D].

Bone scintigraphy was negative for any lesions in
the cervical spine [Figure 1E]. Due to history, CT scan
and MRI findings, and despite negative bone scan, the
diagnosis of 00 of odontoid was established. The medical
treatment continued due to the surgical treatment as
being a burden of morbidity to the patient and benign
nature of the tumor. After 4 months of conservative
treatment, gastrointestinal bleeding occurred, and the
case could not take NSAIDs; therefore, the pain worsened
and became persistent. At this time, it was decided to
perform surgery on the patient.

The lesion was excised through the transoral
approach. Firstly, the anterior ring of atlas and anterior
part of odontoid were partially removed using a micro
drill (Stryker Co., USA). Then, the nidus was removed

Figure 1A. Coronal computed tomography scan of cervical spine showing the presence of the lesion at the odontoid process with central

nidus and sclerotic rim.

Figure 1B. Sagittal computed tomography scan of cervical spine showing the lesion.
Figure 1C. Lesion with low signal intensity in T1-weighted magnetic resonance imaging.
Figure 1D. Lesion appearing as intermittent signal central nidus and high signal peripheral rim in T2-weighted magnetic resonance imaging.

Figure 1E. Lesion with no increase of uptake in bone scintigraphy.
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Figures 2a and 2b. Presentation of complete removal of lesion by postoperative sagittal and coronal computed tomography scans.

Figure 3. Patientundergoing the firstand second cervical vertebrae
fusion.

by means of a curette. Due to the posterior location
of nidus in the odontoid process, there was no access
to the lesion without the removal of the anterior part
[figures 2a and b].

Because C1 anterior ring and base of the odontoid
process were removed, the surgeons were concerned
about the atlantoaxial instability and its catastrophic
consequences. The first and second cervical vertebrae
(C1-C2) fusion was performed using C1 and C2 pedicle
screws construct posteriorly [Figure 3]. Histopathologic
examination confirmed the diagnosis [Figure 4].
Symptoms of the patient disappeared completely at
the postoperative night. During one year of follow-
up, the results were favorable without any significant
disabilities.

Discussion

The OO is a benign tumor occurring in the second
decade of life with a twice-higher predilection in males
than that in females (4). In the spine, the incidence
of tumor in the anterior elements is rare, and the
occipitocervical junction involvement is also uncommon
in the cervical spine (20). In the present case, the base of
odontoid process was the site of lesion. The radiography
was unremarkable for the lesion due to the complexity of
spinal anatomy and overlapping of bony structures, such
as this case (21). The CT scan of 0O is diagnostic and
defines the extent of the tumor accurately (22).

The OO can be conservatively managed with the
administration of NSAIDS and aspirin; however, the
duration of the treatment regimen is long, and the
side effects of drugs preclude its use (12, 23, 24). In
the present case, the pain was firstly controlled with
the administration of indomethacin; nonetheless,
gastrointestinal bleeding medical treatment. Another
aspect of the present case was the negative results of
bone scan without the increase of uptake in the tumor
site. Results of previous studies demonstrated that the
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Figures 4a and 4b. Histopathologic images showing the presence of anastomosing trabeculae of osteoid and woven bone rimmed by a single
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layer of benign activated osteoblasts interspersed by fibrovascular stroma.

sensitivity of bone scan for the detection of 00 is 100%
(25-28). However, the findings of other studies showed
false-negative results, and it is recommended that patient
symptoms and CT scan are enough for the diagnosis of
00 (29, 30).

Buccireported an 00 at the base of odontoid in a 7-year-
old boy with atlantoaxial rotational limitation that was
excised through the transoral approach (15). In a case
series of 11 patients with spinal 00, Raskas reported a
6-year-old boy with the lesion observed in the body of C2
that was resected without fusion (5). Another reported
case was a 15-year-old boy by Molloy. The tumor existed
in the posterior body of C2, and it was excised through
the anterior approach. In addition, C1-C2 fusion was
avoided, and post-operative halo vest was used for 6
months (16). Al-Balas also excised OO from the odontoid
process of C2 anteriorly in a 16-year-old male. The C1-C2
was preoperatively auto-fused due to the intraarticular
nature of lesion and inflammatory reaction in atlantoaxial
joint (17).

There were two cases of 00 in the odontoid process
who were administered with NSAIDS for conservative
management. The cases included a 14-year-old girl who
took celecoxib for 2 years with disappearing of nidus after
this period and an 18-year-old boy who was reported
without any symptoms after 2 years of follow-up (18, 19).

Gasbarrini in the review of 81 cases of 00 in the mobile
spine observed a case of tumor in the body of C2 who
underwent open biopsy and excision through a minimally
anterior approach by percutaneous lead tunnel and C2-
C3 fusion with minimal plate application (14).

The 0O of odontoid can be conservatively managed;
however, the duration of drug intake is extremely
long, and the complication of medication may be the
prevention of use. The operative approach is performed
through an anterior approach with the complete excision
of the nidus. Moreover, if there is atlantoaxial instability
after tumor resection, C1 should be fused to C2 with the
expense of cervical rotation.

Ebrahim Ameri MD

Farshad Nikouei MD

Hassan Ghandhari MD

Saeed Sabbaghan MD

Behrooz Givehchian MD

Bone and Joint Reconstruction Research Center, Shafa
Orthopedic Hospital, Iran University of Medical Science,
Tehran, Iran

References

1. Huvos AG. Bone tumors: diagnosis, treatment and
prognosis. Philadelphia: W.B. Saunders; 1991.

2. Kransdorf M], Stull MA, Gilkey FW, Moser RP Jr.
Osteoid osteoma. Radiographics. 1991; 11(4):671-96.

3. Zileli M, Cagli S, Basdemir G, Ersahin Y. Osteoid
osteomas and osteoblastomas of the spine. Neurosurg
Focus. 2003; 15(5):E5.

4. Jackson RP, Reckling FW, Mantz FA. Osteoid osteoma
and osteoblastoma: similar histologic lesions with

different natural histories. Clin Orthop Relat Res.
1977; 128(1):303-13.

5. Raskas DS, Graziano GP, Herzenberg JE, Heidelberger
KP,Hensinger RN. Osteoid osteoma and osteoblastoma
of the spine. Clin Spine Disord. 1992; 5(2):204-11.

6. Azouz E, Kozlowski K, Marton D, Sprague P, Zerhouni
A, Asselah F. Osteoid osteoma and osteoblastoma of
the spine in children. Report of 22 cases with brief
literature review. Pediatr Radiol. 1986; 16(1):25-31.



(570)

THE ARCHIVES OF BONE AND JOINT SURGERY. ABJS.MUMS.AC.IR
VOLUME 7. NUMBER 6. NOVEMBER 2019

7. Kirwan EO, Hutton PA, Pozo JL, Ransford AO. Osteoid

osteoma and benign osteoblastoma of the spine.

Clinical presentation and treatment. ] Bone Joint Surg

Br. 1984; 66(1):21-6.

Ozaki T, Liljenqvist U, Hillmann A, Halm H, Lindner N,

Gosheger G, et al. Osteoid osteoma and osteoblastoma

of the spine: experiences with 22 patients. Clin Orthop

Relat Res. 2002; 397(1):394-402.

Kan P Schmidt MH. Osteoid osteoma and

osteoblastoma of the spine. Neurosurg Clin N Am.

2008; 19(1):65-70.

10.Harish S, Saifuddin A. Imaging features of spinal
osteoid osteoma with emphasis on MRI findings. Eur
Radiol. 2005; 15(12):2396-403

11.Esteban Cuesta H, Martel Villagran ], Bueno
Horcajadas A, Kassarjian A, Rodriguez Caravaca G.
Percutaneous radiofrequency ablation in osteoid
osteoma: Tips and tricks in special scenarios. Eur ]
Radiol 2018;102:169-175.

12.Kneisl ]S, Simon MA. Medical management compared
with operative treatment for osteoid-osteoma. ] Bone
Joint Surg Am. 1992; 74(2):179-85.

13.Quraishi NA, Boriani S, Sabou S, Varga PP, Luzzati
A, Gokaslan ZL, et al. A multicenter cohort study
of spinal osteoid osteomas: results of surgical
treatment and analysis of local recurrence. Spine J.
2017; 17(3):401-8.

14.Gasbarrini A, Cappuccio M, Bandiera S, Amendola L,
van Urk P, Boriani S. Osteoid osteoma of the mobile
spine: surgical outcomes in 81 patients. Spine. 2011;
36(24):2089-93.

15.Bucci MN, Feldenzer J]A, Phillips WA, Gebarski
SS, Dauser RC. Atlanto-axial rotational limitation
secondary to osteoid osteoma of the axis: case report.
] Neurosurg. 1989; 70(1):129-31.

16.Molloy S, Saifuddin A, Allibone ], Taylor BA. Excision
of an osteoid osteoma from the body of the axis
through an anterior approach. Eur Spine ]J. 2002;
11(6):599-601.

17.Al-Balas H, Omari H, Mustafa Z, Matalka 1. Osteoid
osteoma of the odontoid process of the axis
associated with atlanto-axial fusion. Br ] Radiol. 2014;
82(979):e126-8.

18.Neumann D, Dorn U. Osteoid osteoma of the dens axis.

OSTEOID OSTEOMA OF ODONTOID

Eur Spine J. 2007; 16(3):271-4.

19.Qiao J, Zhu F, Zhu Z, Liu Z, Qian B, Qiu Y. Conservative
treatment for osteoid osteoma of the odontoid
process of the axis: a case report. World ] Surg Oncol.
2014; 12(1):305.

20.Bruneau M, Cornelius JF, George B. Osteoid osteomas
and osteoblastomas of the occipitocervical junction.
Spine. 2005; 30(19):E567-71.

21.Chai JW, Hong SH, Choi ]Y, Koh YH, Lee JW, Choi JA,
et al. Radiologic diagnosis of osteoid osteoma: from
simple to challenging findings. Radiographics. 2010;
30(3):737-49.

22.Gamba JL, Martinez S, Apple ], Harrelson JM, Nunley
JA. Computed tomography of axial skeletal osteoid
osteomas. AJR Roentgenol. 1984; 142(4):769-72.

23.Yokouchi M, Nagano S, Shimada H, Nakamura S,
Setoguchi T, Kawamura I, et al. Early complete
remission of osteoid osteoma with conservative
medical management. Pediatr Rep. 2014; 6(1):5311.

24.Goto T, Shinoda Y, Okuma T, Ogura K, Tsuda Y,
Yamakawa K, et al. Administration of nonsteroidal
anti-inflammatory drugs accelerates spontaneous
healing of osteoid osteoma. Arch Orthop Trauma
Surg. 2011; 131(5):619-25.

25.Wells RG, Miller JH, Sty JR. Scintigraphic patterns in
osteoid osteoma and spondylolysis. Clinl Nucl Med.
1987; 12(1):39-44.

26.Sharma P, Mukherjee A, Karunanithi S, Nadarajah
], Gamanagatti S, Khan SA, et al. 99mTc-Methylene
diphosphonate SPECT/CT as the one-stop imaging
modality for the diagnosis of osteoid osteoma. Nucl
Med Commun. 2014; 35(8):876-83.

27.Lisbona R, Rosenthall L. Role of radionuclide
imaging in osteoid osteoma. AJR Roentgenol. 1979;
132(1):77-80.

28.Schneider PL, Graham ]]. Coexisting cervical spine
lesions. Os odontoideum and osteoid osteoma. Spine.
1991; 16(8):1005-7.

29.Fehring TK, Green NE. Negative radionuclide scan in
osteoid osteoma: a case report. Clin Orthop Relat Res.
1984; 185(1):245-9.

30.Marcuzzi A, Acciaro AL, Landi A. Osteoid osteoma of
the hand and wrist. ] Hand Surg Br. 2002; 27(5):440-3.



