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Figure　1.　Preoperative contrast-enhanced computed tomography showing the location of the tumor. (A) 3D re-

construction (B) Sagittal (C) Axial view. 
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The incidence of osteochondroma in the vertebrae is very

low1). Only a few cases of osteochondroma at the C2 verte-

bra are reported in the literature2). Removing the tumor at

the C2 vertebral body is technically demanding. Removing

the tumor from the anterior might be a more rational

method; however, an invasive transoral approach with oc-

cipitocervical fusion might be required3). Removing the tu-

mor using a posterior approach is less invasive, though it

might cause spinal cord deterioration, unless the procedure

is precisely and carefully performed. Several authors have

reported the usefulness of the O-arm for upper cervical

spine surgery4-6). However, there have been no reports of the

removal of a bone tumor at the C2 vertebral body using the

O-arm. Here we describe a patient with osteochondroma at

the C2 vertebral body, which was totally resected by a pos-

terior approach using the O-arm.

A 77-year-old man came to our hospital with numbness

of the right upper limb and gait disturbance. Preoperative

contrast-enhanced 3D CT revealed a bone tumor at the C2

vertebra body (Fig. 1). MRI T2-weighted images showed the

tumor compressed the spinal cord from the right ventral side

(Fig. 2). Surgery was planned because of his neurological

symptoms. Because the tumor was partly located at the ven-

tral side to the spinal cord, knowing the accurate location of

the tumor was required to remove the tumor safely and

completely. Therefore, the O-arm was used for surgery.

After the induction of general anesthesia, the patient was

placed in a prone position. MEP monitoring was used dur-

ing surgery. A midline incision was made to expose the C1

posterior arch and the C2 lamina. The right venous plexus at

the C1-2 was shrunk, and no massive bleeding was ob-

served. The right C2 nerve root was compressed to a cranial
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Figure　2.　Preoperative magnetic resonance image showing severe spinal cord compres-

sion from the right ventral side (A, B). 
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Figure　3.　Intraoperative images. Intraoperative photograph showing compression of the spinal 

cord by the tumor (white arrow) (A). Navigation screen clearly showing the location of the tumor 

(B). 
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Figure　4.　Navigation screen. The inside part of the tumor was removed, and the remnant of the 

tumor was chipped down and removed (white arrow) (A).  
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side. The tumor was exposed easily (Fig. 3A). Next, the ref-

erence frame was attached to the C2 spinous process, and an

O-arm scan was performed. Using O-arm navigation, we

could recognize the location of the tumor precisely (Fig. 3

B). First, we removed the inside part of the tumor using a

high-speed drill burr, and a second O-arm scan was per-

formed. Then, the remnant of the tumor was chipped down.

A third O-arm scan was performed after complete resection

of the tumor (Fig. 4). Postoperative histopathology revealed

osteochondroma. His neurological symptoms completely dis-

appeared three months after surgery.

The treatment of a bone tumor using the O-arm has been

reported7,8). Ando et al. reported that 18 surgical cases of pri-

mary spinal tumors used the O-arm. They concluded that O-

arm use improved the safety and oncological results because

they could confirm the location of the tumor precisely and

reconfirm the complete resection of the tumor during sur-

gery. In our case, the osteochondroma was placed at the C2

vertebral body and compressed the spinal cord from the ven-

tral side. To remove the tumor safely, we needed to recog-

nize the location of the tumor precisely and the status of the

tumor resection during surgery. As shown in Fig. 3B, the lo-

cation of the tumor was clearly seen using the O-arm. In ad-

dition, we would know how much of the tumor was resected

during surgery, and further strategies could be made (Fig. 4

A). Another advantage is that tumor resection can be con-

firmed during surgery. We did not perform an intraoperative

pathological exam on the tumor because the CT and MRI

did not show the typical appearance of a malignant tumor,

such as bone destruction or an invasion to the surrounding

tissues. In summary, O-arm navigation is useful for the re-

moval of bone lesions in the spine, especially if they are lo-

cated in an area where an approach is difficult. However, a

disadvantage of the O-arm is that the patients are exposed to

radiation, as we need to perform a CT scan during the pro-

cedure.

Conflicts of Interest: The authors declare that there are

no relevant conflicts of interest.

Ethical Approval: unnecessary

Author Contributions: Kenji Hagiwara wrote and pre-

pared the manuscript. All authors participated in the study

design. All authors have read, reviewed, and approved the

article.

Informed Consent: Written informed consent was ob-

tained from the patient for publication of this case report.

References
1. Lotfinia I, Vahedi A, Aeinfar KJ, et al. Cervical osteochondroma

with neurological symptoms: Literature review and a case report.

Spinal Cord Ser Cases. 2017;3:16038.

2. Chatzidakis E, Lypiridis S, Kazdaglis G, et al. A rare case of soli-

tary osteochondroma of the dens of the C2 vertebra. Acta Neuro-

chir (Wien). 2007;149(6):637-8.

3. Hadley MN, Spetzler RF, Sonntag VK. The transoral approach to

the superior cervical spine. A review of 53 cases of extradural

cervicomedullary compression. J Neurosurg. 1989;71(1):16-23.

4. Wada K, Tamaki R, Yui M, et al. C1 lateral mass screw insertion

caudally from C2 nerve root - An alternate method for insertion of

C1 screws: A technical note and preliminary clinical results. J Or-

thop Sci. 2017;22(2):213-7.

5. Hitti FL, Hudgins ED, Chen HI, et al. Intraoperative navigation is

associated with reduced blood loss during C1-C2 posterior cervi-

cal fixation. World Neurosurg. 2017;107:574-8.

6. Smith JD, Jack MM, Harn NR, et al. Screw placement accuracy

and outcomes following o-arm-navigated atlantoaxial fusion: a fea-

sibility study. Global Spine J. 2016;6(4):344-9.

7. Neva J, Smith BW, Joseph JR, et al. Use of intraoperative naviga-

tion for reconstruction of the C1 lateral mass after resection of



dx.doi.org/10.22603/ssrr.2020-0070 Spine Surg Relat Res 2020; 4(4): 380-383

383

aneurysmal bone cyst. World Neurosurg. 2017;102:693.e21-693.e

27.

8. Ando K, Kobayashi K, Machino M, et al. Computed tomography-

based navigation system-assisted surgery for primary spine tumor.

J Clin Neurosci. 2019;63:22-6.

Spine Surgery and Related Research is an Open Access journal distributed under

the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Interna-

tional License. To view the details of this license, please visit (https://creativeco

mmons.org/licenses/by-nc-nd/4.0/).


