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ABSTRACT

Background: Gross-total excision of spinal osteoblastomas remains challenging as they are typically found in
close proximity to major neural and/or vascular structures. Here, we found that O-arm navigation allowed for
safe/effective excision of a spinal osteoblastoma in a 29-year-old male.

Case Description: A 29-year-old male presented neurologically intact with mid back pain of 8 months’ duration
and 2 months of the left-sided chest wall discomfort. X-rays showed a sclerotic left D12 pedicle, while the MRI
revealed an extradural lesion in extending into the left D11-12 neural foramen (i.e., hypointense on both T1- and
T2-weighted images). The CT scan suggested a “floating” foraminal radiolucent lesion with surrounding vertebral
body/posterior elements sclerosis and dense peripheral rim enhancement. These findings were diagnostic for an
osteoblastoma. Utilizing O-arm navigation, the nidus and full extent of the lesion were excised (i.e., utilizing
intralesional curettage). Two year’s postoperatively, there was no MR evidence of tumor recurrence.

Conclusion: O-arm navigation provided accurate intraoperative localization to safely and fully excise a left D11-
D12 spinal osteoblastoma.

Keywords: Accuracy, O-arm navigation, Safety, Spinal osteoblastoma, Various operative modalities

INTRODUCTION

About 40% of all osteoblastomas are found in the spine. They mostly involve the posterior spinal
elements and occur in, in descending order, the cervical, lumbar, and thoracic regions.” Although
MR studies are often equivocal, CT examinations document the lytic/calcified nidus surrounded
by a sclerotic rim, classical for osteoblastomas. Here, a 29-year-old male with a left-sided D11/D12
osteoblastoma underwent O-arm localization and safe marginal intralesional nidus resection.

CASE DESCRIPTION

A 29-year-old male presented with 8 months of mid back pain and 2 months of the left-sided
chest wall discomfort with VAS 8/10. His examination revealed diffuse mid back tenderness but
no neurological deficit. X-rays showed a mixed sclerotic/lytic lesion involving the left D12 pedicle
and superior articular process [Figures la and b]. The MRI showed an extradural left-sided
D11-12 foraminal lesion. It also involved the superior articular process and left pedicle of D12
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S. No.
1.

Literature

Percutaneous
CT-guided resection

Percutaneous laser
photocoagulation
under CT guidance

Video-assisted
thoracoscopic surgery
(VATS)

2D versus 3D
fluoroscopy-guided
open excision

3D navigation-guided
excision

Author

Assoun et al.

Gangi et al.

Campos et al.

Kadhim et al.

Rajasekaran et al.

Merits

Complete excision of nidus and with
no recurrence seen in nonspinal
osteoblastoma.

18-gauge to maximum 14-gauge
needle with high degree of precision.
The procedure is performed under
neuroleptanalgesia and requires only
overnight hospitalization.

Accuracy and completeness of VATS is
comparable with open with advantages of
minimal invasive technique.

Safe and effective localization was
achieved by intraoperative O-arm
guidance followed by intraoperative
confirmatory CT scan.

Accuracy, precision with real-time
imaging and intraoperative CT
confirmation of complete extirpation of
tumor.

Table 1: Highlighting different surgical modalities available to treat spinal osteoblastoma with their merits and demerits.

Demerits

High failure rate, scattering of metal
instruments, difficulty in accurately
localizing the drill tip, accidental dural
and spinal cord injury.

Do not permit histologic confirmation,
so it is not indicated in any doubtful
lesions.

Heating the tip of a needle to 90°C

for 4-6 min in a nidus situated
adjacent to neural structures inevitably
risks thermal damage to the neural
structures.

Steep learning curve, keeping up

with evolving surgical technique and
instrumentation, and higher costs.

The C-arm failed to identify the tumor
in one case and needed transport to
perform a CT scan.

Radiation exposure and high-cost factor.

b

Figure 1: X-ray and MRI images; (a) AP view showing sclerosis of the left D12 pedicle, (b) lateral view showing radiolucent shadow in D12
superior articular process along, (c) sagittal T1WI showing hypointense lesion surrounded by isointense shadow, (d) sagittal T2WI showing
hypointense shadow obliterating foramen, and (e) axial TIWI and (f): axial T2WI showing involvement of pedicle and part of endplate
(white arrows).
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(i.e., hypointense on both TIWI and T2WI) [Figures 1c-f].
The CT scan showed; a floating foraminal radiolucent lesion,
pedicular cortical ballooning, and breach with posterior
element sclerosis plus peridiscal osteophytes. The enhanced
study revealed a peripheral dense rim enhancement involving
the superior articular process and superior end plate of
D12 [Figures 2a-c]. These findings were consistent with the
diagnosis of an osteoblastoma.

Surgery

Using O-arm navigation, the tumor was entirely excised
(i.e., including the tumor nidus and intralesional curettage)
and followed by a standard posterior midline pedicle/
screw/rod instrumented fusion from D11 to L1 level
[Figures 3a-d, 4a]. The patient was mobilized the next
day, and gradually, his back pain improved to 3/10 on the
VAS scale. The histopathological evaluation confirmed
the diagnosis of an osteoblastoma [Figure 4b]. The latest
2-year postoperative follow-up revealed that the patient
was asymptomatic without tumor recurrent on the CT scan
[Figures 4c-f].

DISCUSSION
Frequency and location of osteoblastomas

Osteoblastomas constitute 1% of all bone tumors, with
40% localized to the spine. They are typically located in
posterior elements, in descending order, of the cervical,
lumbar, thoracic spine, and only rarely the sacrococcygeal
levels. About 80% of osteoblastomas occur in patients under
30 years of age and are predominantly found in males (ie.,
male-to-female ratio of 2.5:1). The pain associated with
osteoblastomas is somewhat less robust with NSAIDS/aspirin
versus osteoid osteomas (i.e., defined as < 1.0 cm).”!

Figure 2: CT images; (a) sagittal image showing floating foraminal
nidus, (b) coronal image showing peridiscal osteophyte, and (c) axial
image showing thinned out ballooned cortex (white arrows).

Two presentations: Conventional versus aggressive

There are two types of osteoblastomas; conventional and
aggressive.l'”!. Conventional lesions are typically localized
within the osseous spinal structures, often demonstrating
a lytic occasionally calcified nidus with a sclerotic rim
best seen on CT scan."”! Aggressive tumors are equal to or
>1.5 cm and present almost a year earlier than conventional
osteoblastomas. Radiographically, they are predominantly
lytic lesions that often extend into the paravertebral soft
tissues and epidural space. Patients who present with
neurological deficits require radical tumor excision to avoid
recurrence.

Surgical recommendations for osteoblastomas

The total excision of osteoblastomas is recommended as they
have a 50% recurrent rate with partial/subtotal excision.”
Marginal en bloc resection with intralesional excision of the
nidus is the mainstay of treatment, as performed in this
case. Multiple advanced technologies have been utilized
to facilitate intraoperative localization and safer resection
of osteoblastomas [Table 1]. They include radionuclide
localization using gamma probe,”! intraoperative CT-
guided localization,*! and computer navigation-
aided localization.®”)  Percutaneous CT-guided laser
photocoagulation and thermal ablation have been used.?

Rajasekaran et al. used of fluoroscopy-based computer
navigation in four cases of osteoid osteoma.”!

Campos et al. used O-arm navigation in video-assisted
thoracoscopic surgery for resection of osteoid osteoma in
dorsal vertebra.” Mori et al. successfully treated two cases of
osteoid osteoma located adjacent to facet joint by navigation-

Figure 3: Intraoperative clinical

navigation and
(a) navigation-guided exact location of nidus, (b) burring superior
articular process of D12, (c) excised nidus, and (d) postoperative
O-arm 3D CT confirming complete excision of tumor.

images;

Surgical Neurology International « 2022 « 13(263) | 3



Hadgaonkar, et al.: O-arm navigation in spinal osteoblastoma

Figure 4: (a) Postoperative X-ray showing absent nidus and proper implantation, (b) histopathological slide showing a neoplasm composed
of interanastomosing trabeculae of woven bone lined by a single layer of osteoblast set within loose edematous fibrovascular stroma with
no evidence of increase mitosis or necrosis consistent with osteoblastoma, and (c-f) 2 years postoperative CT images showing no signs of

recurrence.

guided high-speed drill through a translaminar tunnel to
reach the nidus.!! The high cost of O-arm navigation and
radiation exposure is the shortcomings of this technique (i.e.,
the radiation produced by an O-arm is comparable to a CT
scan or a prolong use of C-arm). A low-dose protocol (as
used here) can reduce the radiation nearly to half (CT chest
O-arm standard dose — 2.99 mSv and low dose - 1.88 mSv).[!

CONCLUSION

O-arm navigation aids accurate location of spinal
osteoblastoma and helps to target the nidus resulting in it’s
safe and complete excision with intraoperative confirmatory
CT scan avoiding neural damage, minimizing dissection,
bone removal, and blood loss resulting in faster recovery.
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