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e Vertebroplasty plays a role in controlling pain, restoring the vertebral alignment, and treatment of focal pathologic

lesion by vertebroplasty.

® Fluoroscopically guided anterior percutaneous C2 vertebroplasty is an effective treatment for C2 osteolytic lesions

with abnormal range of motion.

Plain Language Summary

Percutaneous cement injection to the vertebra called vertebroplasty is a method of choice for treatment of some
pathologic fractures that cause pain relief and may restore the height of vertebral body and alignment. In this study,
percutaneous vertebroplasty was applied to treat C2 pathologic fracture which was determined as a solitary plasmacy-
toma. The results in patients’ follow-up showed acceptable pain relief and restoring upper cervical vertebral alignment.

1. Introduction

olitary bone plasmacytoma is a rare tu-
mor of plasma cells which afflicts the
axial skeleton and progresses indolently,
resulting in pathologic fracture, defor-
mity, instability, neurologic deficit, and
pain [1]. Plasmacytoma is more likely
to involve the spine (up to 50% of cases) and is most
commonly found within the thoracic spine. Up to half
of the patients diagnosed with plasmacytoma progress
to develop multiple myeloma within 2 years. The diag-
nosis of solitary plasmacytoma is established histologi-
cally by needle or open bone marrow biopsy. Because
plasmacytoma is a radiosensitive lesion, the conven-
tional external beam radiotherapy is the primary treat-
ment modality [1]. Surgical intervention is reserved for
acute instability and neurologic compromise [1]. The
patient had local and constant pain which worsened
by active neck motion. The pain control consisted of

different medications, hormone replacement, oral
non-steroidal anti-inflammatory drugs, and osteogenic
agents such as bisphosphonates [2].

Galibert and colleagues (1984) described percutane-
ous vertebroplasty as a treatment for vertebral heman-
gioma. Now vertebroplasty is approved as a standard
remedy for other pathologies such as osteoporotic frac-
tures and vertebral metastases [3]. Early and pain relief
up to 90%, is the important benefit of this procedure.
The complication rates were reported at 2%-4% [2].

In the lower and midcervical part of vertebral column,
vertebroplasty performed with the anterolateral ap-
proach. By inserting the needle between carotid-jugular
vessels laterally and the upper airways medially [2].
There were 2 methods for C2 percutaneous vertebro-
plasty [4, 5] direct trans-oral and transpedicular routes
[3]. Post-operative infection, excessive bleeding and
retropharyngeal abscess formation may occur in trans-
oral vertebroplasty, which is less common in anterior

Figure 1. Pre-operative Extension

A: Pre-operative flexion; B: C2 instability
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Figure 2. Intra-operative photograph of the surgical site

A, B: The image of fluoroscopic guidance toward C2; and C, D: The fluoroscopic image showing the filling of the lesion cavity with PMMA

without any leakage

percutaneous approach [3]. Furthermore, pain relief via
the exothermic reaction at bone Polymethyl Methacry-
late (PMMA) [6] interface through destroying sensitized
nociceptor endings, PMMA has shown to possess on-
colytic [7] properties. This study reports a case of soli-
tary plasmacytoma with osteolytic C2 lesion, for whom
fluoroscopically guided anterior percutaneous C2 ver-
tebroplasty was performed and C1-C2 alignment was

restored through it. Thus long-standing control of pain
and maintenance of normal motions without posterior
fusion was another result.

2. Case Presentation

A 52-year-old female patient with severe axial neck
pain over 5 months was admitted to NuroSpine Clinic,

s

Figure 3. Post-operative sagittal and axial reconstruction of cervical CT scan showing the filling of the osteolytic defect of C2 with

PMMA (A) axial
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Figure 4. Cervical X-ray at the month 3 follow-up

A, B: Neutral; C: Extension; and D: Flexion; showing preserved alignment of the upper cervical spine

Shiraz. In physical examination, there was no neurologic
deficits and severe tenderness was detected in upper
cervical part. The pain was aggravated by cervical move-
ment, especially in anterior flexion. Osteolytic lesion in
C2 body with extension into the odontoid process was
showed in cervical CT scan. The patient and her fam-
ily gave written informed consent after being informed
about the risks of the operation. She was admitted with
impression of an osteolytic lesion in C2 and pathologic
fracture. Primary lab data, such as hematologic profile
and urine analysis was requested and metastasis work-
up was performed in hospital course, all of which were
negative and unsussecful in determining primary tumor
or metastasis. Before operation, the Visual Analog Scale
(VAS) score was 10. Her pain did not subside with pain
reliever agents (Figure 1).

She was positioned supine. Her neck was extended,
and a roll was placed under her shoulder between
the scapulae after general anesthesia and intubation.
The right aspect of anterior cervical was prepped. A

22-gauge needle was inserted percutaneous from an-
terior-inferior aspect into the C2 body under biplanar
fluoroscopic guidance, and then replaced by a 13-gauge
Jamshidi needle. After needle biopsy, about 3 cc of
PMMA was injected to fill the lesion with continuous
fluoroscopic guidance assisted and within 5 minutes the
needle was gently removed. Fluoroscopic images dem-

Figure 5. Post-operative MRI
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Figure 6. Cervical X-ray at the month 36 follow-up showing preserved alignment of the upper cervical spine UE{ -

onstrated that the defect was completely filled without
cement leakage from any aspects. A rigid cervical collar
was used to immobilize the neck post-operatively. Im-
mediately after recovery from general anesthesia, the
VAS score decreased from 10 to 2. Early post-operative
flexion and extension cervical X-rays showed acceptable
C1-C2 alignment. The pathologic study of the samples
revealed C2 solitary plasmacytoma. There was no other
bony lesion confirmed via PET scan (Figure 2).

3. Discussion

Solitary plasmacytoma occasionally present with patho-
logic fractures, pain and neurological deficits secondary
to canal compromise. Painful solitary plasmacytoma in
any part of the vertebral column can be treated effec-
tively by vertebroplasty [2]. PMMA injection not only can
improve the cervical spine biomechanics by augmenting
stiffness but also has pain relief effect due to having on-
colytic properties and axial load-bearing capacity.

There are two approaches in the upper cervical spine;
anterolateral and transpedicular. The potential compli-
cations of carotid-jugular and vertebral arteries injuries
are usually reported in both procedures. Fluoroscopi-
cally guided anterior percutaneous C2 vertebroplasty
can be safely performed as an acceptable approach to
restore alignment and relive pain. This needs to be con-
firmed through further studies and meticulous investi-
gations. Not many similar cases of this procedure are
presented previously. Farrokhi et al. [2] reported trans-
oral vertebroplasty in patients with C2 metastasis for
pain palliation. According to their report, this technique
led to a significant rise in VAS. They proposed that ver-
tebroplasty (VAS=0) could relieve pain in patients with
metastasis from breast cancer (Figure 3-5).

In some studies [8, 9] the transoral vertebroplasty of
C2 metastatic lesion with posterior fusion was reported.
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It seems that, in the absence of instability, we may re-
fuse to perform posterior fusion. Vertebroplasty reduces
pain and improves the C2 biomechanical characteristics
[9]. Nonetheless, posterior fusion restricts movement
and can finally reduce the patient’s quality of life.

This finding presented with anterior percutaneous
vertebroplasty of a C2 pathologic fracture, to achieve
acceptable biomechanics and maintain normal cervical
motion, without posterior fusion procedure, and pain
palliation after 36 months of follow-up. It is believed
that this approach has a high potential risk of bleeding
and vascular injury, as of other minimally-invasive pro-
cedures. Adequate experience, meticulous technique,
and accurate case selection, are essential to perform
this procedure successfully.

4. Conclusions

Percutaneous C2 vertebroplasty may be recommend-
ed as an acceptable treatment for C2 pathologic frac-
ture. The results, according to the follow-up period, in-
clude pain palliation, normal cervical motion and higher
quality of life. We believe that this procedure needs
more evaluation, and the safety, pain relief, mainte-
nance of motion and correction of instability in such
pathologies should be assessed (Figure 6).

Ethical Considerations
Compliance with ethical guidelines

All ethical principles are considered in this article. The
participant was informed about the purpose of the
research and its implementation stages; she was also
assured about the confidentiality of their information;
moreover, she was free to leave the study whenever
she wished, and if desired, the research results would
be available to her.

Farrokhi MR, et al. Can C2 Vertebroplasty Restore Alignment. Iran J Neurosurg. 2020; 6(1):35-40.




January 2020, Vol 6, Issue 1, No 20

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualization, data analysis, supervision: Majid
Reza Farrokhi, Amir Tarokh; Data collection: Amir Tarokh;
Drafting the article: Amir Tarokh; Critically revising: Maijid
Reza Farrokhi, Amir Tarokh, Javad Safaei; Reviewing sub-
mitted version of manuscript: Amir Tarokh, Javad Safaei.

Conflict of interest

The authors declared no conflict of interest.

References

[1] Steinmetz MP, Benzel EC. Benzel’s spine surgery e-book: Tech-
niques, complication avoidance, and management. Amsterdom:
Elsevier Health Sciences; 2017.

[2] Farrokhi MR, Derakhshan N, Rezaei H, Shamspour SZ. Stan-
dalone transoral vertebroplasty for treatment of painful meta-
static C2 lesion: A case report. Archives of Neuroscience. 2019;
6(3):86148. [DOI:10.5812/ans.86148]

[3] Galibert P, Deramond H, Rosat P, Le Gars D. Preliminary note on
the treatment of vertebral angioma by percutaneous acrylic ver-
tebroplasty. Neurochirurgie. 1987; 33(2):166-8. [PMID]

[4] Farrokhi M, Nouraei H, Kiani A. The efficacy of percutaneous ver-
tebroplasty in pain relief in patients with pathological vertebral
fractures due to metastatic spinal tumors. Iranian Red Crescent
Medical Journal. 2012; 14(9):523-30. [PMCID] [PMID]

[5] Martin JB, Gailloud P, Dietrich PY, Luciani ME, Somon T, Sappino
PA, et al. Direct transoral approach to C2 for percutaneous ver-
tebroplasty. Cardiovascular and Interventional Radiology. 2002;
25(6):517-9. [DOI:10.1007/s00270-001-0122-7] [PMID]

[6] Cohen JE, Lylyk P, Ceratto R, Kaplan L, Umanskyt F, Gomori JM.
Percutaneous vertebroplasty: Technique and results in 192 proce-
dures. Neurological Research. 2004; 26(1):41-9. [DOI:10.1179/0
16164104773026516] [PMID]

[7] Farrokhi MR, Nikoo Z, Gholami M, Hosseini K. Comparison
between acrylic cage and polyetheretherketone (peek) cage
in single-level anterior cervical discectomy and fusion: A rand-
omized clinical trial. Clinical Spine Surgery. 2017; 30(1):38-46.
[DOI:10.1097/BSD.0000000000000251] [PMID]

[8] Papp Z, Marosfoi M, Szikora |, Banczerowski P. Treatment
of C-2 metastatic tumors with intraoperative transoral or
transpedicular vertebroplasty and occipitocervical poste-
rior fixation. Journal of Neurosurgery. 2014; 21(6):886-91.
[DOI:10.3171/2014.8.SPINE13932] [PMID]

[9] Anselmetti GC, Manca A, Montemurro F, Tutton S, Chiara G, Bat-
tistella M, et al. Vertebroplasty using transoral approach in pain-

Hiﬂ_ S Iranian Journal of
L NEUROSURGERY

ful malignant involvement of the second cervical vertebra (C2):
A single-institution series of 25 patients. Pain Physician. 2012;
15(1):35-42. https://iris.unito.it/handle/2318/1548803

Farrokhi MR, et al. Can C2 Vertebroplasty Restore Alignment. Iran J Neurosurg. 2020; 6(1):35-40.



https://doi.org/10.5812/ans.86148
https://pubmed.ncbi.nlm.nih.gov/3600949/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3482324/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3482324/
https://doi.org/10.1007/s00270-001-0122-7
https://www.ncbi.nlm.nih.gov/pubmed/12357314
https://doi.org/10.1179/016164104773026516
https://doi.org/10.1179/016164104773026516
https://www.ncbi.nlm.nih.gov/pubmed/14977056
https://doi.org/10.1097/BSD.0000000000000251
https://www.ncbi.nlm.nih.gov/pubmed/28107234
https://doi.org/10.3171/2014.8.SPINE13932
https://www.ncbi.nlm.nih.gov/pubmed/25303616
https://iris.unito.it/handle/2318/1548803

