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Abstract

Background Data: The clinical management of osteolytic spinal lesion is unique, because
it is challenging to approach these lesions. Surgery and/or radiotherapy has been the
treatments of choice for many years; but, surgery may not be an option for patients
with multiple spinal lesion and poor general medical status, and radiotherapy carries
the risk of vertebral collapse and consequent neural compression. Through different
approaches, vertebroplasty has been introduced into clinical practice as an alternative
to traditional surgery and radiotherapy of osteolytic spinal lesion.

Purpose: To evaluate the safety and efficacy of percutaneous vertebroplasty for selected
patients with osteolytic vertebral compression fractures (VCFs).

Study Design: Retrospective descriptive clinical case study.

Patients and Methods: Between March 2009 and April 2014, fifteen patients with back
pain due to primary or secondary vertebral neoplasm were treated with vertebroplasty.
The patients were followed up for 3-6 months, with an average of 5.4 months. The
clinical effects regarding back pain were evaluated with the visual analog scale (VAS)
preoperatively and at 3 days, one month, 3 months and 6 months post-operatively.
Results: Fifteen patients (9 males and 6 females) were treated by vertebroplasty. The age
ranged from 20 to 60 years with a mean of 44.25 years. All patients presented by severe
disabling back pain. The dorsal spine was affected in nine patients followed by lumbar
spine in five patients and only one case in the cervical spine. The pathology was primary
tumor in nine patients and secondary in six cases. All patients had a satisfying resolution
of their painful symptoms postoperatively. Two cases of cement leakage were reported
without major complication.

Conclusion: Percutaneous Vertebroplasty is an effective technique to treat osteolytic
spinal lesions. It is a valuable, minimally invasive, and efficient method that allows quick
and lasting local resolution of painful symptoms. (2013ESJ0O58)

Key Words: Spine; Vertebroplasty; Fracture; metastasis, Cement

Introduction

The management of osteolytic
metastases involving the spine is unique,
because it is challenging to approach
these lesions. Surgery or radiotherapy
has been the treatments of choice for
several years. However, surgery may not
be an option for patients with multiple
metastases and poor general medical

status, and radiotherapy carries the risk
of vertebral collapse and consequent
neural compression due to delayed
bone reconstruction. Through different
approaches, vertebroplasty has been
introduced into clinical practice as an
alternative to traditional surgical and
radiotherapy treatments of osteolytic
metastases.?!
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Osteolytic vertebral fracture is an important cause
of severe back pain, that affect quality of life, physical
and mental health.>*® Painful vertebral lesions
are caused by metastatic disease, hemangioma,
myeloma and painful osteoporotic fractures.?%26:40

Percutaneous vertebroplasty (PVP) is a
minimally invasive technique, in which painful
fractured vertebral body is internally splinted
with image guided percutaneous injections of
polymethylmethacrylate (PMMA) cement. The first
percutaneous vertebroplasty was performed in 1984
by the interventional neuroradiologists Galibert and
Deramond for the treatment of a painful aggressive
hemangioma of a vertebral body.°
The spine is the most frequent location for skeletal
metastases, it occurs in up to 40% of patients with
cancer. The most common primary sites are the
breast, prostate and lung, with involvement of 39%,
24 %, and 20 %, respectively and with a slight male
predominance. The thoracic spine is affected in up
to 70% of cases, followed by the lumbar and cervical
areas.'

If the patient satisfies one or more of these
indications, the surgery must be determined by
the tolerability of the patient to the procedure
and, more importantly, by their estimated life
expectancy. Minimally-invasive techniques, namely
PVP, stereotactic radiosurgery and radiofrequency
ablation have challenged the conventional
management of metastatic spinal disease.?”3®
These less invasive procedures afford palliation,
have a lower morbidity than conventional surgical
operations and may alter our decision-making in
the future.®? we have addressed PVP in 15 patients
with osteolytic vertebral fracture due to different
pathology.

Patients and Methods

This work includes 15 patients with vertebral
compression fracture secondary to neoplasticlesions
either primary or secondary that were subjected
to percutaneous vertebroplasty in the period from
March 2009 to April 2014. We included in our study
any painful vertebral fracture due to vertebral
tumors either primary (hemangioma, myeloma)
or metastatic lesion. Cases with uncontrolled
coagulopathy, discitis/osteomyelitis or sepsis, spinal
canal and or neural compression vertebral collapse
greater than 70% were excluded from this study.
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Patients were subjected to clinical examinations,
routine laboratory work up and neuroimaging.
Neuroimaging includes Plain x-ray spine, CT spine,
MRI spine and Isotope bone scan. MRI spine is a
must in all patients considered for PVP as it provides
both functional and anatomical information.
Percutaneous vertebroplasty were performed for all
the patients under local anesthesia and sedation in
some cases. The patients were followed up clinically
and radiologically for pain, dose of narcotic and
ambulation.

Patients’ pain levels were assessed according
to the visual analog scale (VAS) score; a score of 0
indicated no pain, and a score of 10 indicated the
most pain imaginable.®
Procedure:

In all cases, a large needle, typically 10 or 11 G,
with a beveled tip, a light orthopedic hammer, and
appropriately radio-opaque cement are required.
PVP may be performed with good quality image
intensification alone or under a combination of
computed tomography and image intensification.
The latter technique is more helpful in cervical and
high thoracic procedures. Patients may be sedated
or under anaesthesia.!>1325%7

The route by which the needle is inserted varies
depending on the vertebra to be injected. Most
commonly the needle is inserted via a transpedicular
approach. This has the advantage of reducing early
leaks of cement through the entry point into the
bone. Anterolateral (cervical), intercostovertebral
(thoracic) and posterolateral (lumbar) approaches
may also be used. A trans-oral route has been
described for access to the C2 vertebra.>**

PVP can be performed with injections via both
pedicles (bipedicular), but a single, unipedicular
approach has been the favored technique in this
study. It reduces both trauma to the patient and
the procedure time. The unipedicular technique
requires direction of the needle across the midline
into the anterior third of the vertebral body and
necessitates a more oblique route through the
pedicle. The beveled needle may be steered within
the bone to assist in correct placement.>?23*
Cement injection should take place under optimal
lighting conditions and with lateral fluoroscopy,
including a control image on a second screen to
allow early identification of cement leakage and
progression of cement towards the posterior
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vertebral body wall. Typically the operator will have
between 6 and 8 min to mix and inject the cement.
No specific after care is required. The cement sets
within a few minutes of injection. Patients may
safely sit up and walk once they recover from their
sedation or anaesthesia.”1833

Results

This study includes 15 patients, nine males and
six females. The age was from 20 to 60 years with a
mean age of 44.25 years. All the patients presented
by severe disabling pain but neurologically intact.
Percutaneous vertebroplasty were performed for
them between March 2009 and April 2014.

The dorsal spine was affected in nine patients
followed by the lumbar spine in five patients and
only one case in the cervical spine. The pathology
was primary tumor in nine patients, seven had
painful hemangioma and two had myeloma. While
six patients had secondary metastatic spread from
pulmonary adenocarcinoma (two cases), thyroid
carcinoma (two cases) and hepatocellular carcinoma
in the last two cases. All the patients had a satisfying

resolution of their painful symptoms postoperatively
according to VAS score. Two cases of cement leakage
were detected without major complication. (Table 1)

Percutaneous vertebroplasty were performed for
all the patients, whom improved markedly as regard
severity of pain, ambulation and reduction of post
operative narcotics. Mean VAS score decreased
from 7.5 £ 0.9 pre-operatively to 2.1 + 1.8 by 3 days
after the operation. Mean VAS score remained low
throughout the follow-up period, with 1.7 + 1.6
at one month, 1.6 + 1.7 at 3 months and 0.9 + 0.7
at 6 months, respectively. There was a significant
difference between the pre-operative baseline and
each time point of the post-operative follow-up
(P<0.001) (Table 2).

Thirteen cases had no significant complications
and two cases showed cement leak one in the disc
space and one had venous leak but without major
complications. As regard the radiological follow up
of the patients by plain X rays and CT spine, showed
maintained alignment and height of all injected
segments without significant changes. (Figure 1,2)

Table 1. Study’s Patients Epidemiology and Criteria.

Item Parameters No.
Sex Male 9
Female 6
Pathology Primary tumor Hemangioma 7
Myeloma 2
Secondary tumor lung 2
liver 2
thyroid 2
Site of affection Dorsal spine 9
Lumbar spine 5
Cervical spine 1
level affected One level 13
Two levels 2
Complications No complications 13
Cement leak 2
Table 2. Pre- and Post-Operative Follow-Up VAS Scores of Study’s Patients.
Post-Op
Parameters Pre-Op
3 days 1 month 3 months 6 months
No. 15 15 15 15 13
Mean+SD 7.5+0.9 2.1+1.8 1.7+£1.6 1.6+1.7 0.9+0.7
Versus Pre-Op P<0.001 P<0.001 P<0.001 P<0.001
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Discussion

Since the introduction of PVP as a treatment
for haemangiomas of the vertebral body, cement
augmentation is now used for compression fractures
from osteoporosis, multiple myeloma, and metastatic
spinal disease.> Shimony et al,?® assessed the efficacy
of percutaneous vertebroplasty for metastatic spine
disease. There was an improvement in pain, in 41 of
50 patients while six reported no change and three
had increased pain. The precise mode of action of
PVP is uncertain. The strengthening effect of the
cement injection is thought to provide stability
and prevent further collapse. It is also possible that
the exothermic effects of cement polymerization
directly damage inter-osseous and/or periosteal
nerve endings leading to local death of nerve cells.®’
Results in patients with metastatic fractures
indicated similar levels of symptom control. One of
the largest series with a total of 289 vertebral body
injections, reported satisfactory outcome (defined
as reduction in analgesic dose) in 78% of patients
with osteoporotic fractures, 83% of patients with
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Figure 1. (a) Sagittal T2
MRI of a male patient
20 years old presented
with severe low back
pain due to L2 vertebral
hemangioma. Plain
lateral (b) and AP

(c) radiographs after
right unipedicular
percutaneous
vertebroplasty with
complete cure.

Figure 2. lateral (a) AP (b)
and T sagittal MRI Image
of a male patient 42
years old presented with
severe axial cervical pain
due to metastasis from
hepatocellular carcinoma.
Images showing PVP of
CV2 through transoral
route with preservation of
its height and alignment.

metastatic lesions and 73% of cases of aggressive
vertebral haemangioma. Pain relief was not related
to the proportion of lesion injected in cases of
metastatic disease or myeloma.**!

However, Alvarez et al,! evaluated the efficacy of
vertebroplasty in the treatment of vertebral tumours
in 21 patients with special reference to functional
outcome. Thirteen patients could not walk.
Treatment included percutaneous vertebroplasty
in all patients, radiotherapy in 15 and surgery in
three. Pre-procedural pain, measured by a visual
analogue scale, was 9.1, decreasing to 3.2 after the
procedure and 2.8 by the last follow-up visit. Ten of
13 patients (77%) recovered their walking capacity
and neurological status improved in three of five.
Jang and Lee'® also noted in a series of patients
with osteolytic metastatic spinal tumours, who had
undergone percutaneous vertebroplasty combined
with radiotherapy, that there was relief from pain
in 48% on the third post-operative day, with neither
neurological deterioration nor vertebral collapse
evident at the last follow-up. Nevertheless, they
also noted minor extra vertebral body leakage of
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cement in 72.2% of the levels, all of which were
asymptomatic.

Fourney et al,” reported the largest North
American series of augmentation of cement for
metastatic spinal disease. A total of 97 procedures
(65 vertebroplasty and 32 kyphoplasty) were
performed in 56 patients. Patients noted marked
or complete relief from pain after 49 procedures
(84%) and no change after five (9%). Symptomatic
leakage of cement occurred during vertebroplasty
at six of 65 levels (9.2%) while no extravasations
were seen during kyphoplasty. Important findings
included considerable, lasting relief from pain with a
corresponding decrease in the narcotic requirements
in the patients treated.®°
Vertebroplasty of C2 can be performed using
anterolateral, posterolateral, translateral, and direct
transoral approaches under fluoroscopic and/or
CT guidance; from a technical point of view, the
procedure is more challenging than those in the
thoracic and lumbar spine because of potential
dangerous complications related to the local unique
anatomical features.?>1923
We had one case of osteolytic lesion of C2 vertebra
that was injected transoral without significant
complication with any pain postoperatively. The C2
is a part of a complex biomechanical system in the
upper cervical spine. It is surrounded by a number
of delicate neurological and vascular structures, and
it participates in the cranial movement in different
planes: extension, flexion, rotation, lateral bending,
axial loading, and distraction. Thus, having osteolytic
metastases involving C2 is a threatening condition.
Clinical management of the lesions includes open
surgery, radiotherapy, and vertebroplasty. However,
open surgery may not be an option in patients with
multiple metastases and poor general medical
status.’!

Radiotherapy is the standard palliative treatment
for metastatic bone tumors, reducing pain in 60—
90% of patients within 10-14 days after the start
of therapy, and maximum benefit is obtained after
12-20 weeks. The late onset of pain alleviation
after the therapy is not acceptable for patients with
unbearable pain. More importantly, radiotherapy
can result in minimal and delayed (2-4 months after
the start of irradiation) bone reconstruction, and
this delay in bone reconstruction increases the risk
of vertebral collapse and consequently of neural
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compression.*

Moreover, additional radiotherapy cannot be
performed again in patients with recurrent pain in
whom radiotherapy has already been performed,
due to the dangers of radiation-induced myelopathy.
Therefore, radiotherapy might not be the best
choice for patients with a poor overall prognosis and
a short expected life span.*

In normal anatomy, many neural and vascular
structures pass through the C2 vertebral body on
their way to supporting functions throughout the
body; C2 is surrounded by the larynx and pharynx
anteriorly, the carotid space laterally, the vertebral
artery and cervical nerve posterolaterally, and the
thecal sac posteriorly. It is crucial to avoid these
structures during interventional procedures.?!

The transoral approach is the most straight forward
approach under CT and/or fluoroscopic guidance.
The needle is inserted through the posterior
pharyngeal wall via the open mouth and advanced
through the retropharyngeal space. The approach
is technically feasible; however, there is a potential
risk of infection because maintaining a sterile
field is often difficult with the transoral approach.
Furthermore, nasopharyngeal intubation in patients
with a potentially unstable cervical spine would be
very difficult.®

Sun G et al,*! represent the largest series of patients
with metastasis yet published, demonstrating
the benefit of vertebroplasty for the treatment of
osteolytic metastases at C2 using an anterolateral
approach. They prefer the anterolateral approach
for performing vertebroplasty in C2 because the
procedure carries a low risk of infection and can
be performed under fluoroscopy, which provides
greater real-time guidance than CT does. In
addition, the procedure can be performed under
local anesthesia, avoiding intubation in patients
whose clinical condition is compromised and whose
cervical spines are potentially unstable.

We use prophylactic antibiotics in our case.
The routine use of intravenously administered
prophylactic antibiotics has been reported by
Mathis et al,?* while Kallmes et al,?* reserve use of
these for patients who are substantially immune
compromised. However, complications have been
reported in the anterolateral approach, including
C2 neuralgia due to cement leakage and cerebellar
infarction. Furthermore, the anterolateral approach
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may be not practical in patients with severe pain
who cannot maintain overextension.3!

During the injection, the operator watches

carefully for cement leak under continuous
fluoroscopy. Leaks frequently occur through the
vertebral endplates, especially when severe loss
of height has occurred. Lateral leaks are generally
asymptomatic unless posterolateral where they
may involve the exiting nerve root. Anterior leaks
are rare unless the needle has been inserted too
far and penetrated the anterior cortex. Posterior
cement leak is a potentially serious complication if it
involves the spinal canal but should be avoidable by
ensuring satisfactory cement opacification and using
continuous lateral fluoroscopy. Other associated
risks are those related to needle inserted (pedicle
fracture, dural tear) and embolization of cement
to the lungs.”® Complication rates reported in large
series are low. One series reported 6% asymptomatic
epidural leak, 1.6% neuralgic pain related to
epidural leak, 1% asymptomatic cement pulmonary
embolism and 0.5% asymptomatic leak into an
intercostals artery.'*!® The rate of complications
of percutaneous vertebroplasty in patients with
metastatic disease is higher than that in osteoporotic
patients. In patients with tumours, there are likely
to be osteolytic areas with destruction of the bone
cortex, thereby increasing the risk of symptomatic
leakage of polymethylmethacrylate into the spinal
canal and neural foramina.*
Post-procedure deep venous thrombosis and
pneumonia have been reported, as have rib
and pedicle fracture presumably due to trauma
of needle insertion. Individual reports of more
significant complications exist but these should be
rare with correct technique.? The results of all the
evaluated studies show a significant reduction of
pain, a minor complication rate and a fast, easy to
learn and a favorable technique. Vertebroplasty has
gained widespread popularity, mostly because of
significantly high rates of success, low incidence of
complications, brief surgical time, limited sedation,
minimal recovery period, and short or no hospital
stay.

Conclusion

Vertebroplasty is successful, safe, effective,
rapid image guided therapy for painful vertebral
lesions which is suitable for generally unfit
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patient. It increases mobility, improves quality of
life, decrease narcotic needs and prevent further
vertebral deformity. It is a pain therapy not a cure
for the cause, so the patients continue their specific
treatment of tumor.

References

1. Alvarez L, Perez-Higueras A, Quinones D, Calvo
E, Rossi RE: Vertebroplasty in the treatment of
vertebral tumors: postprocedural outcome and
quality of life. Eur Spine J 12:356-60, 2003

2. Appel NB, Gilula LA: Bull’s-eye modification for
transpedicular biopsy and vertebroplasty. AJR
Am J Roentgenol 177:1387—9, 2001

3. Bernadette stallemeyerMj, Zoarski GH,
Obuchowski AM: Optimizing patient selection
in percutaneous vertebroplasty. J Vascinterv
Radio 14:683-696, 2003

4. Cotten A, Dewatre F, Cortet B, Assaker R,
Leblond D, Duquesnoy B, Chastanet P, Clarisse
J: Percutaneous vertebroplasty for osteolytic
metastases and myeloma: effects of the
percentage of lesion filling and the leakage
of methyl methacrylate at clinical follow-up.
Radiology 200:525-30, 1996

5. Deramond H, Depriester C, Galibert P,
Le Gars D: Percutaneous vertebroplasty
with polymethylmethacrylate: technique,
indications, and results. RadiolClin North Am
36:533-46, 1998

6. Deramond H, Wright NT, Belkoff SM:
Temperature elevation caused by bone cement
polymerization during vertebroplasty. Bone
25:175—21S, 1999

7. Fourney DR, Schomer DF, Nader R, Chlan-
FourneyJ, SukiD, Ahrar K, Rhines LD,GokaslanZL:
Percutaneous vertebroplasty and kyphoplasty
for painful vertebral body fractures in cancer
patients. J Neurosurg Spine 98:21-30, 2003

8. Fries JF, Spitz PW, Young DY: The dimensions
of health outcomes: The Health Assessment
Questionnaire, disability and pain scales. J
Rheumatol 9:789-793, 1982

9. Gailloud P, Martin JB, Olivi A’ Rufenacht DA,
Murphy KJ: Transoral vertebroplasty for a
fractured C2 aneurysmal bone cyst. J Vasc Interv
Radiol 13:340—1, 2002

10. Galibert P, Deramond H. Rosat P, Le Gars D:
Preliminary note on the treatment of vertebral

31



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

angioma by percutaneous acrylicvertebroplasty.
Neurochirurgie 33:166-168, 1987

Gangi A, Dietemann JL, Guth S: Computed
tomography (CT) and fluoroscopy-guided
vertebroplasty: results and complications in 187
patients. Semin Intervent Radiol 16:137—42,
1999

Gangi A, Dietemann JL, Mortazavi R, Pfleger
D, Kauff C, Roy C: CT-guided interventional
procedures for pain management in the
lumbosacral spine. RadioGraphics 18:621—33,
1998

Gangi A, Kastler BA, Dietemann JL: Percutaneous
vertebroplasty guided by a combination of CT
and fluoroscopy. Am J Neuroradiol 15:83—6,
1994

Gilbert RW, Kim JH, Posner JB: Epidural spinal
cord compression from metastatictumor:
diagnosis and treatment. Ann Neurol 3:40-51,
1978

Guo WH, Meng MB, You X, Luo Y, Li J, Qiu M,
Liao ZY: CT-guided percutaneous vertebroplasty
of the upper cervical spine via a translateral
approach. Pain Physician 15:E733-741, 2012
Gupta S, Henningsen JA, Wallace MJ, Madoff
DC, Morello FA, Ahrar K, Murthy R, Hicks ME:
Percutaneous biopsy of head and neck lesions
with CT guidance: Various approaches and
relevant anatomic and technical considerations.
Radiographics 27:371-390, 2007

Hide I.G, Gangi A: Percutaneous vertebroplasty:
history, technique and current perspectives.
Clinical Radiology 59:461-467, 2004
Hochmuth K., Proschek D., Schwarz W,
Mack M., Kurth A.A., Vogl T.J: Percutaneous
vertebroplasty in the therapy of osteoporotic
vertebral compression fractures: a critical
review. Eur Radiol 16:998—-1004, 2006

Jang JS, Lee SH: Efficacy of percutaneous
vertebroplasty combined with radiotherapy in
osteolytic metastatic spinal tumors. J Neurosurg
Spine 2:243-8, 2005

Jensen ME, DionJE: Percutaneousvertebroplasty
in the treatment of osteoporotic compression
fractures. Neuroimaging Clin N Am 10:547—68,
2000

Kallmes DF, Jensen ME. Percutaneous
vertebroplasty. Radiology 229:27-36, 2003

Kim AK, Jensen ME, Dion JE, Schweickert

32

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

PA, Kaufmann TJ, Kallmes DF: Unilateral
transpedicular percutaneous vertebroplasty:
initial experience. Radiology 222:737—41, 2002
Martin JB, Gailloud P, Dietrich PY, Luciani ME,
Somon T, Sappino PA, Rifenach DA: Direct
transoral approach to C2 for percutaneous
vertebroplasty. Cardiovasc Intervent Radiol
25:517-519, 2002

Mathis JM, Barr JD, Belkoff SM, Barr MS, Jensen
ME, Deramond H: Percutaneous vertebroplasty:
A developing standard of care for vertebral
compression fractures. Am J Neuroradiol
22:373-381, 2001

Maynard AS, Jensen ME, Schweickert PA,
Marx WF, Short JG, Kallmes DF: Value of bone
scan imaging in predicting pain relief from
percutaneous vertebroplasty in osteoporotic
vertebral fractures. Am J Neuroradiol 21:1807—
12,2000

Murphy KJ, Deramond H: Percutaneous
vertebroplasty in benign and malignant disease.
Neuroimaging Clin N Am 10:535-45, 2000
National Confidential Enquiry into Perioperative
Deaths. Interventional vascular radiology and
interventional neurovascular radiology. London:
NCEPOD, 2000

Ratliff J, Nguyen T, Heiss J: Root and spinal
cord compression from methylmethacrylate
vertebroplasty. Spine 26:300—2, 2001
Shimony JS, Gilula LA, Zeller AJ, Brown DB:
Percutaneous vertebroplasty for malignant
compression fractures with epidural
involvement. Radiology 232:846-53, 2004
Singh K, Samartzis D, Vaccaro AR, Andersson
GB, An HS, Heller JG: Current concepts in the
management of metastatic spinal disease The
role of minimally invasive approaches. J Bone
Joint Surg Br 88(4):434-42, 2006

Sun G, WangLJ, Jin P, Liu XW, Li M: Vertebroplasty
for Treatment of Osteolytic Metastases at C2
Using an Anterolateral Approach. Pain Physician
16:427-434, 2013

Sundaresan N, Boriani S, Rothman A, Holtzman
R. Tumors of the osseous spine. J Neuro Oncol
69:273-90, 2004

Thillainadesan J, Schlaphoff G, Gibson KA,
Hassett GM, McNeil HP: Long-term outcomes
of vertebroplasty for osteoporotic compression
fractures. J Medical Imaging and Radiation

Egy SpineJ - Volume 8 - October 2013



Oncology 54:307-314, 2010 metastatic spinal neoplasms. Neurosurg Focus

34. Tohmeh AG, Mathis JM, Fenton DC, Levine 15:12, 2003
AM, Belkoff SM: Biomechanical efficacy of 38 wai EK, Finkelstein JA, Tangente RP, Holden L,
unipedicular versus bipedicular vertebroplasty Chow E, Ford M, Yee A: Quality of life in surgical

for the management of osteoporotic
compression fractures. Spine 24:1772-6, 1999
35. Tong FC, Cloft HJ, Joseph GJ, Rodts GR, Dion JE:
Transoral approach to cervical vertebroplasty
for multiple myeloma. Am J Roentgenol

treatment of metastatic spine disease. Spine
28:508-12, 2003

39. Wenger M. Vertebroplasty for metastasis. Med
Oncol 20:203-209, 2003

175:1322-4 2000 40. Weill A, Chiras J, Simon JM, Rose M, Sola-
36. Philips FM. minimal invasive treatment of Martinez T, Enkaoua E: Spinal metastases:

osteoporotic vertebral compression fractures. indications for and results of percutaneous

Spine 28(s):45-53, 2003 injection of acrylic surgical cement. Radiology
37. Vrionis FD, Small J: Surgical management of 199:241-7, 1996

Mohamed Amer MD.
Email: m_amer_2000@yahoo.com
Neurosurgery Department, Tanta University, Tanta, Egypt

Address reprint

request to:

sl ) Tl 33 (5 424N 3gaatly B ylgia Ilaiuiaio ol yguuS Alandl Bl (10 ikaw] (pam|
Ay b (§ AN 2geally b jlgie adiaie fucedac 5 guST il Ba plo (e (et (a1 Of :OBLCd] el
Silgiead 4.441 e ela il 2 Mall gi Sl pand) COIES 9 . Sl ¥ oi4s gegid Liiowd Jiay 40Y (gegd (pa bt 52
A Canids g (6 p2aT1 3 gaatl 2 Baate Clilal (pe Ogilas (il ol jald ()l (9553 W B Juoml pondl (4T g Buisie
Oam Al OlEs GBI Glae ¥ Ll dasiall aa (g yaall HLgd¥l plas Jam olad¥l zlally Gualall fucdall
«§ 1l 3g0atl 3 slgti v daiiaitiinialantly guuSU (GG olad ¥z Matlgfuem! ymt Sl Mall faots lew!
JB¥1g (g ,aaM 3g0atly 5 jlgie tarinie huralas 59w Lins 3010 2 TiiawI (asmt) fcul 53 1Al )| @etaucad
g icew Uyt )

Crbialf s 51 (and clond| 3o b (e (oo (o il lad 9 e S @i (1| il jelll 008 CBia 1B
9315 91 Tt o a1y oW s (5 1A 3908l B jlgin dniunte alae yguuSy

¥ 3 (o U Jaalie @3 YN8 (o ol (i 9 Yord L yle Ot (e (p oty Liay 3010 20 @333 platlg (i,
e LT Y 29 G 3 B Un il Dns IO LE @ 20 Un o sl S @i (@31 5l 0.8 s glins 5l 1 (3
redeall iy i g g di Y g

e Ve J1 Y (o @b st S gl 5. e (ol (3 5o (e (Ol S g Jla y Dl 50 10 00 @3 sl
D o gl Oy COlSD (6 Al S gaatliinn yoo A YT (1o (gilay (i I U2 Do I £ (s daiugicnr
o 9l Ay oY COLED diall Ol ;22T COLED Su g il Laden O 0 8 nidadl) O )3aY) o O 4 31,515
@3 LB (D1 5 W (e foeids o Pcloall s (i 1 il e COES g3l pl y of Crotgeds SN L T Loy ¥ L 4
B s Olacline (99 (o (Al (B [yt e LS Cliaw ¥ O pidd

«(§ 24N 3g-0atls 3 )Lgidl furalaall HgwuSTl ZOlat JLad Cglud 9o ot 3o 4o (pe ew ) ammd) O :awo DT
LB (1, N (0 @313 9 at e S gramiadd Belala O3 (IS Ll i (s ylo (09

Egy SpineJ - Volume 8 - October 2013 33



