Med. J. Cairo Univ., Vol. 91, No. 1, March: 371-379, 2023

www.medicaljour nal ofcair ouniver sity.net

Role of Vertebroplasty for Treatment of Spinal Compression Fracture

in Spinal Tumors

AHMED M. ROSHDY, M.D.*; YOUSSRY K. ELHWARY, M.D.*; YASSER M. SAQR, M.D.** and

HAITHAM A.A.l. DESOKY, M.D.*

The Department of Orthopaedic Surgery, Faculties of Medicine, Cairo* and Port Said** Universities

Abstract

Background: The spineis one of the essential structures
in the human body, and it is the third most common site of
abnormal cell proliferation, therefore, prompt evaluation and
appropriate management of spinal pain and dysfunction is
important. Spinal tumors may cause a variety of symptoms
depending on their type, location, and rate of growth. Verte-
broplasty isaminimally invasive, radiologically guided
procedure that consist of percutaneous injection of a surgical
cement into a vertebral body.

Aimof Sudy: To evaluate the role of vertebroplasty in
management of o vertebral compression fracturesin spine
tumors.

Patients and Methods: In this study atotal of 20 patients
with 49 vertebral compression fractures underwent vertebro-
plasty at our institution andanalysing the clinical and radio-
graphic outcomes using the VAS and the DOI scores.

Results: Were decreasing in VAS score from 8.65to 1.8,
and ODI score was 84.2, decreasing to 17.4 at the last follow-
up visit.

Conclusion: Our study demonstrates that PV is a successful
technique for painmanagement and consolidation of pathologic
vertebral bodies |eads to substantial functional improvement
with avery low rate of complications.

Key Words: Vertebroplasty — Treatment of spinal ftracture —
Spinal tumors.

Introduction

THE spineisamechanical entity. The spine can
be considered a flexible multi-curved column. The
shape is importantin absorbing energy and protect-
ing against impact. The spine hasfour major inter-
related some what disparate functions. Support,
mobility, protection, and control. The spine supports
the internal organs, the upper and lower extremities,
the trunk, the head and externa load moments [1].

Mobility is required for the many physical tasks
of daily living, which tend to complicate the spine
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structure. The basic functional unit of the spineis
termed the motion segment. The spine architectures
also serve to protect the spinal cord and nerves.

The facet joints are essential to the control of
normal motion, and they also serve as a constraint
because of their orientation. Thus the motion of
each segment is controlled actively by muscles
and passively by ligaments [1].

Inanormal erect spine, there are four sagittal
curves that balance one another: Cervical lordosis,
thoracic kyphosis, lumbar lordosis and the sacral
kyphosis. Kyphotic deformities occur when either
of these elementsis disrupted [2].

The vertebral body is the primary anterior
structure resisting anterior compressive forces.
Any factor that compromise the integrity of the
vertebral body. E.g., osteoporosis, tumor, infection,
or trauma, will have atendency to promote Ky-
photic deformities [1,2] . Compression fractureis
the common failure mode of vertebral disc complex
in severe axial loading [3-6].

When considering oncologic conditions, the
spineisthe third most common site of abnormal
cell proliferation, therefore, prompt evaluation and
appropriate management of spinal pain and dys-
function isimportant [3].

The tumorsinvolve the bony vertebral column
and are usually metastatic. The most common
metastatic spinal tumorsin women are from the
breast and lung while in men, they are most often
from the prostate and lung [7]. Tumors arising from
bone and cartilage cells do occur in the spine,
although with less frequency. Osteogenic sarcoma,
lymphoma, multiple myeloma are a malignant bone
tumors. Hemangioma, osteochondroma and Osteoid
osteomas are benign [8,9].
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Of al primary spina tumors, the majority (50
percent) involves the thoracic spina canal, while
the remainder affects the lumbosacral spine and
cervical spine (30 percent and 20 percent respec-
tively). Most spinal tumors present insidiously
with symptoms including pain, unilateral motor
weakness, sensory |oss, and autonomic dysfunction
[10].

The philosophy of management of patients with
bone metastasisis by nature palliation. This en-
compasses preservation of function, pain control,
spinal stability and, if possible, preventing the
development of further pathological fracture [9].

The major indication for percutaneous verte-
broplasty is the treatment of symptomatic oste-
oporotic or neoplastic vertebral body compression
fracture(s) refractory to medical therapy [10].

Percutaneous vertebroplasty isaminimally
invasive, radiologically guided procedure that
consists of percutaneous injection of a surgical
cement (usually polymethylmethacrylate [PMMA])
into avertebral body. First described by Galibert
et a., [11] to treat a C2 hemangioma, it has been
used to treat a variety of other pathologies because
of its ability to reduce pain and to strengthen and
stabilize the bone [12] .

Material and M ethods

We performed a prospective analysis of 20
patients treated with vertebroplasty at our institution
(teachers hospital) during period between february
2013 and october 2016. They had VCFs at levels
C3to L5 dueto osteolytic lesion arising from
primary spinal tumors and secondary metastatic
tumors. There were 49 VCFsin these 20 patients.

The goals of this study were to determine the
safety and effectiveness of vertebroplasty inim-
proving vertebral body height, decreasing pain,
and improving function. The study included 20
patients (12 male, 8 female) with afollow-up of
12 months. The median age was 57 years (range
33-75 years). Subjects were excluded if they had
associated spinal stenosis, neurologic deficit, an
active infection, and severe comorbidities, such as
uncorrected coagul opathy.

Preoperatively all the patients were evaluated
using a standardized sheet and the findings were
tabulated as preoperative clinical and radiological
data. Physical examination combined with lateral
radiographs, magnetic resonance imaging and
computerized tomography were used to diagnose
vertebral body compression fractures.

From Twenty patients, diagnosis was painful
vertebral Haemangiomain 3 cases (15%), multiple
myeloma 8 cases (40%), metastatic breast 4 cases
(20%), metastatic bronchogenic carcinoma 3 cases
(15%), non-hodgkin lymphoma 1 case (5%), ade-
nocarcinoma of unknown origin one case (5%).

Inclusion criteria:

- Patients with low back pain due to osteolytic
lesions.

- Acute vertebral fractures in malignant vertebral
primary tumors (e.g m.myeloma) or metastases.

- Painful or aggressive hemangiomas.

Exclusion criteria;

- Vertebral fractures due to osteporosis, or high
energy trauma.

- Neurological deficit, radicular pain, spinal cord
compression, or canal compromised.

- Peatients taking uninterruptible anticoagul ation
therapy.
- Sepsis.

All patients were treated by percutaneous Ver-
tebroplasty under local infiltration (14 cases) or
general anaesthesia (6 cases).

Procedure:

Localize the vertebral body level prior to prep-
ping the skin, anesthetize skin and subcutaneous
tissues down to the level of the periosteum. Use
transpedicular approach.

Needle Insertion: Locate bony landmarks and
advance needle to desired location within the
vertebral body using imaging guid.

Transpedicular approach:

Use fluoroscopy to locate the pedicle cutane-
ously. Place asmall incision lateral and superior
to the cutaneous pedicle location. Thiswill allow
proper convergence through the tissues to the
pedicle entry point.

The pedicleis punctured in its most lateral
portion using disposable Jamshidi-type needle.

Switch to alateral view to verify needle trajec-
tory and position (Fig. 3).

Return to AP view and advance thetip of the
needle past the posterior cortical margin (Fig. 4).

Optimal needle placement in the anterior third
of the vertebral body.
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Rotate the handle of the introducer tool coun-
terclockwise and pull straight out to remove inner
stylet (Fig. 5).

Cement mixing & injection:

Meticul ous fluoroscopic monitoring during the
injection process. Liquefied cement isinjected into
the vertebral body.

Termination of injection:

- Cement in posterior 1/3 vertebral body on lateral
projection.

- Cement extruding into epidural, foraminal or
paraspinal veins.

- Significant disk space penetration.

- Posterior 1/3.

Results

A total of 20 patients with 49 V CFs underwent
vertebroplasty at our institution from Feb. 2014 to
Jun. 2015. The study population included (12)
male (60%) and (8) female (40%). The median age
of the patients was 57 years (range 33-75 years).
The follow-up period was 12 month.

The causes of injury were either smple fall on
the ground in (7) patients (35%), (2) patients (10%)
gave ahistory of lifting heavy object preceding
their feeling of pain and (11) patients (55%) devel-
oped sudden onset of pain without precipitating
incident.

4 patients (20%) presented with a history of
fracture of lessthan 10 days whereas (11) patients
(55%) gave ahistory of fracture from 10-30 days.
(2) Petients (10%) presented with a history of fracture
from 30-40 days. Note that in (3) patients (15%),
the exact age of fracture couldn't be estimated.

In (5) patients (25%), one level fracture were
treated, in (5) patients (25%) two levels were
treated.In (1) patient (5%), three levels were treated.
In (6) patients (30%), four level fracture were
treated and in (3) patients (15%) five levels were
treated.

There were 12 patients (60%) had Primary
malignant tumor, 5 patients (25%) had metastatic
origin. The remainder 3 patients (15%) were as-
sumed to have heamangioma.

Note that the largest concentration of fractures
was in the thoracolumbar junction where T12
revealed (7) fractures (13.7%), L1 sustained (9)
fractures (17.6%) and L2 revealed 9 fractures.
(17.6%). L3 revealed 7 fractures (13.7% and L4
reaveled 7 fractures (13.7%).
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(6) interventions (30%) were performed under
intubation, and (14) patients (70%) were operated
on with local anesthetics in combination with 1V
sedation.

All patients had mobilized within the first 48
hrs after surgery. (14) Patients (70%) were hospi-
talized for 1-3 days and (6) patients (30%) stayed
for a maximum of 10 days.

The clinical outcomes:

The mean visual analogue scale preoperative
was 8.65, decreasing to 4.7 after the procedure and
1.8 at the last follow-up visit (Fig. 6).

The average ODI score preoperative was 84.2,
decreasing to 49.65 after one month and 17.4 at
the last follow-up visit (Fig. 7).

Complications:

Operative complications:

The operation was done in 20 patients; we noted
no general complications, particularly no pulmo-
nary emboli caused by acrylic cement.

Cement leakage:

From twenty patients underwent PV, extra-
osseous cement leakage occurred in 35% (7 pa-
tients) of total population included in our study,
in 65% no leakage occurred (13 patients).

Leakage occurred in 7 cases (35%) probably
due to less anatomical barriers caused by tumor
extension. Cement may leak into alarge variety
of anatomical compartments, four sites were re-
ported in our study including:

* Intervertebral disc (2 cases).
* \VVenous cement leakage:

- Paravertebral veins (2 cases) & Epidural veins
(one case).

* Needle track (one case).
* Paravertebral soft tissue (4 cases).

4 patients devel oped post-operative nerve root
symptoms (L 3, L4 radiculopathy) caused by cement
leakage. In two cases the symptoms disappeared
overnight after treatment with intravenous steroids.
The second two cases resolved after 2 months.

Complications related to original disease:
4 patients died from the original malignant
disease:
- M.myeloma: Three cases after 4 M, 9 M % one
year following the procedure.
- Bronchogenic carcinoma one case after one year.
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Fig. (1): Needle Insertion: Locate bony landmarks and advance Fig. (2): Use fluoroscopy to locate the pedicle cutaneously.
needle to desired location within the vertebral body Place asmall incision lateral and superior to the
using imaging guidance. cutaneous pedicle location. Thiswill allow proper

convergence through the tissues to the pedicle entry
point.

Fig. (3): The pedicleis punctured in its most lateral portion using disposable Jamshiditype needle. Switch to a
lateral view to verify needle trgjectory and position.

Fig. (4): Return to AP view and advance the tip of the needle past the posterior cortical margin.
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Fig. (5): Optimal needle placement in the anterior third of the
vertebral body. Rotate the handle of the introducer
tool counterclockwise and pull straight out to remove
inner stylet.

Fig. (7): The average ODI score preoperative
was 84.2, decreasing to 49.65 after
one month and 17.4 at the last fol-
low-up visit.

CaseNo. 1 (Figs. 8, 9): Male patient 47 yearsold,
low back pain after lifting heavy object since 10 days
back, multiple myloma with fracture d 12. The preop-
erative vas 8 & odi 80. Vertebr plasty done VAS was
3 & 1 after 12 months. ODI 34 postoperative and 1
after 12m. Disc leakage with no complication.

(Figs. 10,11): Female patient 52 years old,
complaining of low back pain since 3 week with
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Average VAS in patients
10

Fig. (6): The mean visual analogue scale preoperative was
8.65, decreasing to 4.7 after the procedure and 1.8
at the last follow-up visit.

Average ODI score

no obvious cause. Her diagnosis was non-hodgkin
lymphoma on chemotherapy with wedge fracture
of L1till L5.

Preop. VAS9 & ODI 90. Vertebrplasty L 1to
L5 done the VAS changed to 5 postoperative and
to 3 after 12 months. ODI was postoperative was
52 and 16 after 12 months.

Fig. (8)
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Fig. (9)

Fig. (10)

Fig. (11)
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Discussion

Pathological vertebral compression fracture
(VCF) due to spinal tumors can cause severe com-
plications, including intractable pain, deformities
of the vertebral bodies, and neurological compli-
cations, and is therefore associated with increased
morbidity and mortality [15].

Percutaneous vertebroplasty is an effective,
minimally invasive procedure that is used to relieve
pain and stabilize spine fractures caused by severe
osteoporosis or tumor Metastasis [16].

Vertebral tumors are often asymptomatic; how-
ever, the presence of a pathologic fracture second-
ary to vertebral destruction, or the development of
spinal instability from such afracture, may be the
origin of pain and neurological symptoms [17].

The treatment of these patientsis controversial
and must be integrated into the overall management
of the cancer patient. Conventional therapy for
painful spinal metastasis consists of bedrest, brac-
ing, radiation therapy and pain medication [18].

Chronic pain, usually following multiple verte-
bral fractures, tends not to respond to the manage-
ment strategies used for acute pain. The source of
chronic pain after vertebral compression fracture
is not thought to be the vertebraitself, but is
believed to relate predominantly to strain on mus-
cles and ligaments secondary to kyphosis [19].

Percutaneous vertebroplasty consistsin percu-
taneous injection under fluoroscopy guidance of
PMMA through a needle into a weakened vertebral
body. This procedure tries to solve the problem in
the management of a selected group of patients
with a metastatic disease that lacks a clear treatment
option at this moment. In most patients in our
group, surgery was not considered because of the
extension of the disease and a short life expectancy.
The procedure allowed the patients to stand without
pain, to decrease the dose of morphinics and to
leave hospital promptly [20] .

PV has demonstrated an immediate analgesic
efficacy in 90% of the patientsin our series. An
excellent result (withaVAS of 3 or less) was
obtained in 67% of the cases. The results were
stable over time. These data are similar to other
previously reported results [14,16,21,22] .

The key to safe performance of PV is recogniz-
ing that therapeutic response is not related to the
degree of filling, but is related to the risk of com-
plications. It isimportant to understand that there
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is no relationship between the degree of vertebral
body filling and the likelihood of achieving pain
relief in these patients [14,21] .

Pain relief after PV was rapid and evident within
the first week after the procedure. The pain relief
was sustained for up to 12 months after the proce-
dure. The majority of patients also reported areturn
to pre-fracture functional levels. This effect was
shown by at least a 4-point decrease inthe VAS
pain scorein 16 (80%) patients achieved dramatic
post-operative improvement whereas, in three
cases, significant improvement was noted at 6
months follow-up.

The rapid and marked improvementsin quality
of life scores (ODI score) in this study the average
preoperative ODI score was 84.2, decreasing to
49.65 at 1 month postoperatively, and improving
to 37.8 and 17.4 at 3-month and last follow-up,
respectively.

From our point of view, the most important
finding is that 80% of nonambulatory patients
became ambulatory after the PV procedure. These
results are very nearly similar to those reported in
the literature for patients treated with radiotherapy
[23] or surgery [24]. However, complication rate
and in-hospital days compare favorably with other
surgical reports [25].

Conclusion:

Our study demonstrates that PV is a successful
technique for pain management and consolidation
of pathologic vertebral bodies |eads to substantial
functional improvement with avery low rate of
complications.

The most critical elements for successful ver-
tebroplasty are: Proper patient selection, correct
needle placement, good timing of cement injection,
strict fluoroscopic control of injection, and opera-
tor's experience.
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