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EDUCATIONAL OBJECTIVES
After participating in this activity, clinicians should be better able to

- Differentiate the two types of vertebroplasties, percutaneous vertebroplasty and
balloon kyphoplasty

« Describe the pathophysiology that leads to vertebral fractures in multiple myeloma

« Describe the risks and benefits of percutaneous vertebroplasty

Vertebroplasty is effective for managing
myelomatous VCFs
Jayne C. Kasian, BA, BN, CON(C), MN; Laura Johnson, RIN(NP), MN

STATEMENT OF NEED/PROGRAM OVERVIEW

Approximately 75% of patients with multiple myeloma will experience
bone pain, and new vertebral fractures occur in approximately 15% to 30%
of these patients. Nurses’ interactions with patients from diagnosis through
treatment make them the ideal person to recognize changes in a patient’s
functioning and to initiate interventions such as percutaneous vertebroplasty
for vertebral compression fractures. The minimally invasive procedure is
relatively low-risk but relies on careful patient selection based on nursing
assessments. Nurse awareness of this treatment option and the patient selec-
tion criteria may be a significant factor in the use of percutaneous vertebro-
plasty to relieve patients’ back pain and improve their quality of life.
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EDUCATIONAL OBJECTIVES
After participating in this activity, clinicians should be better able to
- Differentiate the two types of vertebroplasties, percutaneous vertebroplasty and

+ Describe the pathophysiology that leads to vertebral fractures in multiple myeloma
« Describe the risks and benefits of percutaneous vertebroplasty

Vertebroplasty is effective for
managing myelomatous VCFs

The minimally invasive procedure provides effective, immediate relief from
the pain of vertebral compression fractures due to multiple myeloma.

© ZEPHYR / SCIENCE SOURCE

Acrylic bone cement
(orange) injected into the
L2 vertebra to prevent
spinal collapse.
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ultiple myeloma is an incurable blood

cancer of the plasma cells. However,

the expansion of novel treatments has
significantly prolonged overall survival to the
extent that it can now be considered more of a
chronic disease. During the illness trajectory, bone
destruction is the most frequent cause of patient
morbidity and mortality.* Symptomatically, bone
involvement afflicts 70% to 100% of patients with
myeloma and leads to distressing skeletal pain
related to a variety of complications including
pathological fractures, vertebral body collapses,
and hypercalcemia.!® The challenge is to effec-
tively manage both bone pain and vertebral com-
pression fractures (VCFs). This article reviews the
role of vertebroplasty as an effective intervention in
the treatment of symptomatic vertebral compres-
sion fractures in patients with multiple myeloma.

MYELOMA BONE DISEASE
Multiple myeloma is a blood cancer that leads
to the transformation of plasma cells, a type of
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white blood cell located within the bone marrow, resulting in
an overproduction of monoclonal immunoglobulins. These
plasma cells proliferate at an unrestricted rate, overcrowding
the marrow and diminishing the production of other normal
cells. In healthy bones, bone remodeling is a seamless process
whereby osteoclasts break down old or damaged bone, and
osteoblasts lay down new bone. In patients with myeloma,
malignant plasma cells within the bone marrow release cyto-
kines that cause the surrounding bone to break down faster
than it can be repaired. This process upsets bone metabolism
by creating an imbalance between osteolytic and osteoblastic
activity, which promotes the removal of compact bone.!?® This
leads to a vicious cycle of perpetual bone loss accompanied
by a spreading of myeloma plasma cells, and eventually bone
destruction.® Patients with myeloma are then susceptible to
both diffuse loss of bone mass, as well as the development of
focal bone lytic lesions, which increase the risk of fracture. Of
these skeletal-related complications, the vertebral bodies of the
spine are the most likely to be affected by multiple myeloma.!+¢
When myelomatous lytic lesions involve the vertebrae,
vertebral stabilization is of utmost importance to prevent
the sequelae of a compression fracture. Vertebral compres-
sion fractures are associated with unrelenting bone pain
and resultant immobility. As a result, VCFs may severely
diminish quality of life, compromise pulmonary function,
increase the risk of developing deep vein thrombosis and
pressure ulcers, interrupt sleep, increase fatigue, exacerbate
emotional distress, produce analgesic-related constipa-
tion, and increase the risk of spinal cord compression.>’ In
addition, VCFs may lead to the development of kyphosis,
a spinal deformity. This particular deformity is associated
with numerous complications including anorexia, due to
compression of the abdominal contents; decreased activity
tolerance, due to compromised lung capacity; and further
spinal deformity, due to an altered center of gravity.*

VERTEBRAL FRACTURE REPAIR

Vertebral pain is the most prevalent symptom of myeloma-
tous bone disease. Systemic treatment of the disease itself
is the most effective means of relieving vertebral pain, as it
may slow the process of further bone destruction. Systemic
treatment may be accompanied by various adjunctive inter-
ventions such as analgesic and bisphosphonate medications,
targeted radiation, and open spinal surgery. These inter-
ventions are critical components of the treatment plan and
may be indicated at some point in the disease trajectory.
However, when used in isolation of other interventions, these
treatments alone will not effectively restore the strength of
collapsed vertebrae, nor will they provide immediate pain

relief. Satisfactory pain management and improved spinal
integrity are best achieved through multidisciplinary col-
laboration. A relatively new and minimally invasive surgical
procedure used to repair vertebral fractures is percutaneous
vertebroplasty.

Percutaneous vertebroplasty is a minimally invasive
vertebral augmentation procedure for the management of
painful vertebral compression fractures. The successful use
of this procedure was first documented in France in the
mid-1980s, where it was used to treat painful vertebral col-
lapses secondary to hemangiomas and osteoporosis.*’ Since
then, the procedure has also shown promise for patients
with painful myelomatous vertebral compression fractures.
Percutaneous vertebroplasty is a relatively short procedure
(15 to 20 minutes per vertebrae) with the aim to provide
nearly immediate pain palliation as well as restoration of
vertebral function.>” The pain relief achieved through this
procedure can improve functional abilities and enhance
overall quality of life.!3”8 Most importantly, the rapid results
of this procedure allow the continuation of systemic treat-
ment, which is the key to controlling the progressive nature
of multiple myeloma.”

The palliative vertebroplasty procedure is performed by
an interventional radiologist, orthopedic surgeon, or neuro-
surgeon and is usually done under local anesthetic with the
patient in the prone position.>¢ In general, the portions of the
spine that can be safely accessed via the percutaneous route are
vertebrae T3 to L5. Experienced operators can safely perform
this procedure up to the cervical area.* Once the targeted
vertebrae are confirmed, a small cutaneous dorsal incision
is required.? Under continuous fluoroscopic guidance, an
11- or 13-gauge trocar is placed in the damaged vertebral
body via percutaneous extrapedicular or transpedicular
approach.?>7 The needle is advanced into the anterior third
of the fractured vertebral body until it reaches midline.> At
this position, a viscous cementlike mixture consisting of
polymethylmethacrylate (PMMA) powder, barium sulfate
powder, and an antibiotic powder for infection prophylaxis
is then inserted into the vertebral body.> The PMMA func-
tions to restore the compressive strength of the vertebrae
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with the ultimate goal of alleviating intractable local pain
and preventing a compression fracture.’

After the procedure, the incision is sutured, and the patient
requires strict bed rest for 1 to 2 hours to allow cement
polymerization.” Further imaging must be completed to
identify postvertebroplasty artifacts before the patient can be
discharged home. This postoperative CT scan is intended to
rule out cement extravasation and becomes the new baseline
for comparison with subsequent images.? The short procedure
is typically a day surgery, with same-day discharge.

Balloon kyphoplasty is a similar, newer procedure in
which the spinal augmentation is achieved by first inflat-
ing a balloon inside the fractured vertebrae to create a void
or cavity. The balloon is then deflated and removed, and
PMMA is inserted into the newly created cavity of the
affected vertebral body.’ As with vertebroplasty, kyphoplasty
can stabilize the vertebrae with the additional potential ben-
efits of restoring vertebral height and correcting kyphosis.
These advantages are coupled with a lower potential risk
of cement extravasation compared with vertebroplasty.’
Vertebroplasty typically requires a unipedicular approach,
while kyphoplasty often requires a bipedicular approach
using a larger specialized cannula.’ As a result, kyphoplasty
is a more expensive procedure.

Kyphoplasty is a more complex procedure, requires a
longer time to complete, and patients may be more likely
to need general anesthetic; therefore, vertebroplasty may
be preferred in some cases. At present, well-conducted,
randomized, controlled trials showing evidence that sup-
ports kyphoplasty as superior to vertebroplasty for either
osteoporosis or tumor-related vertebral compression frac-
tures is insufficient.!’ Efficacy of each procedure rests in the
experience of the operator.

IDENTIFYING THE IDEAL CANDIDATES

Vertebroplasty should be explored for those patients with
myelomatous vertebral fractures associated with well-local-
ized, disabling pain intractable to conservative manage-
ment strategies such as analgesic medications, bed rest, use
of braces, and rehabilitation services. Suitable candidates

for the surgery will also have experienced both functional
decline and diminished quality of life. The patient, caregiver,
and members of the multidisciplinary team, including the
oncology nurse, oncologist, radiologist, and spinal surgeon,
must be involved in deciding whether or not a patient is a
candidate for this procedure. A thorough assessment and
consultation is required to identify those who will benefit
from the intervention. Multiple factors are reviewed including
clinical presentation, performance status, functional capacity,
location of the fracture, extent of disease, and quality of life.?

The presence of localized pain is the most important indica-
tion for vertebroplasty; however, a clear correlation must be
made between the patient’s reports of pain and the level of
fracture. Not all VCFs are painful; therefore, other possible
causes of the patient’s pain must be explored.* Additional
indications for vertebroplasty include perioperative and post-
operative surgical risks that preclude open spinal surgery.">>7

Contraindications for vertebroplasty include uncorrected
coagulopathy, severe cardiopulmonary insufficiency, systemic
or local infection at the site of planned injection, intolerance
to prone positioning, spinal cord compression or symptomatic
epidural compression of the neural elements, and allergy to
procedure-related drugs and materials.*”® Prior to selection
for the vertebroplasty procedure, each patient must undergo
a preoperative work-up that includes, but is not limited to,
arecent chest radiograph, an electrocardiogram (EKG), and
baseline blood work including international normalized ratio
(INR) to rule out coagulopathy.

After addressing these initial considerations, imaging
studies are necessary to further determine candidacy and to
rule out other causes of back pain.? Plain radiographs can be
used to identify bone thinning, lytic lesions, and fractures.
These radiographs are also necessary to ensure visualization
of pedicles, to establish route of entry prior to fluoroscopy,
and to ensure there is no evidence of osseous destruction,
meaning that the dorsal vertebral wall is intact.” Further
imaging is required to obtain a more detailed visualization
of any damaged bone. Computed tomography (CT) scans
help determine the exact location and severity of a fracture.
In addition, CT scans can further reveal the extent of osse-
ous destruction of the posterior vertebral cortex. Magnetic
resonance imaging (MRI) has the advantage of showing the
detail of the bone marrow and can evaluate for nerve root
compression without exposing the patient to radiation. If
the MR reveals significant epidural soft tissue disease or
cord compromise, consultation with radiation oncology is
recommended prior to exploring vertebroplasty, as the mass
size may need to be reduced through radiation treatment
before vertebral augmentation.*’ In addition, if vertebral
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lysis is evident, vertebroplasty may be used as an adjunct to
radiation to prevent tumor growth.’

POTENTIAL BENEFITS OF VERTEBROPLASTY
Percutaneous vertebroplasty is now considered a suitable
therapeutic option for myelomatous vertebral compression
fractures. The procedure is minimally invasive, well tolerated
with low complication rates, and provides both immediate
and long-lasting pain relief.'*>¢%! This procedure is preferred
over other treatment options as it is usually performed under
local anesthesia and allows for same-day discharge from
hospital.>37 Successful spinal augmentation often improves
patient mobility and decreases the need for analgesics thus
avoiding the troublesome side effects of these medications.*>#
A recent retrospective study of patients who had undergone
vertebroplasty noted significant improvements in patients’
reports of fatigue, depression, anxiety, drowsiness, and dif-
ficulty thinking as a result of spinal augmentation."

The PMMA powder used in the procedure may have some
antitumor effects that could produce additional long-lasting
benefits for patients with multiple myeloma. Researchers

hypothesize that this benefit may be related to cytotoxic
and thermal effects that can destroy pain receptors and nerve
endings in the affected vertebrae.*>”#!1° In addition, once
PMMA is inserted into vertebrae, the space-occupying effect
that occurs may also inhibit future growth of tumor cells.!
Regardless if this holds true or not, vertebroplasty is associated
with a wide range of benefits, most notably the rapid pain
relief and increased performance status ensuring patients with
multiple myeloma can continue their systemic treatment.

POTENTIAL COMPLICATIONS OF VERTEBROPLASTY
Although vertebroplasty is known to be an effective treat-
ment with a low complication rate, the procedure does have
potential risks.® Most patients will experience some level of
discomfort during administration of the local anesthetic.
Additionally, as in any procedure in which the skin is pen-
etrated, there is a potential risk of infection.®

The most serious perioperative risk is leakage of the cement
out of the vertebral body through fracture fissures or vertebral

vein fissures.*5¢810 This complication is more likely to occur
when patients have myeloma with osteolytic destruction of
cortical bone and disruption of the posterior wall.*® The
risk is further escalated when multilevel vertebroplasty is
attempted and when the maximum of 4 cc of PMMA per
vertebrae is exceeded.*!?

Cement leakage into the epidural space and perivertebral
veins is usually asymptomatic but can lead to pulmonary
embolism and neurologic problems such as myelopathy and
radiculopathy.!> A more serious problem may occur if the
leakage is in a dangerous location such as the spinal canal,
requiring emergent spine surgery to decompress the spinal
canal.® The potential consequences of cement leakage must be
weighed against the overall benefit intended to be achieved by
percutaneous vertebroplasty in patients with multiple myeloma.

IMPLICATIONS FOR NURSING PRACTICE

The therapeutic relationship with your patient can facilitate
early identification of changes in a patient’s functional status
that may be secondary to significant new or progressive
back pain. Nurses can initiate discussions with members of
the health care team regarding the change in patient status
and the possible role of percutaneous vertebroplasty in a
patient’s care plan. When a consensus that the patient is an
appropriate candidate for vertebroplasty is reached, patient
education about the goals of treatment, the potential risks
and benefits, and the procedure itself is a critical first step.

The results of the pain assessment and the imaging studies
are included in the consultation process with the oncology,
radiology, and neurosurgery departments. A formal refer-
ral, which includes all vertebral imaging results, is sent to
an interventional radiologist, who can assist in identifying
vertebrae that may be amendable to treatment.?

Nurse assessment of potential candidates’ initial (baseline)
pain should be performed using a validated pain inventory;
this same inventory should then be used in the postprocedure
and follow-up assessments to ensure consistency. A visual
analogue scale (VAS) of pain is one of the most common
inventories used among patients with myeloma. However,
it is not inclusive of the other symptoms and disabilities
experienced by patients with myelomatous VCFs. The
Roland-Morris Disability Questionnaire is a more reliable
outcome measure for evaluating the preoperative status and
the postoperative efficacy of vertebroplasty.”!'? This tool
is easily accessible (available online), simple to administer,
well-validated, specific to back pain, and appropriate for
assessing vertebroplasty outcomes."

Because the pain relief from vertebroplasty can be sustained
for 6 months or longer, the outcome assessment should be
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The procedure is known to provide
rapid pain relief, decrease disability,
and significantly improve patients’

quality of life.

used at baseline, and repeated at 1 week, 1 month, 6 months,
and 1 year postoperatively.” This pre- and postoperative
comparison documents the outcome of vertebroplasty for
pain relief and improved quality of life.

Appropriate aftercare of the patient includes nursing-
directed health teaching, particularly with respect to the
increase in mobility that is expected with optimized pain
control. Patients should be encouraged to resume activity
as tolerated, but to avoid heavy lifting for at least 6 weeks.
A timely referral to physiotherapy is indicated for guidance
regarding gentle exercise in the postoperative period.*

CONCLUSION

Since its inception in the 1980s, percutaneous vertebroplasty
has proven to be a safe, effective, and durable treatment for
the pain associated with vertebral compression fractures.?
Among patients with vertebral fractures secondary to mul-
tiple myeloma, vertebroplasty is an important adjunct to
other standard treatments such as analgesic medications,
systemic treatments, and radiation therapy.® The procedure
is known to provide rapid pain relief, decrease disability, and
significantly improve patients’ quality of life. Therefore, all
affected patients should be assessed as potential candidates
for vertebroplasty.

Members of the nursing profession are an integral part
of the patient care team as both advocates and assessors of
patient status particularly in patients with multiple myeloma
and painful malignant vertebral compression fractures. Their
contribution can ensure patients receive the most effective
treatments. M
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