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Percutaneous vertebroplasty complications
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Percutaneous vertebroplasty, among various other options, has become a mainstay in the management
of osteoporotic and malignant vertebral fractures. The purpose of this article is to describe complications
arising from the procedure, which can be classified as mild, which may include a temporary increase
in pain and transient hypotension; moderate, including infection and extravasation of cement into the
foraminal, epidural or dural space; and severe such as cement leakage in the paravertebral veins, lead-
ing to pulmonary embolism, cardiac perforation, cerebral embolism or even death. Vertebroplasty is not
a procedure without complications. The article defines them and describes methods to minimize them.

ercutaneous vertebroplasty, among various oth-

er options, has become a mainstay in the man-

agement of osteoporotic and malignant verte-
bral fractures. When vertebroplasty is performed, careful
attention to the anatomic structures is of utmost impot-
tance. Mild complications include temporary pain after
the procedure and cement leakage in the intervertebral
disc space and into paravertebral soft tissues. Moderate
complications include infection and cement leak into the
epidural space. Severe complications include leak into
the paravertebral veins, leading to pulmonary embolism,
cerebral embolism or cardiac perforation. The complica-
tions of vertebroplasty can be classified as follows: mild,
moderate and severe.

Mild complications

‘The following are considered mild complications: a tem-
porary increase in pain after the procedure; transient
arterial hypotension; cement leakage into the interverte-
bral disc space, of little or no clinical consequence, or into
the paravertebral soft tissues; and an increased risk for
new fractures.

Temporary increase in pain following vertebroplasty
is infrequently encountered. It is a consequence of in-
flammatory reaction due to heat generated by polymer-
ization of methyl methacrylate.! Although it rarely lasts
for more than a few hours, it can be easily managed with
analgesics (steroidal or nonsteroidal).

Transient arterial hypotension is a rare complication®
that can be induced by polymethyl methacrylate injec-
tion during percutaneous vertebroplasty; and although

there is no clear explanation of the mechanism, it re-
sponds well to supportive measures and is self-limited.

Cement leakage into the disc during vertebroplasty
(Figure 1), although of no definite clinical consequence,
has a theoretical increase in the risk of subsequent frac-
tures of adjacent vertebral bodies®; therefore, it is advised
to place the needle laterally and far from the center of the
vertebra in a centrally located fracture,* and to adjust
the cement consistency so that the cement is more vis-
cous, making it less prone to leak.” Furthermore, adjust-
ing to smaller volumes of cement may also decrease the
risk of leakage (and probably still provide sufficient sta-
bility and pain relief’; in addition, cessation of injection
immediately when disc leakage occurs may be of ben-
efit” Cement leakage into the paravertebral soft tissues
occurs in 6% to 52% of cases® and is usually of no clinical
significance, with rare reports of peripheral neuropathy
(Figures 2a, b). A substantial number of patients with
osteoporosis develop new fractures after the procedure;
two-thirds of these new fractures occur in a vertebra ad-
jacent to those previously treated (Figure 3).°

Moderate complications
These include infection, cement leak into the epidural/
foraminal space and misplaced needle in the tract.
Infection is a risk in any percutaneous procedure. It
is a complication that can be eliminated or minimized.
Possible results of infection are discitis, osteomyelitis;
or even an epidural infection'® can occur and can be
catastrophic with surgery required to remove the cement
which serves as a nidus for infection.!!
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Figure 1. Lateral fluoroscopic view in a 49-year-old man with
osteoporotic fracture of L3. Needle is in the anterior aspect of
the vertebral body with cement extravasating into the L2/3 disc
space (arrow).

Figure 3. Coronal reformat CT shows a new fracture of T11
(arrow) in a 66-year-old osteoporotic woman who had undergone
percutaneous vertebroplasty of T9 and T10 3 months ago,
presenting with new severe back pain.
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Figure 2. (a) Axial CT scan of a 19-year-old female with heavy
steroid use for Wegner granulomatosis, 30 minutes post-
vertebroplasty, showing cement leak into the paravertebral soft
tissues (arrows) and muscles. (b) Sagittal reformat CT scan in
the same patient; arrow shows the extent of the leak.

Figure 4. Lateral fluoroscopic image during placement of an
osteoplasty needle for vertebroplasty of T11 in a 49-year-old
osteoporotic man. Arrow shows an epidural leak.

Figure 5. CT scan of the thoracolumbar spine post-vertebroplasty.
Arrow points to the foraminal leak.
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Figure 6. CT scan of the thoracic spine in a 79-year-old woman
who underwent vertebroplasty of T11. Arrow points to lamina
puncture instead of pedicle in this post-procedure CT.

4

Figure 7. Lateral fluoroscopic view in a 77-year-old osteoporotic
woman who suffered a fracture of T11 and T12, with arrow
pointing to a paravertebral venous leak.
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Figure 8. Non-enhanced CT scan of chest done in a 45-year-old
woman who underwent vertebroplasty of L4 the previous day.
She was complaining of chest pain and dyspnea. Arrow points to
a pulmonary cement embolus.

Extravasation of cement into the epidural (Figure 4)
or foraminal space (Figure 5) is a rare complication.
Most cases are clinically silent if not for post-procedure
CT. The prevalence may be as high as 40%.5*** Chiras

et al®

reported paraplegia due to cement-related spinal
cord compression to occur in only 0.4% of patients.
Needle traversing of the lamina instead of the pedicle
can occut, especially in the thoracic vertebra, where the
pedicle is smaller, and can lead to catastrophic complica-

tions (Figure 6).

Severe complications
Severe complications are usually related to cement leak-
age into the paravertebral veins leading to pulmonary
embolism, cardiac perforation, cerebral embolism and
even death. Paravertebral venous leak can be due to a
combination of highly vascular lesions and liquid con-
sistency of the cement. This leak may also produce ra-
dicular pain (Figure 7). Pulmonary cement embolism
(Figure 8) is a rare complication of vertebroplasty.'® It
can be asymptomatic and is reported to occur in up to
4.6% of the cases and is directly related to the frequency
of paravertebral venous leak, but not to the number of
vertebral bodies treated."” If symptomatic, then classi-
cal findings of chest discomfort, hypotension, dyspnea
would be observed.'® Onset can be immediate or delayed
and ultimately can lead to death.” It is managed with
oxygen inhalation; short-term anticoagulation therapy;
IV steroid therapy; or in severe cases, IV steroid therapy
with catheter-aided interventional techniques.'**!
Cardiac perforation is an extremely rare complica-
tion of vertebroplasty, with only one case report in the
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literature, and is potentially fatal and a cause of hemo-
pericardium and tamponade”* Cerebral embolus has
been reported to occur and is attributed to fat emboli
from raised intramedullary pressure during cementa-
tion.”” When systemic embolus is seen, it is attributed
to paradoxical cerebral arterial embolization of cement
via a patent foramen ovale.** Sudden cardiovascular col-
lapse and death during this procedure have been report-
ed. Autopsy results demonstrate fat, bone spicules, and
polymethyl methacrylate in the lungs.”

Techniques to minimize complications

Techniques include (a) choosing a transpedicular route
in the lumbar spine and choosing the costovertebral
junction in the thoracic spine, (b) avoiding a cortical
breach whenever possible, (c) optimizing opacification
of cement by following the manufacturer recommenda-
tions and by not altering recommended proportions of
powder polymer and liquid polymer, and (d) defining
optimal cement viscosity before injection. If cement leak-
age occurs, cessation of the procedure is recommended.?
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