
The authors present the very rare complication of
widespread pulmonary artery cement embolism
after pedicle screw augmentation with bone cement
for multilevel spine fusion. A 69-year-old woman
with severe osteoporosis underwent a posterior
T12S1fusion because of lumbar scoliosis. After two
months the superior pedicle screws loosened, and a
revision spondylodesis T8L1 was performed with
bone cement augmentation of the pedicle screws.
Although cement leakage was seen paravertebrally,
the patient was asymptomatic and reported distinct
pain relief, so that no further investigations were ini-
tiated. Three months later, instability was identified
in the adjacent superior segment. A CT-scan of the
chest now revealed multiple pulmonary cement
embolisms. Corpectomy T7 and extension spondy-
lodesis T6T9 with an anterior single rod were per-
formed. The pulmonary embolisms remained clini-
cally silent and lung function was normal 18 months
after surgery. The risk for cement embolism after
pedicle screw augmentation has been established at
1/119 or 0.8%. After vertebroplasty and kyphoplasty
it ranges from 3 to 23%. The existing literature offers
no clear strategy for prevention or treatment of
 pulmonary cement embolism. The authors feel, as far
as prevention is concerned, that creating a cavity by
means of balloon distention before pedicle screw
 augmentation allows to inject the cement under lower
pressure, so that the incidence of cement embolism
might be reduced. Treatment options include, besides
surgical removal in symptomatic embolism, heparin
or warfarin treatment for 3 to 6 months.
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INTRODUCTION

Various forms of operative repair are used for
osteoporotic, degenerative or traumatic conditions
of the spine. One reason why the minimally inva-
sive vertebroplasty was developed in the mid-1980s
was the high loosening rate of pedicle screws (6,11,

18). With this technique, it became possible for the
first time to stabilize vertebral body fractures via
percutaneous transpedicular cementation. Similarly,
the use of cemented pedicle screws appears reason-
able (18,22) when posterior spondylodesis is per-
formed on patients with reduced bone quality
(osteoporosis), where screw stability might be
insufficient (3,15). However, cementing techniques,
particularly those used in percutaneous interven-
tions, remain controversial. However, few serious
complications have been reported to date after
cement augmentation of pedicle screws.
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CASE REPORT

A 69-year-old woman presented with chronic
lumbar pain, pseudoradicular pain radiating to both
legs and walking distance decreased to 400 meters.
Radiographs showed a degenerative right convex
lumbar scoliosis with a relative spinal stenosis
L2L3 and L3L4. Osteoporosis, diagnosed by
DEXA (Dual-Energy X-ray Absorptiometry), with
a T- score of -3.5, had been treated for three years
with alendronate, calcium and vitamin D. Single
shot peridural anaesthesia and physiotherapy had
remained ineffective. Posterior corrective spondy-
lodesis from T12 to S1 was performed because of
progression of the lumbar scoliosis. The patient was
discharged without neurologic deficit and with
 sufficient pain relief.

Two months later she presented with increasing
back pain and a walking distance decreased to
50 meters. Plain radiographs showed loosening of
the T12 and L1 pedicle screws (AMT Inc., ART).
Spondylodesis T8-L1 was now performed (fig 1)
with CT-guided cannulated cemented pedicle
screws (DePuy Spine Inc.). Postoperative radio -
graphs revealed paravertebral cement leakage on
the left (fig 1), but this was clinically silent and the
patient reported distinct pain relief without
 dyspnoea, so that no need for intervention was seen.

Three months later, the patient required re-
 hospitalization due to instability of the superior
adjacent segment T7T8 (fig 2). CT-scans of the
 thorax were now performed because aortic dissec-
tion was suspected on chest radiographs. There was
cement leakage from the left pedicle screw T10 into
the azygos vein, with multiple cement embolisms
into the pulmonary arteries on both sides (fig 3).
There was no evidence of aortic dissection. While
the pulmonary embolisms remained clinically
irrele vant and pulmonary function was normal,
there was progressive instability of the spine with
increasing kyphosis and spondylolisthesis T7.
Therefore the level T7T8 was treated with nucleo -
tomy, a titanium cage and fusion with allogenic
cancellous bone grafts, while an anterior single-rod
spondylodesis T6T9 was performed (fig 4). After
surgery, the patient’s complaints were moderately
relieved. She was discharged with a polyethylene

brace. Eighteen months later, the back pain, the
 pulmonary embolisms and the pulmonary function
remained non-problematic.

DISCUSSION

Operative correction of lumbar scoliosis is still
associated with a high complication rate (5). In
high-grade osteoporosis a purely transpedicular
approach will not always achieve sufficient screw
stability (6,10,18), and the use of cemented pedicle
screws therefore appears reasonable (18), all the
more so as biomechanical studies have shown that
the force required for screw avulsion may be dou-
bled when polymethylmethacrylate (PMMA) bone
cement is used as pedicle augmentation (3,6,21).
Burval et al (3) performed biomechanical studies
about pedicle augmentation on osteoporotic human
cadaver spines using kyphoplasty and vertebroplas-
ty techniques. They compared the effectiveness of
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Fig. 1. — AP and lateral views of the thoracolumbar spine. The
preexisting fusion T12S1 was extended to T8L1, by means of
cannulated cemented pedicle screws. Paravertebral cement
leakage on the left.



the two techniques with each other and with a non-
osteoporotic control group without augmentation.
Both techniques were superior to the control group
regarding resistance to screw avulsion, with kypho-
plasty being more resistant than vertebroplasty.

Cement leakage into the surrounding tissues or
paravertebral veins is a classical complication after
vertebroplasty and kyphoplasty (12). Studies based
on computed tomography have identified leakage
in up to 90% after vertebroplasty (17) and in up to
37.5% after kyphoplasty (11). Leakage is usually
secondary to premature injection of too liquid poly-
methylmethacrylate (PMMA), or to exaggerated
pressure while injecting the material. In the majority
of cases, cement leakage appears a harmless com-
plication and requires no further treatment (4).

Most cement pulmonary embolisms are probably
not detected because they induce no symptoms. In
the existing literature cement embolism to the pul-
monary arteries has been reported almost exclusive-
ly after vertebroplasty or kyphoplasty. Four studies
have evaluated the risk of pulmonary embolism (1,7,

8,14) ; all patients were screened with plain radio -
graphs (1) or with computed tomography (14). The
risk for cement embolism ranged from 3% to 23%.

To date, cement pulmonary embolism after
 pedicle augmentation with bone cement has been
mentioned in only a few publications. In a series of
119 patients treated with bone cement augmenta-
tion of the pedicle, Frankel et al (9) identified one
case of asymptomatic cement pulmonary embolus :
a risk of 0.8%. Other reported complications
include screw loosening despite augmentation and
cement leakage through the pedicle wall (22).

Temple et al (19) published a case report of cata-
strophic fat embolism following instrumentation
with cement augmentation.

However, cement pulmonary embolisation can
result in death. Pulmonary embolisms are grouped
by clinical appearance : symptomatic or asympto-
matic. Symptomatic cement embolisms are recog-
nizable by the symptoms of dyspnoea/tachypnoea,
tachycardia, cyanosis, chest pain, coughing,
hemop tysis, dizziness, and/or sweating (2,13,16,20).
Obviously it is much more difficult to diagnose
asymptomatic cases.

In the current case, the paravertebral cement
leaks remained clinically silent, while the patient
reported distinct relief from pain, so that no further
investigations were started. Only when a CT-scan
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Fig. 2. — CT-scan of the thoracic spine, sagittal and coronal
section : erosion of the adjacent endplates of T7 and T8.
Anterior displacement of T7, on top of the fusion area.

Fig. 3. — Sagittal, transverse, and coronal CT angiography of
the chest. Cement embolisms in the epidural venous plexus and
in the paravertebral veins at the levels T9 to T11, partially in the
azygos vein, and in the outlets of the right superior, inferior and
middle pulmonary lobe arteries. Erosion of the adjacent end
plates T7T8, indicating instability of T7 on top of the fusion
mass. Atheromatosis of the abdominal aorta.
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was obtained, were multiple cement embolisms
detected in the left and right pulmonary arteries.
Computed tomography is the most effective
 modality for the diagnosis of pulmonary embolism,
 particularly since the multislice technique has
become available. As the patient remained
 symptom free and lung function remained normal,
no further therapy was initiated.

CONCLUSION

The literature offers no clear treatment strategy
for pulmonary cement embolisms. There are no evi-
dence-based studies enabling satisfactory statistical
analysis. The authors feel, as far as prevention is
concerned, that creating a cavity by means of bal-
loon distention before pedicle screw augmentation

allows to inject the cement under lower pressure, so
that the incidence of cement embolism might be
reduced. Besides surgical removal in symptomatic
embolism, treatment options include heparin or
warfarin administration for 3 to 6 months (20).
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