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ABSTRACT
Vertebral fractures are one of the most common complications of osteoporosis. Prolonged and intractable pain leads
to immobilization and significant morbidity. Vertebroplasty is designed primarily to relieve pain, and the procedure is
considered when osteoporotic vertebral fracture does not respond to a reasonable period of conservative care.
Vertebroplasty has a low complication rate with most common complication being adjacent vertebral body fracture
and rare complication due to extra-vertebral cement leakage causing nerve root compression or pulmonary embolism.
We report a case of 55 year old lady with osteoporotic D12 wedge compression fracture subjected to vertebroplasty
resulting in intraspinal cement leakage noticed intra-operatively. Patient underwent immediate decompression,
cement extraction and posterior instrumentation. Postoperative course was uneventful.
Keywords: Vertebroplasty, Cement leakage, Osteoporotic vertebral fractures, Kyphoplasty

INTRODUCTION
Cement vertebroplasty is an effective treatment of
osteoporotic vertebral fractures in elderly. It is performed
percutaneously under fluoroscopic guidance during
which polymethylmethacrylate (PMMA) cement is
injected into the collapsed vertebral body.1,2 Although
leakage of cement during the procedure is a rare
complication, it is devastating. Operating surgeons have
always been in dilemma regarding decision for surgical
intervention in such cases due to paucity of literature.1
We report a case of intra-spinal epidural cement leakage
during vertebroplasty and its management with short
review on prevention and treatment.
CASE REPORT
A 55 year old post-menopausal woman was referred to
our hospital in May 2019 with alleged history of fall one

year back and back pain localized to fracture site. She had
no neurological deficit. Clinically, deep tenderness was
noted at 12th dorsal (D) vertebral level with paraspinal
muscle spasm. X-ray of thoracolumbar spine suggested
anterior wedge compression fracture of D12 vertebra
with osteoporotic and degenerative changes (Figure 1).
MRI of dorsal spine showed features of osteoporotic
anterior wedge compression fracture of D12 vertebral
body with effacement of anterior thecal sac without any
neural foramen and spinal canal compromise with disc
desiccation at all levels.
Percutaneous vertebroplasty was performed under
general anesthesia in prone position under fluoroscopic
guidance. Medtronic KYPHON V Vertebroplasty kit®
with osteo-introducer 11G trocar was used.
Percutaneously
11G
trocar
was
introduced
fluoroscopically starting close to the lateral wall of
pedicle of D12 vertebra. Entry was taken from right
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pedicle of D12 vertebra. Needle advanced towards the
anterior half of vertebral body without breaching the
medial wall. Three ml of PMMA cement was injected in
D12 vertebra from right pedicle under fluoroscopic
guidance. After 30 seconds of injection extravasation of
cement was noted along posterior border of D12 and L1
vertebral body extending into the canal. Immediate
decompression with laminectomy of D12 and L1 level
was performed by posterior midline approach. Cement
extravasation noted along right paracentral area of canal.
Cement extraction was done with burr and kerrison’s
rongeur. No intradural cement extravasation was noted.
Due to adhesion of cement, dural sheath tear occurred
near right D11 nerve root which was irreparable. Dural
tear underneath D12 lamina was repaired with
monofilament non absorbable polypropylene 4-0 suture.
As significant compression or dural damage was not
found, further exploration and decompression for
extravasated cement was not done. Posterior
instrumentation with pedicle screws for D11, D12 and L1
vertebral level was done with posterolateral fusion from
D11-L1 vertebral level (Figure 2). Subfascial passive
suction drain was placed. Post operatively patient was
kept in prone position for 5 days with foot end of bed
raised. Full weight bearing mobilization was started on
7th day without any orthosis. No neurological deficit was
noted and back pain improved significantly.
Postoperative CT scan of dorsolumbar spine showed
cement filling the right side of D12 vertebral body, right
pedicle and leaked cement extending into anterior
epidural space at D11 level. Extravasated cement
extruded in anterior epidural space on right side
proximally upto infra-pedicular level of D11 vertebra
(Figure 3). Distally it extruded upto supra-pedicular level
of L1 vertebra. Patient recovered uneventfully and was
discharged two weeks later after suture removal.

Figure 1 (A and B): Preoperative X-ray showing
anterior wedge compression fracture of dorsal 12th
vertebra.

Figure 2 (A and B): Postoperative X-ray showing
posterior pedicular screw instrumentation (D11 to L1)
and fusion.

Figure 3: Postoperative CT scans showing extrusion
of cement into (A) sagittal section with no cement on
left side; (B) sagittal section on right side with cement
filling the body, pedicle and extrusion in the spinal
canal; (C) coronal section of posterior part with
extrusion seen in the spinal canal; (D) coronal section
of anterior part showing cement filling in the body;
(E) axial cut of CT scan at Dorsal 12th verterbra
showing cement in right side of body and extrusion in
right side of canal; (F) axial cut of CT scan at Lumbar
1st verterbra showing cement extrusion in right side
of canal.
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DISCUSSION
Vertebral compression fractures (VCF) secondary to
osteoporosis occur in up to 20% of patients more than 50
years of age. They are major cause of morbidity in
elderly population. It includes chronic pain due to
nonunion and spinal deformity. Kyphotic deformity due
to dorsal VCF shifts the center of gravity anteriorly,
resulting in increased bending moment at the apex and
progressive deformity.3 The risk of a new vertebral
fracture within 1 year of a VCF is 5 to 25 times. 4,5
Therefore, the osteoporotic VCF should not only be
treated for pain management but also to prevent
subsequent vertebral fractures. Vertebroplasty provides
immediate stability and rapid pain relief with early
mobilization and prevents complications of long term
immobilization. There is a low incidence of clinically
significant complications.6 Most of the complications
result from cement extravasation, embolization, and
adjacent vertebral fractures. Asymptomatic cement
extravasation has been observed clinically in up to 72%
of patients and by post procedure CT in 88% of patients
undergoing vertebroplasty.7 Epidural leakage of cement is
more common than expected and subclinical leaks go
undetected unless a postoperative CT scan is done. The
most severe complication is motor weakness of lower
extremities and bowel bladder disturbances. Neurological
deficit can occur due to mechanical compression or
thermal injury during exothermic phase due to intra
spinal leakage.8 The most common site of leakage is the
endplate or disc (45%), paravertebral (35%), epidural
(20%), and prevertebral (18%).9 It is reported that
complete filling of vertebral body is not necessary to
achieve relief from pain and there are more chances of
epidural leak if injected in posterior part of vertebral
body than anterior. Also, more cement leaks were
reported by bi-pedicular approach than single pedicle
approach.8 Yeom et al classified the pattern of cement
leakage in vertebroplasty based on radiographic analysis
into type B (leakage via basivertebral vein), type S
(leakage via segmental vein), type C (through the cortical
defect).10 Genant et al described the classification of
severity of vertebral fractures according to percentage of
vertebral body collapse into mild (20-25%), moderate
(26-40%) and severe (>40%). High fracture severity
grade with low viscosity of cement, cortical disruption
and excessive injection pressure are risk factors for
cement leakage. Intra spinal leakage is a known
complication.11 There is no significant difference in the
cement leakage rate between burst and compression
fractures.12 Cement leakage in our patient was
predominantly on right side of spinal canal and migrated
superiorly and inferiorly along medial wall of pedicle.
Vertebroplasty and kyphoplasty are two minimal invasive
percutaneous cement augmentation techniques to address
pain and deformity in VCF. Both involve percutaneous
cement injection into a fractured vertebral body.
Reduction of fractured vertebral body is not done in

vertebroplasty, while kyphoplasty involves the
percutaneous insertion of an inflatable bone tamp which
elevates the endplate and restores the vertebral body
height while creating a cavity to be filled with PMMA. In
a meta-analysis performed by Han et al for comparing
vertebroplasty and kyphoplasty, results demonstrated no
difference in long-term pain relief or functional outcomes
between the two techniques.13 Similarly Omidi et al
demonstrated no difference between the two in singlelevel osteoporotic VCFs.14 A systematic review and
meta-analysis of RCTs and nonrandomized studies
comparing vertebroplasty to kyphoplasty demonstrated
no difference between the two methods of cement
augmentation with regard to pain and disability outcomes
in short and long term.15
Certain precautions to be taken during the procedure areadequate opacification of cement, preventing breach in
the medial wall of pedicle, continuous fluoroscopic
monitoring during injection, stopping injection of cement
when it reaches posterior fourth of vertebral body and
intermittent release of injection pressure. Overaggressive
or complete filling of body should be avoided. Greater
injection pressure applied at the end of procedure as the
cement become harder could be the reason for leakage in
our patient. To avoid this complication, high viscosity
cement should be injected under controlled low pressure.
It is recommended by Harrington et al, that local
anesthesia should be preferred over general anesthesia
with the rationale of easier clinical detection of
neurological compromise in a conscious patient.2
Immediate decompression with removal of bone cement
will help to prevent or revert a new onset neurological
deficit if the cause is mechanical compression. Surgical
exploration and removal of bone cement in the anterior
epidural space, intervertebral foramina, intradural
anteriorly or mixed with cauda equina nerve roots is
difficult.1 In our case, we surgically decompressed by
removing the cement in the anterior epidural space. We
repaired the dural tear and fused D10 - D12 vertebra with
instrumentation and bone grafting.
CONCLUSION
Cement vertebroplasty is effective in treating
osteoporotic VCFs. Leakage of cement can have serious
consequences. Decision making for surgical management
is challenging. Prevention of complications by taking
necessary precautions and pre-operative identifications of
risk factors for cement leakage is important. Avoiding
use of low viscosity cement, controlled pressure of
injection and continuous fluoroscopy is advised. Prompt
exploration, decompression and cement removal should
be done in significant leakage.
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