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Abstract

Background: Vertebroplasty (VP) is considered an alternative therapy in an osteoporotic compression fracture that
failed conservative treatment. However, cement leakage into the intradural space can cause catastrophic
complications. To the best of our knowledge, intradural cement leakage following VP has been reported only in 7
cases. We report here a case of intradural cement leakage following VP with a literature review.

Case presentation: An 84-year-old female with an L1 osteoporotic fracture underwent percutaneous VP at a local
hospital. Immediately after the procedure, she complained of weakness, numbness, and pain in both legs, and her
back pain aggravated. She was transferred to our hospital. The initial muscle power was grade 2 for the right leg
and grade 4 for the left leg. Computed tomography (CT) scan showed intradural cement leakage from T10 to L2.
Magnetic resonance imaging showed an intradural mass lesion. Although we performed total laminectomy with
durotomy and removed intradural cement completely, the neurological deficit did not completely recover. The
muscle power was grade 3 for the right leg and grade 4 for the left leg at the last follow-up.

Conlcusions: If a neurological deficit is found after VP, a CT scan should be taken to confirm the pattern of cement
leakage. In case of intradural cement leakage, surgical decompression should be recommended to improve
neurological deficit. To prevent intradural cement leakage during the VP, the needle tip should not perforate the
medial wall of the pedicle with appropriate viscosity of cement.
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Background
Vertebral compression fracture is the most common
complication of osteoporosis [1–3]. Traditional treat-
ment for osteoporotic compression fracture includes bed
rest, analgesics, muscle relaxants, brace, and physical
therapy [2–4]. The majority of patients respond favor-
ably to conservative treatments [2, 3, 5]. However, some
patients suffer from persistent back pain and immobility.
For these painful osteoporotic compression fractures,

vertebroplasty (VP) is considered an alternative therapy
for pain relief and fracture stabilization [6–8].
Cement leakage from the vertebral body into adjacent

structures is one of the most common complications [9].
Most cases of the cement leakage have no clinical sig-
nificance [10, 11]. However, cement leakage into the
spinal canal can cause serious complications such as
paraplegia by compressing the spinal cord [11]. More-
over, cement leakage to intradural space can cause cata-
strophic complications, although very rare [1, 6, 10, 12–
15]. We report here a case of intradural cement leakage
following percutaneous VP with a literature review.
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Case presentation
An 84-year-old female with underlying hypertension,
asthma, and cured breast cancer presented with low
back pain and had no neurological deficit. She under-
went percutaneous VP using polymethylmethacrylate
under the diagnosis of L1 osteoporotic vertebral com-
pression fracture at a local hospital. Bone mineral dens-
ity showed osteoporosis, where total lumbar and femur
neck were − 3.1 and − 2.0 in T-score, respectively. Im-
mediately after the procedure, she complained of weak-
ness, numbness, and pain in both legs. Even after the
conservative treatment, she continued to suffer from
persistent back pain and could not ambulate although
cane ambulation was possible before VP.
She was transferred to our hospital three weeks later

after VP. Neurologic examination revealed hypesthesia
of the left leg and paraplegia below L2 level. The muscle
power was grade 2 for the right leg and grade 4 for the
left leg. Preoperative laboratory investigations revealed
mildly elevated levels of erythrocyte sedimentation rate
(ESR, 27 mm/hr, normal range: 0–20) with a normal
limit of C-reactive protein (CRP, 1.84 mg/L, normal
range: 0.1-5.0). Anemia with decreased hemoglobin (Hb,
11.0 g/dℓ, normal range: 12.0–16.0) and elevated alanine

aminotransferase (ALT, 43 IU/L, normal range: 5–40)
were also observed.
Plain radiography of the thoracolumbar spine showed

a compression fracture of the L1 with cement filling
(Fig. 1). Extravasation of cement into the spinal canal
was also found. Computed tomography (CT) scan
showed intradural cement leakage from T10 to L2
(Fig. 2). Magnetic resonance imaging (MRI) also showed
an intradural mass lesion that was hypointense on both
T1-weighted and T2- weighted images (Fig. 3). Com-
pression and displacement of the spinal cord to the right
side secondary to the intradural mass lesion were
observed.
Under the diagnosis of intradural cement leakage,

emergent surgical decompression and cement removal
was recommended to prevent the progress of neuro-
logical deficits. Surgical techniques and operative find-
ings were as follows. First, stabilization by a posterior
fixation from T10 to L3 was done. After that, the patient
underwent total laminectomy and durotomy through a
posterior approach from T12 to L2. Intradural cement
was seen on the left-ventral side, compressing the cord
to the right side (Fig. 4). Severe adhesion was also found
between the spinal cord and the cement. We used a

Fig. 1 Anteroposterior and lateral plain radiographs of the thoracolumbar spine showing extravasation of the cement from the L1 vertebral body
into the spinal canal
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high-speed burr to prevent additional cord damage by
breaking the cement with Kerrison punch or pituitary
rongeur. The cement was removed piece by piece with-
out additional cord injury. The durotomy was closed
tightly after extensive irrigation. Pedicle screws were
connected with rods and two cross-links.
On postoperative 1 day, plain radiography showed suc-

cessful removal of the intradural cement (Fig. 5). The leg
and back pain were improved immediately after the sur-
gery. Postoperatively, ESR and CRP were elevated up to
63 mm/hr (normal range: 0–20) and 49.67 mg/L (nor-
mal range: 0.1-5.0), respectively. Anemia and elevated
ALT were also observed (Hb 9.4 g/dL and ALT 225 IU/

L, respectively). The patient was referred to the depart-
ment of rehabilitation medicine and discharged after 8
weeks. All laboratory values were within normal limits at
discharge. Medications included a nonsteroidal anti-
inflammatory drug (celecoxib), an opioid (tramadol) for
pain control, and an antispasmodic agent (solifenacin)
for neurogenic bladder. In addition, bisphosphonate
(ibandronic acid) was injected for the osteoporosis post-
operatively at 6 months. However, despite active re-
habilitation for one year after the surgery, her muscle
strength was minimally improved compared to pre-
operative muscle strength. The muscle power was grade
3 for the right leg and grade 4 for the left leg at the last

Fig. 2 Computed tomography (CT) scans of the thoracolumbar spine. (A, B, C) A sagittal CT scan showing extravasation of the cement from T10
to L2 in the spinal canal. (D) Axial CT scan at the T12-L1 intervertebral disc level showing intradural cement leakage (arrow). (E) Axial CT scan at
L1 vertebral body level showing cement leakage along a needle pathway from the medial to the left pedicle to the posterior wall of a vertebral
body (arrowhead). (F) 3D CT reconstruction of the lumbar spine showing intradural cement leakage

Fig. 3 Magnetic resonance imaging (MRI) of the thoracolumbar spine. (A) Sagittal T2-weighted MRI showing cement leakage in the spinal canal
(arrows). (B) Axial T1 and (C) T2-weighted MRI showing intradural cement leakage (arrows) with a displacement of the spinal cord to the right-
posterior side (arrowhead)
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follow-up. The patient has provided informed consent
for the publication of this case report and accompanying
images.

Discussion and Conclusions
The first VP was performed in 1984 by French radiolo-
gists to treat a painful hemangioma of the cervical spine
[5]. Since its introduction, the indication of VP has been
extended to osteoporotic vertebral fracture, Kummell’s
disease, and tumors such as metastatic disease, multiple
myeloma, and painful aggressive hemangioma [9, 16].
Currently, the most common indication of VP is an
osteoporotic vertebral compression fracture that has
failed conservative treatment [9, 17]. Moreover, bone ce-
ment augmentation of the pedicle screws has been in-
creasingly used to decrease the incidence of screw
loosening in osteoporotic patients [18].

Reported complications of VP include infection, bleed-
ing, transient radiculopathy, spinal stenosis, and pul-
monary embolization [9]. However, most complications
related to VP are minor and severe complications re-
quiring additional treatment after VP have not reported
in several randomized controlled trials [19–22]. Among
complications of VP, extravasation of cement is relatively
common. Hulme et al. [23] have reviewed 69 clinical
studies and reported cement leakage in 41 % of VP.
Similarly, Lee et al. [24] have reported cement leakage in
43 % of VP. Nonetheless, most cement leakages are
asymptomatic or clinically insignificant [6, 25]. Lee et al.
[24] have also reported symptomatic cement leakage in
only 1.08 % of VP.
Regarding the route of cement leakage, systematic re-

view reported 32.5 % in paravertebral space, 32 % in epi-
dural space, 30.5 % into the disc, 3.3 % in foraminal
space, and 1.7 % induced pulmonary emboli [23]. How-
ever, cement leakage into the intradural space after VP
is very rare [11, 26]. To the best of our knowledge, it has
been reported only in 7 cases (Table 1) [1, 6, 10, 12–15].
Above all, it is difficult to diagnose whether cement leak-
age is intradural or epidural by conventional radiog-
raphy. Schmidt et al. [27] have reported that detection
rates using conventional radiographs are low and com-
plicated. The agreement rate between fluoroscopy/con-
ventional radiographs and CT scan ranged only between
66 and 74 % [27]. Thus, it is necessary to confirm the
feature of cement leakage with a CT scan after VP. In
our case, we confirmed the accurate location of cement
leakage on the CT scan.
In terms of treatment, surgery for decompression and

cement removal should be recommended for patients
with intradural cement leakage. Because improvements
in neurological deficits were observed in six patients
undergoing surgery including present case [1, 6, 12–15].
However, Chen et al. [10] has reported that neurological
deficit was sustained in one patient who refused open
surgery because of old age. As surgical techniques, all
patients underwent total laminectomy and durotomy
with cement removal. When wide decompression is

Fig. 4 Intraoperative pictures after midline durotomy. (A) Adhesion between the spinal cord (arrowhead) and cement (arrow) was found. (B)
Intradural cement (arrows) was removed piece by piece after it was broke down using a high-speed burr

Fig. 5 Anteroposterior and lateral plain radiographs of the
thoracolumbar spine after surgery showing posterior fixation from
T10 to L3. The cement in the spinal canal was removed completely
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required or instability occurred, posterior fixation and
fusion could be performed as in our case.
However, the optimal time of surgery has not been

revealed. Shapiro et al. [12] have reported that one
patient with motor weakness was recovered to normal
at the last follow-up. They performed a laminectomy
with posterior durotomy and removed intradural ce-
ment at 12 h after cement leakage. Although Teng
et al. [1] have reported immediate surgery for intra-
dural cement leakage, the patient could not walk
alone. However, it might be due to insufficiently re-
moved cement observed on follow-up MRI at 8
months after the surgery. In our case, the time inter-
val between the VP and the surgery was about eight
weeks. Our patient was unable to walk alone and
the neurological deficit did not completely recover
until the last follow-up. Her final lower extremity
muscle power was grade 3/4 (right/left).

Meanwhile, thermal injury of intradural cement
leakage to neural tissues should be considered. Lai
et al. [28] has evaluated the peak temperature and
duration above 45 °C at the posterior cortex and ver-
tebral center in a porcrine model with cement leak-
age. Based on this result, they reported that the
exothermic reaction at the posterior cortex might re-
sult in thermal injury to the neural tissue in case of
cement leakage into the spinal canal. If thermal injury
to neural tissues is critical, immediate decompression
might be not necessarily needed. In this regard, fur-
ther studies are needed to validate the optimal sur-
gery time, including thermal injury to the neural
tissue due to cement leaking into the intradural space.
However, if the neurological deficit occurs and intra-
dural cement leakage is confirmed on CT scan, de-
compressive surgery with cement removal does not
have to be postponed.

Table 1 Intradural cement leakage during vertebroplasty reported in the literature

Author and
year

Age Sex Fracture
level

Type of
disease

Operation Time interval
between
surgery and
VP

Lower
extremity
muscle power
at initial
(right/left)

Lower extremity
muscle power at last
follow-up (right/left)

Neurogenic
bladder or
bower

Shapiro et al.
(2003) [10]

64 F L2 OVCF Laminectomy
with
durotomy
and
posterolateral
fusion of L1-3

12 h 2/5 5/5 Not
identified

Teng et al.
(2006) [1]

79 F L2 OVCF Laminectomy
with
removal of
intradural
cement

Immediately Not identified Could not walk alone Urinary
incontinence,
Constipation

Chen et al.
(2006) [8]

90 F T12, L1 OVCF No surgery No surgery 2/2 2/2 Not
identified

Sabuncuoğlu
et al.
(2008) [11]

49 M T12 Pathologic
fracture
d/t multiple
myeloma

Laminectomy
with
durotomy

Not identified 1/5 4/5 Not
identified

Kulkarni et al.
(2013) [12]

48 F L1 OVCF 1st op:
Laminectomy
of T12-L1
2nd op:
Corpectomy
of L1
3rd op:
Durotomy

Not identified 1/2 3/4 Urinary
incontinence

Lin et al.
(2015) [4]

64 F L2 OVCF Laminectomy
with
durotomy

Not identified 3/5 4/5 Preserved
anal tone

Grelat et al.
(2018) [13]

64 M L1 Pathologic
fracture d/t
malignant
tumor

Laminectomy
with
durotomy
and
posterior
short fixation

Not identified 2/5 Minimal improvement Decreased
anal tone

d/t = due to, F = female, M =male, op = operation, OVCF = osteoporotic vertebral compression fracture, VP = vertebroplasty
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What should we do to prevent intradural cement leak-
age? First, needle position is an important factor during
VP. Intradural cement leakage can occur when the nee-
dle tip perforates the medial wall of the pedicle and
passes through the dural in the spinal canal. Sabuncuo-
ğlu et al. [13] have found a needle hole on the right side
lamina at the VP level and another needle hole injury on
the posterior dural area with cerebrospinal fluid leakage
during operation. Shapiro et al. [12] have also reported
cement leakage along the transdural needle path from
the medial side of the left pedicle on axial CT scan. Teng
et al. [1] have found that the needle has broken the med-
ial wall of the pedicle and made a perforation of the
dural sac on MRI. Similar to previous reports, we also
found a cement leakage along a needle pathway from
the medial side of the left pedicle to the posterior wall of
a vertebral body and intradural cement on a CT scan
(Fig. 2E). Authors think that intradural cement leakage
can occur when the needle tip perforates the medial wall
of the pedicle and passes through the dural in the spinal
canal. Thus, during the procedure, the needle tip should
not cross the medial border of the pedicle on the antero-
posterior view before it reaches the posterior cortex of
the vertebral body on the lateral view [6, 29].
Cement viscosity is another important factor [7, 23].

Viscosity has been proved to be a key influencing factor
for leakage [30]. A paste-like consistency is suitable. Too
low viscosity of cement can easily flow into the intra-
dural space along the needle track. If an appropriate vis-
cosity of cement is used, intradural cement leakage may
not occur even in case of dural perforation of the needle.
Moreover, the needle must be removed after confirming
that the cement is completely solidified. This can be also
applied to bone cement augmentation of the pedicle
screws to prevent the cement leakage.
In conclusion, we described a unique case of intradural

cement leakage after VP and review of the related litera-
ture. When neurological deficits occur after VP, a CT
scan should be taken to confirm the pattern of cement
leakage. In case of intradural cement leakage, surgical
decompression should be recommended to improve
neurological deficits. To prevent intradural cement leak-
age during the VP, the needle tip should not perforate
the medial wall of the pedicle and cement of appropriate
viscosity should be used.
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