
Delayed Bone Cement Displacement
Following Balloon KyphoplastyHee Sun Wang, M.D.2

Hyeun Sung Kim, M.D.1

Chang Il Ju, M.D.2

Seok Won Kim, M.D.2

www.jkns.or.kr

Case  Report

Department of Neurosurgery1

Mokpo Hankook Hospital
Mokpo, Korea

Department of Neurosurgery2

School of Medicine 
Chosun University 
Gwangju, Korea

J   Korean   Neurosurg   Soc   43 : 212-214, 2008

�Received：March 5, 2008  
�Accepted：April 7, 2008
�Address for reprints : 

Seok Won Kim, M.D. 
Department of Neurosurgery
School of Medicine 
Chosun University 
588 Seoseok-dong, Dong-gu 
Gwangju 501-717, Korea
Tel：+82-62-220-3120, 3126 
Fax：+82-62-227-4575 
E-mail : chosunns@hanmail.net 

212

INTRODUCTION  

Percutaneous vertebroplasty and balloon kyphoplasty are image-guided procedures, that
involve the percutaneous injection of polymethylmethacrylate (PMMA) into a fractured
vertebra. Both procedures have been shown to relieve pain with acceptable safety in patients
with osteoporotic compression fractures and malignant tumors. In addition, these have been
reported to effectively treat compression fractures with intravertebral vacuum clefts, as the
pain and instability associated with intravertebral movement at the location of the clefts
resolved after they were filled with cement3). Despite of its higher costs, balloon kyphoplasty
has advantages of deformity correction and decreased PMMA extravasation. In addition to
pain relief, balloon kyphoplasty affords the opportunity to improve sagittal balance and reduce
the cement leaks over vertebroplasty7). But, it is not free of complications, and many of the
complications of PMMA injection are directly related to cement leaks. We report a rare case
of delayed cement displacement after balloon kyphoplasty in patient with Kümmell’s disease.
Knowledge of this complication and its pathophysiology are of seminal importance in ensuring
that the necessary precautions are taken when using these procedures for the treatment of
patients with Kümmell’s disease and for improving the safety and efficacy of the procedures.

CASE REPORT 

A 78-year-old woman suffered from persistent severe back pain since she slipped down 3
months before medical consult. The findings on neurologic examination were within normal

We report a rare case of delayed cement displacement after balloon kyphoplasty in patient with Kümmell’s
desease. A 78-year-old woman with Kümmell’s desease at T12 level received percutaneous balloon kyphoplasty.
Two months after surgery, the patient complained of progressive severe back pain. Computed tomographic scans
revealed a breakdown of the anterior cortex and anterior displacement of bone cement. Although this complication
is very rare, it is likely to occur in treatment of Kümmell’s disease accompanying anterior cortical defect.
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Fig. 1. Imaging studies obtained from a 78-year-old woman with T12 compression fracture. A, B : Sagittal T1-and
T2-weighted images showing the fracture cavity as discrete areas of abnormally low and high signal intensity,
respectively. C : Lateral radiograph of the spine in a weight-bearing position obtained immediately after balloon
kyphoplasty reveals effective filling of cystic fracture cavity. 
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limits. Magnetic resonance imaging (MRI) studies of the
thoracolumbar spine revealed collapse of the vertebral body
with formation of a cavitary lesion at T12 level. High signal
on T2-weighted MRI revealed a fluid-filled intravertebral
cleft. She had severe osteoporosis (T-score on bone marrow
densitometry : -5.8) and there was no evidence of soft tissue
mass or paravertebral abscess. Benign osteoporotic compres-
sion fracture with avascular necrosis was confirmed (Fig. 1A,
B). Because of the intractable back pain, which had been
unrelieved by conservative treatment, balloon kyphoplasty
was performed. About 9.8 cc PMMA was injected into
vacuum space of vertebral body. Postoperative roentgeno-
graphic image revealed that bone cement was well localized
in the cystic cavity on T12 vertebral body (Fig. 1C). Two
months after surgery, the patient complained of progressive
severe back pain. Computed tomographic scans revealed a
breakdown of the anterior cortex of the T12 vertebral body,
with anterior displacement of the bone cement (Fig. 2).

DISCUSSION   

Vertebral compression fractures due to osteoporosis increase
with aging. Management of symptomatic osteoporotic
vertebral compression fractures by vertebroplasty or kypho-
plasty with PMMA has become increasingly popular7).
Among them, balloon kyphoplasty is being increasingly
adopted for the treatment of osteoporotic compression
fracture. In addition to pain relief, kyphoplasty affords the
opportunity to improve sagittal balance and reduce the
extravasation rate by low pressure injection and increased
viscosity during the injection11). Despite of these advantages,
balloon kyphoplasty may result in several complications.
Many of the complications of PMMA injection are mainly
related to cement leaks. Cement extravasation during
kyphoplasty ranges between 4% and 9%, a much lower
incidence than with vertebroplasty7). However, because of
the potential complications of cement in or around the spinal

canal, and egress of cement outside the
vertebral body is extremely concern-
ing2). Often, collapsed vertebral bodies
associated with osteoporosis have shown
intravertebral vacuum clefts in the
preprocedural evaluation5,6). However,
recent studies have shown that these
clefts are frequent and probably, repre-
sent fracture nonunion with dynamic
mobility. In 1978, Maldague, et al.8)

reported the presence of a vacuum
cleft within vertebral fractures and
suggested that this finding represented

focal bone ischemia associated with nonhealing vertebral
collapse. These clefts may be indicative of bone nonunion
and can demonstrate the movement of the bone with
changes in position or respiration10). The cleft or cavity
must be completely filled with bone cement in order to
treat these fractures adequately. In order to restore vertebral
height and minimize the risk of direct cement extrusion
into the canal through cortical defects or enlarged venous
sinusoids, balloon kyphoplasty has been recommended.
As experience with kyphoplasty has increases, it has become
apparent that the intravertebral cavity created by the inflatable
bone tamps allows placement of more viscous, partially cured
PMMA. However, injection of viscous cement with low
pressure decreases the penetration of the cement into the
microstructure of cancellous bone1). Krause et al.4) reported
that doughy cement on an unclean surface resulted in a very
low interface strength compared to a low-viscosity cement
made to penetrate a cleaned bone surface. Thermal necrosis
of the surrounding tissue caused by the high polymerization
temperature and the nonunion of fibrous tissue on the surface
of the fractured cancellous bone disrupt the interdigitation
of PMMA to achieve a mechanical interlock4,9). The current
case showed a delayed post-traumatic vertebral collapse with
intravertebral vacuum cleft which has long been considered
as pathognomonic for avascular necrosis. Injection of
PMMA into a cystic cavity would be expected to have far
less interdigitation with the surrounding bone than would
injection into partially intact trabecular bone9). Although,
vertebroplasty is limited in its ability to restore kyphotic
deformities and possibility of uncontrolled high-pressure
injection, it may be more advantageous than balloon
kyphoplasty because it can result in the formation of a
compact trabecular pattern of opaque cement interspersed
throughout the hollow trabecular space of the entire
vertebral body in Kümmell’s disease. However, because of
the preexistent cleft, it is not necessary to use balloons to
create a cavity because the patient already had a vacuum.

Fig. 2. A, B : Two months after surgery, computed tomography scans reveals a breakdown of the
anterior cortex with anterior displacement of bone cement.
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Strict postoperative spinal bracing and the control of
osteoporosis can be also helpful to prevent this delayed
complication. The integrity of the anterior cortex is also
important consideration of anterior displacement. The
anterior cortex defect may increase the chance of anterior
displacement of the cement under weight bearing.

CONCLUSION 

Although a rare complication, the possibility of anterior
displacement of PMMA after balloon kyphoplasty should
be kept in mind as this complication may occur in treatment
of Kümmell’s disease.
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