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An In Vivo Comparison of the Potential for
Extravertebral Cement Leak After Vertebroplasty
and Kyphoplasty
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Study Design. A prospective in vivo study was con-
ducted during the performance of kyphoplasty for the
treatment of osteoporotic vertebral compression frac-
tures, comparing extravertebral contrast extravasation
with kyphoplasty and vertebroplasty.

Objective. To determine the frequency and pattern of
extravertebral contrast extravasation after intravertebral
injection during kyphoplasty and vertebroplasty, which
have implications for cement leakage during these
procedures.

Summary of Background Data. Vertebroplasty in-
volves the injection of cement directly into the cancellous
bone of a fractured vertebral body in an attempt to stabi-
lize the fracture. High rates of extravertebral cement leak-
age have been noted. Injection of contrast into the verte-
bral body under fluoroscopy has been recommended in
an attempt to predict and minimize cement leakage. An
alternative procedure, balloon kyphoplasty, involves the
percutaneous placement of an inflatable bone tamp into
the fractured vertebral body. As the tamp is inflated, ver-
tebral body height is restored and a cavity is created
within the vertebral body, allowing for low-pressure ce-
ment filling of the cavity.

Methods. During 20 kyphoplasty surgeries for verte-
bral compression fractures, contrast studies were per-
formed. Immediately after positioning of an 11-gauge bi-
opsy needle within the midvertebral body, 5 mL of
Omnipaque was injected, mimicking vertebroplasty injec-
tion. Cinefluoroscopic images were obtained during in-
jection. After bilateral fracture reduction and intraverte-
bral cavity creation using inflatable bone tamps
(kyphoplasty), contrast was injected again, mimicking ce-
ment injection during kyphoplasty. Scoring of the extra-
vertebral contrast leakage was based on filling of the
inferior vena cava and epidural vessels, as well as direct
contrast extension through the vertebral cortex.

Results. The mean contrast leak scores for vertebro-
plasty- and kyphoplasty-stage injections were, respectively,
4.3 and 0.8 of 6 (P � 0.0001). The scores for epidural vessel
and inferior vena cava filling and transcortical contrast leak

each was significantly lower for kyphoplasty- than for
vertebroplasty-stage injections (P � 0.0001 each).

Conclusions. The findings showed less vascular and
transcortical extravasation of injected contrast with ky-
phoplasty than with vertebroplasty. Although leakage of
contrast may not correlate precisely with polymethyl-
methacrylate leakage, the authors believe this study high-
lights the relative safety of these procedures. [Key words:
contrast extravasation, kyphoplasty, osteoporotic verte-
bral fracture, safety, vertebroplasty] Spine 2002;27:2173–
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Osteoporotic vertebral compression fractures (VCFs)
represent a significant cause of morbidity and disability
in the elderly.3,13,14,16,21,27,28 The consequences of VCFs
include pain related to the fracture, and in many cases
progressive collapse of the fractured osteopenic vertebral
body leading to spinal kyphosis. Spinal kyphosis as a
result of osteoporotic VCFs has been shown to have an
adverse effect on quality of life, physical function, mental
health, and survival.3,13,14,18,27,28,30,31 These effects are
related to the severity of the spinal deformity,3,13,14,28

and are at least partly independent of pain.13,15

Ideally, the treatment of osteoporotic vertebral com-
pression fractures should address both fracture-related
pain and the kyphotic deformity in a minimally invasive
fashion. Over the past decade, vertebroplasty involving
the percutaneous injection of polymethylmethacrylate
(PMMA) directly into a fractured vertebral body has
been used for the treatment of osteopenic VCFs. Sub-
stantial pain relief has been reported in a majority of
patients treated with vertebroplasty. However, vertebro-
plasty does not address the associated spinal deformi-
ty.4,5,7–9,11,12 Kyphoplasty is a minimally invasive ortho-
pedic procedure designed to address both the kyphotic
deformity and the fracture pain. It involves the percuta-
neous insertion of an inflatable bone tamp into a frac-
tured vertebral body under fluoroscopic guidance. Infla-
tion of the bone tamp elevates the endplates, restoring
the vertebral body toward its original height while cre-
ating a cavity to be filled with bone void filler. Early
results of kyphoplasty suggest significant pain relief as
well as ability to improve the height of the collapsed
vertebral body and reduce spinal kyphosis.10,17,24,32

During vertebroplasty, cement is forcibly injected di-
rectly into the cancellous bone of a collapsed vertebral
body. This requires high-pressure injection of low-
viscosity cement, which introduces the risk of cement
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extravasating beyond the confines of the vertebral body.
Extravertebral cement leakage has been reported to oc-
cur in up to 65% of vertebra treated with vertebro-
plasty.5 In an attempt to reduce the risks of vertebro-
plasty cement-related complications, it has been
recommended that before cement injection, intraver-
tebral contrast injection under fluoroscopy should be
performed.12 If contrast is seen to leak outside of the
vertebral body, particularly into the spinal canal or
venous system, repositioning of the cement-injecting
tool is recommended. Kyphoplasty, by virtue of creat-
ing an intravertebral cavity surrounded by compacted
cancellous bone resulting from IBT inflation, allows
for low-pressure filling of the cavity with viscous ce-
ment, which might reduce the risks of extravertebral
extravasation.1,2,17

This study aimed to test the hypothesis that kyphop-
lasty reduces the potential for extravertebral filler extrav-
asation, as compared with vertebroplasty. Intravertebral
contrast injection under live fluoroscopy has been recom-
mended for assessing cement leakage potential.12 This
technique was used to compare potential for filler leak-
age after kyphoplasty (reduction of fracture and cavity
creation with inflatable bone tamp) and vertebroplasty
(direct cement injection into a collapsed vertebra).

Methods

For this study, 20 consecutive patients with painful osteopenic
VCFs between T7 and L4 underwent kyphoplasty, and vascu-
lar studies were analyzed. The mean patient age was 73.5 years
(range, 51–90 years). The VCF was confirmed as the pain
source by combining clinical examination with radiographic
studies. In all cases, MRI was used to document change in bone
marrow signal intensity in the vertebral body consistent with
an acute or nonhealed vertebral fracture. The mean age of the
treated fracture was 4.5 months.

All kyphoplasty procedures were performed in the operat-
ing room with the patient under conscious sedation or general
anesthesia. The patients were positioned prone, and biplane
fluoroscopy was used throughout the procedure. An 11-gauge
Jamshidi needle was placed percutaneously into the vertebral
body through either a trans- or extrapedicular approach, as
described previously for vertebroplasty.8,12 The needle typi-
cally was placed into the middle one third of the vertebral body.
A 10-mL syringe filled with contrast (Omnipaque) was at-
tached to extension tubing, which was flushed with contrast.
The tubing then was attached to the hub of the Jamshidi needle
and 5 mL of Omnipaque was injected into the vertebral body
under live lateral continuous fluoroscopy. This injection simu-
lated contrast injection that might be performed before cement
injection during vertebroplasty. All radiographic images were
stored for subsequent review. The intravertebral contrast then
was flushed out of the vertebral body with saline injection.

Next, kyphoplasty was performed in standard fashion. The
biopsy needles were exchanged over a guidewire for a working
cannula. Inflatable bone tamps (IBTs) (Kyphon Inc., Sunny-
vale, CA) then were placed into the vertebral body through
bilateral working cannulas. The IBTs were inflated using visual
(fluoroscopic) and manometric parameters until vertebral body
height was restored, they contacted a vertebral body cortical

wall, or reached a pressure of 220 psi or the maximal balloon
volume. The IBTs then were withdrawn, and the kyphoplasty
bone-filler tool (BFT), a hollow cannula used for cement inser-
tion during kyphoplasty, with extension tubing attached to the
hub was positioned in the resultant intravertebral cavity. Using
fluoroscopic guidance, the tip of the BFT was placed in the
same position as the tip of the Jamshidi needle during the initial
contrast injection. Thereafter, 5 mL of Omnipaque was in-
jected into the vertebral body under continuous live lateral
fluoroscopy. All fluoroscopic images were stored for subse-
quent review. Kyphoplasty was completed after cement had
been placed into the cavity of the fractured vertebral body.

Image Analysis. Cine and still fluoroscopic images obtained
during and immediately after injection of 5 mL of Omnipaque
at the vertebroplasty- and kyphoplasty-stage of the procedure
were studied. Two spine surgeons not involved in the surgical
procedures scored these images independently. The authors
had planned on having a third reviewer grade the images for
which the opinions of the first two reviewers varied, but this
was not necessary. Images were reviewed for evidence of direct
extravasation of contrast through the vertebral cortex filling
the inferior vena cava and epidural veins with contrast. Each of
these findings was graded as 0 (absent), 1 (mildly positive), or 2
(strongly positive). A “leak score” for each level treated was
calculated by adding the individual scores in each category
(total, 6 points). Statistical analysis of these scores was per-
formed using the paired t test with significance set at a P value
less than 0.05.

Results

The mean total contrast leak scores for vertebroplasty
and kyphoplasty contrast injections were, respectively,
4.3 versus 0.8 of 6 (P � 0.0001) (Table 1). The scores for
epidural, IVC, and transcortical contrast leak each was
significantly lower for kyphoplasty- than for vertebro-
plasty-stage injections (P � 0.0001 for each).

For no vertebroplasty contrast injection did the con-
trast remain confined to the vertebral body. With verte-
broplasty injection, direct extravasation of contrast
through a vertebral cortex was seen in 14 of 20 studies,
including extravasation through the posterior vertebral
cortex in 5 studies (Table 2). With vertebroplasty injec-
tions, almost immediate filling of the foraminal and then
the epidural veins occurred, with almost simultaneous
filling of the segmental veins (Figures 1 and 2). Opacifi-
cation of IVC with contrast was visualized in 19 of 20
injection studies, and considered “strongly” positive in

Table 1. Contrast Scores With Vertebroplasty and
Kyphoplasty-Stage Injections

Vertebroplasty Stage Kyphoplasty Stage

Inferior Vena Cava* 1.7 0.4‡
Epidural vein* 1.7 0.2‡
Transcortical leak* 1.0 0.2‡
Total “leakage score”† 4.3 0.8‡

* Mean score out of maximum of 2 points (0 � no; 1 � faint; 2 � intense
contrast).
† Mean total score (maximum of 6 points).
‡ P � 0.0001.
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15 studies. Epidural vein filling with contrast (19 of 20
injections) was confined to the area between the pedicles
of the vertebral level proximal and distal to the treated
vertebra. Contrast filling of segmental veins was seen up
to three vertebral levels away from the injection site. The
contrast leak pattern was similar at the thoracic and lum-
bar vertebral levels.

With contrast injection after fracture reduction and
cavity creation using the IBT (kyphoplasty), contrast
tended to collect in the cavity created in the vertebral
body. Extravertebral extravasation of contrast occurred
toward the end of the injection when the volume of con-
trast injected exceeded the volume of the cavity created
by the IBT. In 8 of 20 kyphoplasty studies, no extraver-
tebral contrast was seen. With kyphoplasty injection, di-
rect extravasation of contrast through the posterior ver-
tebral cortex was seen in one study. Opacification of IVC
occurred in 9 of 20 kyphoplasty injections, and in all
cases the fill was considered “mildly” positive, occurring
toward the end of the contrast injection. In all cases, the
extent of IVC opacification was less extensive with ky-
phoplasty than with the corresponding vertebroplasty
injection (scores 0.4 and 1.07, respectively; P � 0.001).
Epidural vein filling was seen in three kyphoplasty injec-
tion studies. In one case wherein a kyphoplasty contrast
injection showed extravasation of contrast into the disc
space, cement also entered the disc space during cement-
ing. No epidural cement was seen on the intra- or post-
operative radiographs of any kyphoplasty procedure. To
ensure that vascular spasm induced by the initial verte-
broplasty injection was not an explanation for the dimin-
ished egress of contrast with kyphoplasty injection, ky-

phoplasty studies without prior injections also were
performed. In these kyphoplasty-only contrast studies, a
similar pattern of intravertebral containment of contrast
was seen.

Discussion

During vertebroplasty and kyphoplasty, bone filler is in-
troduced into a fractured vertebral body in an attempt to
stabilize the fracture. For vertebral augmentation proce-
dures, PMMA has been the most widely used bone filler,
and most of the serious complications reported are re-
lated to leakage of PMMA outside the confines of the
vertebral body during injection.5,6,8,20,23 The PMMA
may exit the vertebral body through deficiencies or frac-
tures in the vertebral cortex or by injection of cement
into the vertebral venous system.11,12,20 Leakage of ce-
ment through the vertebral cortex may result in direct
injury to or compression of adjacent structures such as
the spinal cord. When injected cement enters the venous
system, there is the potential for cement to fill the epi-
dural veins and cause spinal cord or nerve root compres-

Table 2. Scores for Extravertebral Contrast Extravasation
With Vertebroplasty and Kyphoplasty

Patient
Fracture

Level

Vertebroplasty Kyphoplasty

IVC* Epi* EV* Total† IVC* Epi* EV* Total†

1 L3 2 2 1 5 1 0 0 1
2 L1 2 2 0 4 0 0 0 0
3 L3 2 1 0 3 0 0 0 0
4 T11 1 2 0 3 1 2 0 3
5 T12 2 2 1 5 0 1 0 1
6 T11 1 1 1 3 0 0 1 1
7 T10 1 0 2 3 1 0 2 3
8 L1 2 2 2 6 1 0 0 1
9 L2 2 2 2 6 0 0 0 0

10 T8 2 2 2 6 1 0 0 1
11 L3 0 2 2 4 1 0 0 1
12 T12 2 2 1 5 0 0 0 0
13 L2 2 2 1 5 1 0 0 1
14 T11 2 1 0 3 1 1 0 2
15 T8 2 1 1 4 0 0 0 0
16 T11 1 2 1 4 0 0 0 0
17 L2 2 2 1 5 0 0 0 0
18 T12 2 2 0 4 0 0 0 0
19 T7 2 2 0 4 1 0 0 1
20 L1 2 2 1 5 0 1 0 1

* Mean score out of maximum of 2 points (0 � no; 1 � faint; 2 � intense
contrast).
† Mean total score (maximum of 6 points).
IVC � inferior vena cava; Epi � epidural veins, EV � extravertebral-transcortical.

Figure 1. A, L2 vertebroplasty contrast injection, with contrast
filling the IVC, epidural vessels (black arrow), and segmental
vessels (white arrow). B, L2 kyphoplasty contrast injection, with
contrast confined to the intravertebral cavity (arrow).
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sion, or for PMMA pulmonary embolism.11,12,20 In ad-
dition, high-pressure intraosseous injection of cement
may lead to embolization of methylmethacrylate mono-
mer and bone marrow contents of the lungs, with nega-
tive cardiopulmonary sequelae.19,22,23,25,26,29 Pressur-
ization of PMMA during joint arthroplasty surgery has
been associated with the occasional cardiovascular
collapse.22,25,26

During vertebroplasty, the high-pressure injection of
low-viscosity cement directly into cancellous bone makes
it difficult to control the cement flow in the vertebral
body, thus creating an unpredictable risk of cement ex-
travasation outside the vertebral body. In fact, extraver-
tebral cement extravasation commonly is seen during
vertebroplasty. However, proponents of this technique
have reported infrequent clinical sequelae of the leakage.
Cotten et al6 noted 15 epidural cement leaks, 8 intradis-
cal leaks, 2 venous leaks, and 21 paravertebral leaks in
20 of 37 patients (40 fractures) treated with vertebro-
plasty. Two of the foraminal leaks required decompres-
sive surgery, and one soft tissue femoral neuropathy was
treated with steroids. Cortet et al5 reported extraverte-
bral cement in 13 of 20 vertebra (65%) treated with
vertebroplasty for osteoporotic fractures. Cement leaked
into the paravertebral soft tissues in six cases, into the
peridural space in three cases, into the disc space in three
cases, and into the lumbar venous plexus in one patient.
Cyteval et al7 noted extravertebral cement in 8 of 20
patients after vertebroplasty, with leakage into the inter-
vertebral disc in 5 patients, into the neural foramen in 2
patients, and into the lumbar venous plexus in 1 patient.
Deramond8 reported radiculopathy in 4% of patients
undergoing vertebroplasty, likely related to intraforami-
nal cement leakage, noting “frequent leaks of PMMA
into the perivertebral veins.”

Reports of serious complications related to extraver-
tebral cement extravasation during vertebroplasty also
have been presented. A recent study reported that 3 of 35

patients treated with vertebroplasty had extravasation of
cement into the epidural space, necessitating open surgi-
cal decompression in two patients.20 In this study, an
additional two patients had cement pulmonary emboli.
Additional cases of symptomatic and lethal PMMA pul-
monary embolism with vertebroplasty have been
reported.11,12,23

Kyphoplasty represents an attempt to address the
shortcomings of vertebroplasty (i.e., inability to correct
spinal deformity and high-pressure injection of cement
into the fractured vertebral body). During kyphoplasty,
the creation of an intravertebral cavity with the IBTs
(Figure 3) allows for a range of filler options, with place-
ment under lower pressure. In addition, the IBT com-
pacts the trabecular bone, which may seal potential os-
seous or venous leak paths. When PMMA is used, it can

Figure 2. A, L3 vertebroplasty
contrast injection with dense
contrast filling the IVC (white ar-
row) and foraminal vessels
(black arrow), and leaking into
the spinal canal (short arrow). B,
L3 kyphoplasty contrast injection
with faint contrast filling of the
IVC (arrow) without an intracanal
contrast leak.

Figure 3. Intravertebral cavity created during T12 kyphoplasty,
with balloon tamp partially deflated.
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be placed partially cured (viscous) into the created cav-
ity, which also may reduce the risk of leakage. Cadaver
and clinical studies support the reduced leak rate with
kyphoplasty. Belkoff et al1 reported extravertebral
PMMA (Simplex P) leakage in 5 of 8 fractured human
cadaveric vertebral bodies treated with vertebroplasty,
with no cement leakage seen in fractured vertebra treated
with kyphoplasty. In a similar cadaver model, Belkoff et
al reported that when vertebroplasty was performed
with cements of varying material behaviors, cement leaks
occurred in 8 of 12 treated vertebral bodies.2 In a clinical
Phase 1 efficacy study, Lieberman et al17 reported on 30
patients who had osteopenic VCFs treated with kypho-
plasty at 70 vertebral levels and noted extravertebral ce-
ment leakage at six levels (8.6%). No neurologic com-
plications occurred. In a report of the initial 1471 VCFs
treated with kyphoplasty in the United States, only one
case of neurologic compromise related to cement intru-
sion into the spinal canal or neural foramen was
described.10

With vertebroplasty contrast injection, contrast was
seen to leak through the vertebral cortex in 60% of in-
jections, raising a concern for direct PMMA leakage out-
side the bony spine. Proponents of vertebroplasty, recog-
nizing this risk, have recommended that the operator
cease further injection of cement once it is evident that
cement has passed outside the vertebra. In reality, the
reaction time from visualization of the cement leakage
until cessation of injection may not be short enough to
eliminate cement leak. Premature cessation of cement
injection also may lead to inadequate cement filling of
the vertebra.

With vertebroplasty, contrast invariably filled the ver-
tebral venous circulation, with flow into the epidural
veins, the segmental veins, and the inferior vena cava.
After creation of an intravertebral cavity with the IBT,
the risk of vascular filling was significantly reduced.
These findings have potential implications not only for
cement extravasation, but also for cement monomer pas-
sage into the circulation. It seems likely that the soluble
PMMA monomer would have vascular egress from the
vertebral body similar to that of the water-soluble con-
trast used in the current study. Systemic PMMA mono-
mer exposure, with its deleterious effects on cardiopul-
monary function, may have clinical implications in this
elderly patient population.19,22,23,25,26

The current study was limited in that extravertebral
leakage of contrast does not correlate precisely with ce-
ment leakage. The authors, however, believe that the
study proposes a reasonable technique for evaluating the
relative risks of leakage during vertebral augmentation
procedures using a recommended imaging technique.12

This is further supported by a recent study by McGraw et
al,19A who reported that intraosseus venography pre-
dicted the subsequent flow of PMMA during vertebro-
plasty in 83% of cases. Although the escape of contrast
after intravertebral injection creates a “worse case sce-
nario” for leakage during vertebral augmentation proce-

dures, the ready egress of contrast into the venous system
raises the concern that with pressurized cement injection,
cement monomer will enter the circulation. This concern
should prompt caution when these procedures are per-
formed in elderly patients with cardiopulmonary com-
promise or when multilevel vertebral cement injections
are performed. When vertebral augmentation with
PMMA is performed, appropriate monitoring and resus-
citative equipment, expertise, and ability for manage-
ment of complications resulting from extravertebral ce-
ment extravasation should be available.

Vertebral augmentation procedures are being used in-
creasingly in the treatment of painful osteoporotic verte-
bral fractures. The current study highlights the potential
for extravertebral cement leakage with these procedures,
supporting the conclusion from the clinical data that ky-
phoplasty, by virtue of the created intravertebral cavity,
lowers the potential for filler leakage, as compared with
vertebroplasty.

Key Points

● Most of the complications reported with verte-
bral augmentation procedures used to treat os-
teopenic vertebral compression fractures are the re-
sult of extravertebral cement extravasation.
● Vertebroplasty, involving injection of cement
into the fractured vertebral body, results in extra-
vertebral cement leakage in up to 65% of treated
levels.
● Kyphoplasty involves the inflation of a percuta-
neously placed bone tamp in the fractured verte-
bral body to create an intravertebral cavity allow-
ing for low-pressure packing of cement in the
cavity.
● With intravertebral contrast injections during
kyphoplasty, significantly lower extravertebral
(epidural, IVC, and transcortical) contrast leak
scores were noted than with vertebroplasty
injections.
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Point of View
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Whether performed with or without venography, the
safety of percutaneous vertebroplasty has been well dem-
onstrated by the experience of numerous groups in Eu-
rope and the United States. Although there is less expe-
rience with kyphoplasty, the derivative technique, it too

appears to be a safe technique. Serious complications
rarely are reported with either technique.

I disagree with the authors’ conclusion that more
prominent venous opacification is seen with contrast in-
jected before vertebroplasty than with injection of con-
trast into the cavity created by the inflatable bone tamps
during kyphoplasty, portending a high risk for subse-
quent extraosseous and vascular cement leakage. If
a sufficient volume of contrast is injected into a vertebral
body, opacification of the epidural, perivertebral, and
central veins results. Those of us who pioneered the
vertebroplasty technique in the United States have
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subsequently recognized that intraosseous venography
does not accurately depict the distribution of injected
cement.2–4 Most of us have abandoned the use of venog-
raphy except as a teaching tool or perhaps when treating
hypervascular tumors.

Symptomatic cement leakage is a rare complication
for either vertebroplasty or kyphoplasty performed to
manage benign osteoporotic fractures. With vertebro-
plasty, symptomatic cement leakage is recognized to be
more frequent in the management of neoplastic disease,
as compared with osteoporosis. The results reflect the
treatment of osteolytic lesions that have already
breached the cortex of the vertebrae. Vertebral corpec-
tomy and reconstructive instrumentation for the treat-
ment of such malignant spinal column lesions also are
not without significant risk and morbidity. None of the
initial reports on kyphoplasty described significant expe-
rience with treatment of neoplastic lesions. Currently,
there is insufficient knowledge and experience with ky-
phoplasty used to treat neoplastic diseases to determine
whether the results are similar to those in the initial ex-
perience with osteoporosis.

Small, asymptomatic cement leaks are of no clinical
consequence with either treatment method. Dr. Lieber-
man was one of the authors of the American College of
Radiology Standard for the Performance of Percutane-
ous Vertebroplasty,1 which recognizes that such small
asymptomatic cement leaks do not affect patient out-
comes, and do not represent a complication of treatment.
The literature suggests that such leaks may be more fre-
quent with vertebroplasty than with kyphoplasty. This
suggestion may reflect the numerous reports of vertebro-
plasty that included posttreatment evaluation with CT,
which can detect tiny cement leaks that would not be
evident from simple radiographs. The initial reports de-
scribing the results of kyphoplasty have not included
posttreatment CT imaging, which also might show small
asymptomatic cement leaks. In any case, small, asymp-
tomatic cement leaks are of no importance.

Although the authors claim their venography tech-
nique is the identical to that advocated for the perfor-
mance of vertebroplasty, the needle positions used to
place the inflatable bone tamps differ slightly, but signif-
icantly, from those used to perform vertebroplasty. The
basivertebral vein is located in the midportion of the
vertebral body. This vein leads directly to the anterior

internal venous plexus within the spinal canal. Cement
injected into the basivertebral vein may easily reach the
spinal canal via this pathway. To minimize this risk dur-
ing the performance of vertebroplasty, needles are posi-
tioned to avoid the central area of the vertebral body.
Placement of two needles in the lateral aspects of the
vertebra or placement of a single needle in the far ante-
rior midline of the vertebral body is customary.

For the performance of kyphoplasty, the needles must
be positioned in the central vertebral body because this is
the proper location for inflation of the bone tamps.
Venography performed with the needles positioned in
the central vertebral body therefore will show much
more direct filling of the basivertebral vein and anterior
internal venous plexus than would be expected with the
anterior or lateral needle placement used for vertebro-
plasty. Therefore, the authors’ venograms are not truly
identical to those that would be obtained during verte-
broplasty with traditional needle positioning.

Most importantly, whether venography actually
predicts potential areas for cement leakage during ver-
tebroplasty remains highly doubtful. Decreased visu-
alization of venous structures when “cavity grams”are
performed before cement injection during kyphoplasty
should not be construed to imply greater safety of
kyphoplasty.

The main proponents of kyphoplasty, many of whom
have significant financial interests, continue to argue for
the superiority of this technique relative to vertebro-
plasty. Currently, the published clinical outcomes of
both techniques used to treat patients with osteoporotic
fractures are not significantly different. The cost for pa-
tients treated by kyphoplasty is much greater. The clini-
cal utility of partial height restoration and kyphosis re-
duction achievable in some patients treated with
kyphoplasty remains to be proved.
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