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Objective: Preinjection gelfoam embolization during percutaneous vertebroplasty (PVP) has been thought alternative technique 
to prevent the leakage of bone cement. The goal of this study was to evaluate whether the gelfoam techniques are useful to
reduce bone cement leakage.
Methods: Total 100 PVPs of osteoporotic spine compression fractures were performed by 1 spine surgeon who experienced 
more than 500 PVP cases under prospective control study. Operation was done in T-L junction (T10-L2) fractures with bi-
transpedicular approach. Preinjection gelfoam PVP was done in the 50 levels. As control group, PVP without gelfoam was done 
in the 50 levels. We did not perform preoperative venography. We inserted normal saline-mixed gelfoam to the anterior third 
of vertebral body via PVP needle, and then 3 mL of polymethylmetacrylate (PMMA) was injected. We prospectively evaluated 
the incidence and leakage pattern of PMMA by postoperative computed tomography.
Results: Between gelfoam and control groups, there were 11 leaks (22%) versus 12 leaks (26%). The mean operation time was 
7.00 minutes versus 6.30 minutes. In gelfoam group, there were 6 spinal canal leaks, 4 paravertebral venous leaks, and 1 soft 
tissue leaks. In control group, there were 4 spinal canal leaks, 8 paravertebral venous leaks, and 1 disc space leak. In spite of cement 
leakage, there was no symptomatic case in both groups. Statistically, gelfoam technique was not related to decrease the inci- 
dence of leakage (p=0.64).
Conclusion: Our prospective study showed that it did not significantly decrease cement leakage when vertebroplasty is performed 
by experienced spine surgeon.
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INTRODUCTION

Osteoporotic vertebral fracture can make severe problem, 
such as severe, debilitating back pain, decreased physical func-
tion and deformity10). There are many options of nonopera- 
tive treatment of vertebral fracture: bed rest, orthotics, and 
analgesic medication. The patients who have persistent pain 
and decreased vertebral body height should be considered the 
percutaneous vertebroplasty (PVP).

Many articles were reported that PVP makes the pain relief 
in most patients who had osteoporotic compression fracture, 

and in 58%-86% had malignancy1,3,6,7). And pain relief was 
remarkably decreased in 1 week1,4).

Although PVP is very easy and does not need to good expe-
rience, sometimes it makes a serious complication. Occasio- 
nally, patients will suffer more painful radiculopathy after treat- 
ment. In addition, the more serious complications are usually 
secondary to extravasation of cement. Extravasation can occur 
to several sites such as basivertebral vein, epidural vein, venous 
plexus, and epidural space. Among them, that to epidural space 
can compress spinal cord and nerve root.

Preinjection of gelfoam for embolization during PVP has 
been thought alternative technique to prevent the leakage 
of bone cement. But there was no prospective gelfoam study 
which compared with no gelfoam PVP. The goal of this study 
was to evaluate whether the gelfoam techniques are useful to 
reduce bone cement leakage during conventional vertebroplasty.

MATERIALS AND METHODS

Total 96 PVPs of thoracolumbar (T10-L2) osteoporotic 
spine compression fractures were performed by only 1 spine 
surgeon who experienced more than 500 PVP cases from 
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Table 1. Demographics of patients and distribution of treated vertebrae

Variable
Group 1

(no gelfoam)
Group 2
(gelfoam)

Total p-value

No. of levels 50 50 100  
No. of patients 46 47  93  
Sex    >0.05
  Male 12 13  25  
  Female 38 37  75  
Age (yr) 72.8±9.4 72.9±8.5 >0.05
No. of each level     
  T10  3  2    5  
  T11  6  4  10  
  T12 16 11  27  
  L1 20 24  44  
  L2  5  9  14  
Bone mineral density  -3.4  -2.9  >0.05
Remain rate (%) 76.4±18.9 78.3±17.9 >0.05
Values are presented as number or mean±standard deviation.

2009 to 2013. Operation was done in T-L junction (T10-L2) 
fractures with bitranspedicular approach. Preinjection gelfoam 
PVP was done 50 levels. As control group, conventional PVP 
without gelfoam was done in the 50 levels. All procedures 
did not perform preoperative venography. Under fluoroscopic 
guidance, we inserted contrast-wet gelfoam to the anterior 
third of vertebral body via PVP needle, and then 3 mL of poly-
methylmetacrylate (PMMA) was injected. We prospectively 
evaluated the incidence and leakage pattern of PMMA by post- 
operative computed tomography (CT) scan.

1. Patients’ Selection

Total 279 PVPs of thoracic and lumbar osteoporotic com-
pression fractures were performed by 1 spine surgeon from 
2009 to 2013. Among these, 100 cases were located from 
T10 to L2, and this diagnosis was osteoporotic compression 
fracture. We excluded the malignancy, infection, and a case 
of no osteoporosis. Inclusion criteria were as follows: first, 
severe back pain and local tenderness above visual analog scale 
5 at least 2 weeks were not responding to analgesic medication 
or opioid drugs; second, local tenderness was matched at the 
level of abnormal signal intensity on fat-suppression sagittal 
T2 magnetic resonance imaging; third, we only involved on 
from T10 to L2 level. The reason that we limited on thora- 
columbar junction (T10-L2) is known as vulnerable area which 
is the transitional zone of the spine and in adults the part 
of spinal cord so that canal encroachment can have significant 
neurologic complication.

We classified into the 2 groups; group 1 (no gelfoam) were 
50 levels and group 2 (gelfoam) were 50 levels.

2. Procedures

PVP was performed under the local anesthesia on our inter-
vention room using biplane C-arm guided. The patients posi-
tioned prone, and the back was draped. The anteroposterior 
and lateral planes of C-arm made the operative level on spine 
magnified for exact needling. Under the image guided, the 
Jamshidi needle was introduced gently with bipedicular ap-
proach and it was positioned in the anterior third of the verte-
bral body. We did not use the venography.

Next, gelfoam embolization was performed. A 10×7×0.05- 
cm sheet of sterile absorbable gelatin sponge (SPONGOSTAN, 
Johnson & Johnson, Skipton, UK) was used for embolization. 
After the gelatin sponge was cut into fine pieces (approximately 
1-2 mm2) in the bowl, these were mixed with 10% contrast. 
Using the 10-mL syringe, all of these was active repeatedly mixed 
for evenly spreading. Without venogram, 3mL of all mixed gel-
foam was injected through each needle.

Last, 1.5 mL of vertebroplasty cement was injected through 
each needle. Total 3-mL vertebral cement was per level. All 
patients were achieved with bipedicular approach.

3. Outcomes

Because we use the biplane C-arm, so immediately result 
could be gained whether leakage or not. And 3 hours later 
CT was accessed to decide exact leakage or not and pattern 
distribution. Two spine surgeons were evaluated whether the 
leakage or not and its pattern.

4. Leakage Pattern Classification

Many articles were reported many leakage patterns using 
one’s own reason. We created the new leakage pattern type. 
Type 1 is leaked into the spinal canal (SC). Type 2 is leaked 
into the paravertebral vein (PVV). Type 3 is leaked into the 
paraspinal muscle and soft tissue (ST). And type 4 is leaked 
into the disc space.

5. Statistical Analysis

All statistical comparisons were computed using SPSS ver. 
14.0 (SPSS Inc., Chicago, IL, USA). Data are presented as the 
mean ± standard deviation (SD). A t-test, chi-square test, and 
multivariate logistic regression analysis were used for statis- 
tical analysis. Null hypothesis of no difference were rejected 
if p-values were less than 0.05.

RESULTS

Two groups comprised of total 100 levels (93 patients). 
These are consisted of 25 males, 75 females: mean age, 72 
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Table 3. Distribution of leakage type between the 2 groups

Leakage type
Group 1

(no gelfoam)
Group 2
(gelfoam)

p-value

1  4  6 >0.05
2  8  4  
3  0  1  
4  1  0  

Total 13 11  
Type 1, spinal canal; type 2, paravertebral vein; type 3, soft 
tissue; type 4, disc space.

Table 2. Comparison of incidence of bone cement leakage bet- 
ween the 2 groups

Leakage
Group 1

(no gelfoam)
Group 2
(gelfoam)

p-value

No leakage 37 (74) 39 (78)  
Leakage 13 (26) 11 (22) >0.05
Total 50 50  
Values are presented as number (%).

years; mean remain rate, 77%; mean bone mineral density 
(BMD), -3.4. All patients had no symptomatic complication. 
And the most common level was L1. On baseline characteris- 
tics, there was no significant difference between the 2 groups 
in comparison of mean age, mean BMD, mean remain rate 
of fractured spine (p>0.05) (Table 1).

There were 24 cement leakage of 100 levels (24%). 13 leaks 
out of 50 levels (26%) in group 1, and 11 of 50 levels (22%) 
in group 2. There was no statistical significant difference bet- 
ween the 2 groups in comparison of leakage occurrence (p= 
0.64, chi-square test, Table 2).

In distribution of leakage type between the two groups, most 
common leakage type was 2 in group 1 and 1 in group 2. 
In group 1, there were 4 in type 1, 7 in type 2, and 1 in type 
4. In group 2, there were 6 in type 1, 4 in type 2, and 1 in 
type 3. There are no significant difference between the 2 groups 
in comparison of SC leakage occurrence (p>0.05, chi-square 
test, Table 3). The mean operation time was 6.30 minutes ver-
sus 7 minutes on groups 1 and 2 (p>0.05).

DISCUSSION

Vertebral compression fractures affect at least one-fourth 
of all postmenopausal women8). And the risk of osteoporotic 
compression fracture increases significantly with age regard-
less of sex. Especially, 85-year-old woman has 6 times higher 
incidence than postmenopausal woman9,10). Women with a his-
tory of osteoporotic vertebral compression fracture have a 5- 
fold risk of developing subsequent compression fracture11). 
Although our study was limited on osteoporotic vertebral com-
pression fracture, 75% were female and mean BMD was -3.14 
(SD, ±1.3).

PVP has been introduced as an effective, minimal invasive 
procedure for the treatment of osteoporotic compression frac-
ture2). The purpose of this study was to know if routine gelfoam 
embolization before the bone cement injection was safe and 
feasible to reduce the incidence of leakage. Our study showed 
the incidence of bone cement leakage after gelfoam emboliza-
tion tended to be decreased in compared with control group 
(23.4% vs. 39%, p>0.05). PVP with gelfoam embolization is 
well-known for a feasible treatment modality to reduce the 
incidence of cement leakage. But it was not a comparative 
result with simple PVP without using gelfoam as our study. 
We think the reason there were no statistical significant diffe- 
rence between the 2 groups in comparison of leakage occur-
rence is the insufficient number of cases. In comparing our 
results with other literatures, our leakage rate on gelfoam em-
bolization was relatively low. Cortet et al.3) found that inci- 
dence of cement leakage after PVP was 72.5%, usually into 
the paraspinal ST (52.5%).

We hypothesis that leakage types of PVV or SC was reduced 
on gelfoam PVP, and it could prevent the pulmonary embolism 
or cord compression. However, there was no significant diffe- 
rence on leakage type between the 2 groups. The reason why 
we study the PVV is that bone cement leakage makes easily 
venous leakage than artery occlusion.

Our study had some limitations. First, all PVP were per-
formed by only 1 spine surgeon who experienced more than 
500 PVP cases. Because PVP is not high level of difficulty and 
good skilled spine surgeon has many experiences to reduce the 
leakage of bone cement, the result may show no significant 
difference. If operations were performed by the beginner of 
young spine surgeon, there is no saying how the result will 
be. Second, the total PVP 100 procedures were small. We 
limited on the T10-L2 spine level, BMD score (<-2.5), and 
only 1 spine surgeon for the high degree of accuracy. The 
reason excluded the lower lumbar spine is that lower lumbar 
have different clinical characteristics5). Third, although Ross 
et al.11) reported that cortical fracture of fractured spine could 
affect the incidence of bone cement leakage, we did not involve 
these in our study.

We are studying the usefulness of gelfoam embolization 
with venography under the randomized control study. And 
we expect that this advanced technique could reduce the inci- 
dence of bone cement leakage during PVP.

CONCLUSION

Although technique of gelfoam embolization before PVP has 
been thought to be an effective procedure to decrease the ce-
ment leakage, our prospective study showed that it did not 
significantly decrease cement leakage when vertebroplasty is 
performed by experienced spine surgeon. In addition, gelfoam 
embolization before PVP did not significantly reduce the SC 
leakage which induces the severe neurologic complication. We 
think that this technique needs the further evaluation in unex- 
perienced spine neurosurgeon or resident.
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