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The Effectiveness of Osteoplasty System
(Vertebroplasty using Large Cannula-low Pressure
Delivery System) in Compression Fracture and
other Spinal Pathology

Jeong-Han Kang, M.D., Sung Uk Kuh, M.D., Zun-Zae Shin, M.D.,
Yong-Eun Cho, M.D., Young Sul Yoon, M.D., Dong-Kyu Chin, M.D.

Department of Neurosurgery, Yonsei University College of Medicine, Yongdong Severance Hospital, Seoul, Korea

Objective : The vertebroplasty is an excellent procedure in spine compression fracture, but there are some problems such
as cement leakage and difficulties in bone biopsy. Recently, the osteoplasty system is developed to solve these problems,
so we will report the usefulness of the osteoplasty system.

Methods : From January 2003 to November 2003, there are 9patients with simple osteoporotic spine compression fracture,
2 compression fracture patients combined with suspicious spinal metastasis, 1patient with suspicious primary bone tumor,
and Zpatient with infection on spine. All patients were treated using the osteoplasty system.

Results : All 11 compression fracture patients were relived the back pain after the osteoplasty and there is no complication.
The bone biopsies in 3 suspicious cancer patients were also effectively performed using the osteoplasty system; negative result
In Zpatients and positive result in 1patient. The culture result of spontaneous discitis was no growth for 48hours. The spine
tuberculosis was confirm using the osteoplasty system.

Conclusion : The osteoplasty system has distinguished advantages in comparison with the vertebroplasty. That is, the risk
of cement leakage is lower than vertebroplasty because of low pressure delivery system. And we can obtain the specimen
effectively in bone biopsy because of large cannula. In conclusion, we emphasize that the osteoplasty system is a more useful
procedure in spine compression fracture especially in the patient needed bone biopsy for diagnosis.
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Introduction

he vertebroplasty is a minimally invasive procedure

that provide pain relief and spinal stability to vertebrae

that have been structurally weakened by osteoporosis or tumor

suspicious lesion”. It is an excellent therapeutic procedure

involving percutaneous injection of polymethylmethacrylate

(PMMA) cement to collapsed or tumor suspicious vertebral
body under fluoroscopic guidance®!%!?.

The procedure can provide immediate palliative effectiveness

to the patient who is suffering from underlying disease. Some

papers reported that 80~90% of patients experienced partial

or complete pain relief within 24hours after the procedure"**”

But there are some problems, which are local infection, cement
leakage, embolic accident, and difficulty of pathologic bone
biopsy™***!1>1317 The osteoplasty system that is vertebro-
plasty using large cannula-low pressure delivery system rec-
ently developed to solve some problems, especially in cement
leakage and difficulty of bone biopsy. We evaluated the results
of bone biopsy and vertebroplasty using the osteoplasty system
in 14cases.

Materials and Methods

Patients population
14patients underwent the procedure of osteoplasty system
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from January 2003 to November 2003 in our institute. There
were 4men and 10women, and the mean age was 66.8year
old(range, 44~89year old). There are 9patients of simple ost-
eoporotic compression fracture, 6cases in L1 vertebra and
each one case in T11, T12, and L3 vertebra. There are 3patients
of suspicious malignant spinal tumor. 2 metastatic malignant
tumor suspicious patients had a past medical history of stomach
cancer and lung cancer, they are combined with spine compres-
sion fracture, the other one malignant tumor was thought to
be primary tumor at the time of diagnosis. 2patient were sus-
picious of infection. The infection cases were thought to be
spontaneous pyogenic discitis and spine tuberculosis(Table 1).

We performed vertebroplasty for compression fracture in
389 segments of 220patients before January 2003 in our
institute. There were 33men and 187women. Mean age was
67.8year. We experienced spinal biopsy for 4 suspicious
malignant lesion and 11 infection lesion by vertebroplasty
needle from December 1999 to July 2002 in our institute.
There were 8men and 7women, and mean age 54.1year old
(range 20~85year old).

Table 1. Summary of characteristics in patients received osteoplasty

Surgical technique

The Osteoplasty is performed using fluoroscopically guided
direct vertebral body access under a local anesthetic and con-
scious sedative in an operating room. The osteoplasty can be
used in the extrapedicular or transpedicular approach. Because
the extrapedicular approach give rise to severe pain when the
guide-wire was advanced, we control the pain through local
anesthesia and intravenous sedation.

The midline of the transverse process and the pedicle are
identified and marked under fluoroscopy. In lumbar lesion, a
parallel line laterally 8~10cm off the midline and a transverse
line bisecting the transverse process are drawn. In thoracic le-
sion, a parallel line laterally 2~2.5cm off the midline are drawn.
The inferior edge of the pedicle and soft tissue between the
rib structure are identified using fluoroscopy or palpation. A
punch incision is made with #15 blade at entry point. Under
anterior-posterior fluoroscopy, the guide-wire is inserted until
the tip of wire docks on the vertebral body. The guide-wire is
advanced and verified to a depth of 50% of the vertebral body
on lateral and anterior-posterior fluoroscopic view. Upon tra-

jectory confirmation, the guide-

wire is advanced to a depth of 70%

Age/Sex Dicgnosis Level Procedure Other disease
1 67/M  Compression Fx. L1 Vertebroplasty - of the vertebral body on lateral fl-
2 60/F  Compression Fx. T12 Vertebroplasty —~ uoroscopic view and mid portion
3 59F  Compression Fx L] Vertebroplasty - on anterior-posterior fluoroscopic
4 78F  Compression Fx. L1 Vertebroplasty - view. After the placement of the
5 66fF Compression Fx. 11 Vertebroplasty - guide-wire is confirmed, the guide-
6 81/F  Compression Fx L3,(L4) Vertebroplasty - wire is replaced with the working
7 64/ Compression Fx. L vertebroplasty ~ cannula. The osteoplasty should
8 58/M  Compression Fx. L1 vertebroplasty - be performed in this working can-
9 69M Compression FX. (T12),L1 Vertebroplaosty - nula(Fig. 1). We used the CDO
10 79M Compress!on FX. L1 Vertebroplasty and Bfopsy Lung cancer (controlled delivery for osteoplasty)
11 70/F Compression Fx. T8 Vertebroplasty and Biopsy  Stomach cancer .
12 44F  Tumor, Chordoma 2,53 Bone biopsy i system (Interpore Cross interna-
13 89  Spondylodiscitis  L1/2, L4/5 Culture biopsy - tional Inc, Irvine, California), wh-
14 52/F  Spine tuberculosis 13,4 Culture biopsy puimary fuberculosis 1 has working cannula (diameter is
M : Male, F : Female, Fx.: Fracture, L: Lumbar, T: Thoracic, $ : Sacrum, — : Absent, { ) : old fracture lesion 6.35mm) for the osteoplasty system,

A
Exe b .

Sty o,

Fig. 1.. Under fluoroscopic view, the guide—wire is inserted info the vertebral body. A : 70% of the body on lateral image, B : Mid—portion on
anterio—paosterior image. C, D : Upon rgjectory confirmation, the cannula of osteoplasty was advanced.
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Results

he osteoplasty for 9 simple osteoporotic compression
fracture cases and 2 suspicious metastasis compression
fracture cases was performed. The pain was relieved in all
11patients within 24hours after this procedure. There was
no complication such as cement leakage and embolic accident.

The osteoplasty system for bone biopsy of suspicious tumor-
ous lesion was used in 3patients, and it was performed in
2patients for culture biopsy in spontaneous discitis lesion and
spine tuberculosis.

A 79year old man had suffered from persistently severe low
back pain for Imonth since he had a fit of coughing before
medical consult. He had a past medical history of anti-cancer
chemotherapy for lung cancer. He had no abnormal neuro-
logical findings. Magnetic resonance imaging(MRI) studies
of thoracolumbar spine demonstrated anterior wedging co-

mpression deformity and decreased vertebral body height of

Osteoplasty System { JH Kang, et al.

L1 vertebrae and low signal intensity at anterior vertebral
body on T2 weighted image and low signal intensity on T1
weighted image, and slightly enhanced by gadolinium.
Whole Body Bone Scan(WBBS) revealed hot uptake on L1
vertebrae(Fig. 2). The lesion was thought to be compression
fracture, but we could not rule out the spine metastasis from
lung cancer.

A 70year old woman was referred to our hospital due to con-
tinuous back pain for two months. She had a past medical
history of stomach cancer and had been previously treated
with gastrectomy and chemotherapy. On admission, she had
no abnormal neurological findings. There was hot uptake on
T8 and T9 vertebrae in WBBS study. T2 weighted sagittal
MR imaging showed the lesion as heterogeneous signal. En-
hanced sagittal MR image showed homogeneously increased
signal intensity(Fig. 3). The lesion was highly suggestive of re-
cent osteoporotic compression fracture, but we also could not
rule out the spine metastasis from stomach cancer.

Fig. 2. A 79—year—old man has suffered from persistently severe low back pain for Tmonth. He has a past _history of lung cancer A B Qn
plain X—-ray demonstrating anterior wedging compression deformity and decreased vertebral body he|gh1 of_Ll. C D, E: Mognehc
resonance image demonsirating low signal intensity at anterior vertebral body on T2 weighted image, low signal infensity on T1 weighted

image, and slightly enhanced by gadolinium enhanced magnetic resonance image. F : Whole Body Bone Scan(WBBS) showing hot uptake
onLl. G, H: Post operative X—ray.
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Fig. 3. A 70—vyear—old woman is referred to our hospital due to continuous back pain for two months. She has a past medical history

of stomach cancer. A : T1 weighted sagittal magnetic resonance image showing the lesion as low signal. B : T2 weighted sagittal
magnelic resonance image showing the iesion as hetero—genecus signal. C : Gadolinium enhanced sagittal image showing diffuse

homogeneously increased signal intensity. D | Bone biopsy specimen.

A 49year old woman was admit-
ted to our hospital with a history
of mild low back pain for 1month.
It revealed severe direct tenderness
at sacral area on physical examina-
tion, but she had no abnormal neu-
rological findings. It revealed huge
sacral mass measuring 5 X7 X7cm
in the sacrum on contrast enhanced
computed tomography. The mass
contained soft tissue and focal area
of calcification. Magnetic resonance
imaging(MRI) study demonstrated
multi-lobulated iso-signal on T2
weighted image and slightly low signal mass lesion on T'1 we-
ighted image in $2-53. The T1 weighted MRI with gadolini-
um enhanced confirmed strong enhancing tumor lesion(Fig. 4).
The findings on imaging studies were compatible with chord-
oma on sacrum. We tried bone biopsy for confirmative diagnosis

and proper management.
A 89year old woman presented to our hospital with low
back pain and right side sciatic pain for Imonth. She had

been taken the acupuncture for intermittent back pain. On -

admission, Spinal MR study revealed unusual bright signal
intensity on L1/2 and 1.4/5 disc space on T2 weighted MR
imaging and also low signal intensity of L1 vertebral body on
T1 weighted MR imaging, but this lesion was not enhanced
with gadolinium. We assumed that the lesion was pyogenic
spondylodiscitis and we did percutaneous culture biopsy using
osteoplasty system to figure out the proper antibiotics(Fig. 5).
A 52year old woman was admitted to our hospital due to
continuous back pain for one month. She had a past medical

Fig. 4. A 49—year—old woman is admitted to our hospital with a history of mild lower back pain for
Imonth. A, B, C : The gadolinium enhanced sagittal, coronal, and axial magnetic resonance
images revedl strong enhancing tumor mass lesion on the 2nd and 3rd sacrum areq.

history of pulmonary tuberculosis and had been previously
treated with anti-tuberculosis medication. On admission, she
had no abnormal neurological findings. It revealed high-signal
intensity on L3 and 14 vertebral body on T2 weighted MR
image and also it was enhanced with gadolinium. The lesion
was highly suggestive of spinal tuberculosis. We tried to do the
bone biopsy for confirmative diagnosis.

We obtained large amounts of specimen for the pathologic
diagnosis in 3 tumor and 2 infection suspicious lesions and also
we could vertebroplasty in 2 metastatic tumor suspicious patients
using this osteoplasty system. But they had no evidence of spinal
metastasis in bone biopsy result, so we did not need more
treatment and planed to follow up them. We can confirm the
malignant tumor cell using the osteoplasty in chordoma sus-
picious patient, so, she took the irradiation therapy for the
chordoma. The culture result of discitis suspicious lesion was
no growth for 48hours, because she took the long-term ant-
ibiotic treatment before in other hospital, even though we
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Fig. 5. A 89—-year—old woman is admitted to our hospital with low back pain and right side
sciatic pain for Tmonth. A : T2 weighted magnetic resonance image of lumbar spine showing
unusuai bright signal intensity change of L1/2 and L4/5 disc space. B : T1 weighted magnetic
resonance image revealing low signal intensity of L1 vertebral body. C : This lesion is not enhanced

with gadolinium enhanced magnetic resonance image.

could obtain the enough volume of specimen for culture.
So we had to use the broad-spectrum antibiotics. In case of
the spine tuberculosis, it was confirmed by histologic examina-
tion using this osteoplasty system.

The vertebroplasty was performed for 220 compression frac-
ture patients. After the procedure, the 201patients experienced
pain relief within 24hours. But the 46patients (20.9%) experien-
ced the non symptomatic cement leakage, which are 24 Epi-
dural leakages, Sparavertebral leakages, 12 intradiscal leakages
and 5 intravenous leakages.

Spinal biopsy using vertebroplasty needle was performed
in 4 suspicious tumorous lesions and 11 suspicious infection
lesions. One among 4 suspicious tumorous lesions was ident-
ified as tuberculosis, but we cannot diagnose completely for
the others owing to insufficient biopsy. Two among 11 sus-
picious infection cases had positive biopsy result, but we
cannot do diagnose for the others due to inadequate culture
biopsy. In six of 12 negative biopsy result cases, we cannot
obtain enough specimen for diagnosis.

Discussion

ainful osteoporotic compression fractures lead to signi-

ficant morbidity and mortality'?. Although the vertebro-
plasty was initially performed for back pain of patients with
vertebral hemangiomas and metastatic lesion”, this procedure
has become popular for the management of osteoporotic
compression fracture and has been very useful treatment of
back pain caused by osteoporotic compression fracture when
the conservative treatment has failed'”. However, this proce-

dure has a difficulty in obtaining enough specimen for the path-

Osteoplasty System ; JH Kang, et al.

ologic diagnosis and also has some
risks of complications, for example,
bleeding at the puncture site, local
infection, cement leakage, and em-
bolic accidents®®&1 151317,
Biopsy using vertebroplasty nee-
dle is sometimes difficult to make
sure the pathologic result because the
amount of specimen obtained by
vertebroplasty needle is sometimes
insufficient for pathologic diagnosis.
We tried biopsy using vertebroplasty
needle in 15cases before, but we
cannot confirm the pathologic diagn-

osis in Gcases (40%) among them

due to improper biopsy. The reason
is maybe that the diameter of ver-
tebroplasty needle is too small to
obtain appropriate specimen.

The osteoplasty system recently developed from the verte-
broplasty for effective bone biopsy and safe cement delivery.
The procedure of the osteoplasty system is similar to that of
the vertebroplasty. Vertebral bone biopsy is easily performed
due to it’s direct access to the vertebral body and the enough
amount of specimen for biopsy is obtained through the large
cannula of the osteoplasty. Our data suggest the specimen,
which obtained by osteoplasty system is enough to confirm
the pathologic diagnosis, so the result of biopsy using the
osteoplasty system are trustworthy in comparison with vert-
ebroplasty needle. But further study is required for the spec-
ificity and sensitivity.

In order to minimize the risk of cement leakage and embolic
accidents that is sometimes serious to patients”, the authors
have recommend injection of PMMA in a thick viscous or
partially polymerized consistency through large-bore cannula®.
In our study, there were 46cases of cement leakage in the ver-
tebroplasty but, there are no experience in osteoplasty system.
We suggest that the procedure of the osteoplasty system is
performed with larger cannula, so the procedure of osteopla-
sty system fills the role of vertebroplasty in simple osteoporotic
compression fracture with low risk of complications.

The percutaneous vertebroplasty mainly plays the role of
management for back pain caused by compression fracture.
But The osteoplasty system is useful in cases of tumor suspi-
cious compression fracture, which demands pathologic results
and pain control. The low pressure delivery system reduces
the risks of cement leakage and embolic event that is serous
complications in percutaneous vertebroplasty procedure.
Therefore, we think that the osteoplasty system is a more
useful procedure in suspicious pathologic lesion combined
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with spine compression fracture for the diagnosis and mana-

gement.
Conclusion

he procedure of the osteoplasty system is very useful for

vertebroplasty with low risk of serious complications
and also for pathologic diagnosis in tumor suspicious lesion
and culture of infection suspicious lesion. Therefore, we think
that the osteoplasty system is more useful for managment and
diagnosis in spine pathology combined with spine compression
fracture as a percutaneous procedure.
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