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Technical Note

Percutaneous Vertebroplasty: A Special Syringe for
Cement Injection

Imad Al-Assir, Antonio Perez-Higueras, Jose Florensa, Alberto Muñoz, and Emilio Cuesta

Summary: Percutaneous vertebroplasty is an effective
treatment for many focal vertebral lesions. Methyl meth-
acrylate is too viscous to be handled without difficulty in
the conventional way because injection time is short. The
operator is left with little time and must fumble with mul-
tiple syringes. We describe a special screw-system syringe
that decreases the effort needed to inject the cement. In
addition, it can standardize the injection pressures and
control the injected volume because the threaded plunger
affords greater control of injection pressure and volume
delivered than does the conventional method.

Percutaneous vertebroplasty is a relatively new
procedure that is indicated in the treatment of focal
vertebral lesions. The purpose of this technique is
to bolster the affected vertebral body. In 1987, Gal-
ibert et al (1) reported the use of vertebroplasty in
the treatment of aggressive hemangiomas, but as
the experience increased, there were new indica-
tions for this technique (2). Today, vertebroplasty
is used in the treatment of lesions that affect the
vertebral body, such as aggressive hemangiomas,
metastasis, malignant lymphomas, and multiple
myelomas (2–4), and to treat vertebral body com-
pression owing to osteoporosis accompanied by se-
vere pain that does not respond to conservative
treatment.

Despite the good results of vertebroplasty pub-
lished in the literature (3, 4), the technique has not
yet achieved the expected worldwide use, probably
because of the lack of available instrumentation
that simplifies the procedure. We describe a special
syringe with a screw-plunger mechanism that
makes the injection of methyl methacrylate easier
and safer.
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Technique

Patients

During the last 3 years, we performed 80 vertebroplasties in
50 patients with ages ranging from 24 to 84 years (mean age,
69 years). Thirty-three patients suffered severe pain owing to
osteoporotic fractures. Twelve patients had vertebral metasta-
sis. Three patients presented with pain and vertebral destruc-
tion because of multiple myeloma, and two patients had ag-
gressive vertebral hemangiomas. We performed two cervical,
24 dorsal, and 54 lumbar vertebroplasties. Two or three ver-
tebral bodies were treated at the same session whenever vari-
ous lesions were observed.

Special Syringe

A special screw-system syringe (Fig 1) was used to inject
the methyl methacrylate cement into the vertebral body. The
system includes a conventional syringe to load the special
screw syringe, high-pressure plastic tubing, a needle and sty-
lets, a container, and a spoon to prepare the cement. The spe-
cial syringe is a 10-mL cylinder with a luer-lock end, a lateral
port, a handle, and a screw plunger that enables the operator
to apply high pressure with precision (Diagnostic Grifols, SA:
Barcelona, Spain).

The prototype screw syringe that we use develops 14 atm
of pressure, with which we have been able to inject the cement
in all affected vertebral bodies. The definitive device that is
being manufactured can develop 40 atm of pressure.

Injection Technique

Informed consent was obtained from all patients. Usually,
the vertebroplasty procedure is performed under neuroleptoan-
algesia and local analgesia. An anterolateral approach is used
for cervical lesions, whereas a transpedicular or a posterolat-
eral approach is used for dorsal or lumbar lesions. The patient
is placed in a lateral decubitus position when the lesion is
dorsal or lumbar. Under fluoroscopic guidance, the needle is
placed in the anterior third of the vertebral body. The methyl
methacrylate powder is mixed with tungsten and then with the
methyl methacrylate liquid until a homogeneous paste is
achieved. The cement is loaded into the special screw-system
syringe by a normal 10-mL syringe through the lateral port
(Fig 2A-B). The use of this special syringe allows the use of
high-pressure plastic tubing and needles of smaller caliber. As
the screw plunger advances, the lateral port becomes excluded
from the syringe chamber and the cement is pushed to fill the
plastic tubing (Fig 3). When the tubing is filled, it is connected
to the needle. The plunger is turned, and the cement is injected
into the vertebral body. During the injection of the cement, a
lateral fluoroscopic projection is performed to observe any
leakage.

Control CT is performed 24 hours after the procedure for
all patients. The mean time of the vertebroplasty procedure was
45 minutes. The average time for injecting the cement was
2 minutes.

On CT scans obtained the next day, we observed the fol-
lowing radiologic complications. Twelve (16%) epidural leak-
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Fig 1. Material used in vertebroplasty. 1, special screw system
syringe (A, handle; B, luer-lock end; C, lateral port; D, screw
plunger); 2, high-pressure plastic tubing; 3, 10-mL syringe; 4, 14-
gauge needle; 5, short stylet; 6, long stylet; 7, container in which
to mix cement; 8, spoon.

Fig 3. Plastic tubing (thin arrow) and needle (crossed arrow)
are connected to the syringe. As the screw plunger (thick arrow)
is turned, the cement is advanced into the plastic tubing and then
into the needle. The lateral port (short arrow) is excluded from
the syringe chamber as the plunger advances. One hand holds
the syringe by the handle, and the other turns the screw plunger.

Fig 2. Special screw system syringe connected to the 10-mL syringe.
A, Before loading, the cement within the conventional syringe that is connected to the lateral port (thin arrow) can be seen. Notice

the screw system plunger (thick arrow).
B, After loading, the cement within the special screw system syringe (asterisks), can be seen. The empty conventional syringe is still

placed in the lateral port.

ages occurred, most during our early experience. With more
experience using the special syringe, the incidence of leakage
became less frequent. We did not observe clinical complica-
tions associated with these leaks. Three (3.75%) interdiscal
leakages were observed that were asymptomatic. Two (2.5%)
intervertebral foramina leakages, one of which produced tran-
sient sciatica that disappeared 1 week later, were observed.
Three (3.75%) paravertebral leakages occurred, with no clini-
cal consequence.

Discussion
Percutaneous vertebroplasty represents an effec-

tive treatment in vertebral lesions that cause pain
and fractures (2, 3, 5, 6). It provides immediate and
long-term pain relief (6). Vertebroplasty may be
used alone or in combination with other methods,
such as surgery, chemotherapy, and radiotherapy (5).

Although the vertebroplasty was first described
in the mid 1980s (2), it has not yet achieved the
expected widespread practice, probably because of

the difficulty of injecting the methyl methacrylate
into the vertebral body. To overcome this problem,
small-volume syringes are used to decrease the re-
quired force during injection. Authors report on the
use of various 1- to 3-mL syringes to perform the
injection into the vertebral body (7, 8). Some pro-
pose the use of a special handle to reduce the effort
required to inject the cement (2, 3). The procedure
must be done rapidly to avoid solidification of the
cement (3).

Using the 10-mL new special screw syringe pro-
posed herein, it is not necessary to use various sy-
ringes for one vertebral body. This saves valuable
time, considering that the methyl metacrylate so-
lidifies rapidly (3).

The screw-plunger system develops a high pres-
sure that enables us to inject the cement without
applying human force. This increase of pressure
does not increase the risk of cement leakage be-
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cause the screw-plunger system provides a better
control of the injection and we can stop the injec-
tion as soon as any leakage is observed. Further-
more, the screw-plunger syringe allows connecting
high-pressure plastic tubing between the syringe
and the needle. This tubing permits handling the
syringe without the risk of displacing the needle in
the vertebral body (8).

Although we did not measure the difference of
irradiation received by the operator by using our
system with respect to the technique used in the
literature, the use of plastic tubing permits the op-
erator to keep his or her hands away from the fluo-
roscopy area, thus decreasing radiation exposure.

Because of the viscosity of the cement, most au-
thors report on the use of large-bore needles (10-
to 12-gauge needles) to facilitate the injection of
the cement (3, 9).The use of our special syringe
allows the use of needles of smaller caliber, such
as 12- to 14-gauge needles, which produce less in-
jury to the pedicle in cases of transpedicular access
and to the vertebral body in cases of posterolateral
access as well as paravertebral leakage around the
needle.

We observed cement extravasation in 26% of the
patients, which we consider high. We noted, how-
ever, that most of these extravasations occurred ear-
ly in our experience. Currently, we perform the in-
jection slowly so that the cement that enters the
vertebral body has enough time to solidify. When
we feel the resistance increase, we accelerate the
injection. If we see any leakage, we stop the injec-
tion for 10 to 20 seconds so that the leaked cement
can solidify, thereby avoiding further extravasation.
We then continue the injection. Our device stream-
lines the handling of methyl methacrylate and af-
fords greater control of injection pressure and vol-
ume. Such convenience allows the operator to pay

more attention to the injection process and helps
avoid unnecessary extravasation of cement.

Conclusion
The new special screw syringe described herein

may decrease the risk of cement leakage in verte-
broplasty procedures. Additionally, it allows better
control of the injection pressure and the volume
injected. It therefore makes vertebroplasty easier
and safer to perform.
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