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Learning targets

1. To understand how to safely perform a vertebral aug-

mentation using KIVA VCF SYSTEM.

Introduction

Percutaneous vertebral augmentation in the treatment of

vertebral fractures due to osteoporosis is a well-known and

safe procedure, associated with low rates of complications

and good results [6, 8]. The two most involved techniques are

vertebroplasty and kyphoplasty [6, 8]. Balloon kyphoplasty

is preferred by some surgeons to standard vertebroplasty

because it offers better reduction of fractures and avoids

introduction of PMMA under high pressure into the vertebral

body, reducing risk of both extravasation and embolism [8].

Some reports, however, demonstrated how both techniques

are inadequate in preserving cancellous bone inside the

collapsed vertebral body [9]; preservation of cancellous bone

results in a softer vertebral structure and seems to be related

to better outcomes and reduced incidence of adjacent ver-

tebral fractures [7, 9]. The KIVATM VCF SYSTEM (Benv-

enue Medical Inc., Santa Clara, CA, USA) is a monoportal

cement vertebral augmentation device that may preserve the

cancellous bone through the use of an helicoidal PEEK

implant introduced inside the vertebral body, functioning as

an scaffold for cement introduction, thus needing a reduced

amount of cement [1–5]. Additionally, the device has some

kyphosis-reduction capabilities that can be helpful to revert

the kyphotic deformity in acute fractures.

Case description, imaging

The case of a 73-year-old woman is reported. The patient

underwent previous T10 and L1 vertebroplasty for former

pathological fractures due to osteoporosis, followed by sub-

stantial benefit. 2 years later she accessed to outpatient for severe

back pain presenting 12 weeks before admittance, and refractory

to conservative care; diagnostic imaging (MRI and X-ray)

demonstrated an acute T12 compression fracture. Pain-VAS,

COMI and ODI before surgery were respectively 8/10, 8.6 and

31 %. Surgical treatment (cement vertebral augmentation) was

indicated, and the KIVATM device was the surgeon’s choice.

Surgical procedure

The patient is positioned prone on a specific surgical table

under general anesthesia. Local anesthesia and sedation can
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be used alternatively. Prophylactic parenteral antibiotics

are routinely used. C-arm fluoroscopy allowing for lateral

and anterior-posterior views is necessary. After skin prep-

aration and under sterile technique, a 10 G biopsy needle is

used to identify the projection of the right T12 (or left)

pedicle on the skin. The needle is inserted through soft

tissue until bone contact at the 3:00 position of the right

pedicle on AP view. After a lateral view confirming a

correct sagittal direction of the needle, this is advanced

under AP fluoroscopy, with slight (nearly 10�) convergence

to the midline until the AP projection of the needle’s tip

reaches the medial wall of the pedicle. Confirmation of the

position of the needle’s tip into the vertebral body on lat-

eral view is mandatory before progressing the advancement

in order to avoid a too convergent pathway that could result

in penetration of the spinal canal. After this, the needle can

be introduced until it reaches the anterior 2/3 of the ver-

tebral body. Then, a 5.7 mm working cannula is inserted

over a guide K-wire. The KIVA delivering device is passed

into the working cannula and under fluoroscopy a nitinol

coil is introduced into the vertebral body. After this, the

hollow PEEK implant is introduced, covering the coil.

Finally, the guide coil is removed from the vertebral body

leaving the PEEK implant in its definitive position. Bone

cement is prepared and injected under fluoroscopic control

into the PEEK implant until it fills the loops and begins

interdigitation into adjacent bone (typically with 1 to

2.75 ml of cement). After this, the working cannula is

removed and the skin is sutured with adhesive stitches.

Postoperative information and images

Postoperative course was excellent, with improvement of

back pain from postoperative day 1. Patient was allowed to

stand up the day after surgery. A spine X-ray performed the

day after surgery showed proper positioning of the PMMA.

Postoperative pain was well tolerated with NSAID/para-

cetamol. The patient was discharged on day 1 after surgery

(at 3 months, ODI scored 8 % and VAS 3/10).
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