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Abstract Vertebral compression fractures (VCFs) may

result in a kyphotic deformity which can cause potential

systemic complications secondary to respiratory and gas-

trointestinal dysfunction. The use of implants in the spine for

VCF treatment represents a paradigm shift away from

cement injection on its own, aiming to combine the analgesic

and stabilizing effect of injecting cement into the vertebral

body with vertebral height restoration and kyphotic angle

correction. Spine implants which can be used for VCF

treatment include stents, jacks, PEEK cages and fracture

reduction systems. Lumbar spinal stenosis (LSS) with neu-

rogenic intermittent claudication is one of the most com-

monly occurring spinal conditions, usually affecting people

older than 50, which can cause disability and a reducted

quality of life. Percutaneous interspinous spacers for the

relief of symptoms caused by spinal stenosis can be used in

patients who are not surgical candidates. The purpose of this

article is to describe the basic concepts of spinal implantation

in patients with VCF or spinal stenosis. The role of biome-

chanics and the different types of implants will be described.

Controversies concerning techniques and products will be

addressed. Finally, the necessity for an individually tailored

approach for the use of different implants in different cases

and anatomic locations will be emphasized.

Keywords Spine � Implants � Vertebral fracture �
Spinal stenosis

Introduction

As the global population ages, a growth in the prevalence

of osteoporosis and associated vertebral fractures is

expected in the near future [1]. Patients with vertebral

compression fractures (VCFs) have a 40% lower survival
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rate after 8 years when compared to age-matched controls,

and this increased risk of mortality is associated with

physical frailty due to decreased physical function and

resulting weight loss [2–5]. When compared to those with

femoral fractures, patients with VCF have a significantly

shorter survival [6]. Vertebral compression fractures may

result in a kyphotic deformity which can cause potential

systemic complications secondary to respiratory and gas-

trointestinal dysfunction [7].

In addition to pain and reduced mobility, the kyphosis is

caused by VCFs and results in severe mechanical effects

that lead to decreased thoracic and abdominal space,

increased forces on the anterior vertebral bodies secondary

to the anterior shift of the cranio-thoracic center of gravity

and a compensatory stance to counter the kyphosis [8–11].

The clinical consequences of these mechanical effects

include decreased pulmonary function, decreased appetite

with resultant nutritional impact, frailty and increased

future VCF risk as well as secondary chronic back pain due

to constant paraspinal muscular contraction [8–11]. Per-

sistent vertebral deformity has been shown to be associated

with increased mortality and new fracture risk [12, 13].

Kyphotic reduction may be associated with optimal spinal

alignment, paraspinal muscle relaxation, a more upright

posture and reduced pain [14]. The subset analysis of

radiologic surgical parameters in the free trial showed that

patients with increased correction of kyphotic angle

reported a significantly higher improvement in function

[15]. Patients in this trial that had better restoration of their

kyphotic angle had higher clinical benefits including

improvements in pain, function and quality of life [15].

The use of implants in the spine for VCF treatment

represents a paradigm shift away from cement injection on

its own, aiming to combine the analgesic and stabilizing

effect of injecting cement into the vertebral body with

vertebral height restoration and kyphotic angle correction.

Spine implants which can be used for VCF treatment

include stents, jacks, PEEK cages and fracture reduction

systems [16–19].

Lumbar spinal stenosis (LSS) with neurogenic inter-

mittent claudication is one of the most commonly occur-

ring spinal conditions, usually affecting people older than

50, which can cause significant disability and a reduced

quality of life [20, 21]. This condition arises from nar-

rowing of the lumbar spinal canal, the lateral recesses or

the intervertebral neural foramina due to progressive

hypertrophy of any of the surrounding osteocartilaginous

and ligamentous elements and may result in compression

Table 1 Summary of major published data for spine implants and vertebral fractures

Author Year Implant

used

Type of study Methods Conclusion

Martı́n-

López

et al

[17]

2015 Vertebral

Body

Stenting

Level II systematic review 5 studies—a total of 213

symptomatic patients—duration

of follow-up 3 to 12 months

Stentoplasty is comparable to

kyphoplasty in terms of

correction of kyphosis, time of

exposure to radiation and cement

postoperative loss, and

comparable to vertebroplasty in

terms of restoration of vertebral

height correction and bone

cement volume

Ender

et al

[1]

2014 Osseofix Prospective clinical study 32 consecutive patients (46

symptomatic osteoporotic or

tumorous fractures)—12-month

follow-up

The stabilization of symptomatic

osteoporotic and tumorous VCFs

with the Osseofix� system is a

safe and effective procedure,

even in fractures with posterior

wall involvement

Fan et al

[40]

2016 SpineJack Retrospective clinical study A total of 218 patients (236

vertebrae) with osteoporotic

vertebral compression fracture

were treated with Jack vertebral

dilator—average follow-up 14.2

months

Jack vertebral dilator kyphoplasty

for osteoporotic vertebral

compression fracture is safe,

feasible and effective and has the

prospect of further broad

application in the future

Tutton

et al

[19]

2015 KIVA

system

(peek

cage)

KAST study: randomized, non-

inferiority trial comparing the

KIVA system with balloon

kyphoplasty in treatment of

osteoporotic vertebral

compression fractures

A total of 300 subjects with 1 or 2

painful osteoporotic VCFs were

randomized to blindly receive

KIVA (n = 153) or BK (n =

147)—12-month follow-up

The KIVA system is non-inferior to

BK based on a composite

primary endpoint assessment

incorporating pain-, function-

and device-related serious

adverse events for the treatment

of VCFs due to osteoporosis
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of neural or vascular contents of the spinal canal at one or

more levels.

The purpose of this article is to describe the basic

concepts of spinal implantation in patients with VCF or

spinal stenosis. The role of biomechanics and the different

types of implants will be described. Controversies con-

cerning techniques and products will be addressed. Finally,

the necessity for an individually tailored approach for the

use of different implants in different cases and anatomic

locations will be emphasized.

Vertebral Fractures

Patient Selection

Percutaneous implantation in the spine for the treatment of

VCFs should be considered in cases where vertebral height

is lost; at present in the literature there is no clear criterion

in terms of percentage of vertebral height loss at which

insertion of a spinal implant is indicated [7]. Indications for

implants in the spine include osteoporotic fractures, trau-

matic fractures (Magerl A1 to A4 types), primary or

metastatic neoplastic vertebral lesions and multiple mye-

loma [7, 22]. The contraindications are similar to those for

standard vertebroplasty and balloon kyphoplasty, including

asymptomatic fractures, improvement post-bed rest and

conservative therapy, infection, severe coagulopathy and

severe cardiorespiratory disease [23–25].

Imaging evaluation (including standard x-rays, com-

puted tomography and magnetic resonance imaging) per-

formed prior to spine implantation should include

assessments for spinal alignment, the presence of any

rotation or translation, kyphotic angle, vertebral height

loss, bone injury and edema [7, 24]. Spine implants can be

placed under epidural anesthesia, sedation or general

anesthesia depending on the spinal level and number of

vertebrae to be treated [17–20, 24].

From a technical point of view, introduction of these

devices is more complex than standard augmentation

techniques and a learning curve should be anticipated for

experience and optimal performance (Table 1). The

working cannulas for spine implants are of larger diameter

than the standard trocars used in vertebroplasty, and

therefore, pedicular size is an important factor for a fea-

sible and successful implantation. Furthermore, according

to the manufacturer’s guidelines, all the implants are

placed in pairs into the vertebral body through a bilateral

extra- or transpedicular approach; an exception being the

KIVA system which is the only one, according to the

manufacturer’s guidelines, that is placed through a unilat-

eral transpedicular approach.

Vertebral Body Stenting (VBS)

Vertebral body stenting (DePuy Synthes, Synthes GmbH,

Switzerland) is a minimally invasive percutaneous treat-

ment for vertebral body fractures using an expandable,

intrasomatic, titanium device. The system consists of

Table 2 Summary of major published data for interspinous spacers and lumbar spine stenosis

Author Year Type of study Methods Conclusion

Marcia

et al.

[57]

2015 Prospective clinical study 80 patients treated with 94 devices Significant gains in pain relief and reduced

disability that remained durable at 3-year

clinical follow-up evaluation

Masala

et al

[61]

2016 Retrospective clinical study 59 patients treated with 2 different

percutaneous devices

The implantation of interspinous devices is

an effective and safe procedure, in the

medium term

Moojen

et al

[62]

2015 Double-

blind randomized controlled

trial

159 participants with symptomatic lumbar

spinal stenosis: 80 participants received

interspinous spacer and 79 participants

underwent spinal bony decompression

No confirmation of spacers’ advantage

without bony decompression over

conventional surgery—the reoperation

rate was higher, and back pain was even

slightly more intense in the spacers

treatment arm

Machado

et al

[65]

2015 Meta-analysis A total of 21 publications with 54.138

patients

Interspinous spacers have better effects and

fewer complications than ODS.

However, because of the higher

reoperation rate in the spacers’ treatment

arm, we failed to conclude that IPD could

replace ODS as golden standard but may

be a viable alternative in treating lumbar

spinal stenosis
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trocars (or guide wires), working sleeves, a drill and blunt

plunger, vertebral body balloons with inflation devices and

the vertebral body stents. The stents and balloons are

available in three sizes; the stent size for a specific verte-

bral body can be selected based on the preoperative CT.

The indications include painful osteoporotic vertebral

compression fractures without posterior wall involvement,

painful vertebral compression fractures types A1.1, A1.2,

A1.3 and A3.1 according to the Magerl AO classification

and osteolytic lesions located within the vertebral body

with an intact cortical shell.

Vertebral body stenting is performed with the patient in

the prone position. Under fluoroscopic control via a bilat-

eral, extra- or transpedicular approach, trocars are inserted

in order to create the pathway and position the instruments

in a single step. At the time of access, it is important to plan

to place the two stents symmetrically toward the midline.

Working sleeves are inserted coaxially into the vertebral

body, through which, first the drill and then the blunt

plunger are inserted to create an access channel for the

stents. (There are three grooves toward the distal tip of the

plunger that correspond to the three stent lengths.) Once

the access is created, a vertebral body balloon catheter of

appropriate size is inserted through the working sleeve.

(The catheter should be positioned according to the antic-

ipated stent position.) An inflation system is used for

bilateral and simultaneous dilatation, and the balloon

catheters are then retrieved. The balloon is designed to re-

expand the collapsed vertebral body until the height is

restored and maintained by the stent (stentoplasty) [2]. The

inflation system is connected to the vertebral body stent

catheters which are inserted through the sleeves into the

vertebral body and deployed. The balloon inflation and

subsequent stent deployment create a well-defined cavity

permitting the cement to be injected at low pressure [2, 26].

Catheters are then removed and PMMA is injected under

real-time x-ray control; the stent is stabilized in situ with

cement injection in, and around, the implant (Fig. 1), [2].

Biomechanical tests comparing stentoplasty to balloon

kyphoplasty have demonstrated significant height restora-

tion favoring stenting over standard balloon inflation alone;

similarly with regards to pain reduction, clinical trials

favored stentoplasty over kyphoplasty [20, 27–30]. Hart-

mann et al retrospectively reviewed 18 patients with trau-

matic thoracolumbar incomplete burst fractures treated

with VBS and reported correction of vertebral kyphosis by

3.2� and segmental kyphosis correction by 5� [31]. A

systematic search of databases concluded that stentoplasty

is comparable to kyphoplasty in terms of kyphosis cor-

rection, radiation exposure time and postoperative cement

migration; additionally, the technique was found compa-

rable to vertebroplasty in terms of vertebral height

restoration and injected bone cement volume [16]. On the

other hand, Werner et al, in a two-armed randomized

controlled trial between kyphoplasty and stentoplasty

for fresh osteoporotic vertebral compression fractures

concluded that there is no beneficial effect of vertebral

body stenting over balloon kyphoplasty in terms of

kyphotic correction, cement leakage, radiation exposure

time and neurologic sequelae; however, this study reported

Fig. 1 A 68-year-old female patient with painful osteoporotic

fracture treated with vertebral body stenting. A Lateral fluoroscopy

view during the deployment of the stents. B–D Lateral (B, C) and P-A

(D) fluoroscopy views during the cement injection. E, F Lateral

(E) and P-A (F) fluoroscopy views post-cement injection
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significantly higher pressures during stentoplasty’s balloon

inflation and more material-related complications [32]. At

present there is no evidence in the literature to support the

preferential use of VBS over standard vertebroplasty or

balloon augmentation.

Osseofix

Osseofix (ATEC Spine Inc, Carlsbad CA, USA) is an

expandable mesh made of titanium which is designed to

expand inside the vertebral body and compact the sur-

rounding trabecular bone, restoring vertebral body height

and decreasing kyphotic deformity [7]. This implant is

intended for compression fractures in the T6-L5 region; it

acts as scaffold to facilitate the stabilization and reduction

of spinal fractures, while at the same time, creation of bony

channels allows for cement interdigitation within the can-

cellous bone. Osseofix implantation is performed with the

patient placed in the prone position. Under fluoroscopy,

targeting needles are inserted via both pedicles to the

posterior edge of the vertebral body. With sequential

exchanges, guide wires are inserted, the targeting needles

are removed, and drill sleeves are introduced. A drill the

diameter of which corresponds to the diameter of the non-

expanded implant guide is inserted over the guide wire into

the drill sleeve in order to create an access channel. After

drill removal, the sleeve is replaced by the working cannula

of the insertion apparatus; the non-expanded implant is

inserted, the guide wire removed, and the Osseofix is

expanded. (The system has a stop mechanism to prevent

excessive expansion.) After removal of the insertion

apparatus, cement is injected though the working cannula

(Fig. 2).

Upasani et al performed a biomechanical comparison of

Osseofix to balloon kyphoplasty reporting that the titanium

mesh provided greater height maintenance with a smaller

volume of injected cement [33]. Furthermore, Ghofrani

et al, performing an in vitro biomechanical investigation

with human cadaveric vertebral bodies compared kypho-

plasty and titanium mesh with or without cement, con-

cluded that based on the biomechanical data, the titanium

mesh with or without cement was similar to balloon

kyphoplasty [34].

In the clinical setting, Ender et al used Osseofix to sta-

bilize incomplete osteoporotic thoracolumbar burst frac-

tures in 15 patients, reporting significant pain reduction and

radiologic improvement of Cobb’s angle [35]. Eschler et al.

combined titanium mesh cages and a transpedicular fixa-

tion system with expandable screws for the treatment of

unstable thoracolumbar burst fractures in the elderly,

reporting substantial pain relief, adequate maintenance of

reduction and a low complication rate after cementless

fixation [36]. Finally, in a prospective study, Osseofix was

used in 32 consecutive patients (46 symptomatic osteo-

porotic or tumorous fractures) with significant pain

reduction, Oswestry Disability Index (ODI) score reduction

and kyphotic angle improvement at 12-month follow-up

[1]. Pua et al reported a unipedicular approach in 7 patients

with satisfactory technical efficacy and pain reduction,

concluding that this approach might have the potential for

use in the upper thoracic and lower cervical spine levels

[37].

Jack Dilators

The Jack dilators (VEXIM Stryker, Balma/France) consist

of a rotator hilt, a handle, a connecting tube and the head of

the device [38]. These dilators create a parasagittal vertical

cleft extending across the entire vertebral height which is

then filled with cement, thus providing height restoration

through a laminar strut. They are deployed in a controlled

cranio-caudal direction, resulting in fracture reduction,

with preservation of the surrounding bony trabeculae [17].

Once the fracture has been reduced, the Jack dila-

tor maintains the restoration of the fracture and cement is

injected for internal fixation. Indications include mobile

Fig. 2 An 72-year-old female patient with painful osteoporotic

fracture treated with the Osseofix system. A Lateral fluoroscopy

view during the deployment of the Osseofix system (bilateral

approach). B P-A fluoroscopy view post-cement injection.

C Coronal CT reconstruction post-vertebral augmentation
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spinal fractures that may result from osteoporosis, trauma

fractures types A according to the Magerl classifica-

tion and malignant myeloma or osteolytic lesions.

With the patient prone, under fluoroscopic control and

transpedicular access a trocar is used to determine the path

to the vertebral body and to optimally position the implant.

With sequential exchanges, a guide wire is inserted, the

trocar is removed, and a reamer/working cannula is intro-

duced, and drilled into the vertebral body. The implant’s

site is then cleaned with a template and a cannula plug is

inserted aiming to stop any potential bleeding; this cannula

plug has a radiopaque marker which visualizes the

implant’s depth in order to position the contralateral

implant accordingly. An implant expander is then inserted

into each prepared path, and cement is injected via cement

pushers placed inside the expander (Fig. 3).

Sietsma et al performed a controlled in vitro biome-

chanical evaluation comparing SpineJack to balloon

kyphoplasty; both procedures restored height, while

strength and stiffness were partially restored without any

significant differences; however, less cement was used in

the SpineJack arm [17]. A retrospective review of 218

patients (236 levels treated) with osteoporotic VCFs

reported significant pain reduction, ODI score reduction,

increase of anterior and central body height and correction

of Cobb’s angle with cement leakages noted only in 12/218

patients [38]. Li et al in a retrospective review of 16

patients with solitary thoracolumbar osteoporotic VCFs

reported long-term pain relief and vertebral body height—

spinal alignment restoration [39]. In a recent article com-

paring balloon kyphoplasty and the SpineJack, Noriega

et al reported that SpineJack has a shorter intervention

time, produced comparable improvements in pain and

function and had a statistically significant improvement in

vertebral height and vertebral body angle [40].

KIVA System

The KIVA system (Benvenue Medical, Santa Clara, CA/

USA) consists of a PEEK-OPTIMA spiraled coiled implant

loaded with 15% barium sulfate rendering it visible under

fluoroscopy [19]. It is indicated for the reduction and

treatment of spinal fractures in the thoracic and/or lumbar

spine from T6-L5. The KIVA system is inserted with the

patient in the prone position under fluoroscopic guidance; it

is the only implant which, according to the manufacturer’s

guidelines, can be placed with a unilateral transpedicular

approach. A trocar is inserted through the pedicle to the

vertebral body’s posterior wall. A guide pin is coaxially

inserted and over the pin the working cannula is introduced

into the vertebral body. Through the working cannula, a

nitinol coil is deployed over which the PEEK polymer cage

is introduced. After removal of the nitinol coil the peek

cage is filled with cement (Fig. 4).

Korovessis et al. compared KIVA to balloon kypho-

plasty in a randomized trial of 168 patients reporting sig-

nificant Gardner angle reduction and lower cement leakage

rates in the KIVA arm [41]. Anselmeti et al reported the

first use of the implant in a neoplastic setting and later

prospectively evaluated 40 patients with painful spinal

malignancy treated with the KIVA system reporting med-

ian pain reduction of 9 Visual Analogue Scale units

[42, 43]. Korovessis et al. compared KIVA to balloon

kyphoplasty in cancer patients with osteolytic spinal

metastases, reporting no difference in pain relief; however,

in the KIVA arm, there was no cement leakage [44]. The

KAST (Kiva Safety and Effectiveness Trial) study was a

pivotal, multicenter, randomized control trial that suc-

cessfully established non-inferiority of the KIVA system

against balloon kyphoplasty for the treatment of osteo-

porotic VCFs in terms of pain reduction, function

improvement and device-related severe complications [18].

Fig. 3 An 81-year-old male patient with painful traumatic fracture

treated with the SpineJack system 7 days post-injury. A CT scan

sagittal reconstruction of the T12 vertebral fracture. B, C Lateral

(B) and P-A (C) fluoroscopy view during the deployment of the

SpineJack system. D, E P-A (D) and lateral (E) fluoroscopy view

post-cement injection. F CT scan sagittal reconstruction of the T12

vertebral fracture post-vertebral augmentation
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An economic analysis of the KAST study concluded that

the KIVA system in a hospital setting is cost-saving over

balloon kyphoplasty, mainly due to a reduced risk of the

development of adjacent level fractures [45]. Otten et al.

compared the KIVA system to balloon kyphoplasty with

matched pairs (26 patients for each procedure), reporting

significantly better pain improvement at 6-month follow-up

and lower mean operation time in the KIVA arm, with

similar vertebral height restoration but with statistically

significantly fewer new fractures after vertebral augmen-

tation [46].

Percutaneous Vertebral Implants

With current evidence it is clear that percutaneous verte-

broplasty and balloon kyphoplasty are more efficient than

conservative therapy for the management of painful frac-

tures, prolonging survival and preventing morbidity in

these patients [23]. The disadvantage of these implants is

their significantly higher cost when compared to that of

standard vertebroplasty or balloon kyphoplasty. Although

only approximately one third of VCF patients are treated

with implants, their costs constitute 70% of the total budget

Fig. 4 A T1 weighted, sequence at sagittal level illustrating low

signal intensity at an osteoporotic L3 vertebral fracture B, C lateral

(B) and P-A (C) fluoroscopy view during the deployment of the

KIVA system inside the vertebral body. D Computed tomography

axial scan post-cage deployment and cement injection

Fig. 5 Percutaneous interspinous spacer at L4–L5 level (Lobster�,

TechlaMed Florence/Italy). A Introduction of the first access needle.

B Introduction of the dilators. C The largest dilator with the two tips

properly positioned between the spinous process. D The 8-mm probe

is introduced through the dilator between the spinous process. E–

G Once the size of the probe properly fits, the corresponding size

device is then introduced. H The spacer is kept on place by opening

the wings. I–J Correct position of the delivered implant in AP and

lateral view

D. K. Filippiadis et al.: New Implant-Based Technologies in the Spine 1469

123



for vertebral augmentation [7, 47, 48]. Currently, there is

no evidence to support the preferential use of one device

over the others nor over kyphoplasty or vertebroplasty

[7, 17, 19, 20, 23, 24].

Percutaneous Interspinous Spacers for Spinal
Stenosis

Diagnosis of spinal stenosis is achieved by means of

clinical history and examination as well as the use of MRI

or CT. Electromyography is used to confirm the presence

of radiculopathy, differentiating it from neuropathy.

If conservative therapy fails, surgical decompression

results in similar outcomes to earlier intervention [49].

However, surgery typically requires general anesthesia, and

thus, it may not always be feasible in the growing elderly

population with neurogenic intermittent claudication (NIC)

[50].

Recently, interspinous implants, requiring minimal open

surgery, have been proposed in Table 2 [51, 52]. Early

small-randomized controlled trials showed favorable out-

comes at 4 years in patients with NIC treated with the

X-Stop IPS compared to conservative therapy [53, 54].

Subsequent clinical series are characterized by more vari-

able clinical outcome rates and higher reoperation rates

[54, 55]. More recently, totally percutaneous devices have

been introduced (Fig. 5) [56, 57].

The percutaneous procedure is performed under local

anesthesia and mild sedation. Under AP and lateral fluo-

roscopy, a series of sizing trocars (typically 8-10-12-14-

16mm devices) are introduced and advanced toward the

interspinous space; allowing selection of the most appro-

priate device size to achieve optimal decompression. When

the correct size access needle has been identified, it is

removed and a corresponding measurement device intro-

duced. The cylindrical implant is positioned and then

superior and inferior wings deployed to clasp the spinous

processes above and below in order to fix it securely in

place [57]. Several non-randomized prospective studies

have assessed the efficacy of totally percutaneous inter-

spinous spacers, demonstrating pain relief, reduced dis-

ability and significant increases in spinal canal and

foraminal cross-sectional areas at the treated level [57–61].

On the other hand, a 2-year double-blind randomized

controlled trial comparing interspinous process devices

versus conventional surgical decompression concluded that

there was no confirmation of any device advantage over

surgery; moreover in the device treatment arm reoperation

rate was higher and back pain was slightly more intense

compared to the decompression treatment arm [62]. Fur-

thermore, a cost-utility analysis of interspinous process

devices versus conventional surgical decompression for

lumbar spinal stenosis concluded that indirect device-me-

diated decompression is highly unlikely to be cost-effective

compared with bony decompression in this group of

patients with intermittent neurogenic claudication [63].

A meta-analysis evaluating the efficacy and safety of

interspinous devices compared with open decompression

surgery in treating lumbar spinal stenosis concluded that

the device group was governed by better effects (in terms

of perioperative blood loss, hospitalization time and oper-

ation time which were shorter/lower) and a lower postop-

erative complication rate than the surgical group; however,

due to a higher reoperation rate in the percutaneously

treated patients, the meta-analysis failed to conclude that

the devices could replace surgery as the gold standard, but

may be a viable alternative in treating lumbar spinal

stenosis [64]. A systematic review and meta-analysis of 19

published trials (17) concerning surgical effectiveness for

lumbar spinal stenosis concluded that interspinous devices

are slightly more effective than decompression plus fusion

for disability but that they resulted in significantly higher

reoperation rates when compared to decompression alone

[65]. A systematic review of the Cochrane database for

lumbar spinal stenosis surgical options including 5 trials

(737 participants) concerning interspinous spacer versus

lumbar decompression with or without fusion reports

moderate quality evidence showing no superior benefit of

one technique over the other in terms of pain reduction and

life quality improvement [66].

Conclusion

Vertebral compression fractures and kyphosis are associ-

ated with increased mortality and new fracture risk. The

use of implants in the spine for the treatment of vertebral

compression fractures is a paradigm shift away from the

injection of cement on its own. Implants aim to restore

vertebral height and improve the kyphotic angle. In cases

with moderate to severe vertebral height reduction, the use

of implants to treat fractures can provide long-term

restoration and correction of kyphosis. Biomechanical and

clinical comparative studies versus standard augmentation

(i.e., percutaneous vertebroplasty or balloon kyphoplasty)

thus far reported non-inferiority of spine implants with a

reduced volume of injected cement; however, thus far there

are no studies demonstrating superiority of one device over

the other.

Comparison of percutaneous interspinous spacers with

conventional surgical techniques (bony decompression

with or without fusion) reports non-inferiority in terms of

pain reduction and life quality improvement with a lower

postoperative complication rate and hospitalization dura-

tion, however, at a higher financial cost. In addition, there
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is a higher reoperation rate in the percutaneously treated

patients. Percutaneous interspinous spacers for the relief of

symptoms caused by spinal stenosis can be an attractive

and viable alternative in patients who are not surgical

candidates; however, they cannot yet be considered the

primary treatment.
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16. Martı́n-López JE, Pavón-Gómez MJ, Romero-Tabares A,
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