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18.1  Introduction

The prevalence of osteoporosis increases with increasing age of the population. 
Osteoporosis can lead to osteoporotic vertebral compression fractures (VCFs), 
being the most serious complaint for elderly people worldwide, followed by hip, 
wrist, and ankle fractures [1]. Osteoporotic VCFs are known as low-energy frac-
tures or insufficiency fractures because the fragility of the bone is the main cause to 
injury with minimal or no trauma. In fact, we can define an osteoporotic fracture if 
it occurs in a person as a result of little or no trauma, the equivalent of a fall from 
standing position or lower [2]. In the United States, there are approximately 700,000 
and in Europe 450,000 cases of osteoporotic VCFs every year although only one-
third are diagnosed [3]. Incidence is doubled in menopausal women, and about 8% 
of women over 50 years of age and 27% of women over 80 years have VCFs [4]. 
The vertebra is compressed resulting in a reduction of its height and an abnormal 
increase of the curvature of the spine with kyphosis. Vertebral fractures may be 
symptomatic or asymptomatic. Symptomatic, or clinical, vertebral fractures cause 
either sufficient pain for the patient to bring them to the attention of a health profes-
sional or a measurable loss of height. Vertebral body height may be measured at 
posterior, middle, and anterior parts of the vertebra. Genant’s semiquantitative 
method is the most accepted technique to classify the changes in vertebral body in 
terms of reductions in overall height and also indicates fracture severity. Then, ver-
tebral bodies can be classed as normal (grade 0), mildly deformed (grade 1, 
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reduction between 20 and 25% in anterior, middle, and/or posterior height and a 
reduction of area of 10–20%), moderately deformed (grade 2, reduction between 25 
and 40% in anterior, middle, and/or posterior height and a reduction of area of 
20–40%), and severely deformed (≥40% reduction in any height and area) [5]. 
Another classification for vertebral fracture is the Magerl one [6] based on purely 
morphological criteria; it is the most widely used system. It distinguishes three 
types of fracture (A = pure compression, B = distraction, C = translation or rota-
tion), three groups and three subgroups, using the AO codes. Its interest lies in its 
good predictive value, with vertebral instability increasing from type A to type 
C. The most important consequence of VCFs is the acute pain, which may be per-
sistent. The pain is exacerbated by movement and reduced by rest and may therefore 
limit mobility. Also, the risk of pain and disability increases progressively with the 
number and severity of vertebral deformities. In some patients, the acute pain is fol-
lowed by chronic pain with progressive loss of height, kyphosis, and impairment of 
daily activities. Many studies have shown that the quality of life, assessed with 
QUALEFFO tests, is worse in the presence of a VCF, and these are accompanied by 
sleep disorders, psychiatric problems, impaired mobility, pulmonary complications, 
and increased mortality rates [7–9]. An important consequence after the first verte-
bral fracture is certainly the risk of developing new vertebral fractures that increases 
five to ten times [10]. Vertebral fractures can be linked to the risk of having fragility 
refractures also to other sites like the femur, wrist, and humerus [11, 12].VCFs com-
monly occur in the mid-thoracic, low thoracic, and high lumbar areas and mostly at 
the thoracolumbar junction, especially T12 and L1 [13]. Historically, surgical treat-
ment is indicated for patients with VCFs and neurological deficits or spinal instabil-
ity. Since the surgery entails for these elderly patients with VCFs and comorbidities 
greater health risk, conservative treatment that consists a short period of bed rest to 
avoid complications caused by immobilization and external brace is recommended. 
Pain medication with oral analgesic and narcotics which can be effective for frac-
ture pain are also indicated, while nonsteroidal anti-inflammatory drugs (NSAIDs) 
may relieve pain associated with inflammation and muscle spasm [14]. Anti-
osteoporosis medications with vitamin D should be prescribed to reduce the risk of 
further vertebral fractures, also reducing risk of fall. Conservatively treated VCFs 
are cured with partial relief of pain and quality of life within 2–12  weeks [15]. 
However, conservative treatment with long periods of inactivity can lead these 
elderly patients to pneumonia, bedsores, venous thromboembolism, new VCFs, and 
sometimes death. Furthermore, narcotic analgesics may lead to debilitating side 
effects, in particular cognitive impairment, nausea, and constipation, while NSAIDs 
are associated with gastrointestinal side effects such as nausea, gastritis, and ulcers. 
Unfortunately, these side effects tend to be more pronounced in frail older people.

Open surgery with internal fixation may be performed in patients whose pain 
does not resolve with conservative management, but the high morbidity and the high 
costs of surgical treatment related to VCFs make it a duty to find alternative, more 
effective, and less invasive treatments than open surgery. During the past 30 years, 
two kinds of minimally invasive spine surgical treatment have been increasingly 
used. Currently, the two main minimally invasive techniques are percutaneous 
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vertebroplasty (PVP) and kyphoplasty (PKP) [16]. Both procedures are based on 
the injection of a bone cement of polymethyl methacrylate (PMMA) into the frac-
tured vertebra for the mechanical stabilization of VCFs and for pain relief. 
Percutaneous vertebroplasty is an injection of PMMA bone cement into the verte-
bral body via a needle using a transpedicular or extrapedicular approach, with 
monolateral or bilateral approach. It may be performed under general anesthesia, 
although more commonly the procedure is performed under local anesthesia [17]. 
Deramon and Galibert introduced for the first time PVP for the treatment of painful 
hemangioma in 1984 [18]: the result was so gratifying in pain relief that many other 
surgeons use and extended the indications for PVP including osteoporotic compres-
sion fractures, traumatic compression fractures, and painful vertebral metastases 
[17]. Lieberman et al. in 2001 described the initial outcome and efficacy of a new 
minimally invasive spine procedure in the treatment of painful VCFs, kyphoplasty 
[19], biomechanically developed by Reiley and Belkoff [20]. The basic ideas behind 
PKP were to treat kyphosis deformity and restore vertebral size: PKP is a technique 
that involves the introduction of inflatable bone tamps into the vertebral body. Once 
inflated, the bone tamps restore the vertebral body back toward its original height 
while creating a cavity that can be filled with bone cement.

The inflation of the device via a radiopaque liquid restores the vertebral size and 
helps to correct the kyphotic deformity. The balloon is deflated and replaced by a 
cement made of PMMA. PVP and PKP are clearly advantageous compared to con-
servative treatment or open surgery in terms of pain and function. In older patients, 
percutaneous vertebral augmentation may promote early mobilization and reduce 
analgesic intake [21].

The analgesic effect of bone cement injection into the vertebra may result from 
the fixing of microfractures and the decrease of the mechanical stresses associated 
with the body weight and mobility. Furthermore, nerve endings are destroyed by the 
cytotoxic and exothermic action during the polymerization of the bone cement, 
reducing the pain. However, the benefits and shortcomings of these two techniques 
are still debated such as height restoration and bone cement leakage [22]. The maxi-
mum number of vertebrae augmentable per session should be three, although exten-
sive augmentation to more than three vertebral levels per session has been shown as 
feasible [23].

Conventional radiographs are usually the first technique used to study patients 
with suspected vertebral fracture in osteoporotic patients. A 20% vertebral body 
height loss or 4 mm of vertebral height reduction constitutes the diagnosis of a ver-
tebral compression fracture. But in many cases of osteoporotic vertebral fractures, 
morphologic changes may require time for their development. Therefore, the 
absence of a fracture on X-ray in an osteoporotic patient does not rule it out, and 
when symptoms persist, a magnetic resonance imaging (MRI) should be performed. 
In order to identify the VCFs with or without vertebral deformities and degree of 
edema, assess its age, define its anatomy, assess the posterior wall of the vertebral 
body, and exclude other causes of back pain, MRI is a requisite to screen all patients 
who are considered for planning medical, PVP, PKP, or open surgical treatment 
[24]. The presence of a pattern of bone marrow edema is associated with a good 
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clinical short-term success relieving pain [25]. However, CT scanning or bone scin-
tigraphy may be used instead when MRI is unsafe (e.g., in patients with pacemak-
ers). CT equipment is also required if there are any doubts regarding the integrity of 
the posterior vertebral wall [26].

18.2  Technical Issues

PVP is performed under radiological guidance using fluoroscopy. It is usually per-
formed using local anesthesia of the skin, subcutaneous tissue, and the periosteum 
of the vertebral body into which the needle is to be introduced; sometimes con-
scious sedation is an addiction. The patient is clearly positioned prone. A small skin 
incision is made and a disposable bone biopsy needle or trocar needle is placed 
centrally in the vertebral body using an image-guided safe access route. This may 
be done bilaterally or monolaterally through the pedicle, obliquely across one ped-
icle, or laterally oblique through the base of the pedicle. Under constant screening 
with X-ray image intensifier, it is advanced through the pedicle into the vertebral 
body; an orthopedic hammer can be useful in case of sclerotic cortical bone. The 
cement is then injected very slowly, again under constant fluoroscopic screening.

In unilateral approach, rotating the trocar tip, the cement can be spread through-
out the vertebral body. In bilateral approach to achieve optimal vertebral filling, two 
trocars may be used, one on either side of the midline. The procedure may last from 
15 min to 1 h, depending on the number of vertebrae being treated and the experi-
ence of the surgeon. Computed tomography (CT) scanning could be indicated at the 
end of the procedure to assess the distribution of cement and identify any complica-
tions [27].

PKP is a variant of PVP in which one or two balloon-like devices are inserted 
bilaterally into the vertebral body, through a transpedicular approach. A small bal-
loon catheter surrounded by a metal stent is inserted into the vertebral body using a 
minimally invasive percutaneous approach under radiographic guidance and either 
local or general anesthetic. The balloon catheter is then inflated with liquid, under 
pressure, to create a cavity in which the stent is expanded. Balloons are slowly 
inflated until they reach their highest achievable volume, in order to restore verte-
bral body height. The balloons are then deflated and removed, leaving a cavity 
which is filled with PMMA bone cement; because of the existence of the cavity, the 
cement may be injected at a lower pressure than that used for PVP. The injected 
cement hardens within 1 h, and the patient may then be mobilized [17].

PVP and PKP are traditionally performed using PMMA to which a radiopaque 
substance such as barium, tantalum, or tungsten sulfate has been added to facilitate 
visualization during the procedure when polymerization of methyl methacrylate 
monomers to PMMA polymers occurs. It is prepared by mixing a liquid component 
containing the monomer, accelerator, and inhibitor with a powder containing the 
polymer, radio-opacifier, and initiator. It is cheap and easy to manipulate and gives 
the appropriate stiffness and strength to the vertebral body. However, there are no 
osteoinductive or osteoconductive properties and, therefore, no integration with 
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host bone over time. Its stiffness may promote mechanical overload to adjacent 
vertebral bodies [28]. PMMA appears to have analgesic properties quite apart from 
those caused by the effect of the stability provided by the cement within the weak-
ened vertebrae. The reason for such analgesic properties remains unclear, but one 
possibility is that it destroys or damages local nerve endings as a result of both the 
toxic effects of the free monomers of PMMA and the heat caused by the cement 
polymerization [29].

18.3  Criteria for Treatment

The National Institute for Health and Care Excellence guidance indicates that PVP 
and PKP should be limited to patients whose pain is refractory to more conservative 
treatment for PKP; there is an additional requirement that they should have contin-
ued vertebral collapse and severe pain [30, 31]. Recent guidance from the 
Cardiovascular and Interventional Radiology Society of Europe (CIRSE) states that 
PVP is indicated in patients with “painful osteoporotic VCFs refractory to medical 
treatment.” It defines failure of medical treatment as “minimal or no pain relief with 
the administration of physician-prescribed analgesics for 3 weeks or achievement of 
adequate pain relief with only narcotic dosages that induce excessive intolerable 
sedation, confusion, or constipation.” In case of painful patients at high risk of com-
plications resulting from immobility (e.g., thrombophlebitis, DVT, pneumonia, or 
pressure ulcer), CIRSE guidelines further note that PVP may be considered at the 
beginning.

Contraindications
The CIRSE guidelines list the following absolute contraindications to PVP:

 – Asymptomatic vertebral body compression fracture
 – Patient improving on medical treatment
 – Osteomyelitis, discitis, or active systemic infection
 – Uncorrectable coagulopathy
 – Allergy to bone cement or opacification agents
 – Prophylaxis in osteoporotic patients

Relative contraindications in osteoporotic patients include:

 – Radicular pain
 – Tumor extension into the vertebral canal or cord compression
 – Fracture of the posterior column and increased risk of cement leak
 – Vertebral collapse >70% of body height (needle placement might be difficult)
 – Spinal canal stenosis and asymptomatic retropulsion of a fracture fragment caus-

ing significant spinal canal compromise
 – Patients with more than five metastases or diffuse metastases
 – Lack of surgical backup and monitoring facilities
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These contraindications appear to be equally applicable to PKP.

18.4  Clinical Evidences of PVP and PKP

PVP and PKP are therapeutic alternatives for patients in whom conservative treat-
ment failed. They are minimally invasive procedures and seem to determine a rapid 
and sustained pain relief with a better quality of life. Although many studies have 
shown good clinical outcomes and improved quality of life after PVP and PKP, 
there is an ongoing debate on which of these two procedures can provide the most 
important efficacy and safety.

Analgesic effect of these techniques can be related to some factors, such as the 
thermal effect of the cement that produces the ablation of C-nociceptive fibers, the 
mechanical stabilization of the fracture, and the height restoration of the vertebral 
body [32]. Compared with medical treatments, short-term pain relief and long-term 
beneficial effects after PVP seem to be significantly superior [33]. Recent studies 
demonstrated that most patients who had favorable clinical results with conservative 
treatment for 3 weeks after the fracture also had successful clinical results at 1 year. 
If the patient failed conservative treatment, percutaneous cement augmentation also 
showed excellent results at 1 year after the trauma. However, the long conservative 
treatment period of 3 weeks has been criticized by other authors [34].

A follow-up survey indicated that patients who underwent percutaneous verte-
broplasty were significantly more satisfied with given treatment than patients who 
underwent conservative treatment. In addition, lower rate of complications was 
observed in percutaneous vertebroplasty group [35].

Postoperative pain relief in osteoporotic VCFs has been shown in the literature 
using PVP and PKP, which was measured by the VAS pain scale. However, many 
studies showed that the follow-up point at which the difference becomes really 
insignificant varies after 3, 6, or 12 months [36]. Improvement in VAS score was not 
statistically significant between PVP and PKP groups. The potential reason for the 
similar pain scores is that clinical heterogeneity was induced by a double blind, the 
duration of illness, types of fractures, gender differences, and insufficient sample 
size bias [37]. Moreover, the natural history for spontaneous pain reduction is 
3 months [38].

In this context, the results from a recent meta-analysis are focused on the timing 
in case of significant VAS reduction and showed that PKP has significantly lower 
VAS scores in the short-term follow-up, but at long-term follow-up, results were 
comparable [39].

Compared with medical treatments, two prospective controlled studies evalu-
ated and compared the efficacy and safety of PKP and found better long-term pain 
relief and superior functional outcome up to 3 years [40, 41]. It was shown that 
both PKP and PVP can restore kyphosis. According to this meta-analysis, the 
angle of postoperative kyphosis was significantly improved in the short- and long-
term follow-up in the PKP group. Patients who underwent PKP had a higher 
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kyphosis angle improvement if compared with patients who underwent PVP, and 
there was a slight loss of kyphosis angle correction between the short- and long-
term follow-up. As reported in previous studies, the improvement in kyphosis 
angle with PKP and PVP has been attributed in part to the lying position that 
patients assume during the operation and in part to the failure of the two end 
plates of the fractured vertebra. PKP corrects the kyphotic deformity through the 
expansion of a balloon, and this seems to be more beneficial to restore the verte-
bral size and correct the kyphotic deformity compared to PVP. A further advan-
tage of PKP is the creation by the inflatable balloon of a cavity, which allows to 
inject larger quantities of cement compared to PVP [42]. Mechanical stabilization 
of the vertebral body relies on quantity and localization of the injected cement. 
The filling of 16–30% of the volume could recover the vertebral stiffness partially 
at the pre-fracture state, and this would be enough to obtain clinical healing [43]. 
Cadaveric studies have shown that kyphoplasty had greater recovery of vertebral 
height than vertebroplasty [44]. However, clinical studies are contradictory. Some 
authors found greater height restoration with kyphoplasty, but others did not find 
differences between both techniques [45]. Some studies found no better pain reso-
lution with height restoration and do not consider this factor mandatory in order 
to achieve pain control [46].

Meta-analysis of published papers shows fair to good evidence that in patients 
with osteoporotic VCF outcomes on physical disability, general health and pain 
relief are better with PVP and PKP than with medical management within the first 
3–6 months after intervention [47]. There is fair evidence that by the first or second 
year after intervention, PVP provides a similar degree of pain control and physical 
function as that obtained with optimal medical management. PKP seems to be supe-
rior to PVP according to short-term pain relief, kyphosis angle correction, and 
cement leakage.

A recently presented preliminary 1-year results of the multicenter randomized 
controlled Fracture Reduction Evaluation (FREE) study confirmed in the kypho-
plasty group a significant improvement of the quality of life and VAS scale pain 
scores and function after 1 month controlled against nonsurgical treatment. These 
treatment effects diminished dramatically until the 12-month follow-up but were 
still significantly better than nonsurgical treatment for quality of life [40].

Controversy remains regarding whether a unilateral or a bilateral approach is 
superior, and there are no large studies comparing these two approaches. A recent 
meta-analysis tried to find if there is an evidence to suggest a benefit in clinical 
outcome of a unilateral kyphoplasty or bilateral kyphoplasties, but no clinically 
important differences were found between them. Only considering less operation 
time and less cost, a unilateral percutaneous kyphoplasty could be considered an 
advantageous method. [48]

Women with preexisting VCFs have a four times increased risk of subsequent 
vertebral fracture, but these fractures seem to be not different between the PKP and 
PVP groups [49]. There is insufficient evidence whether PKP results in greater pain 
relief 1 and 2 years after intervention [50].
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18.5  Complications of PVP and PKP

International literature is unanimous about the low rate of complications associated 
with PVP and PKP when treating osteoporotic VCFs [43]. The cement leakage is 
one of the most common complications associated with PKP and PVP. Leakage 
occurs when the cement is not wholly contained by the fractured vertebra but 
escapes through either the fracture or the track created by the needle. Systematic 
reviews provided that little cement leakage is found after PVP and PKP by the stan-
dard X-ray imaging, whereas high rates are observed with computed tomography 
[51]. There are many routes by which cement may leak from a vertebra: paraverte-
bral leakage, venous leakage, or leakage into the spinal canal and intervertebral 
foramen. Injury of the surrounding soft tissues is mainly due to the high temperature 
of polymerization of PMMA. The most sensitive structures are neural tissues, spinal 
cord, and nerve roots. Fortunately, most of the extravasations are to the disc or para-
vertebral tissues, hence asymptomatic. Transient radicular symptoms have been 
described in up to 3–4% of the patients, and only isolated cases of paraplegia after 
these procedures have been reported, most of them due to failure of technical issues. 
The monomers that do not contribute to the polymerization have systemic cardio-
pulmonary effects. Pulmonary embolism can be due not only to the cement but also 
to the fat from the bone marrow extruded into the venous system by the high-pres-
sure cement injection or by inflating the balloons [52]. Although all of the included 
studies reported the incidence of cement leakage, no cases of spinal stenosis and 
pulmonary embolism due to cement leakage were reported. The Food and Drug 
Administration (FDA) states that PMMA is contraindicated in the presence of active 
or incompletely treated infection at the site where the cement is to be applied. It also 
notes that hypotensive reactions have been noted between 10 and 165  s after its 
application; as these have lasted from 30 s to over 5 min, and some have progressed 
to cardiac arrest, the FDA recommends that patients should be monitored carefully 
for any changes in blood pressure during and immediately following the application 
of the cement. Other reported adverse events include pyrexia due to allergy to the 
cement. In addition, the FDA notes that the heat released while the cement is hard-
ening in situ may damage the bone or other tissues surrounding the implant [53].

In a systematic review of the literatures, the risk of experiencing new VCFs 
increased after PVP and PKP.  Retrospective and prospective studies found an 
incidence of recompression of 12.5–36.8% after PVP and PKP [54, 55]. From the 
standpoint of vertebrae, adjacent recompression occurred more frequently than 
distant levels, and it demonstrated a remarkable propensity of refractures within 
three levels above or below preexisting fractures [56]. The exact mechanism for 
refracture is still unclear. Several authors indicate that the cemented vertebra can 
change the biomechanics of the spine with increased stresses and strains and 
therefore may increase the incidence of new adjacent VCFs. The greater height of 
the collapsed vertebra increases the tension of the soft tissues around it and can 
lead to an increase of the load on other vertebrae, especially adjacent [57]. Other 
authors also suggest that a wedge-shaped fracture increases the flexion bending 
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moment due to the upper body weight, and thus a higher muscle force in the erec-
tor spinae is required to balance the spine, which results in a higher spinal load 
and a higher intradiscal pressure [58]. The erector spinae are a long muscle, and 
thus its force affects intradiscal pressure not only at adjacent levels but also the 
whole region.

 Conclusion
PVP and PKP are two minimally invasive spine augmentation procedures which 
can increase bone strength as well as reduce the pain produced by VCFs, and 
both techniques depend on PMMA cement injection into the fractured vertebra 
for mechanical fixation. The advantage of PVP and PKP in comparison to con-
servative treatment including bed rest, painkillers, and bracing or open surgery 
has been well established in terms of pain and functional outcome. PVP and PKP 
produce immediate pain relief, and when compared with conservative manage-
ment at least at 1 year, PVP and PKP are superior on clinical improvement with 
reduction in the use of analgesic drugs. Furthermore, PKP can restore the verte-
bral height in VCFs. Anyhow some studies report that there are no statistically 
significant differences in the vertebral height restoration and kyphosis angle cor-
rection of between PKP and PVP.

Cement leakage and new VCFs at the adjacent level are the most common 
complications. Cement leakage is more frequent in PVP [59]. Leakage into the 
disc space is more frequent in cases of cortical defect of the end plate or verte-
bral cleft than intrasomatic collapse, but there is no statistically significant cor-
relation between intradiscal leakage and fracture severity, kyphosis angle, 
treated level, age, and sex of the patient [60]. High-viscosity PMMA signifi-
cantly reduces the risk of leakage and related complications, and lower amount 
of cement is required [61].

According to the literature, the “domino” effect is present in both PVP and 
PKP but with different results probably depending on the heterogeneous charac-
teristics of the patients studied. Hierholzer et al. reported 16% of new symptom-
atic VCFs after PVP but without considering new asymptomatic VCFs [62]. 
Klazen et al. reported 19.7% of new VCFs following PVP, but no statistically 
significant difference on the incidence of subsequent vertebral fractures between 
vertebroplasty and conservative treatment was found [63]. Different studies 
reported a higher incidence (15–25%) of consequent vertebral fracture after PKP 
compared with PVP; consequent fractures occur more frequently at the adjacent 
level to the treated vertebra [64–66].

From a biomechanical point of view, 2  ml of bone cement is sufficient to 
reinstate the bone strength of the vertebral body [67], but it has been calculated 
that the minimum dose of cement required to restore the resistance is about 16% 
of the vertebral volume, while the quantity necessary to restore vertebral hard-
ness is 30%; then, as the vertebral bodies have different volumes depending on 
the segment concerned, it must take into account the level to be treated. Injection 
of large amounts of cement in order to obtain a better result is not needed; 
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according to Kaufmann et al., there was no significant association between the 
volume of the cement injected and the clinical outcomes of postprocedure pain 
and medication use [68]. PMMA can cause adverse reactions during the polym-
erization (exothermic reaction) and have toxic effects. Within the vertebral body, 
the PMMA becomes a stranger inert body with disappearance of metabolic bone 
turnover, and for this reason new biocompatible, biodegradable, bioactive, and 
osteoconductive cements are the subject of numerous biomechanical and clinical 
investigations [69–73].

The ideal cement should be absorbable, nontoxic, with low polymerization 
temperature, biomechanically similar to the bone, and bioactive. The appropriate 
treatment of osteoporotic vertebral fractures requires understanding the effect of 
the disease on the material and structural properties of the bone tissue and the 
fracture healing process [74].

The careful reviewing of valid scientific publications shows that both ver-
tebro- and kyphoplasty are effective and safe as minimally invasive proce-
dures in the treatment of symptomatic vertebral collapse, but before using 
such procedures, it is important to keep in mind that the percutaneous inter-
ventional cementation methods do not treat the underlying metabolic bone 
fragility condition. They should be performed only after at least 3 weeks of 
unuseful conservative treatment, and they have better results when applied to 
antiosteoporotic therapy and physiotherapy. PVP and PKP are not free from 
complications and should be performed in multi-specialist centers with the 
presence of a multidisciplinary team (fracture unit), requiring an adequate 
informed consent of the patient as there are no absolute international guide-
lines based on evidence criteria.

Toolbox for Guidance

• Vertebro- and kyphoplasty are effective and safe as minimally invasive proce-
dures in the treatment of symptomatic vertebral fractures, but they do not deal 
with the poor bone quality condition affecting osteoporotic patients (grade A 
recommendation).

• Vertebroplasty and kyphoplasty have better long-term pain relief and superior 
functional outcome up to 3 years if compared to conservative treatment (bed 
rest, painkillers, and bracing), and they should be performed only after at least 
3  weeks of unuseful conservative treatment (grade A and B 
recommendation).

• The most frequent complications after vertebroplasty and kyphoplasty are 
cement leakage and new vertebral fractures at the adjacent level (grade A 
recommendation).

• These treatments should be always integrated with antiosteoporotic therapy and 
physical exercise if it is possible (grade A and B recommendation).
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