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The relevance of the problem. 

Percutaneous vertebroplasty (bone grafting, percutaneous bone 

grafting, etc.) is essentially a neuroradiological procedure in 

which a rapidly hardening bone cement based on 

polymethylmethacrylate is injected into the body of a partially 

collapsed vertebra for some reason and/or affected by the 

productive process (Galibert P. et al., 1987, Jarvik J. G. et 

al.2003, Kushchaev C. B. 2008). The main goal of 

vertebroplasty is, first of all, to restore the support capacity of 

the damaged or affected vertebra sufficiently early in time, to 

achieve an analgesic, antitumor effect (Diamond T. N. et al., 

2003, Steens J. et al., 2007). Thus, the terms of inpatient 

treatment of the patient are significantly reduced, and only 

early activation of the patient and his social adaptation are 

achieved. In neurosurgery, the use of acrylates is quite old. So, 

to date, plastic surgery of defects in the arch and base of the 

skull with composite materials based on 

polymethylmethacrylate is used. Compositions of bone cements 

of various properties have been developed, which differ in their 

porosity, viscosity, polymerization time, and the degree of 

exothermic reaction. In bone cements, antibacterial drugs and 

X-ray contrast agents are used as additives (Debussche-

Depriester S. et al., 1991, Mathis J. M. et al., 2002, 2006). 

Thus, having taken a strong place in the treatment of patients 

with osteoporosis, ontological lesions, traumatic injuries of the 

vertebral bodies, and misloma, percutaneous percutaneous 

vertebroplasty is now positioned as a standard in the care of 

patients with a number of diseases (Kostuik J. P. et al., 1986, 

Cybulski G. R. 1989, Alleyne C. H. et al., 1995, Molloy A. G. 

et al., 2003, Steens J. et al., 2007). Bone cement delivery 

systems are being actively improved and developed, various 

chemical additives to bone cement are being offered, and 

needle navigation techniques are being actively improved. 

Purpose of the study. 

Treatment of patients with aggressive hemangiomas and 

uncomplicated deformities of the vertebral bodies of various 

etiologies based on the use of a modern minimally invasive 

method of percutaneous bone grafting. 

Research objectives 

1. An autopsy study aimed at determining the main anatomical 

parameters of the vertebral bodies; compare the results 

obtained with previous studies. 

2. Identify and determine changes in the support capacity of the 

vertebral bodies, depending on the amount of bone cement 

injected into them. 

3. Comparative analysis of the effectiveness of modern 

methods of conservative treatment of uncomplicated 

compression deformities of the vertebral bodies of various 

etiologies, aggressive hemangiomas and surgical techniques-

percutaneous vertebroplasty. Based on the results obtained, 

develop and recommend the optimal algorithm of treatment 

tactics for the above pathology. As a result of the experimental 

study, the average values of the volumes of the vertebral bodies 

of the thoracic and lumbar spine and the volumes of their 

intertrabecular spaces were established, which made it possible 

to determine the maximum permissible amount of bone cement 

for insertion into the vertebral bodies during spoidyloplasty. 

Recommendations have been developed for the required 

amount of composite material as a percentage of the total 

volume of the vertebral body', which allows to restore its axial 
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support capacity. Determination of comprehensive indications 

and contraindications to percutaneous vertebroplasty, 

improvement of surgical manipulation techniques, development 

of an algorithm for the use of certain types of bone cements, 

puncture needles of several sizes, diagnostic 

venospondylography, introduction of a new device for the 

introduction of composite material allowed to significantly 

improve the results of surgical treatment and reduce its risks, as 

well as significantly improve the quality of life of operated 

patients. The rational use of percutaneous vertebroplasty in 

patients with metastatic lesions of the vertebral bodies has 

made it possible to increase the effectiveness of complex 

treatment of patients with malignant tumors, by providing them 

with a higher quality of life. We obtained a graphical 

representation of the average bone mineral density in patients 

compared to the control data obtained in a healthy population 

of white residents. Further, anatomical preparations were 

prepared to determine the volume of the vertebral bodies by 

immersing them in liquid. The posterior structures of the 

vertebrae were cut off at the level of attachment of the roots of 

the arches to the body. The vertebral bodies were treated with a 

water-repellent substance and immersed in a graduated 

container with liquid. The change in the liquid level was noted 

according to the measuring scale applied to the wall of the 

container. The difference between the final and initial volumes 

corresponded to the total volume of the vertebral bodies. It was 

found that the specific strength of the vertebral bodies was 

more dependent on the mineralization of the trabeculae and less 

on the mineral density of the cortical layer. When studying the 

puncture needles used for PVP, certain sizes of them were 

established and recommended for use. As a result of comparing 

the methods of intraoperative guidance of puncture needles, it 

was determined that each of them has its own advantages and 

disadvantages. The main advantage of X-ray fluoroscopy was 

considered to be obtaining high-definition images in real time 

with the possibility of constant monitoring of the upper and 

lower vertebral-motor segments. CT imaging was limited to 

obtaining 6-11 sections in real time, and detecting the minimal 

displacement of bone cement towards the spinal canal or 

paravertebral vessels in a fraction of a second was extremely 

difficult. CII vertebrae, their border zones and the most 

important anatomical landmarks. When filling the body of the 

CII vertebra, the cement, as a rule, spread to the top of the 

dentoid process and into the lateral masses, which are the upper 

particular surfaces.  
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