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Abstract. Dynamics of pain syndrome and quality of life in the application of vertebroplasty in patients with
vertebral fractures against osteoporosis. Stashkevych A.T., Shevchuk A.V., Uleshchenko D.V., Martynenko V.G.,
Melenko V.I. Currently, insufficient attention is being paid to an issue of the necessary anti-osteoporotic therapy after
percutaneous vertebroplasty for vertebral fractures associated with osteoporosis, which leads to premature termination
of medical treatment and worsening of the treatment results in this group of patients. An objective of the research is to
study the results of treatment of patients with vertebral fractures associated with osteoporosis, depending on the use of
anti-osteoporotic therapy. The results of percutaneous vertebroplasty of 91 postmenopausal women aged 50-90 years,
depending on the use of anti-osteoporotic therapy during the postoperative period were analysed. An assessment was
made according to the dynamics of pain syndrome using the Visual Analogue Scale (VAS), the Quality of Life Scale by
J.R. Gaughen to estimate the patient's mobility and a need for pain medication. The results of the treatment were
assessed 3 and 6 months after the percutaneous vertebroplasty. Bone mineral density was measured using Dual-energy
X-ray absorptiometry 6 month after the treatment. Anti-osteoporosis therapy, which was prescribed for all patients
comprised calcium supplements, antiresorbents and in D-hypovitaminosis — alfacalcidol or cholecalciferol. Only half of
the patients followed the recommendations — 46 (50.6%), while the rest of the patients stopped the therapy in 2-3
months due to the improvement of their condition. In the main group of patients, where necessary anti-osteoporotic
therapy was administered, significant reduction of pain syndrome and increase in quality of life during 3 and 6 months’
observation period were revealed. In the group of patients where prescribed anti-osteoporotic therapy was not adhered,
significant reduction of pain syndrome and increase in quality of life in the observation period 3 months was revealed
but deterioration in the form of pain syndrome increase and decrease in quality of life in the observation period of 6
months occurred. Effectiveness of anti-osteoporosis therapy, with regard to measuring bone mineral density can be
reliably confirmed only in the main group. Intraoperative and postoperative complications occurred up to 5.5%, and
generally did not require further treatment and did not affect the overall treatment result. Thus, it was revealed that to
ensure a stable effect after the surgery, long-term prescription of anti-osteoporosis therapy is needed.

Pedepar. luHaMuka 60JIeBOT0 CHHAPOMA M KAYeCTBA KA3HH NMPU NMPUMEHEHHH BEPTEOPOIIACTHKHA Y MAIIEHTOB C
nepeJioMaMu MO3BOHKOB Ha (poHe ocTeonopo3a. CtamkeBu4 A.T., lleBuyk A.B., Yaemenko /1.B., MapTbinenko B.I'.,
Menenko B.U. B nacmosuwee epemst 60npocy HeobX00UMOCMU AHMUOCMEONOPO3HOU Mepanu nocie nposedenus
NYHKYUOHHOU 8ePMEOPONIACIUKU NO NOB0OY OCMEONOPOMUYECKUX NEPEIOMO8 NO3BOHKOE YOeNsemcs HeOOCMAmoyHO
BHUMANUSL, YMO NPUBOOUM K NPENCOEBPEMEHHOMY NPEKPAUJEHUIO TeYeHUsl U YXYOULEHUIO Pe3VIbIMAamos IeYenus y 3mot
epynnvl nayuenmos. Llenvlo uccredoeanusi 6vL10 usyyenue pe3yibmamos JedeHus OONbHbIX C NEPeloMaMu me
NO360HKO8 HA (POoHe OCMeonopo3a 8 3a6UCUMOCHU OM NPUMEHEHUs AHMUOCMeonoposHou mepanuu. IIpoananu-
3UPOBAHbL Pe3yIbmamsl NYHKYUOHHOU eepmebponiacmuxu 91 scenwyunvl 6 nocmmenonayse 6 gospacme om 50 0o 90
Jem 8 3a8UCUMOCHU OM NPUMEHEHUs AHMUOCMEONOPO3HOU mepanuu 8 nocieonepayuoHHom nepuode. OyeHky
npogoouUnU no OUHAMuKe O0e6020 CUHOPOMA NO 8U3YaIbHOU anano2ogou wkane (VAS), wikane kavecmsa scusnu J.R.
Gaughen, no Komopou OYeHUBAIUCH OBULAMENbHAS AKMUBHOCMb DONBHO20 U  HEOOXOOUMOCMb NPUMEHEHUs.
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obesbonusaiowux npenapamos. Pezyibmamol neuenus oyenusaiu uepes 3 u uepes 6 mecayes nocie NYHKYUOHHOU
séepmebponiacmuky. MuHepaibHylo NIOMHOCMb KOCMHOU MKAHU OYEHUBANU C NOMOWBIO O08YXIHEP2EMUYECKOL
PenmeeHo8cKol abcopbyuomempuu wepes 6 mecsiyed nocie aevenus. Bcem nayuenmam Ovlna HA3HAYeHA AHMUOCHEO-
NOPO3HAsL Mepanusi 8 gude NPenapamos Kaavyus, aumupe3opbenmos u, npu D-zunosumamunose, anb@akaibyudon uiu
xoaexanoyugepon. Pexomenoayuii npudepacusanace moivko nonosuna nayuenmos — 46 (50,6%), ocmanvuas wacme
Nayuenmos npexpawiana mepanuio 8 mevenue 2-3 mecayes nocie HA3HA4eHus 8 C8A3U C YIAyYueHueM cocmosanus. B
OCHOGHOUL epynne OOIbHBIX, 20e NpPo6edeHd HeoOX0OUMAs AHMUOCIMEONOPO3HAST MEPANUs, OMMeUYeHO 00CMOGepHOoe
CHUdicenUue 6016020 CUHOPOMA U NOBbIUEHUE KAYeCMEd JHCUHU 8 CPOK Habmodenus 3 u 6 mecsayes. B epynne bonvHubix,
KOmMOopbie He NPUOEepIHCUBAIUCL HA3HAYEHHO20 JeYeHUs, OMMe4eHO OOCMOBEPHOe CHUdICeHUe 601e6020 CUHOpOMA U
NOBblUUEHIEe KAYeCmEd JHCUZHU 8 CPOK Habmodenus 3 Mecsiya, ¢ yXyouleHueM COCMOsHUsL 8 8UOe HAPACMaHus 601e8020
CUHOpOMA U YXYOUIeHUs. KA4ecmeda HCU3HU 8 CPOK HabmoldeHus 6 mecayes. Dpghekmusnocms aHmMuUOCMeonopo3HoU
mepanuy no OnpedeieHuio MUHEPAIbHOU NIOMHOCMU KOCHHOU MKAHU O00CMOBEPHO NOOMEEPICOeHd MONbKO Ois
OCHOBHOU epynnvl. Mnmpaonepayuontvle U ROCIEONEPAYUOHHBIE OCTONCHEHUsT ecmpedanucs 00 5,5%, 6 yeiom He
mpebo8anu OanvHeluie2o ledenus U He 6IUALU Ha oowull pe3yiomam aeveHus. Takum oopazom yCmaHnoeieHo, Ymo O
obecneuenusi yCmouuugozo 3ghexma nocie onepamueHo20 eMeuamenrbCmea Heobxo0UMo 00I20CPOUHOE HA3HAYEHUEe

anmuocmeonopoaﬁozi mepanuu.

Osteoporosis is one of the most common
diseases, which, together with myocardial infarction
and oncological pathology, occupies a leading place
in the structure of morbidity and mortality. The
social significance of osteoporosis is determined by
its consequences and complications — fractures of
vertebral bodies, long bones, which cause a high
level of disability and mortality among the elderly
and, accordingly, high material costs for health care.

Among all fractures in the elderly on the
background of osteoporosis, vertebral body fractures
range from 20 to 30%. Moreover, osteoporotic
vertebral deformities are more common in post-
menopausal women and are determined in 69.0-
73.2% of cases. During this period there is a
hormonal adjustment with the development of
estrogen deficiency, which actively affects bone
mineralization.

Functional treatment of vertebral body fractures
in the elderly on the background of osteoporosis is
largely difficult due to the risk of hypodynamic
complications, the use of fixative corsets and
orthoses in such patients is significantly limited due
to their intolerance and risk of exacerbation of heart
and lung failure [8].

Traditional surgical methods of treatment of
vertebral body fractures are associated with signi-
ficant trauma and blood loss, which can be fatal for
the elderly.

Among the methods of surgical treatment of
uncomplicated fractures of vertebral bodies in
osteoporosis, our attention was drawn to the method
of puncture percutaneous vertebroplasty, developed
and applied in France in 1984. The principle of the
method is to puncture bone cement into the vertebral
body during its fracture [6].

At the same time there is a "reinforcement" of a
vertebral body, basic function is restored, the pain
syndrome considerably decreases. The results were
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evaluated as positive, as 80-90% of patients
experienced regression of pain and muscle-tonic
syndromes, more than 90% of patients after surgery
did not require systemic analgesics [9].

In addition to surgical treatment, sufficient
attention should be paid to the conservative treat-
ment of osteoporosis. It is known that without the
use of adequate antiosteoporous therapy there is a
further progression of the disease and new
deformations and compression fractures of the
vertebral bodies may occur [12, 13].

Thus, indications for vertebroplasty: traumatic
uncomplicated compression fractures of the
vertebral bodies of primary or secondary osteo-
porosis without displacement of fragments into the
lumen of the spinal canal, i.e. without compression
of the neurovascular structures of the spinal canal [4,
11]. Although the problem of multiple vertebral
fractures and the threat of new fractures remains [5].

Recently, more and more published studies show
the return of pain as early as 3 months after surgery
(until there is no difference in the level of pain
between the groups of surgery and control). This is
due in particular to the lack of attention to antios-
teoporosis therapy after surgery.

The aim of the study was to study the results of
treatment of patients with vertebral body fractures
on the background of osteoporosis depending on the
use of anti-osteoporosis therapy.

MATERIALS AND METHODS OF RESEARCH

We observed 91 women with vertebral fractures
on the background of osteoporosis aged 50 to 90
years, who were hospitalized in the spinal surgery
department with a spinal (neurosurgical) center in
the period of 2014-2019.

For vertebroplasty a device for the introduction
of cement "Stryker" was used transpedicularly. The
surgery was performed under local anesthesia in
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combination with the introduction of central
anesthetics [1].

Vertebroplasty at one level was performed in
57 patients (62.7%), at 2 or more levels — in
34 (37.3%).

Pain regression and motor activity were assessed
using a visual analog scale (VAS) of pain in 10 days,
3 and 6 months after surgery (formalized forms were
completed by patients). The VAS visual analog scale
makes it possible to assess the patient's subjective
pain sensations during a 10-point study. VAS
criteria: 1-2 points — minimal pain, 3-4 points —
moderate pain, 5-6 points — severe pain, 7-8 points —
very severe pain, 9-10 points — excruciating pain [7].

Evaluation of the effectiveness of treatment was
performed on a scale of quality of life developed by
J.R. Gaughen et al. [10]. Mobility was assessed on a
five-point scale as follows: 0 indicated that the
patient was walking without assistance; 1 — walking
with help; 2 — wheelchair; 3 — limited to sitting in
bed; and 4 — limited to lying in bed.

Bone mineral density was assessed by dual-
energy X-ray absorptiometry (DEXA) before and 6
months after surgery. T-standard deviations (SD)
were evaluated [3].

The distribution of patients by age and duration
of fractures are presented in Table 1.

Table 1
The distribution of patients by age and duration of fractures
Age, yeras
Months before 55 55-70 over 70 Total
abs. % abs. % abs. % Abs. %
Upto1 6 6.6 20 22.0 18 19.7 44 483
1-3 4 44 5 55 7 7.7 16 17.6
3-12 2 22 8 8.8 10 11.0 20 22.0
More than 12 - - 6 6.6 5 55 11 12.1
Total 12 132 39 42.9 40 43.9 91 100

Preoperative examination.

Despite the relative simplicity of surgical
intervention, the attitude to preoperative preparation
should be quite responsible. Most of these patients
have a complicated history due to old age,
comorbidities, cancer and so on.

Preoperative examination included: general
clinical, biochemical blood and urine tests. Neces-
sarily, in addition to X-ray examination, computed
tomography was performed to determine the
condition of the posterior cortical plate, X-ray den-
sitometry, examination by a physician.

Contraindications to vertebroplastic surgery:

- compression unstable fractures with dis-
placement of bone fragments in the lumen of the
spinal canal;

- coagulopathies of different genesis;

- complicated fractures, which are accompanied
by post-traumatic herniated discs;
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- complete compression destruction of the verte-
bral body - flat vertebra.

Statistical processing of the material was perfor-
med using the statistical software package Statistica
13.3 (StatSoft Inc., Serial No. ZZ999000009906307)
and Microsoft Office Professional 2016. To describe
the groups descriptive statistics — calculated the
mean, error, and standard deviation was used. A
non-parametric chi-square test for qualitative
variables was used to determine the probability of
discrepancy between the two samples. The dif-
ference in parameters was considered statistically
significant at p<0.05 [2].

RESULTS AND DISCUSSION

Osteoporosis was previously diagnosed in 44
patients, accounting for 48.4% of cases. And only in
23 (25.3%) patients this diagnosis was established
three months before going to the clinic. The
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maximum follow-up period was 48 months, the
mean follow-up period was 6.2+1.3 months.

Even among patients diagnosed with osteo-
porosis and vertebral fractures, only 30.8% of
patients followed the treatment recommendations.
The other 69.2% stopped therapy within 2-3 months
after appointment. Among them, the vast majority
considered further use of drugs inappropriate and did
not seek medical attention.

All operated patients were prescribed anti-osteo-
porosis therapy in the form of calcium preparations,
anti-resorbents and, in case of D-hypovitaminosis —
alfacalcidol or cholecalciferol. Only half of the
patients followed the recommendations — 46
(50.6%), the main group of observations. In this
group of patients, anti-osteoporosis therapy was per-
formed with various drugs. We did not evaluate the
effects of the various drugs, but risendronate or
denosumab in combination with calcium and
vitamin D3 (alfacalcidol and cholecalciferol) pre-
dominated in the treatment of our patients.

Despite the prescribed anti-osteoporosis therapy,
45 patients (49.4%) did not follow the recommen-
dations and, in fact, in this group of patients, anti-
osteoporosis therapy was not performed, these
patients are in the control group. The main reasons for
refusing further treatment were financial costs against
the background of a significant reduction in pain.

Pain syndrome in the main group in 3 months
decreased from 4.6+1.7 on average to 3.2£1.4 by
VAS; in 6 months we observed not only the absence
of an increase in the pain syndrome, but also its
decrease (up to 3.0£1.3).

Among patients who did not follow the recom-
mendations for anti-osteoporosis therapy (control
group), the pain in 3 months decreased from 4.8+1.8
on average to 3.8£1.5 by VAS, but in 6 months we
observed a significant increase in pain to 5.14+2.4
according to VAS, the probability of difference in
chi-square was p=0.029.

The quality of life of patients and the ef-
fectiveness of transcutaneous vertebroplasty were
evaluated 3 and 6 months after vertebroplasty. Im-
proving the quality of life in patients of the main
group persisted within the observed period. Patients
without adequate antiosteoporous therapy obtained
similar results in the dynamics of the pain syndrome,
but if the quality of life up to 3 months significantly
increased, then up to 6 months reached almost
baseline, preoperative level, the probability of chi-
square difference was p=0.021 (table. 2).

Also, positive dynamics was observed in patients
of the main group according to the assessment of
bone mineral density (BMD) by the DEXA method
at the level of the lumbar spine (L1-L4). 6 months

172

after surgery, the level of BMD on the T-index
significantly increased from the average in the group
— 3.3+£2.1 SD to — 2.4%1.7 SD for 6 months of
therapy (the difference is significant within p<0.05).
Accordingly, in patients who did not receive
adequate anti-osteoporosis therapy, an increase in
BMD was not expected (p>0.05).

Errors and complications

Options for the spread of cement: in the inter-
vertebral disc, vessels and ligaments, we did not
regard as a complication in the absence of clinical
manifestations.

Complications that require surgery — the spread
of cement in the epidural space with compression of
its contents occur in 1-3% [8]. Among our observa-
tions, this was only in one patient, which was 1.09%.

There are also a number of complications that do
not require surgical treatment, the consequences of
which are eliminated by medical correction. These
are complications associated with the spread of
cement beyond the vertebrae: the spread of cement
through the vessel, the spread of cement into the
intervertebral disc (cranial or caudal), the spread of
cement under the posterior longitudinal ligament.

Intraoperative complications:

- transient hypotension during the introduction of
bone cement (3 patients — 2.73%);

- hemorrhage. It occurs in patients with coagu-
lopathy. Given this circumstance, coagulopathy
should be medically adjusted before vertebroplasty
(2 patients — 1.82%);

- fracture of the rib, articular process, transverse
process, vertebral arch, pleural injury (5 patients —
4.55%);

- spinal cord compression, non-cement, is a rare
complication (1 patient — 0.91%). It occurs more
often with metastatic vertebral lesions. In most
cases, open surgery is required,

- pulmonary embolism (1 patient — 0.91% — in
mild form). It can be triggered by the use of exces-
sive amounts of bone cement, for example, during
the cementation of a large number of vertebrae
and/or the penetration of cement into the paraver-
tebral veins;

- lethal outcome (was not among our obser-
vations). The literature describes cases of deaths that
were associated with a large number of vertebrae
that have undergone cementation. It is common for
no more than three vertebrae during one procedure.

Postoperative complications:

- transient increase in pain and fever (6 patients —
5.46%). It occurs infrequently and is more asso-
ciated with manipulation during the procedure;

- radiculopathy (2 patients — 1.82%). It is asso-
ciated with the outflow of bone cement into the

Licensed under CC BY 4.0
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radicular vein or intervertebral foramen. In most
cases, radiculopathy regresses with oral non-
steroidal anti-inflammatory drugs. Rarely, surgery is
required, including removal of the cement and
decompression of the root;

- spondylitis as a manifestation of infectious
complications after puncture vertebroplasty (among
our observations were not). The above-mentioned
complication is quite rare, as a rule, in patients with
immunodeficiency.

Table 2

Dynamics of quality of life of patients with adequate anti-osteoporosis therapy (main group)

Main group

Control group

Dynamics of quality of life

in 3 months*

in 6 months **

in 3 months * in 6 months **

Motor activity, points

0 24
1 12
2 10

Antalgic therapy usage,

points 1 3
2 18
3 13
4 12

31 23 17
8 11 16
7 11 12
28 9 18
11 16 14
3 14 17
4 6 6

Notes: * — differences between the groups are unreliable for the term of observation of 3 months (p>0.05); ** — differences between the groups are

reliable for the term of observation of 6 months (p<0.05).

CONCLUSIONS

1. Vertebroplasty surgery 1is indicated for
uncomplicated compression fractures of the thoracic
and lumbar vertebraec with pain that occurs and is
exacerbated by static and dynamic loads, regardless
of the age of spinal cord injury and with proper
training can be performed in elderly and senile
patients with difficulty.

2. Vertebroplasty surgery in uncomplicated verte-
bral fractures allows to reduce a pain syndrome and
to increase a motor activity of patients, has a low

percentage of complications, most of which do not
require further treatment and do not affect the
outcome of treatment.

3. To ensure a lasting effect after surgery, a long-
term appointment of anti-osteoporosis therapy is
required, which should be aimed at increasing the
mineral density of bone tissue.

Conflict of interest. The authors declare no
conflict of interest.
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