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Article history: Abstract:
Received: November 11t 2025 Currently, a number of scientific studies are being conducted on the
Accepted: December 8" 2025 treatment of osteoporotic fractures of the vertebral body. Problems such as

the causes of osteoporotic fractures of the vertebral body, the introduction
of new diagnostic methods for their diagnosis, the effect of newly created
drugs in conservative treatment, the duration of spinal immobilization, and
the prevention of secondary complications in patients with long-term
immobilization have been studied. A new surgical method of kyphoplasty has
been developed to restore the strength of osteoporotic fractures of the
vertebral body.

The addition of antibiotics and contrast agents to the bone cements
used during kyphoplasty and vertebroplasty procedures has led to a
decrease in complications during and after the procedure. Therefore, the
fact that methods for calculating the exact volume of bone cement to be
injected when restoring the strength of the vertebral body through
percutaneous vertebroplasty or kyphoplasty are not sufficiently effective,
and solutions for reducing the exposure to X-rays during the procedure are
poorly described in the literature, proves that the development of optimal
directions for the treatment of osteoporotic fractures of the vertebral body
is urgent and important.
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METHODS: In 2018-2024, 60 (100%) patients
with osteoporotic vertebral fractures underwent
percutaneous vertebroplasty (PVP) at the Department
of Neurosurgery of the Multidisciplinary Clinic of the
Tashkent Medical Academy and the Center for
Advanced Training of Medical Personnel. The patients
were aged from 18 to 80. PVP was performed based on
the computer application "Calculation of Bone Mineral
Density Volume" using data from MSCT/CT images in
the first (main) group in 24 (40%) patients, and PVP
was performed without using this computer application
in 36 (60%) patients in the second (control) group.

The Oswestry Disability Index (ODI) was used
to assess the patients' quality of life, and the Visual Pain
Scale (VDS) was used to assess their clinical conditions.

The VDS scale, which rates pain on a scale
from 0 (no pain) to 10 (intolerable pain), was used to
compare preoperative and postoperative clinical
conditions. The Oswestry Disability Index (ODI) was
used to evaluate quality of life, particularly functional
impairments caused by spinal pathology. This scale
consists of six sections, with @ maximum score of 5 per
section. A total score of 100 indicates severe disability,
whereas a score of 0 signifies full functional capability.
These data were used to compare treatment outcomes
before and after intervention.

Results: All patients underwent PVP. The total
number of treated vertebrae was 130. Among them, 17
(28.3%) patients had surgery on one vertebra, 26
(43.3%) on two vertebrae, 11 (18.3%) on three
vertebrae, 4 (6.7%) on four vertebrae, and 2 (3.3%) on
six vertebrae. The overall condition of the patients was
assessed using the VDS and Oswestry scales. The
results were classified as satisfactory, unsatisfactory, or
good. Twenty-two (91.7%) patients in the main group
had a "good" result, while 8 (21.6%) patients in the
control group achieved a "good" result.

Conclusions: Using the computer program
"Calculation of Bone Mineral Density Volume," 24 (40%)
of the 60 patients in the first (main) group received PVP
with bone cement injection into osteoporotic vertebral
bodies. This program was designed to determine the
optimal amount of bone cement for injection into
osteoporotic vertebrae. In the second (control) group,
36 (60%) out of 60 patients also underwent PVP, but
the bone cement was injected without taking into
account the program’s data. The developed computer
program enables accurate determination of the required
bone cement volume, ensuring full restoration of spinal
support function and a significant regression of pain
syndrome (95.8%).

Keywords:  osteoporosis;
vertebroplasty; bone cement.
I.INTRODUCTION

The social significance of osteoporosis is
determined by its consequences, which lead to
substantial healthcare expenditures and contribute to a
high level of disability, including incapacity for work and
mortality. The high and continuously increasing
prevalence of osteoporosis, along with the development
of pain syndrome, deformities, loss of work capacity,
and self-care abilities in patients, highlights the
importance of this issue for the healthcare system of the
Republic of Uzbekistan.

As shown by our analysis of the literature and
clinical studies, an unresolved issue remains the
calculation of the precise amount of bone cement
required for injection into the damaged vertebra to
achieve maximum spinal support function. Currently,
according to literature from both nearby and distant
countries, there is no available data on the exact
amount (in milliliters) of cement to be injected into
vertebral bodies according to the degree and area of
bone damage. Instead, an estimated amount of cement
is conventionally determined based on the affected
spinal region and the degree of vertebral body
compression.

The concept of vertebroplasty was introduced
into clinical practice in the 1970s and 1980s as an open
surgical procedure, where bone cement was injected to
strengthen vertebral bodies before installing stabilizing
systems. Today, this method is widely used in
neurosurgical practice and vertebrology [1, 2, 4, 5, 6, 8,
12, 13, 14, 16, 20, 23, 24].

According to the literature, there is data on the
experience of treating lumbar vertebrogenic
radiculopathies in elderly and senile patients [2] and the
higher prevalence of osteochondrosis in women [21,
22].

percutaneous

Some surgeons have used this method to fill
empty spaces after resection of vertebral body tumors
[19].

Percutaneous  vertebroplasty @ was  first
performed in 1984 by Drs. Galibert and Deramond at
the radiology department of Amiens University Hospital
in France on a 54-year-old woman with aggressive
vertebral hemangioma at C2 [1, 2].

Currently, vertebroplasty widely employs bone
cement injection into vertebral bodies [3, 7, 11, 15, 18].

Numerous clinical studies indicate a significant
reduction in pain symptoms in approximately 90% of
cases of osteoporotic compression fractures [10].
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The estimated volume of cement for injection is
generally determined based on the affected spinal
segment and the degree of vertebral body compression
[9].

Despite the positive outcomes of vertebroplasty
for osteoporotic spinal fractures, some unresolved and
controversial issues remain.

II.PURPOSE OF THE RESEARCH
The goal is to improve the results of spinal
osteoporosis treatment by fully restoring the support
of the damaged vertebral body.

III. MATERIALS AND

METHODS

The subjects of the study were 60 (100%) patients
with vertebral fractures due to osteoporosis who were
treated in the neurosurgery departments of the
Multidisciplinary Clinic of the Center for Advanced
Training of Medical Personnel and the Multidisciplinary
Clinic of the Tashkent Medical Academy in 2018-2024.
The patients’ ages (62.6+4.1) ranged from 18 to 80.
Everypatientwithosteoporoticspinalfracturesreceiveda
100% neurologicalandgeneralexamination,
aVisualPainScale (VDS)
evaluationoftheirclinicalstatus,quality of life assessment
using the Oswestry Disability Index (ODI), and
instrumental diagnostic studies. The most informative
diagnostic methods included spinal X-ray (100%),
magnetic resonance imaging (MRI) of the spine
(76%), computed tomography and multislice
computed tomography (CT/MSCT) of the spine (47%),
and X-ray densitometry (RD) of the lumbar vertebrae
(40%) in both preoperative and postoperative periods.

All - 60 (100%)  patients  underwent
percutaneous vertebroplasty (PVP).
Indications for PVP:

e Presence of pathological vertebral body
fractures of varying degrees, without
compression of the spinal cord or its roots.

e Presence of intense localized spinal pain not
relieved by analgesics.

Localization of osteoporotic vertebrae according to the
computer program:

e Thoracic spine: VTh5 (3%), VTh6 (1.5%), VTh8
(6.25%), VTh9 (1.5%), VTh10 (3%), VThi1l
(6.25%), and VTh12 (18.25%).

e Lumbar spine: VL1 (14%), VL2 (14%), VL3
(9%), L4 (17%), and VL5 (6.25%).

Approaches used in percutaneous vertebroplasty:

e Transpedicular approach (84 vertebrae).

e Transcostovertebral approach (46 vertebrae).
The total number of treated vertebrae was 130

across 60 (100%) patients who underwent PVP. Among
them, 17 (28.3%) patients had surgery on one vertebra,
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26 (43.3%) on two vertebrae, 11 (18.3%) on three
vertebrae, 4 (6.7%) on four vertebrae, and 2 (3.3%) on
six vertebrae.

Volume (ml) of bone cement injected into 130
osteoporotic vertebrae: 1.5 ml (2.3%), 2.0 ml (21.5%),
2.5 ml (6.3%), 3.0 ml (23.04%), 3.5 ml (6.3%), 4.0 ml
(20.7%), 4.5 ml (15.3%), 5.0 ml (1.5%), 5.5 ml
(0.767%), and 6.0 ml (2.3%).

The computer program “Calculation of Bone
Mineral Density Volume” was designed to determine the
optimal amount of bone cement for injection into
osteoporotic vertebral bodies based on MSCT/CT data.

Every patient was split up into two groups:

e The first (primary) group: 24 (40%) out of 60
patients with osteoporotic vertebral fractures
underwent PVP, where the computer program
("Calculation of Bone Mineral Density Volume")
was used to determine the precise amount of
bone cement for injection into the osteoporotic
vertebral bodies.

e Second (control) group: 36 (60%) out of 60
patients underwent PVP with bone cement
injection into osteoporotic vertebral bodies, but
without considering the data from the computer
program.

Before and after surgery, patients' quality of life was
evaluated using the Oswestry Disability Index (ODI),
and their clinical state was evaluated using the Visual
Pain Scale (VDS).

Evaluation of pain using the VDS scale (in points):

e 0 points for no pain

e Two points for mild pain

e Four points for moderate pain

e Six points for severe pain

¢ Extremely uncomfortable - 8 points

e Excruciating pain: 10 points

Assessing quality of life with the Oswestry Disability
Index (ODI):

Six sections, each with a maximum score of five, were
used to assess functional deficits brought on by spinal
disease. Three categories were applied to the results:
good, satisfactory, and unsatisfactory. A minimum
score of 0 indicated full functional capacity, while a
maximum score of 5 indicated severe disability.

IV. RESULTS

Using the computer program "“Calculating
Spinal Bone Mineral Density,” 52 vertebrae were
analyzed for the exact amount of bone cement in 24
(40%) patients in the primary group.
In the primary group (n=24), the amount of injected
bone cement per vertebra (total 52 vertebrae) was as
follows:
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3.0 ml — 8 (15.38%) vertebrae
4.0 ml — 20 (38.46%) vertebrae
4.5 ml - 18 (34.6%) vertebrae
5.0 ml — 2 (3.84%) vertebrae
5.5 ml -1 (1.92%) vertebra
6.0 ml — 3 (5.76%) vertebrae
In the control group (n=36), the computer
program was not used to determine the bone cement
volume. The distribution of injected cement across 78
vertebrae was as follows:
e 1.5 ml -3 (4%) vertebrae
e 2.0 ml—29 (37.2%) vertebrae
e 2.5ml—-8(10.3%) vertebrae
e 3.0 ml-24(30.7%) vertebrae
[ )

3.5 ml — 8 (10.3%) vertebrae
4.0 ml — 5 (6.4%) vertebrae
4.5 ml — 1 (1%) vertebra
Clinical Outcomes

22 (91.7%) patients in the primary group and
8 (21.6%) patients in the control group showed
"good" results.
In the primary group, two patients (8.3%) and in the
control group, twenty-eight patients (78.4%) got
"satisfactory" results.
The above-mentioned scales were also used to assess
early and long-term postoperative outcomes.

Pain Mitigation (VDS Scale, 0-10)
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e  Primary group (n=24):
o 23 patients (95.8%) experienced
complete pain relief (0 points)
o 1 patient (4.2%) had mild pain (2
points)
o Mean VDS score: 0.13+0.05
e Control group (n=36):
o 8 patients (22.2%) experienced
complete pain relief (0 points)
o 28 patients (77.8%) had mild pain (2
points)
o Mean VDS score: 1.55+0.24
Therefore, the primary group experienced a
considerably higher rate of full pain regression
(95.8%) than the control group (22.2%).
Quality of Life (Oswestry Disability Index - ODI)

In both groups, quality of life improved in the
early postoperative period.

e Primary group: Maximum reduction in disability

reached 20%

e Control group: Maximum reduction in disability

reached 26%

(Diagram 1 illustrates these changes).

These results confirm that the computer-
assisted calculation of bone cement volume significantly
improves clinical outcomes, leading to better pain relief
and quality of life improvements in patients undergoing
percutaneous vertebroplasty.

E ] group =2 group

13% 16% 20%

23% 26%

Diagram 1. Indicators of Comparative Assessment of Quality of Life Based on the ODI Scale After
Surgery.

From Diagram 1, it is evident that the Oswestry
Index did not exceed 26% in any of the operated
patients.

The following criteria were used to compare the
primary and control groups' treatment effectiveness in
the early postoperative period: good, satisfactory, and
unsatisfactory.
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Twenty-two (92%) of the patients in the main
group had a "good" result, and two (8%) had a
"satisfactory" result. In the control group, 28 patients
(77.8%) had a "satisfactory" outcome, while 8 patients
(22.2%) had a "good" result.

These findings indicate that in the postoperative
period, both groups experienced a reduction in pain
levels, not exceeding 2 points.

Similarly, an assessment of the condition of
operated patients in the long-term period was
conducted in 48 (80%) out of 60 patients:

e Main group: 19 (39.6%) patients

e Control group: 29 (60.4%) patients

e Follow-up period: 6 months to 6 years
(2018-2024)

® | group
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According to the VDS scale in the long-term
postoperative period:
e Main group (n=19):
o 0 points: 18 (94.7%) patients
o 2 points: 1 (5.3%) patient
(0.08+0.01)
e Control group (n=29):
o 0 points: 14 (48.3%) patients
o 2 points: 10 (34.4%) patients
o 4 points: 5 (17.3%) patients
(1.38+0.01)

Thus, in the long-term postoperative period, no
significant dynamics were observed in the first
group, whereas changes were noted in the second
group (Diagram 2).

B 2 group

0 ball

4 ball

Diagram 2. Long-Term Treatment Outcomes According to the VDS Scale

From Diagram 2, it is evident that in the main group,
no patients experienced moderate pain (4 points on
the VDS scale), whereas in the control group, 5
patients reported this level of pain.
In the long-term postoperative period, the Oswestry
Disability Index (ODI) scores were distributed as
follows:
¢ Main group (n=19):
o 6% —1 (5.3%) patient

8% — 4 (21.05%) patients
10% — 3 (15.9%) patients
13% — 7 (36.8%) patients
16% — 3 (15.9%) patients
20% - 1 (5.3%) patient

o Average ODI score: 11.95+0.01
e Control group (n=29):

o O O O O

o 6% —1 (3.4%) patient
8% — 4 (13.4%) patients
10% — 2 (6.7%) patients
13% — 4 (13.4%) patients
16% — 2 (6.7%) patients
20% — 3 (10.3%) patients
23% — 3 (10.3%) patients
26% — 3 (10.3%) patients
30% — 2 (6.7%) patients
35% — 3 (10.3%) patients
40% - 2 (6.7%) patients
o Average ODI score: 19.97+3.24
These results indicate that in the main group,
429 of patients showed significant improvement in
quality of life, with ODI scores below 13%. In contrast,
in the control group, only 24% of patients had ODI
scores below 13% (Diagram 3).

O O O O 0O o0 O O O O
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6% 8%  10% 13% 16% 20%

23%

26% 30% 35% 40%

Diagram3. Long-Term Postoperative Outcomes According to the Oswestry Disability Index
From Diagram 3, it is evident that in the first group, the ODI did not exceed 20%, whereas in the

second group, the ODI reached up to 40%.

m Good

® Satisfactory

= Unsatisfactory

Group 1

Group 2

Diagram 4.Indicators for Evaluating Treatment Outcomes in the Late Postoperative Period.

When assessing treatment outcomes in the late
postoperative period, changes in indicators were
observed compared to the early postoperative period,
particularly in the control group. In the main group
(n=19), the assessment results remained largely
unchanged, with a "good" outcome in 18 patients
(94.7%) and a "satisfactory" outcome in 1 patient
(5.3%). In the control group (n=29), a "good" outcome
was achieved in 13 patients (44.8%), a "satisfactory"
outcome in 11 patients (37.9%), and an
"unsatisfactory" outcome in 5 patients (17.2%).
Notably, 17.2% of patients in the control group had a
late postoperative treatment outcome that was not
satisfactory.

Therefore, it can be said that clinical
observations in the late postoperative period in the main
group (n=24) demonstrated a trend toward
improvement over the course of the follow-up period.
In contrast, the control group (n=36) demonstrated a
negative trend, with 3 patients (8.3%) experiencing
recurrent vertebral fractures.

V. DISCUSSION

All patients underwent percutaneous
vertebroplasty (PVP) of the vertebral bodies, with a total
of 130 treated vertebrae. The assessment of patients’
conditions in the early and late postoperative periods in
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both groups was conducted using the VDS and
Oswestry scales.

In the early postoperative phase, pain
syndrome decreased in both groups, as measured by
the VDS scale. According to the results, the main group
experienced complete regression of pain syndrome
more often (95.8%) than the control group (22.2%).
Neither group experienced more than two points of pain
during the postoperative phase.

In the early postoperative phase, both groups also
demonstrated an increase in quality of life as measured
by the Oswestry scale. During this time, the main
group's quality of life decreased by a maximum of 20%,
while the control group's quality of life decreased by
26%. None of the 60 patients who had surgery had an
Oswestry index higher than 26 percent. Using the
criteria of good, satisfactory, and unsatisfactory results,
the primary and control groups' treatment efficacy in
the early postoperative period was compared.
Compared to just 22.2% of patients in the control
group, analysis revealed that 92% of patients in the
main group experienced a favorable outcome.
Follow-up information was provided for 48 patients
(80% of the total), comprising 19 patients (40%) from
the main group and 29 patients (60%) from the control
group. The 2018-2024 follow-up phase lasted
anywhere from six months to six years.

In the late postoperative period, according to
the VDS scale, no significant changes were observed in
the first group, whereas the second group showed a
negative trend, with pain levels reaching 4 points in
17.3% of cases.

According to the late postoperative Oswestry
scale results, 42% of patients in the main group
demonstrated a significant improvement in quality of life
(ODI <13%), compared to 24% in the control group.

It is important to note that in the main group
(n=24), clinical observations in both the early and late
postoperative periods showed a consistent trend toward
improvement throughout the follow-up period. In
contrast, the control group (n=36) exhibited a negative
trend, with 3 patients (8.3%) experiencing recurrent
vertebral fractures.

VI.CONCLUTIONS

Clinical and neurological manifestations of
pathological vertebral body fractures due to
osteoporosis are characterized by localized pain
syndrome, reaching up to 8 points on the VDS scale.
The intensity of pain does not depend on the severity
or number of pathological vertebral fractures. Pain
syndrome associated with osteoporotic vertebral
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fractures significantly deteriorates patients' quality of
life, with ODI scores reaching up to 86%.

The use of percutaneous vertebroplasty in the
treatment of osteoporotic vertebral fractures, with
complete restoration of vertebral load-bearing capacity,
leads to a significant regression of pain syndrome
(95.8%).

In pathologically fractured vertebrae affected
by osteoporosis, the use of the developed computer
program "Calculating the volume of bone mineral
density" helps to reliably determine the volume of bone
cement required for injection into the vertebra, thereby
fully restoring its support.

A comparative analysis of the results of using
unilateral and bilateral approaches in performing
percutaneous vertebroplasty in patients with
osteoporosis of the vertebral bodies shows that when
using a unilateral approach, the amount of bone cement
injected does not exceed 4 ml, while with bilateral
access it reaches 6 ml or more.

REFERENCES:

[1]A6akupos M.[., AbapaxmaHoB P.P., Magep
A.E., bopucos 4.A. MMHMMaNbHO MHBa3NBHas XMpyprus
npM nepenoMax B  IPYyAO-MOSICHUYHOM  OTAene
MO3BOHOYHMKA Y MaUMEHTOB CTaplUen BO3PacTHOM
rpynnsl //XKypHan TpaBmMaTonorun u optoneaunn. 2017.
Ne 1 (21). C. 10-15.  https://jkto.ru/wp-
content/uploads/2023/08/2017 1 2 .pdf

[2] Anekcees C.IM., ®epopyk A.Jl. OnbIT
neyeHuns BEpTEOPOreHHbIXPaAMKYIoNaThi
MOSICHUYHOrO oTAena Yy 60fbHbIX  MOXMIOTO WU
CTap4eckoro BO3pacTa //
YKpaiHCbKMMHeNnpoxipypriuHuit ypHan. 2007. N2 3. C.
41a.https://cyberleninka.ru/article/n/diagnostika-i-
lechenie-stenokardii-u-bolnyh-pozhilogo-
vozrasta/viewer

[3]AnumoB U.P., Anumos [1.P. “lNporpamMma ans
pacyéTa obbeMa MWHepasibHOW MIOTHOCTU  KOCTHOM
TkaHn". CBUAETENLCTBO 06 0bMUManbHON perncTpaunm
nporpaMmel 2BM N@ DGU 05718 oT
12.10.2018r.https://www.uzniito.uz/nauchni-
sovet?currPage=23

[4] AmumoB W.P. AnuxopxaeBa TI.A.
Xy>kaHasapoB n.3. AbaycaTTapoB X.A.
YMypTKanapHWHr [OECTpyKTvB 3apapnaHuLLInHK
JaBoslawja nepkytaH Beptebponnactvka amannértn //
MeToanuyeckne pekoMeHpauuun.-TawkeHT, 2018, -
20c.https://api.ziyonet.uz/uploads/books/1341811/5cb
065e1210d0.pdf?IMp nca3719gN05gy3FcR

[5]AnumoB W.P., AnuxopxaeBa [.A., KazakoB
W.XK. OCTEONOPOTUYECKUE TNMEPENOMbI  TEN
MO3BOHKOB TMOJIEHOBCKUE YTEHWUA, CaHkT-

33| Page


https://jkto.ru/wp-content/uploads/2023/08/2017_1_2___.pdf
https://jkto.ru/wp-content/uploads/2023/08/2017_1_2___.pdf
https://cyberleninka.ru/article/n/diagnostika-i-lechenie-stenokardii-u-bolnyh-pozhilogo-vozrasta/viewer
https://cyberleninka.ru/article/n/diagnostika-i-lechenie-stenokardii-u-bolnyh-pozhilogo-vozrasta/viewer
https://cyberleninka.ru/article/n/diagnostika-i-lechenie-stenokardii-u-bolnyh-pozhilogo-vozrasta/viewer
https://www.uzniito.uz/nauchni-sovet?currPage=23
https://www.uzniito.uz/nauchni-sovet?currPage=23
https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR
https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR

ISSN: 2749-3644

MNeTepbypr C60pHMK-TE3NCOB-KOH(pepeHummn_2022
C.95
http://www.almazovcentre.ru/wp-
content/uploads/C60pHUK-TE3MCOB-
koHdbepeHumn 2022.pdf

[6] AnmmoB  W.P., XyxaHazapoB W.3.,
AbaycatTapos X.A., AnnxogxaeBa IM.A., Swkynos [.U.
ManovHBa3MBHbIA METOA JIeYeHUsST TpaBMaTUYECKUX
MepesioMoB TeN MO3BOHKOB // XKypHan TeopeTuyecKon
N KJIMHMYeckon MeanumHbl N96. TawwkeHT 2017r. C 47-
49(14.00.00;
N23).https://api.ziyonet.uz/uploads/books/1341811/5c
b065e1210d0.pdf?IMp nca3719gN05gy3FcR

[7] Axmepos LL.Y., XaHanuses Y.B., Kobunos
A.O., Paxabos A.A., Abaves LU.D., PaxmatoB A.M.,
Jprawes @.®. T[lyHKUMOHHbIE MeToAbl JfleveHus
MHOXXECTBEHHbIX OCTEOMOPOTUYECKMX MATONOMMYECKNX
nepenoMoB Ten MO3BOHKOB // XypHan TeopeTnyeckom
N KIMHWYeckoh MeauumHbl. 2017. N 3. C. 80-
83.https://www.spsl.nsc.ru/FullText/konfe/8szVertebro
L.pdf

[8] [MOobposonbckas 0O.B.  OCNOXHEHHbIN
OCTEOmNOopo3: MMHepasibHas MIOTHOCTb KOCTHOM TKaHu
PasfMYHbIX OTAENOB CKENeTa, KauyeCTBO JKM3HW,

NPUBEPXEHHOCTb  Tepanuu " 3aTpaThl Ha
neveHune:aBTopedepaTanc. KaHanaaTa MeaMLMHCKUX
Hayk 14.01.22. - MockBa, 2016. C.

22.https://www.dissercat.com/content/oslozhnennyi-
osteoporoz-mineralnaya-plotnost-kostnoi-tkani-
razlichnykh-otdelov-skeleta-kache/read

[9] EBcturHeesa J1.M., ConopoBHukoB A.l.,
Epwosa 0.B., benosa K.KO. ¢ coasBT. OcTteonopos.
[narHoctuka, npodunaktika n nedyerHme. KnnHmyeckme
pekoMeHAauun (Btopoe nsgaHune, nepepaboTaHHOE U
gononHeHHoe). Mockea, 2010. C. 33-37.

https://cyberleninka.ru/article/n/klinicheskie-
rekomendatsii-osteoporoz-diagnostika-profilaktika-
lechenie-10-let-na-sluzhbe-ohrany-zdorovya-
lyudey/viewer

[10]3apeukoB B.B., Cymun A.10., ApceHneBuy
B.b., Jlinxaues C.B., 3yesa [.1., ApTemos J1.A., HOpK1H
AWN., TwtoBa 0.UN. Beptebponnactuka  npu
NMOBPEXAEHUSX TeN  MOSICHWUYHBLIX  TMO3BOHKOB Y
NauMeHTOB C OCTEOMOPO30M //X1pyprusi NMO3BOHOYHMKA.
2011. Ne 3. C. 26-30.

https://cyberleninka.ru/article/n/vertebroplasti
ka-pri-povrezhdeniyah-tel-poyasnichnyh-pozvonkov-u-
patsientov-s-osteoporozom/viewer

[11]Makumpoe C.K., Fonybesa A.C., Cbl4eHMKOB
B.A. TlpMMeHeHue pas3fIMyHbIX KOCTHOMIACTUYECKMX
MaTepuanoB npu BepTebpo- 1 KudonnacTuke c Uenbio
YAYULIEHUS pe3ynbTaTOB XWMPYPrUYECKOro JieYeHust
60ONbHBLIX C  KOMMPECCUMOHHLIMWU  MepenioMaMn — Ten

World Bulletin of Public Health (WBPH)
Available Online at: https://www.scholarexpress.net
Volume-54 January 2026

no3BoHKoB (0630p nutepaTtypsbl) // PMX. 2016. T. 24.
No 23. C. 1574-
1579.https://www.rmj.ru/articles/khirurgiya/Primeneni
e razlichnyh kostnoplasticheskih materialov pri verte
brokifoplastike s celyyu uluchsheniya rezulytatov hir
urgicheskogo lecheniya bolynyh s kompressionnymi
perelomami tel pozvonkov obzor literatury/

[12]PaxumoB A.C., Xonmup3aes C.b., Anumos
WN.P., AnuxomxaeBa [.A. ManovHBa3MBHbLIA MeTOA
NeYEeHNs TpaBMaTMYEeCKMX NepesioMOB Tes NMO30HKOB //
MaTtepuans! II Cbe3na HeMpoxupypros Y3bekucraHa c
MeXAyHapoaHbIM yyacTueM.- TawkeHT, 2018.-C161-
163

https://www.uzniito.uz/nauchni-
sovet?currPage=23

[13]WaTypcyHos LU.L., CatTapos A.P., Mycaes
P.C., Bbaboes A.C., KobunoB A.O. T[lyHKUMOHHas
BepTebponnacTuka KOCTHbIM LEMEHTOM npu
OCTEONOPOTMUYECKUX NepenoMax TeN rpyaonosiCHUYHbIX
NO3BOHKOB //OpToneans, TpaBMaTonorus "
npoteaupoBaHne. 2014. N2 1 (594). C. 10-
14.http://www.irbis-nbuv.gov.ua/cgi-
bin/irbis nbuv/cgiirbis
64.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21R
EF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta
&C21COM=S&2 S21P03=FILA=&2 S21STR=OpTIP 2
014 1 4

[14] ©Ongawes P.M., Anumos W.P. Pe3ynbTaThl
neyeHuns 60MbHbIX C HEOCNIOXXHEHHbLIMM
KOMMPECCMOHHbIMA ~ TPaBMaTUYECKUMKU  NepesioMaMm
MO3BOHKOB // POCCUWACKMIA  HEMPOXMPYPrUUYECKUI
XypHan nmenun A.J1. MoneHosa. Tom IV. CneunanbHbii
BbIMNYyCK. CaHkT-lNeTepbypr, 2012.-
C.141.https://congress-
ph.ru/common/htdocs/upload/fm/magazin-
polenov/RN journal 4 1.pdf

[15] HOnpgaweB P.M., OxymaHoB K.H., Anumos
W.P. JledeHne 60nbHBIX C nNEepesioMoOM MepBoro
MOSICHNYHOIO MO3BOHKA Ha oHe ocTeonopo3a //
Mpobnembl 6uonornm u mMegnumHol N2 (65) 2011r.
CaMapkaHa. C 154-156. (14.00.00;
N219)http://pbim.uz/

[16] Alimov IR., Abdusattorov K.A.
Percutaneous Vertebroplasty as a Treatment for
Osteoporotic Vertebral Compression Fractures //
Journal of Head Neck and Spine Surgery. Volume 3
Issue, 1 april 2018. -USA. p-1-
4.https://juniperpublishers.com/jhnss/pdf/JHNSS.MS.I
D.555596.pdf

[17]Alimov IR, Khujanazarov L.E.
Abdusattorov K.A., Alihodzhaeva G.A., Eshkulov D.I.
Minimally invasive surgery of traumatic vertebral
fractures // European science review.-Vienna,2017.-

34|Page


http://www.almazovcentre.ru/wp-content/uploads/Сборник-тезисов-конференции_2022.pdf
http://www.almazovcentre.ru/wp-content/uploads/Сборник-тезисов-конференции_2022.pdf
http://www.almazovcentre.ru/wp-content/uploads/Сборник-тезисов-конференции_2022.pdf
https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR
https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR
https://www.spsl.nsc.ru/FullText/konfe/8szVertebrol.pdf
https://www.spsl.nsc.ru/FullText/konfe/8szVertebrol.pdf
https://www.dissercat.com/content/oslozhnennyi-osteoporoz-mineralnaya-plotnost-kostnoi-tkani-razlichnykh-otdelov-skeleta-kache/read
https://www.dissercat.com/content/oslozhnennyi-osteoporoz-mineralnaya-plotnost-kostnoi-tkani-razlichnykh-otdelov-skeleta-kache/read
https://www.dissercat.com/content/oslozhnennyi-osteoporoz-mineralnaya-plotnost-kostnoi-tkani-razlichnykh-otdelov-skeleta-kache/read
https://cyberleninka.ru/article/n/klinicheskie-rekomendatsii-osteoporoz-diagnostika-profilaktika-lechenie-10-let-na-sluzhbe-ohrany-zdorovya-lyudey/viewer
https://cyberleninka.ru/article/n/klinicheskie-rekomendatsii-osteoporoz-diagnostika-profilaktika-lechenie-10-let-na-sluzhbe-ohrany-zdorovya-lyudey/viewer
https://cyberleninka.ru/article/n/klinicheskie-rekomendatsii-osteoporoz-diagnostika-profilaktika-lechenie-10-let-na-sluzhbe-ohrany-zdorovya-lyudey/viewer
https://cyberleninka.ru/article/n/klinicheskie-rekomendatsii-osteoporoz-diagnostika-profilaktika-lechenie-10-let-na-sluzhbe-ohrany-zdorovya-lyudey/viewer
https://cyberleninka.ru/article/n/vertebroplastika-pri-povrezhdeniyah-tel-poyasnichnyh-pozvonkov-u-patsientov-s-osteoporozom/viewer
https://cyberleninka.ru/article/n/vertebroplastika-pri-povrezhdeniyah-tel-poyasnichnyh-pozvonkov-u-patsientov-s-osteoporozom/viewer
https://cyberleninka.ru/article/n/vertebroplastika-pri-povrezhdeniyah-tel-poyasnichnyh-pozvonkov-u-patsientov-s-osteoporozom/viewer
https://www.rmj.ru/articles/khirurgiya/Primenenie_razlichnyh_kostnoplasticheskih_materialov_pri_vertebro%20kifoplastike_s_celyyu_uluchsheniya_rezulytatov_hirurgicheskogo_lecheniya_bolynyh_s_%20kompressionnymi_perelomami_tel_pozvonkov_obzor_literatury/
https://www.rmj.ru/articles/khirurgiya/Primenenie_razlichnyh_kostnoplasticheskih_materialov_pri_vertebro%20kifoplastike_s_celyyu_uluchsheniya_rezulytatov_hirurgicheskogo_lecheniya_bolynyh_s_%20kompressionnymi_perelomami_tel_pozvonkov_obzor_literatury/
https://www.rmj.ru/articles/khirurgiya/Primenenie_razlichnyh_kostnoplasticheskih_materialov_pri_vertebro%20kifoplastike_s_celyyu_uluchsheniya_rezulytatov_hirurgicheskogo_lecheniya_bolynyh_s_%20kompressionnymi_perelomami_tel_pozvonkov_obzor_literatury/
https://www.rmj.ru/articles/khirurgiya/Primenenie_razlichnyh_kostnoplasticheskih_materialov_pri_vertebro%20kifoplastike_s_celyyu_uluchsheniya_rezulytatov_hirurgicheskogo_lecheniya_bolynyh_s_%20kompressionnymi_perelomami_tel_pozvonkov_obzor_literatury/
https://www.rmj.ru/articles/khirurgiya/Primenenie_razlichnyh_kostnoplasticheskih_materialov_pri_vertebro%20kifoplastike_s_celyyu_uluchsheniya_rezulytatov_hirurgicheskogo_lecheniya_bolynyh_s_%20kompressionnymi_perelomami_tel_pozvonkov_obzor_literatury/
https://www.uzniito.uz/nauchni-sovet?currPage=23
https://www.uzniito.uz/nauchni-sovet?currPage=23
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_%2064.exe?I21DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=1&S21FMT=ASP_meta&C21COM=S&2_S21P03=FILA=&2_S21STR=OpTlP_2014_1_4
https://congress-ph.ru/common/htdocs/upload/fm/magazin-polenov/RN_journal_4_1.pdf
https://congress-ph.ru/common/htdocs/upload/fm/magazin-polenov/RN_journal_4_1.pdf
https://congress-ph.ru/common/htdocs/upload/fm/magazin-polenov/RN_journal_4_1.pdf
http://pbim.uz/
https://juniperpublishers.com/jhnss/pdf/JHNSS.MS.ID.555596.pdf
https://juniperpublishers.com/jhnss/pdf/JHNSS.MS.ID.555596.pdf

ISSN: 2749-3644

N29-10.-P.18-21(14.00.00; Ne
19).https://api.ziyonet.uz/uploads/books/1341811/5cb
065e1210d0.pdf?IMp nca3719gN05gy3FcR

[18] Alimov IR., Khujanazarov I.E.
Abdusattorov K.A. Modern Treatment Approaches for
Osteoporotic Low-Traumatic Vertebral Body Fractures //
Biomedical Journal of scientific and technical research.
Volume 7 - issue 1:2018. USA. C 1-
3.http://dx.doi.org/10.26717/BJSTR.2018.07.001437

[19] Bergmann P, Body ], Boonen S et al.
Evidence-based guidelines for the use of biochemical
markers of bone turnover in the selection and
monitoring of bisphosphonate treatment 76 in
osteoporosis: a consensus document of the Belgian
Bone Club. International Journal of Clinical

Practice. https://doi.org/10.1111/§.1742-
1241.2008.01911.x

[20] Burch J, Rice S, Yang H et al. Systematic
review of the use of bone turnover markers for
monitoring the response to osteoporosis treatment: the
secondary prevention of fractures, and primary
prevention of fractures in high-risk groups. Health
Technology Assessment.
2014;18(11)..https://doi.org/10.3310/hta18110

[21] Chen D., An Z.Q., Song S, Tang J.F., Qin
H. Percutaneous vertebroplasty compared with
conservative treatment in patients with chronic painful
osteoporotic spinal fractures.J.Clin.Neurosci. 2014
Mar;21(3): P. 473-477.
https://doi.org/10.1016/j.jocn.2013.05.017

[22] Garnero P, Sornay-Rendu E, Duboeuf F,
Delmas P. Markers of Bone Turnover Predict
Postmenopausal Forearm Bone Loss Over 4 Years: The
OFELY Study. ] Bone Miner Res.
https://doi.org/10.1359/jbmr.1999.14.9.1614
[23]G.A.  Alikhodjaeva, I.R. Alimov, Sh. 1.
Kazakov.Adequate approach to the diagnosis and
surgical treatment of patients with osteoportic fractures
of the vertebral bodie.
https://journals.tma.uz/index.php/jesm/article/view/29
0/269

[24] Kanis J, McCloskey E, Johansson H, Cooper
C, Rizzoli R, Reginster J. European guidance for the
diagnosis and management of osteoporosis in
postmenopausal women. Osteoporosis International.
2013;https://pubmed.ncbi.nim.nih.gov/30324412/

[25] Song X., Wang W., Yan Y., Zuo J., Yao N.,
Lin H. Clinical effect evaluation of percutaneous
vertebroplasty combined with the spinal external fixator
for the treatment of osteoporotic compressive fractures
with posterior vertebral defect. Eur. Spine J. 2014.
Dec;23(12): P. 2711-2717.
https://doi.org/10.1007/s00586-014-3346-3

World Bulletin of Public Health (WBPH)
Available Online at: https://www.scholarexpress.net
Volume-54 January 2026

[26] Yan Y., Xu R., Zou T. Is thoracolumbar
fascia injury the cause of residual back pain after
percutaneous vertebroplasty? A prospective cohort
study. Osteoporos Int. 2015 Mar;26(3): P. 1119-1124.
https://doi.org/10.1007/s00198-014-2972-2

35|Page


https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR
https://api.ziyonet.uz/uploads/books/1341811/5cb065e1210d0.pdf?IMp_nca37l9gN05gy3FcR
http://dx.doi.org/10.26717/BJSTR.2018.07.001437
https://doi.org/10.1111/j.1742-1241.2008.01911.x
https://doi.org/10.1111/j.1742-1241.2008.01911.x
https://doi.org/10.3310/hta18110
https://doi.org/10.1016/j.jocn.2013.05.017
https://doi.org/10.1359/jbmr.1999.14.9.1614
https://journals.tma.uz/index.php/jesm/article/view/290/269
https://journals.tma.uz/index.php/jesm/article/view/290/269
https://pubmed.ncbi.nlm.nih.gov/30324412/
https://doi.org/10.1007/s00586-014-3346-3
https://doi.org/10.1007/s00198-014-2972-2

