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ABSTRACT

The high incidence rate and wide range of musculoskeletal pathologies determine 
the improvement of the diagnostic process. Late diagnosis leads to complications, 
which in turn increase the percentage of disability. Therefore, the search for the most 
informative method with the least radiation load on the patient remains an urgent 
problem for  radiologists. Cone beam computed tomography (CBCT) is  a  modern 
and  promising technique that has already found wide application in  dentistry 
and otorhinolaryngology. Among the advantages of CBCT are: three-dimensional 
image; high spatial resolution; low radiation dose. Thanks to  technical improve-
ments in equipment and the introduction of new image processing protocols, it has 
become possible to expand the indications for conducting the researches, including 
the researches based on imaging of the upper and lower extremities. Based on the re-
sults of a CBCT examinations, we can evaluate: the shape and contour of the bone; 
solution of continuity of the bone and malposition of bone fragments; the structure 
of bone tissue and the pathological processes occurring in it (destruction, osteopo-
rosis, osteosclerosis); joint congruence and changes in articular surfaces surrounding 
soft tissues. Therefore, CBCT can be introduced into the diagnostic process of bones 
and joints diseases. The use of this technique will find wide application in trauma-
tology and orthopedics (fractures, dislocations, post-traumatic deformities, aseptic 
necrosis, osteoarthritis), rheumatology (rheumatoid arthritis, polyarthropathy, juve-
nile arthritis, gout), surgery (osteomyelitis), oncology (benign and malignant bone 
tumors) both in the adult population and in pediatric practice. This paper presents 
a review of the literature, which examines the degree of development of the issue 
of using CBCT and describes study protocols and protocols for processing the obtained 
images in the diagnosis of musculoskeletal diseases.
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РЕЗЮМЕ

Высокая частота заболеваемости и широкий спектр патологий опорно-
двигательного аппарата обуславливают совершенствование диагности-
ческого процесса. Поздняя постановка диагноза приводит к возникновению 
осложнений, что в свою очередь повышает процент инвалидизации. Поэто-
му поиск наиболее информативного метода с наименьшей радиационной 
нагрузкой на пациента остаётся актуальной проблемой для  радиоло-
гов. Конусно-лучевая компьютерная томография (КЛКТ) – современная 
и  перспективная методика, которая уже нашла широкое применение 
в  стоматологии и  оториноларингологии. Среди преимуществ КЛКТ 
можно отметить: объёмное изображение; высокое пространственное 
разрешение; низкую дозу лучевой нагрузки. Благодаря техническому совер-
шенствованию аппаратуры и появлению новых протоколов обработки 
изображений появилась возможность расширения показаний к выполнению 
исследований, в том числе и за счёт съёмки верхних и нижних конечностей. 
По результатам КЛКТ-исследования можно оценить: форму и контур кости; 
наличие нарушения целостности кости и положения костных отломков; 
структуру костной ткани и  протекающие в ней патологические про-
цессы (деструкция, остеопороз, остеосклероз); конгруэнтность сустава 
и изменения суставных поверхностей, окружающих мягкие ткани. Исходя 
из вышеперечисленного, КЛКТ можно внедрить в диагностический процесс 
заболеваний костно-суставной системы. Применение данной методики най-
дёт широкое применение в травматологии и ортопедии (переломы, вывихи, 
посттравматические деформации, асептические некрозы, остеоартрозы), 
ревматологии (ревматоидные артриты, полиартропатии, ювенильные 
артриты, подагра), хирургии (остеомиелиты), онкологии (доброкачествен-
ные и злокачественные новообразования костей) как у взрослого населения, 
так и в педиатрической практике. В данной работе представлен обзор 
литературы, в которой изучена степень разработанности вопроса при-
менения КЛКТ и описаны протоколы исследования и обработки полученных 
изображений в диагностике заболеваний опорно-двигательного аппарата.

Ключевые слова: лучевая диагностика, конусно-лучевая компьютерная 
томография, костно-суставная система, опорно-двигательный аппарат
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RELEVANCE

The incidence of  musculo-skeletal system pathol-
ogy is  an  urgent problem affecting all age categories 
of  the  population. According to  statistics, this group 
of diseases is widespread and occupies a stable 3rd place, 
second only to respiratory and circulatory diseases [1]. 
Along with this, high rates of disability remain, ranking 
3rd in the structure of primary disability of the popula-
tion [2]. At this background the  necessity of  constant 
search for optimal diagnostic approaches aimed at ob-
taining comprehensive information with  simultaneous 
reduction of radiation load without loss of informative-
ness increases.

Radiography is considered the primary and routine 
method in the diagnosis of musculo-skeletal system dis-
eases in both adults and children mainly due to its easy 
accessibility and rapidity [3, 4]. Shadow summation, how-
ever, can make it difficult to visualize changes in bone, 
especially when examining complex anatomical struc-
tures such as the hand and foot [5]. Multislice comput-
ed tomography is a highly informative method that gives 
a more informative picture of the disease, but is accom-
panied by a high dose of radiation exposure to the pa-
tient [3, 6].

Cone Beam Computed Tomography (CBCT tomogra-
phy) has already found wide application in dentistry, max-
illofacial surgery and otorhinolaryngology [7, 8]. Techni-
cal improvements in equipment have resulted in new-
generation cone-beam tomographs capable of perform-
ing upper and lower extremity studies [8, 9].

THE AIM OF THE STUDY

To analyze the scientific information about the state 
of Cone Beam Computed Tomography application in di-
agnostics of musculo-skeletal system diseases.

RESULTS AND DISCUSSION

Cone Beam Computed Tomography (CBCT tomog-
raphy) is a technique of layer-by-layer diagnostics based 
on computer reconstruction of the image obtained by cir-
cular scanning of  an  object with  a  cone-shaped beam  
of X-rays [10]. CBCT tomography scanners use a collimated 
X-ray beam in the shape of a cone, as opposed to the nar-
row fan-shaped beam of multislice computed tomogra-
phy (MSCT). CBCT tomography has a pulsed radiation pat-
tern, while MSCT is continuous. The obtained data pro-
jections are processed and during image reconstruction, 
the images can be combined into a single object for vis-
ualization [11, 12].

The first mention of  CBCT tomography is  provided 
by P. Mozzo et al. in 1998. The authors presented in their 
study a new type of computed tomography and its appli-
cation in maxillofacial surgery and dentistry [9]. In the Rus-
sian literature in 2012 in the work of A.Yu. Vasiliev et al. 

raised the issue of CBCT tomography application in trau-
matology for the first time and presented a new genera-
tion of CBCT tomograph. The authors outlined the follow-
ing advantages: high spatial resolution; absence of arte-
facts from metal structures; rapidity of the examination 
[7]. At the same time, the possibility of quantifying the lev-
el of bone mineralization has been observed for CBCT to-
mography [13].

The main advantage of  CBCT tomography is  con-
sidered to  be its high spatial resolution, which al-
lows obtaining information down to  the  smallest de-
tails of bone architectonics [12]. A special contribution 
among the  domestic scientific literature is  highlight-
ed for a number of scientific articles by D.V. Makarova 
et  al. (2014–2017), which demonstrated the  possibili-
ties of CBCT tomography in rheumatological practice. 
For example, in the authors’ most recent work, 248 CBCT 
tomography examinations of hands and feet were ana-
lyzed. Variations such as osteoporosis, joint space nar-
rowing, cystic remodelling, erosion, osteolysis, bone 
proliferation, and soft tissue changes were examined. 
According to the results of the study, CBCT tomography 
showed higher informativity than standard radiography, 
and together with low radiation exposure, CBCT tomog-
raphy was recommended by the authors as a first-stage 
diagnostic technique [10].

At the same time, Y. Aurell et al. (2018) also reflect-
ed on the use of CBCT tomography in rheumatoid prac-
tice. In their study, the authors decided to assess the di-
agnostic capabilities of  CBCT tomography in  visualis-
ing bone erosions in rheumatoid arthritis and compare 
it with  radiography. Their study included 30  patients 
with long-standing rheumatoid arthritis. CBCT tomogra-
phy was able to differentiate bone erosions in all 30 cas-
es, whereas radiography was  only able to  differenti-
ate bone erosions in 26 cases. The authors pointed out 
that CBCT tomography has a higher sensitivity to detect 
erosions than standard radiography and  recommend 
the technique both in initial diagnosis and in further dy-
namic follow-up [14].

A scientific group headed by M. Posadzy (2018) pub-
lished a study that demonstrates in detail the capabilities 
of CBCT tomography in diagnosing the main nosological 
forms of musculo-skeletal system diseases, such as trau-
matic changes (fracture, dislocation); tumours and  tu-
mour-like bone lesions; osteomyelitis; degenerative 
changes of joints. They also presented CBCT tomography 
of joints using contrast agent to study bone and carti-
lage changes. Following CBCT tomography, osteochon-
dral changes with  cystic rearrangement, the  presence 
of intra-articular fragments of different density and pro-
liferative lesions of  the synovial membrane were visu-
alized in  detail. According to  the  authors, the  results 
are comparable to magnetic resonance imaging (MRI), 
and  therefore CBCT tomography can serve as an  MRI 
analogue in patients with claustrophobia or other con-
traindications [12].

Platypodia is   a   common orthopedic disease 
characterized by collapse of the arcus pedis longitudinalis 
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pars medialis with  deformity of  the  foot and  talocrural 
joint [15]. Acquired platypodia in  adults includes 
a  wide range of  ligament and  tendon failures that can 
lead to  curvature of  the  foot axis and  disability [16]. 
“The  gold” diagnostic standard is  considered to  be 
radiography of the foot with functional loading. A group 
of scientists C. de Cesar Netto et al. (2017) studied acquired 
platypodia in adults and conducted a retrospective study 
in  which  20  patients underwent a  CBCT tomography 
examination with functional loading in a standing position 
and  without loading in  a  sitting position. In the  results 
obtained, the  authors observed high informativeness 
in  both positions, but the  studies with  functional load 
had greater diagnostic value. In  addition of  assessing 
the  platypodia degree, however, CBCT tomography 
provides a  more detailed assessment of  the  bone 
and  joints of  the  foot than standard radiography. 
The  authors concluded that, in  addition to  statistically 
significant measurements similar to  those obtained 
with  traditional radiography, CBCT tomography may 
also be  used to  visualize a  pattern that demonstrates 
the severity of bone abnormalities in detail [17].

As a result of  its high resolution, CBCT tomography 
is  able to  visualise bone tissue changes as clearly 
as  possible, whether it is  a  lytic lesion forming a  cavity 
or  the  smallest microfracture. CBCT tomography 
can be widely used in  such areas as traumatology 
and  orthopaedics, rheumatology, surgery, oncology 
as  a  result of  its diagnostic capabilities. The  possibility 
of   performing CBCT tomography examinat ions 
with  functional loading has also been described 
and presented as an example for the diagnosis of acquired 
platypodia in adults [17]. New possibilities in the process 
of examining the bones and joints of the lower extremities 
can  be achieved by  using this technique. Considering 
the  above, the  use of  CBCT tomography for  musculo-
skeletal system examination becomes relevant both 
for adults and paediatric patients.

In 2017 in France, C. Borel et al. conducted a clinical 
trial of  the  ability of  CBCT to  diagnose latent navicular 
bone fractures.  Forty-nine patients with  clinical 
manifestations of  navicular bone fracture and  normal 
radiographic findings underwent additional CBCT 
and MRI. In considering the findings, CBCT tomography 
proved to be a highly informative and more informative 
diagnostic tool than radiography and  was  not inferior 
to  MRI; additionally, CBCT is  less cost-effective than 
MRI (Table 1). The authors note that CBCT tomography 
can act both as an adjunct and as a complete replacement 
for standard radiography in wrist joint injuries, especially 
when a navicular fracture is suspected [18].

German scientists J. Neubauer et al. (2018) conducted 
a  retrospective study of  CBCT tomography in  navicular 
fractures. They included 102  patients who underwent 
standard radiography and  CBCT tomography. In  2022, 
independently of  this study, a  study was  published 
by  E.   Fitzpatrick et  al .  in  which a  meta-analysis 
of  the  scientific literature related to  the  use of  CBCT 
tomography in wrist fractures was conducted. It was aimed 

to determine the diagnostic accuracy of CBCT tomography 
in  acute wrist joint trauma. CBCT tomography has 
proven to  be  a  highly informative tool that can replace 
or supplement radiographs (Table 1) [19, 20]. The British 
scientists also noted that CBCT tomography gives a more 
detailed image than MSCT, which improves visualization 
of  the  area of  interest. They attribute this to  the  higher 
spatial resolution, which is  0.4–0.09  mm for  CBCT 
tomography compared to 1–2 mm for MSCT [19].

Elbow joint injury is a high incidence cause of attendance 
at  trauma wards. Standard radiography is  quite often 
insufficient for correct diagnosis and treatment planning 
[21]. For  the  purpose of  pre-investigation, trauma 
physicians prescribe MSCT, during which the  patient 
is  laid in  the  “superman” pose with  the  arm extended 
in  the gentry [22, 23]. In cases of  forced immobilization 
or  severe pain in  the  patient, however, it is  necessary 
to  perform atypical patient positioning [23]. A  group 
of German physicians in 2023 submitted a CBC tomograph 
with a dual robotic radiographic system without gentry, 
in  which it became possible to  perform examinations 
of  the  elbow joint in  both flexed and  unbent states 
without irradiating neighbouring anatomical regions. This 
work has proved not only high diagnostic value, but also 
made it possible to perform low-dose studies in people 
with  limited joint motion, which is  especially relevant 
in acute elbow joint trauma (Table 1) [23].

It is essential to assess the osteoregeneration process 
in order to avoid complications, alongside the detection 
of  bone integrity and  fragment position. A  group 
of  scientists L.C.  Farracho et  al. (2020) in  an  attempt 
to  improve the  diagnostic process, analyzed 52  CBCT 
tomography studies of  patients with  navicular fracture 
performed in the 6th week of immobilization and compared 
them with  standard radiography. The  Swiss authors 
considered that CBCT tomography allows trabecular 
bridge formation and cortical fusion to be traced, unlike 
radiography, which gives more reliable information 
on bone consolidation. The high role of CBCT tomography 
in  the  diagnosis of  both conventional and  concealed 
navicular fractures and a more informative picture of bone 
fragment displacements were  also highlighted. Experts 
have observed a  rather low radiation dose received 
by the patient [24].

Delayed diagnosis or missed rupture of the navicular 
ligament may result in the development of post-traumatic 
osteoarthritis of the wrist [25]. A group of German experts 
J.E. Dornberger et al. (2021) described CBCT arthrography 
and demonstrated it in the diagnostic process of navicular 
ligament rupture. The  authors performed a  prospective 
analysis and compared conventional arthrography, MSCT 
arthrography and  CBCT arthrography. The  obtained 
results of  CBCT tomography provided full three-
dimensional images, the diagnostic value of which is high 
and  not  inferior to  those of  MSCT (Table  1). However, 
CBCT tomography is  accompanied by  a  low radiation 
load on the patient (compared to MSCT). As a conclusion, 
scientists recommend CBCT arthrography as an accurate 
tool in the diagnosis of navicular ligament rupture [26].
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CBCT tomography is a highly informative technique 
that provides reliable information about the  presence 
and nature of the injury. According to a number of authors, 
CBCT tomography has a high diagnostic value in determin-
ing musculo-skeletal system diseases of traumatic nature 
[18–20, 23, 24, 26]. Meanwhile, scientists observe a  low 
dose of radiation exposure received by the patient dur-
ing the study [23, 24, 26]. It becomes particularly relevant 
in medical institutions and hospitals specializing in trau-
matology and  orthopaedics. Consideration should also 
be given to introducing CBCT tomography into the out-
patient practice of district trauma centres.

Another important aspect is  the  active use of  CBCT 
tomography in everyday medical activities. In particular, 
T. Jacques et al. (2021) analyzed the practical clinical ef-
fect of the CBCT tomography integration in the emergen-
cy department of  radiology, comparing this technique 
with MSCT in the diagnosis of traumatic changes of the ex-
tremities. The authors report not only good visualization 
and low radiation exposure, but also less time spent on ex-
amination and fewer diagnostic procedures. With the in-
troduction of CBCT tomography as an alternative to MSCT, 
specialists have not only achieved a reduction in radiation 
dose, but also increased office throughput [27].

T A B L E   1
DIAGNOSTIC ACCURACY INDICATORS OF CBCT TOMOGRAPHY AS PROVIDED IN SCIENTIFIC PUBLICATIONS

Nature of injury and anatomical area Sensitivity, % Specificity, %

Borel C. et al. (2017) [18]

Navicular fracture 100 97

Neubauer J. et al. (2018) [20]

Navicular fracture 93 96

Fitzpatrick E. et al. (2022) [19]

Navicular fracture 87.7 99.2

Wrist joint fracture 93.5 99.9

Wrist fracture 90.6 100

Distal radius fracture 90 100

Kunz A.S. et al. (2023) [23]

Elbow joint

conventional fracture 94–100 94–97

fracture with articular surface involvement 90–97 97

multi-fragment fracture 96 95–98

Gibney B. et al. (2019) [27]

Wrist joint fracture 98.3 100

Dornberger J.E. et al. (2021) [26]

Scaphalunate ligament rupture 100 95
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Irish scientists B.  Gibney et  al. (2019) demonstrated 
their experience of  introducing CBCT tomography into 
everyday medical practice. In their work, they conducted 
a comparative study of standard radiography and CBCT to-
mography as part of the diagnostic process in wrist joint 
bone fractures. In the results obtained, CBCT tomography 
proved to be a more informative tool, being able to visual-
ize fracture lines not visible on radiography in more than 
50  % of  cases. They also conducted a  diagnostic value 
analysis, in which the methodology showed high results, 
and its accuracy reached 99.1 % (Table 1). The authors con-
sider CBCT tomography to be a new diagnostic standard, 
considering its high resolution and  low radiation expo-
sure [28], since wrist joint injuries are widespread and ra-
diographs are not very informative.

To date, osteomyelitis remains an  urgent problem 
in  general and  paediatric surgery. Inflammatory bone 
diseases of various etiologies represent 6.5 % of the to-
tal structure of  musculo-skeletal system diseases [29]. 
The  study by  N.A.  Sholokhova et  al. (2023) addressed 
the use of CBCT tomography in the examination of chil-
dren with inflammatory diseases of both specific and non-
specific nature. Clinical cases were presented that demon-
strated not only the primary diagnostic potential of CBCT 
tomography, but also its possibilities in control-dynamic 
follow-up. The authors have mentioned the high diagnos-
tic informativeness of the technique and the crucial role 
of CBCT tomography in making the final diagnosis as well 
as in planning surgical treatment. The publication sum-
marized the radiation doses received by the patients dur-
ing the course of the examination. For instance, in prima-
ry and control-dynamic CBCT tomography examinations, 
the total radiation dose was 0.13 mSv, which is 10 times 
less than one MSCT study [30].

The second important advantage of CBCT is the low 
radiation dose per patient. American authors J.B. Ludlow 
et al. (2018) used anthropomorphic phantoms simulating 
wrist, ankle and knee joints. The radiation dose received 
was 1.3-21.1 μSv for CBCT and 9.1–204 μSv for MSCT. Con-
sidering this, it was  concluded that the  effective dose 
of  CBCT tomography is  90  % lower than that  of  MSCT 
[31]. According to other data, the radiation dose of CBCT 
is  6–19  times lower than that of  MSCT. These conclu-
sions were reached by the group of scientists J. Koivisto 
et al. (2021). These were based on a comparison of MSCT 
and  CBCT tomography doses from  an  anthropomor-
phic adult hand phantom study. This resulted in  a  ra-
diation exposure of 2.0–6.7 μSv for CBCT and 37.4 μSv 
for MSCT [22].

Musculo-skeletal system impairments can occur 
in a person in any condition and at any age group. Con-
sidering the presence of a number of diseases of the mus-
culo-skeletal system associated with pregnancy, the im-
provement of radial diagnostic examination is of particu-
lar relevance. It is essential to obtain as much informa-
tion as possible with as little radiation exposure as possi-
ble. A. Katlapa et al. (2022) became interested in this issue 
and conducted an experimental study, where they calcu-
lated the received dose of radiation to the fetus during 

the examination of the elbow and knee joint in each tri-
mester of pregnancy. To do this, scientists used anthro-
pomorphic phantoms simulating the  mother’s body, 
arms and legs. Fetal dose was measured at three levels 
corresponding to  each trimester of  pregnancy. The  re-
sults varied: 3.4–6.0  μGy for  the  knee joint and  2.9–
7.7  μGy for  the  сubitus. The  dose received depended 
on fetal depth and gestational age. Additionally, the sci-
entists conducted supplementary studies: with  the  use 
of a protective shield, which reduced the radiation dose 
by 43 % (knee joint) and 51 % (elbow joint); with turning 
the body away from the hole in the gentry – as a result, 
the  received dose was  reduced by 62 %. In conclusion, 
the authors concluded that upper and lower extremities 
diagnosis by CBCT tomography does not carry radiation 
harm to the foetus [32].

There is another advantage of CBCT tomography – 
fewer significant artefacts from  the  surgical hardware. 
It provides significant advantages in monitoring the os-
teoregeneration process in  patients after metallic os-
teosynthesis (MOS) [5]. This question has been raised 
by  G.M.  Osgood et  al. who compared radiographs 
and CBCT tomography images, assessing: cortical bone, 
trabecular bone, contour of  the  large metal side plate, 
thread-to-bone interface, bridging ossification, fracture 
line and callus formation. Following the results, CBCT to-
mography outperformed standard radiography in visual-
izing the bone healing process, providing a more detailed 
picture of bone callus formation, overlap of the bony tra-
becula and residual fracture line. Additionally, CBCT to-
mography made it possible to clearly define the bone-
to-screw boundaries, which aids in  determining early 
MOS attenuation. It assumes particular relevance in de-
tecting complications such as nonunion and the occur-
rence of infection [33].

In their study, a group of German scientists T. Patzer 
et al. (2022) analyzed the diagnostic accuracy of CBCT to-
mography using additional iterative algorithms to reduce 
artefacts from surgical hardware for postoperative assess-
ment after bone grafting. The study included the following 
criteria: joint screw position (specificity – 98.21 %, sensitiv-
ity – 100 %, accuracy – 98.75 %); screw loosening (specific-
ity – 98.53 %, sensitivity – 100 %, accuracy – 98.75 %); im-
plant failure (specificity – 100 %, sensitivity – 100 %, accu-
racy – 100 %); fragmentary dislocation (specificity – 100 %, 
sensitivity – 95.83 %, accuracy – 98.75 %); delayed heal-
ing/nonunion (specificity – 98.11 %, sensitivity – 96.30 %, 
accuracy – 97.50 %). Having obtained high rates, CBCT to-
mography has been shown to be a reliable diagnostic de-
vice for postoperative evaluation and detection of com-
plications after MOS placement [34].

In  2021, J.  Dartus et  al. conducted a  retrospective 
study comparing MSCT and  CBCT tomography imag-
es obtained during total knee replacement. Their ob-
jective was  to  identify the  most informative diagnostic 
tool that yielded the least amount of metallic artefacts. 
The  analysis was  performed for  the  following anatomi-
cal zones: tibial plateau; trochlearis component; posteri-
or condyles; patella. The assessment was carried out us-
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ing a Likert response scale by two independent experts. 
In the  results obtained, CBCT tomography provided in-
formative knee prosthesis data by optimizing image qual-
ity and using an algorithm to reduce artefacts from surgi-
cal hardware. According to the authors, CBCT tomogra-
phy provides a more detailed picture with few artefacts 
from the surgical hardware, in contrast to MSCT. It will help 
the specialist to diagnose emerging complications such 
as implant loosening in a timely manner [35].

The Italian research group of G. Carrafiello et al. (2012) 
was the first to describe percutaneous biopsy of the af-
fected bone using CBCT tomography in  XperGuide 
mode. XperGuide has been demonstrated in 17 patients 
with a technical success rate of 100 %. An adequate spec-
imen for histological examination for definitive diagnosis 
was obtained in 15 patients; in the remaining 2 patients, 
the material obtained was insufficient. Scientists analyzed 
the technique and calculated its diagnostic value – sen-
sitivity 90.91 %, specificity 100 %, accuracy 94.12 % [36].

Meanwhile, Chinese physicians J.F. Liu et al. (2018) de-
scribed the technique of percutaneous biopsy of the af-
fected bone using flat-panel CBCT tomography and dem-
onstrated its capabilities. Having analyzed the  diagnos-
tic value, the  authors obtained high values: sensitivity 
95.5 %, specificity 83.3 %, accuracy 93.7 %. The technical 
success rate of percutaneous biopsy using CBCT tomog-
raphy was 100 %. This study represents the promising po-
tential of CBCT tomography navigation systems in the di-
agnostic process of bone and joint diseases [37].

Notwithstanding all the  advantages described 
above, the  disadvantages of  CBCT tomography should 
also be mentioned. These include high sensitivity to ar-
tefacts as  a  result of  motion. Attempting to  overcome 
this  problem, a  group of  American scientists of  A.  Sis-
niega et  al. (2019) developed a  protocol to  compen-
sate for dynamic fuzziness in  lower extremity examina-
tions based on  a  three-dimensional “autofocus” algo-
rithm. From   the  obtained results, the  researchers con-
cluded that this protocol is highly effective in eliminat-
ing motion artefacts, improving the  diagnostic quality 
of the image [38].

In 2008, in a research study by G.H. Chen et al. pre-
sented a method of image reconstruction – Prior Image 
Constrained Compressed Sensing (PICCS). The  distin-
guishing feature of PICCS concerned that a sparse ver-
sion of  the  image is  reconstructed instead of  the  tar-
get image. The  authors demonstrated the  application 
of  the  algorithm on  the  exclusion of  dynamic artifacts 
caused by heartbeat during a CT study [39]. The research 
team of S. Hatamikia et al. (2023), however, was the first 
to  demonstrate and  describe the  use of  PICCS to  sup-
press metallic artefacts in puncture biopsy using a CBCT 
tomography machine with a C-arc. The authors observed 
that this protocol showed high quality of  the  images 
obtained, and also due to  the  CBCT tomography tech-
nique, the  procedure is  accompanied by  low radiation 
exposure [40]. Considering the above, the PICCS recon-
struction method may become more relevant in the di-
agnostic process of  musculo-skeletal system disorders 

with its ability to suppress both dynamic blurring and ar-
tefacts from surgical hardware.

CBCT tomography can  be fully considered a  highly 
informative low-dose radiotherapy technique. Coupled 
with  the  improvement of  the  hardware equipment it-
self, there is an active development of image processing 
and reconstruction protocols. It allows for  the  levelling 
of artefacts, which in turn improves image quality. Crea-
tion and development of new modes give CBCT tomog-
raphy an opportunity to open new directions of its appli-
cation in clinical medicine.

CONCLUSION

CBCT tomography is a modern promising technique 
that has a number of advantages in the diagnosis of mus-
culo-skeletal system pathology. CBCT tomography ex-
aminations can detect the smallest changes in bone ar-
chitectonics down to microcracks as a result of its high 
resolution. According to the results, CBCT tomography 
has a high diagnostic accuracy in detecting diseases, es-
pecially bone and joint injuries in the upper and lower 
extremities. However, CBCT tomography has a  low ra-
diation load on  the  patient, which is  especially impor-
tant in  paediatric practice. There are  also many image 
reconstruction protocols and  techniques that improve 
the quality of the  images obtained and expand the di-
agnostic horizon of this technique. Based on the above 
mentioned, CBCT tomography can be a full-fledged alter-
native to MSCT in the diagnosis of pathology of the bone 
and joint system.
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