
2694

© Aluna PublishingWiadomości Lekarskie Medical Advances, VOLUME LXXVI, ISSUE 12, DECEMBER 2023

INTRODUCTION 
Finding the effective surgical treatment method of 
the hip joint injuries and diseases represents a key 
challenge of modern traumatology and orthopedics. 
Numerous authors support the idea that the best and 
often the only possible treatment method for such 
patients is the pelvis joint endoprosthetics [1]. Accord-
ing to Learmonth I. et al., this operation is “the most 
successful operation of the 20th century”. This surgical 
intervention provides for the restored joint function, 
improved life quality and, regarding the working-age 
patients group, is helpful for resuming the working 
activity of the last [1-5]. 

The operation is done to patients of almost any age 
group, ranging from the teenagers to elderly people [2]. 

According to the WHO, by 2050, diseases of bones and 
joint will be observed in 25% of the world population 
[1]. Nowadays, over 1.5mln hip joint endoprosthetic 
operations are performed annually [6]. In the USA, sci-
entists predict about 572000 operations a year [7]. An 
increase in the hip joint endoprosthetics percentage 
directly leads to increase in the revision interventions 
worldwide. Thus, in the USA the share of the hip joint 
endoprosthetic operations is expected to increase by 
137%, in the period of 2005-2050 [7]. The specific gravity 
of such operations within the general structure of the 
hip joint endoprosthetics makes up from 13 till 18% [8]. 

Unfortunately, not all patients are eligible for the 
revision endoprosthetics after the wear or loosening of 
the endoprosthesis. This is related to numerous factors:
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ABSTRACT
The aim: The purpose of the article is to analyze the ways of solving the problem of revision hip joint replacement. The article discusses the methods of 
treatment using a custom triflange acetabular component.
Materials and methods: The analysis of 37 literary sources includes a discussion of the features of the use of individual triflange acetabular components and 
errors in revision hip arthroplasty, which are associated with various factors.
Conclusions: A review of studies devoted to the use of custom triflange acetabular components confirms the effectiveness in the early postoperative period 
in the treatment of critical acetabular defects and pelvic ring discontinuity. The CTAC use is particularly relevant in case of the pelvic ring disintegration, as it 
provides for the appropriate endoprosthesis adaptation with the healthy bone, as well as for the bone defects plastics and recovery of the hip joint biome-
chanics.   So, the use of individual constructions is indicated for the patients with significant bone mass loss, where augment adaptation and adjustment is 
impossible.  This method is used more often when there is no other alternative. Research results showed a trend that special three-flange components of the 
acetabulum have better long-term results compared to traditional standard components for large bone defects. Improving production and increasing the 
number of CTACs should reduce their cost.  In summary, the custom triflange acetabulum components provide a personalized secure fit that can reduce the 
risk of complications and improve patient outcomes. In summary, the triple-flange acetabulum components provide a personalized secure fit that can reduce 
the risk of complications and improve patient outcomes.
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Revision endoprosthetics is a complicated operative 
intervention which should be performed by an expe-
rienced orthopedist, and the need for such operations 
significantly exceeds possibility of being operated. High 
cost of the revision interventions, often postponing 
operations due to low affordability of it, late patients’ re-
ferrals, when in early referral the problem could be elim-
inated before clinical symptoms appear – all these lead 
to increase in severe acetabulum destruction incidence, 
with vast bone tissue loss and considerable acetabular 
defects. This makes a significant problem for the hip 
joint revision operations, making such operations most 
difficult in endoprosthetic surgery [5, 9]. Some authors 
state that the incidence of huge acetabular defects is 
8.5 % among the revisions of the hip joint [10] and 27 
% among the acetabulum revisions [11].

According to the Danish National Endoprosthetic 
Center, the 3rd class defects by Paprosky and the pelvic 
ring disintegration are increasing by both absolute 
and relative values, as well as the expenses for the to-
tal endoprosthetic revision of the hip joint. As for the 
Norwegian Register, the data of acetabular defects have 
remained steady for the Paprosky 3A and Paprosky 3B 
defects for the last 5 years [12]. 

Several suggestions for the reconstruction of the 
acetabulum stages 2 and 3 by Paprosky, have been de-
scribed, which include structural allographs [13,14,15], 
augments and module components from trabecular 
metal [16], anti-protrusion cages, and the various cup-
сage systems [17-22]. 

Quite often, the standard porous component con-
structions are not sufficient for the revision endopros-
thetics, which results in indications for the individual 
acetabular components use (CTAC-custom triflange 
acetabular component). С.С. Berasi et al. state that these 
indications include: 1) history of faulty use of augments 
or bands; 2) huge defects of the acetabular part with 
the disintegration of the pelvic ring; 3) multiple oper-
ations on the hip joint, resulting in bone defects and 
bone deficiency, which are not to be reconstructed in 
other ways [23].

The CTAC use is particularly relevant in case of the 
pelvic ring disintegration, as it provides for the appropri-
ate endoprosthesis adaptation with the healthy bone, 
as well as for the bone defects plastics and recovery of 
the hip joint biomechanics [12, 24-26]. 

The use of the CTAC-acetabular systems is a mod-
ern technology, which has been used for the last 5 
years, both in Ukraine and neighboring countries. But 
this method is already introduced into the surgical 
practice of numerous countries, being used for 15-20 
years. During this time, practical experience regarding 
surgical facilities, method effectiveness, postoperative 

complications, and economic benefits of the CTAC has 
been gained.

The literature review, presented in this article, is ded-
icated to the data analysis.

THE AIM 
The purpose of the article is to analyze the ways of 
solving the problem of revision hip joint replacement. 
The article discusses the methods of treatment using 
a custom triflange acetabular component.

MATERIALS AND METHODS
The analysis of 37 literary sources includes a discussion 
of the features of the use of individual triflange acetab-
ular components and errors in revision hip arthroplasty, 
which are associated with various factors.

REVIEW AND DISCUSSION

PECULIARITIES OF SURGICAL TECHNIQUE
The technique of the hip joint revision endoprosthetics 
with the CATC is usually standard, characterized by: 
more broadly exposed bones which make the acetab-
ulum, for comfort view of a defect and surfaces used for 
adjustment. After the standard removal of the non-sta-
ble primary graft and clearing the bone bed from the 
scars, CTAC is positioned. The place for the individual 
acetabular components pubic and ischial flange is 
prepared by cautious subperiosteal shedding of soft 
tissues. The vascular and nervous structures must not 
be damaged. The expressed bone defects need for the 
bone plastics. After the CATC is positioned, it is attached, 
the procedure starts with the ischial flange and needs 
9-15 screws. Eccentric, lateralized and combined CATC 
versions may be used to reach the required soft tissue 
tension and provide for the endoprosthesis compo-
nents’ stable position.

Hourscht C. announced their results after the average 
period of 4.5 years, after having performed 26 triflange 
reconstructions, which included three disintegrated 
pelvic ring cases (AAOS Type-IV )[27]. Two of these 
three hip joints with the disintegrated pelvic ring were 
characterized by loose ischial screws, with lost ischial 
flange adjustment. The screws were not broken. In the 
Berasi C.C. type, one patient with such faulty ischial 
flange adjustment wore a stable graft for 11 years [23]. 

So, during the arrangement of the CTAC, special 
attention is paid to the ischial flange attachment. To 
prevent the screws from loosening, which may result 
from the bone tissue quality deterioration, the screws 
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are primarily twisted in the ischial bone, which provides 
to pull the CTAC downwards and provide contact of the 
flange with a bone tissue. An alternative to the screw 
attachment improvement is filling the ischium bone 
defect with cement before the screws are introduced. 
Some authors consider the option of improving attach-
ment by using blocking screws [6,28, 29].

EFFECTIVENESS
Application of the CTAC has shown its high effective-
ness in early postoperative period. In studies of numer-
ous researchers, by the Harris scale, the difference in 
values before the operation and in a year after it ranges 
within: 36-46 till 75-80 points [30-32].

The frequency of revisions after the CTAC use re-
lated to massive defects of the acetabulum (3В type 
Paprovsky), according to various authors, ranges from 
7 to 13.5 %. An increase in revisions, shown in the study 
of Barlow B.T. et al. was related to the mistakes during 
locating endoprosthesis (shifting the rotation center 
for over 2 cm) [20, 21, 27, 29, 33-36].

Different statistical data have been revealed using 
the CTAC for the pelvic ring dislocation. Thus, in the 
studies by De Boer D.K. et al. and Taunton M.J. et al., 
the frequency of revisions was 30 and 35 % [22,28], in 
the period (123 months and 76 months respectively) 
after the operation.

A potential advantage of the CTAC is possibility of pre-
cise positioning and attachment of the endoprosthesis 
acetabular component. The results of this method vary 
with different researchers.

C.C. Berasi et al. have stated only 4 (14.3 %) repeated 
revisions out of 28 cases of the CTAC use, in patients 
with the acetabular defects type 3 B by Paprovsky, 
observed during the period of 4.5 years. The repeated 
revisions were caused by: two cases of periprosthesis 
infection and one case of the acetabular component 
loosening. Here the authors suggest, that the CTAC 
used with the augments or anti-protrusion cages, for 
the severe acetabular defects, with disintegrated pelvic 
ring, will be more effective [23].

The authors of another analysis defined that com-
pared to the alternative treatment options (anti-pro-
trusion constructions with or without bone plastic, 
trabecular metal constructions), revisions incidence 
increases twice with the CTAC [34].

The scientists think that the causes of relatively high 
frequency of revisions, associated with the CTAC, may 
be explained as follows:
1.  Surgeons use the CTAC in cases of impossible re-

construction with a simple graft, which usually is 
not complicated cases. 

2.  The CTAC effectiveness estimation in a long-term 
perspective includes the first individual grafts 
generation, in which biointegration ability of lower 
than in the modern constructions, made from the 
trabecular metal.

3.  Using the available data, it is hard to compare the 
treatment outcomes, which are connected with 
non-homogenous bone defects in various studies 
and their imperfect classification. The authors suggest 
estimating the treatment results of the pelvic ring 
disintegration and the 3B defects in separate groups.

4.  Considering that all the researchers have observed 
a dozen or more patients, we could assume that the 
CTAC is the first experience of surgeons, and so, the 
complications percentage is connected with the 
introduction of new grafts and different techniques 
of their adjustment [10, 35].

According to the newly published metaanalysis, the 
average frequency of revisions observed with treat-
ment of the huge acetabular defects, with the CTAC 
was 3.8-30.3%. The analysis includes data from 193 
patients and 5 studies of the significance level IV [6,8, 
28, 32], with the average of revisions, equaling 7.8 %, 
and the complications percentage - 22 % during 5 years 
[27, 31]. Nonetheless these values increased to 30 and 
35% respectively in studies older than 10 years [28, 29].

POSTOPERATIVE COMPLICATIONS
The most frequent complication which did not require 
revision, according to the publications, is represented 
with dislocations. The percentage of dislocations differs 
between different authors, from 0 to 6.4% [27, 28, 29] 
to 33 % [36]. M. Citak et al. related a large proportion 
of postoperative dislocations to the hip joint repeated 
operative interventions and bone tissue deficiency in 
the ischiac muscle attachment region, accompanied by 
muscle misbalance. [36]. The greater trochanter dislo-
cation after the periprosthesis fracture, following the 
osteolysis or injury, according to MJ. Taunton et al., may 
be a risk factor for the recurrent endoprosthesis head 
dislocations when using CTAC. A precise inclination 
and anteversion as well as the cup design minimize the 
dislocation risk after attaching the CTAC [22].

As BT. Barlow et al. suggest that extreme vertical-
ization of the endoprosthesis acetabular components 
is a typical mistake in restoring the acetabulum with 
segmental defects, which soon leads to the recurrent 
dislocations [21]. The choice method for recurrent dis-
locations is using the head with double mobility [8], 
and use of connected inlays without the acetabular 
component biointegration increases risk of loosening 
the acetabular construction. 
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The next complication is represented with the nerve 
damage, which represents the minor complications 
with the incidence of 4 - 8 % [27, 29, 31, 37].

ECONOMIC JUSTIFICATION OF THE CTAC USE
Upon the review of available literature sources, the 
authors have found a small portion of publications ded-
icated to the economic effectiveness of the CTAC use. 
The CTAC advantages include small operation time and, 
appropriately, decrease in the postoperative complica-
tions incidence. The final cost of computer tomography, 
modeling and producing the CTAC, according to De 
Boer D.K., may exceed the cost of operation itself. The 
price of a triflange cup in 2006 was about US $ 8500. 
Improved clinical results justify such a high price [28].

The CTAC price ranges from that compared to analog-
ical alternatives to the exceeding alternative methods 
by 36-46%. Taunton M.J in his studies estimated the 
CTAC cost, including the cup, screws, polyethylene inlay 
and the production process as equal to $12500. At the 
same time, the construction made from the tantalic cup, 
screws, anti-protrusion cage and polyethylene inlay 
costs $11250. If extra two augments from porous metal 
were used, the construction cost $14 500 [29]. Wyatt 
M.C. states that the cost of individual implants MOBE-

LIFE was £13,000, OSSIS – £11,000 and TMTCup-Cage 
– £7,000 [12]. One should note that the study data 
do not consider the effect of method on the patients’ 
life quality. It should be emphasized that the authors 
have not found any studies of the “cost-effectiveness” 
analysis. So, it is early to make any conclusions about 
the economic effectiveness of the method.

CONCLUSIONS
A review of the publications dedicated to the CTAC use 
proved its high effectiveness in an early postoperative 
period, used for the treatment of the acetabular critical 
defects and pelvic ring discontinuity, where this method 
is a choice method and alternative methods are impossi-
ble to use. Other methods require maximum adaptation 
of constructions and allographs to the defect borders 
and the acetabular bed. With the CTAC use, the osseous 
bed adaptation is minimum. So, the use of individual 
constructions is indicated for the patients with significant 
bone mass loss, where augment adaptation is impossible. 

As for the cost and economic effectiveness, the au-
thors suppose that optimizing the production and in-
creasing the production of constructions should affect 
their cost (toward lower price). The authors recommend 
this method for broader use in Ukraine.

REFERENCES
 1.   Kuan-Ting Wu, Pei-Shan Lee, Wen-Yi Chou et  al. Relationship between the social support and self-efficacy for function ability in patients 

undergoing primary hip replacement. Journal of Orthopaedic Surgery and Research.  2018;13(1): 150-155. doi: 10.1186/s13018-018-
0857-3.

 2.  Learmonth ID, Young C, Rorabeck C. The operation of the century: total hip replacement. Lancet. 2007;370(9597): 1508-19. doi: 10.1016/
S0140-6736(07)60457-7.

 3.  Pivec R, Johnson A, Mears SC. Hip arthroplasty. Lancet. 2012; 380(9855): 1768-77. doi: 10.1016/S0140-6736(12)60607-2.
 4.  Kurtz S, Ong K, Lau E et al. Projections of primary and revision hip and knee arthroplasty in the United States from 2005 to 2030. J Bone 

Joint Surg Am.  2007;89(4): 780-5. doi: 10.2106/JBJS.F.00222.
 5.  Gaizo DJ, Kancherla V, Sporer SM, Paprosky WG. Tantalum augments for Paprosky IIIA defects remain stable at midterm followup. Clin 

Orthop Relat Res. 2012; 470(2): 395–401. doi: 10.1007/s11999-011-2170-x.
 6.  Labek G, Thaler M, Janda W et al. Revision rates after total joint replacement: cumulative results from worldwide joint register datasets. 

J Bone Joint Surg.Br. 2011; 93(3): 293–297. doi: 10.1302/0301-620X.93B3.25467.
 7.  Shan L, Shan B, Graham D, Saxena A. Total hip replacement: a systematic review and meta-analysis on mid-term quality of life, Osteoarthritis 

and Cartilage, 2014; 22(3): 389-406. doi:10.1016/j.joca.2013.12.006.
 8.  Van Heumen M, Heesterbeek PJ, Swierstra BA et al. Dual mobility acetabular component in revision total hip arthroplasty for persistent 

dislocation: no dislocations in 50 hips after 1-5 years. J Orthop Traumatol. 2015; 16 (1): 15-20. doi: 10.1007/s10195-014-0318-7.
 9.  Herrera A, Martínez AA, Cuenca J, Canales V. Management of types III and IV acetabular deficiencies with the longitudinal oblong revision 

cup. J Arthroplasty. 2006; 21(6): 857–864. doi: 10.1016/j.arth.2005.08.026.
 10.  Paxton ES Jr, Keeney JA, Maloney WJ, Clohisy JC. Large acetabulardefects can be managed with cementless revision components. Clin 

Orthop Relat Res. 2011;469(2): 483-493. doi: 10.1007/s11999-010-1563-6.
 11.  . Della Valle CJ, Shuaipaj T, Berger RA et al. Revision of the acetabular component without cement after total hip arthroplasty. A concise 

follow-up, at fifteen to nineteen years, of a previous report. J Bone Joint Surg Am. 2005; 87(8): 1795–1800. doi: 10.2106/JBJS.D.01818.
 12.  Wyatt MC. Custom 3D-printed acetabular implants in hip surgery-innovative breakthrough or expensive bespoke upgrade? Hip Int. 2015; 

25(4): 375-379 doi: 10.5301/hipint.5000294.



Olexander Galuzinskii et al. 

2698

 13.  . Rossman SR, Cheng EY. Reconstructing pelvic discontinuity and severe acetabular bone loss in revision hip arthroplasty with a massive 
allograft and cage. JBJS Essent Surg Tech. 2016;6(3):e30. doi: 10.2106/JBJS.ST.16.00026.

 14.  Shon WY, Santhanam SS, Choi JW. Acetabular reconstruction in total hip arthroplasty. Hip Pelvis. 2016;28 (1):1-14. doi:10.5371/
hp.2016.28.1.1.

 15.  Makita H, Kerboull M, Inaba Y et al. Revision total hip arthroplasty using the Kerboull acetabular reinforcement device and structural 
allograft for severe defects of the acetabulum. J. Arthroplasty. 2017;32(11):3502-3509. doi: 10.1016/j.arth.2017.06.029.

 16.  Löchel J, Janz V, Hipfl C et al. Reconstruction of acetabular defects with porous tantalum shells and augments in revision total hip 
arthroplasty at ten-year follow-up. Bone Joint J. 2019;101-B(3):311-316. doi: 10.1302/0301-620X.101B3.BJJ-2018-0959.R1.

 17.  Baauw M, van Hooff ML, Spruit M. Current construct options for revision of large acetabular defects: A systematic review. JBJS Rev. 
2016;4(11). doi: 10.2106/JBJS.RVW.15.00119.

 18.  Amenabar T, Rahman WA, Hetaimish BM et al. Promising mid-term results with a cup-cage construct for large acetabular defects and 
pelvic discontinuity. Clin Orthop Relat Res. 2016;474(2): 408-414. doi: 10.1007/s11999-015-4210-4.

 19.  Abolghasemian M, Tangsaraporn S, Drexler M et al. The challenge of pelvic discontinuity: cup-cage reconstruction does better than 
conventional cages in midterm. Bone Joint J. 2014;96-B(2):195-200. doi: 10.1302/0301-620X.96B2.31907.

 20.  Li H, Qu X, Mao Y et al. Custom Acetabular Cages Offer Stable Fixation and Improved Hip Scores for Revision THA with Severe Bone Defects. 
Clin Orthop Relat Res. 2015;474(3):731-740. doi : 10.1007/s11999-015-4649-3.

 21.  Barlow BT, Oi KK, Lee Y et al. Outcomes of custom flange acetabular components in revision total hip arthroplasty and predictors of 
failure. J Arthroplasty. 2016;31(5):1057-1064. doi: 10.1016/j.arth.2015.11.016.

 22.  Taunton MJ, Fehring TK, Edwards P et al. Pelvic discontinuity treated with custom triflange component: a reliable option. Clin Orthop 
Relat Res. 2012;470(2):428-434. doi: 10.1007/s11999-011-2126-1.

 23.  Berasi CC, Berend KR, Adams JB et al. Are customtriflange acetabular components effective for reconstruction of catastrophic bone loss? 
Clin Orthop Relat Res. 2015; 473(2): 528–535. doi: 10.1007/s11999-014-3969-z.

 24.  Popovich AA, Sufiyarov VSh, Polozov IA et al. The use of additive technologies for themanufacture of individual components of the hip 
endoprosthesismade of titanium alloys. Medical Equipment. 2016. doi:10.1007/s10527-016-9619-x.

 25.  Wong KC, Kumta SM, Geel NV2, Demol J. One-step reconstruction witha 3D-printed, biomechanically evaluated custom implant after 
complex pelvic tumor resection. Comput Aided Surg. 2015; 20(1): 14-23. doi: 10.3109/10929088.2015.1076039.

 26.  Yang X, Wang D, Liang Y et al. A new implant with solid core and porous surface: the biocompatability with bone. Z OrthopUnfall. 2009; 
147(5): 603-609. doi: 10.1002/jbm.a.34906.

 27.  Hourscht C, Abdelnasser MK, Ahmad SS et al. Reconstruction of AAOS type III and IV acetabular defects with the Ganz reinforcement 
ring: high failure in pelvic discontinuity. Arch Orthop Trauma Surg. 2017;137: 1139–1148. doi: 10.1007/s00402-017-2731-x.

 28.  De Boer DK, Christie MJ, Brinson MF, Morrison JC. Revision total hiparthroplasty for pelvic discontinuity. J Bone Joint Surg Am. 2007; 
89(4): 835-840. doi: 10.2106/JBJS.F.00313.

 29.  Taunton MJ, Fehring TK, Edwards P et al. Pelvic discontinuity treated with custom triflange component: a reliable option. Clin Orthop 
Relat Res. 2012; 470 (2): 428-434. doi: 10.1007/s11999-011-2126-1.

 30.  Huiwu Li, Xinhua Qu, Yuanqing Mao et al. Custom Acetabular Cages Offer Stable Fixation and Improved Hip Scores for Revision THA With 
Severe Bone Defects Clin Orthop Relat Res. 2016; 474(3): 731–740. doi: 10.1007/s11999-015-4587-0.

 31.  Berend ME, Berend KR, Lombardi AV et al. The patient-specific triflange acetabular implant for revision total hip athroplasty in patients 
with severe acetabular defects: planning, implantation, and results. Bone Joint J. 2018;100-B (1-A):50-54. doi: 10.1302/0301-620X.100B1.
BJJ-2017-0362.R1.

 32.  De Martino I, Strigelli V, Cacciola G et al. Sculco Survivorship and Clinical Outcomes of Custom Triflange Acetabular Components in Revision 
Total Hip Arthroplasty: A Systematic Review J Arthroplasty. 2019;34(10):2511-2518. doi: 10.1016/j.arth.2019.05.032. 

 33.  Wind MA Jr, Swank ML, Sorger JI. Short-term results of a custom triflange acetabular component for massive acetabular bone loss in 
revision THA. Orthopedics. 2013; 36(3): e260–e265. doi: 10.3928/01477447-20130222-11.

 34.  Colen S, Harake R, De Haan J, Mulier M. A modified custom-made triflanged acetabular reconstruction ring (MCTARR) for revisionhip 
arthroplasty with severe acetabular defects. ActaOrthop Belg. 2013; 79(1): 71–75. 

 35.  Jain S, Grogan RJ, Giannoudis PV. Options for managing severeacetabular bone loss in revision hip arthroplasty. A systematic review. 
Hip Int. 2014; 24(2): 109-122. doi: 10.5301/hipint.5000101.

 36.  Citak M., Kochsiek L, Gehrke T et al. Preliminary results of a 3D-printed acetabular component in the management of extensive defects. 
Hip Int. 2018;28(3):266-271. doi: 10.5301/hipint.5000561.

 37.  Malahias M-A, Ma Q-L, Gu A et al. Outcomes of Acetabular Reconstructions for the Management of Chronic Pelvic Discontinuity: A 
Systematic Review. The Journal of Arthroplasty. 2020;35(4):1145-1153.e2. doi: 10.1016/j.arth.2019.10.057.



TOTAL HIP JOINT REPLACEMENT USING A CUSTOM TRIFLANGE ACETABULAR COMPONENT (LITERATURE REVIEW)

2699

ORCID and contributionship: 
Olexander Galuzinskii: 0000-0003-2164-4254 A,B,D-F

Volodymyr Chornyi: 0000-0002-3679-0783A,B,D-F

Yevhenii Kozik: 0000-0002-5839-0334A,B,D-F

Yevhenii Fedin: 0009-0002-3976-0237A,B

Conflict of interest: 
The Authors declare no conflict of interest. 

CORRESPONDING AUTHOR
Volodymyr Chornyi
Bogomolets National Medical University
27 Bulvarno-Kudriavska St, 01601, Kyiv, Ukraine
e-mail: oncoortoped@gmail.com

Received: 13.03.2023
Accepted: 03.10.2023

A - Work concept and design, B – Data collection and analysis, C – Responsibility for statistical analysis, D – Writing the article, E – Critical review, F – Final approval of the article

     Article published on-line and available in open access are published under Creative Com mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0)


