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Abstract. Background. There is an opinion that according to the displacement of the femoral head, hip arthritis
may be divided into central and superolateral forms; the latter is usually caused by the dysplastic changes of the
hip joint. The extant classifications of the developmental dysplasia of the hip mostly describe either an acetabular
contour or the cranial distance at which the femoral head becomes displaced. However, none of them takes into
account dysplastic defects of the acetabulum or their influence on the results of the surgery. The purpose of the
study was to evaluate the roentgen-anthropometric parameters of the dysplastic acetabulum and visualize the de-
fects, affecting the outcomes of the total hip arthroplasty. Materials and methods. The roentgen-anthropometric
analysis of 201 dysplastic hips and 70 normal hips acetabula was performed. We've studied the acetabular width,
depth, thickness of the acetabular bottom, acetabular index and inclination and volume of the acetabular dysplas-
tic defect. Statistical analysis included mean, relative values, median, quartiles, nonparametric Mann-Whitney and
Kruskal-Wallis criterion with median-test, nonparametric Kendall correlation. The difference between values was
considered significant if p < 0.05. Results. On performing statistical analysis, we found out that in types A-C by Eft-
ekhar classification, the acetabular parameters were changing linearly. Some of them were combined in pairs. For
example, the acetabular width increase was accompanied by an inclination increase; however, inclination increased
more significantly. The bottom thickness and acetabular depth had an inverse correlation. The diagram for visual-
ization of the changing parameters was drawn, and a pairing table was built. The latter allows creating a formula
for any dysplastic acetabulum. A concept of the dysplastic defect was considered separately. Its prevalence rate
and linear sizes represent the difference between the location of the rotation center of the femoral head in case of
dysplastic hip arthritis and rotation center of the normal hip joint. Conclusions. Deformations of the acetabulum in
the developmental dysplasia of the hip reflect the difficulties the surgeon faces during the preoperative planning
and implantation. However, understanding of the pathomorphology of this process helps to solve some problems
associated with implantation technique, e.g. bottom resection or required bone grafting of the dysplastic defect,
and need for an additional preoperative examination in the patients.
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Modern medicine tends to incorporate elements
of globalized approach into the systematization of
pathological conditions, while the synthetic processes
are reserved for diagnostics and treatment. The above
mentioned tendency gave rise to the notions of chronic
venous disease (CVD), chronic obstructive pulmonary
disease (COPD) etc. [1, 2]. Articular diseases make no
exception. There is an opinion that hip arthritis should
be divided into central and superolateral forms accord-
ing to the displacement vector of the femoral head [3].
Each form may have its own causes. However, their end
result is similar for both, having the same nature and
clinical manifestations.

The principal cause of superolateral form is the dys-
plastic change of hip joint. It induces the dysplastic hip
arthritis, the degenerative-dystrophic condition, char-
acterized by the developing articular tip deformity taking
the pattern of acetabular wall defects or CCD (centrum-
collum-diaphyseal) angle modification and/or femoral
anteversion [4, 5]. At the moment, there are several clas-
sifications of dysplastic hip arthritis [6-9], which might
be applied in hip arthroplasty. Crowe’s classification is
preferable while determining the extent of cranial dis-
placement, as it gives a notion as to the arthroplastic
difficulties and necessary manipulations to bring down
the center of artificial joint rotation. Hartofilakidis’ and
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Eftekhar’s classifications inform about the acetabular
morphological changes. The latter classification, for
instance, includes 4 stages and describes acetabular de-
formations in a somewhat more detailed manner [10].

While there exist various approaches to the dysplas-
tic hip arthritis classification, no one quite covers the
initial parameters of acetabular modifications in light
of the further arthroplasty, despite their describing the
morphological changes attending dysplastic hip arthri-
tis (DHA) [4, 11, 12]. This fact explains the importance
of integral methodology of acetabular evaluation in or-
der to compare the obtained results and interpret the
preceding acetabular defect modifications, extrapolat-
ing them from the arthroplastic outcomes and chances
of long-term acetabular component and prosthetic sta-
bility maintenance.

The purpose of the study was to evaluate the X-ray
parameters of the dysplastic acetabulum and visualize
the defects defining the results of the total hip arthro-
plasty.

Materials and methods

We’ve studied the roentgen-anthropometric param-
eters of 201 dysplastic hips (88 % of them female). For
the control group, 70 normal hip acetabula of patients
with a unilateral hip arthritis of non-dysplastic genesis
were chosen (86 % of them female). All of the patients
belonging to the main group had an arthroplasty of the
damaged joints. In order to classify the patients from
the main group, we’ve used N. S. Eftekhar’s classifica-
tion [7]: Type A — 68 joints, Type B — 58, Type C — 63
and Type D — 12 joints.

Acetabular parameters were analyzed according to
the plan radiographs of the patients’ pelvises with en-
largement markers. By their nature, principal roentgen-
anthropometric parameters whose modifications define
acetabulum’s dysplastic deformation reflect the final
stage of superolateral hip arthritis. It is widely known
that with dysplastic hip arthritis acetabulum flattens
out, its bottom thickens, and upper tip is skewed due
to its contact with a decentered femoral head [4, 13].
This is why we’ve singled out several roentgen-anthro-
pometric parameters describing the above mentioned
modification.

Acetabular width is a line connecting the most cra-
nial and caudal acetabular points, without taking into
account ossificate filling its lower sections in case when
femoral head has a subluxated posistion. It stands to
reason that the acetabular width measured at the plan
radiographs does not correspond to the acetabular im-
plant’s size in case of dysplastic hip arthritis. However,
from the superolateral hip arthritis’ morphological per-
spective, this size this very important.

Acetabular inclination is an angle between the ac-
etabular width and a horizontal line drawn across the
lower edge of pelvic teardrop on both sides (horizontal
teardrop line).

Acetabular depth is a perpendicular section, drawn to
the center of acetabular width, between its initial point
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and acetabular bottom. When a regular hemispheri-
cal implant is used during arthroplasty this parameter
would increase by 1 mm if the cup’s diameter increases
by 2 mm (corresponding to one size of implant), ac-
cording to the geometrical principles.

Acetabular bottom thickness is the same perpendic-
ular section between the acetabular bottom and inner
cortical plate of the innominal bone. Thickness includes
the ossificate filling the acetabular bottom in response
to the hemispherical femoral head’s absence.

Acetabular index is an integral parameter reflecting
the acetabular spherical nature, calculated as a ratio of
acetabular depth to width and described in lobes start-
ing from 1.

Positioning of the acetabular component with res-
toration of femoral head’ rotation center during the
pre-op planning leads to appearance of a dysplastic ac-
etabular defect. That one is a section delineated by an
upper surface of the cup on the bottom and a sclerosed
upper edge of the deformed acetabulum on the medial
part. The defect doesn’t have a lateral wall. It should
be noted that its volume and presence is determined
by the implanted cup’s position [14]. There are sources
mentioning that a certain size of acetabular defect rules
out the initial cup’s stabilization or promotes the sta-
bility’s loss in a long-term perspective [15, 16]. Thus,
the acetabular defect should be filled with bone grafts.
The defect’s volume determining the amount of bone
grafts is calculated according to the existing formula
during the pre-op planning of the optimal cup inser-
tion; however, the necessary parameters are measured
in advance [17].

Statistical analysis was performed with biometric
analysis of the licensed Microsoft Excel-2003® and
Statistica v 6.1 (Statsoft Inc., CIIIA) (serial number -
AGAR 909 E415822FA). We’ve measured mean (M),
standard deviation (SD) for the regular distribution da-
ta, median (Me), 25" and 75™ quartiles — for the non-
regular distribution data. Depending on the type, distri-
bution principle, pair-wise or multiple comparison for
the unrelated groups, Student’s t-test and nonparamet-
ric Mann-Whitney, Kruskal-Wallis tests with median-
test, nonparametric Kendall correlation were used. The
difference between values was considered significant if
p<0.05.

Results and discussion

Results of the statistically processed findings are pre-
sented in Table 1.

A healthy acetabulum has a nearly hemispherical
shape (acetabular index 0,47+0,04), providing ana-
tomical ground for implanting press-fit hemispherical
cups in case of a primary hip arthritis. It should be also
noted that the mean linear dimensions of a healthy ac-
etabulum are relatively small, explaining why the cups
of 50-56 mm in diameter are used most often [18]. The
smallest applicable unit size allows preserving the great-
er part of bone tissue and its trabecular structure at the
implantation site [15, 19].
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In case of dysplastic hip arthritis acetabular shape
changes. Its width grows from Type A to Type C (there
is a significant direct correlation, p<0,05), which might
be attributed to a cranial displacement of femoral head.
During childhood and adolescence before the growth
plates close, acetabular ‘roof” becomes sloped due to
an eccentric femoral head pressure. In the adulthood,
this excessive pressure may even destroy the acetabular
‘roof’. Type D belongs to a separate category, being a
complete femoral head dislocation where both acetabu-
lum and head are formed separately. In Type D acetabu-
lar width is very small.

Due to the acetabular ‘roof’ destruction and the up-
permost acetabular tip’s displacement upwards, its me-
dial inclination angle growth. Furthermore, healthy and
dysplastic acetabula have a significantly different incli-
nation even for Type A.

Acetabular depth diminishes with dysplastic hip ar-
thritis’ degree by N. S. Eftekhar, while the bottom’s
thickening increases (there are significant direct and
inverse correlations for Types A — C, p<0,05; respec-
tively).

Acetabular index also diminishes from Type A to
Type C. However with Type D it starts to grow. Thus
the acetabulum which has never contained the femoral
head has a more spherical shape than the acetabulum
affected by dysplastic hip arthritis of Type C.

Based on the mean width, depth, inclination and
bottom thickness values, we’ve created two-dimension-
al models of the acetabula affected by dysplastic hip ar-
thritis (Fig 1, 2) for all the types by N. S. Eftekhar.

However, the Figures don’t represent differences be-
tween the acetabular deformation types in a noticeable
way. This is why we’ve decided to calculate a percent-
age ratio between the normal and modified parameters.
The healthy acetabular parameters were set at 1, while
the dysplastic hip arthritis parameters described in lobes
starting with 1. To visualize the obtained results, we’ve
made a radar chart where each of the rays represents
one of the parameters (Fig. 3).

Discussion

As it was mentioned above, the increase of width and
inclination is caused by the same process of skewing and
destruction of acetabular ‘roof’. It may be expected that

these parameters are changing in the same way. Howev-
er, in Type A the increase of width to 1,08 of the healthy
acetabulum is associated with the increase of inclina-
tion of up to 1,33 times at once. In Types B and C, the
difference between the parameters in relation to the
healthy ones remains almost the same. In Type D, there
is an inverse correlation. Underdeveloped acetabular
walls lead to a dramatic increase of inclination paired
with extremely narrow acetabular width.

As to the depth and bottom’s thickness, these two pa-
rameters are also interrelated, as they are adjacent sec-
tions of the same line. Furthermore, for the healthy ace-
tabulum and Types A, B and C the sum of their absolute
values is practically similar and makes from 34,3 mm to
35,9 mm. In this way, with one parameter diminished,
another one will increase. For the healthy ones, the bot-
tom thickness is more representative, and in Type A it
makes 1,27 of the healthy acetabulum. The maximum
bottom thickness is observed in Type C, amounting to
1,5 of the healthy acetabulum. The depth is not so sig-
nificantly modified, which might be attributed to the
fact that the absolute value of the normal parameter is
more than twice the value of bottom thickness. In Type
A, the depth is 0,88 of the healthy acetabulum, while in
Type C - 0,70. In Type D, the sum of absolute values is
only 26,4 mm, while the bottom thickness is 1,4 times
the healthy acetabulum’s value. The bottom’s thicken-
ing associated with dysplastic hip arthritis occurs due to
the ossificate’s filling the bottom up and deepening of
bottom to the level of a round ligament’s of the femoral
head bed is permissible. This phenomenon gave rise to
a method of successful acetabular component arthro-
plasty. Its extreme variety, cotiloplasty, which is consid-
ered to be less physiologically grounded, as it results in
an excessive medicalization of implant’s rotation center
and diminishing of hip abductors’ strength [20, 21].

In Type A, acetabular index is almost 20 % smaller
than the healthy one. Its minimum is observed in Type
C, with only 0,6 of the healthy one, while in Type D it
reaches 0,7 of the healthy one.

Taking into account the X-ray data, we may suggest
the following parameters for the dysplastic acetabular
deformation by N. S. Eftekhar (Table 2).

Using this Table, one may describe any dysplastic
acetabulum. For instance, the formula describing Type

Table 1. Linear, angular and relative parameters of the healthy
and dysplastic acetabulum

Acetabular Acetabular Dysplastic
vith,mm | elinaton, | Gepinm | hotom | Minien | acelabular dotet
Healthy (n=70) 50,5+ 3,8 434+£7,4 242+26 116+1,6 0,47 £ 0,04 OtcytcTBYET
Type A (n=68) 54,6 [50,0-58,2] 58,2+5,9 21,2+3,2 147+3,1 0,39+ 0,06 0,23[0,00-0,96]
Type B (n=58) 56,6 £ 7,0 61,1+7,8 191+29 152+2,8 0,34+ 0,06 1,39+1,11
Type C (n=63) 62,9+89 64,6 +6,9 17,1+4,2 17,3[15,3-20,0] | 0,28 +0,07 3,22+2,07
Type D (n=12) 32,025 68,7+9,8 10,1+£6,2 16,3+5,4 0,33+0,21 4,90 + 2,07

Note: parameters are presented accordingly: M + SD for the regular distribution data and Me [25* quartile - 75" quartile] for the non-

regular distribution data
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B dysplastic hip arthritis would be as follows: width in-
creased by 10%, inclination by 40 %, bottom thick-
ness by 30 %, depth and index diminished by 20 %. A
minor increase of width does not affect the location
of vertical rotation center for an artificial joint; how-
ever, the increased inclination requires a careful cup
positioning in order to avoid verticalization [14, 22].
Acetabular sphericity may be recovered by its bottom’s
resection.

By contrast, the formula describing Type D dysplas-
tic hip arthritis is calculated in the following way: ac-
etabular width reduced by 35 %, inclination increased
by 60 %, depth reduced by 60 %, bottom thickness
increased by 40 %, acetabular index reduced by 30 %.
It is evident that drilling-out is required as even the
smallest acetabular element has extensive geometrical
parameters. Drilling-out may be performed by width,
as well as by depth (the thickened bottom permitting).
Underdeveloped acetabular walls inevitably require the
bone grafting of the loaded site (more often at the im-
plant cup’s superior pole). One should be careful about
the inclination and cup’s anteversion because all the
acetabular walls are underdeveloped.

It is impossible to determine the ratio of dysplas-
tic defect’s volume to the healthy acetabulum, as the
defect is absent in the healthy acetabulum (Table 1,
Fig. 4).

In Type A, the defect is revealed in 57,8% of cases,
in Type B — in 81,8% of cases, in Type C — in 93,6%
of cases, in Type D — in 100 % of cases. The findings
reflect the difference between the femoral head’s ro-
tation center with dysplastic hip arthritis and rotation

center of the healthy hip joint. One may find references
to the “recovery of true center of rotation” [19, 23, 24],
as even despite the dysplasia, normal rotation center is
optimal from the biomechanical perspective. This ‘re-
covery’ presupposes bringing down and optimal medi-
calization of artificial joint’s center of rotation during
cup’s insertion [22, 25].

Conclusions

1. With progressing acetabular dysplasia, its de-
formation parameters are changing unevenly even
though they are interconnected. Acetabular inclination
increases more noticeably than acetabular width, even
though the extent of deformation remains the same.
The association between bottom thickness and depth al-
lows the bottom’s deepening-out to correct the rotation
center of artificial joint.

2. Acetabular index with a complete subluxation
is closer to the norm than with dysplastic hip arthritis
Type C.

3. Dysplastic defect occurs during the recovery of
true center of rotation. Its extent depends on the cranial
position of the femoral head before the surgery.

4. The suggested analysis of acetabular evaluation
according to the X-ray data allows describing the defect
and choosing the optimal implanting technique.

5. Defect evaluation method provides the clear
screening parameters of visualization requiring speci-
fication by precise diagnostic tools. However, without
these parameters it’s impossible to evaluate the prin-
cipal vectors and trends of diagnostic precision proce-
dures.

Fig.1. Shape of a healthy acetabulum and the one affected by
dysplastic hip arthritis: healthy ———, Type A eses,

Type B -+-+-, Type C -----

Bol', sustavy, pozvonocnik, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Fig.2. Acetabular shape for dysplastic hip arthritis of Type D.
The arrow points at the ‘false’ acetabulum in contact with a
femoral head
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Fig. 3. Morphological changes of healthy acetabulum compared volume with dysplastic hip arthritis
to the one affected by dysplastic hip arthritis
Table 2. Parameters of dysplastic acetabulum in light of defect by
N.S. Eftekar’s classification (norm is set at 1)

Parameter Norm Type A Type B Type C Type D
Acetabular width 1 +0,08 (1,08) +0,12(1,12) +0,25(1,25) -0,35(0,65)
Acetabular 1 +0,35 (1,35) +0,4 (1,4) +0,5 (1,5) +0,6 (1,6)
inclination
Acetabular depth 1 -0,1(0,9) -0,2(0,8) -0,3(0,7) -0,6(0,4)
Acetabular bottom
thickness 1 +0,25(1,25) +0,3(1,3) +0,5 (1,5) +0,4 (1,4)
Acetabular index 1 -0,2(0,8) -0,3(0,7) -0,4(0,6) -0,3(0,7)

Conflicts of interests. Authors declare the absence
of any conflicts of interests and their own financial in-
terest that might be construed to influence the results
or interpretation of their manuscript. Authors received
no financial compensation and report no sponsorship in
the study ‘Methods of acetabular defect visualization in
dysplastic hip arthritis’.

Information on the authors’ individual contribu-
tions: O.Ye. Oleynik — concept and study design, writ-
ing the article; 7.0. Zub — study design, collection and
processing of data, writing the article

References

1. Wittens C, Davies AH, Bakgaard N, et al. Edi-
tor's Choice - Management of Chronic Venous Dis-
ease: Clinical Practice Guidelines of the European So-
ciety for Vascular Surgery (ESVS). Eur J Vasc Endovasc
Surg. 2015 Jun;49(6):678-737. https://doi.org/10.1016/].
€jvs.2015.02.007.

2. Vestbo J, Hurd SS, Agusti AG, et al. Global strategy
for the diagnosis, management, and prevention of chronic
obstructive pulmonary disease: GOLD executive summary.
Am J Respir Crit Care Med. 2013 Feb 15;187(4):347-65.
https://doi.org/10.1164/rccm.201204-0596PP.

3. Ledingham J, Dawson S, Preston B, Milligan G,
Doherty M. Radiographic patterns and associations of osteo-
arthritis of the hip. Ann Rheum Dis. 1992 Oct;51(10):1111-
6. https://doi.org/10.1136/ard.51.10.1111.

4. Anisimova EA, Yusupov KS, Anisimov DI. Mor-
phology of bone structures of hip joint in normal state
and in dysplastic coxarthrosis (review). Saratov Journal of
Medical Scientific Research. 2014;10(3):373-377. (in Rus-
sian).

5. Postel M. Anatomical abnormalities of the hip.
Rev Chir Orthop Reparatrice Appar Mot. 1976 Jul-
Aug;62(5):515-8. (in French).

6. Crowe JF, Mani VJ, Ranawat CS. Total hip replace-
ment in congenital dislocation and dysplasia of the hip. J
Bone Joint Surg Am. 1979 Jan;61(1):15-23.

7. Eftekhar NS. Total hip arthroplasty. 7" ed. St Louis:
Mosby; 1993.

8. Hartofilakidis G, Karachalios T. Total hip arthro-
plasty for congenital hip disease. J Bone Joint Surg Am.
2004 Feb;86(2):242-50. https://doi.org/10.2106/00004623-
200402000-00005.

9. Hartofilakidis G, Stamos K, Ioannidis TT. Low fric-
tion arthroplasty for old untreated congenital dislocation
of the hip. J Bone and Joint Surg. 1988;70B(2):182-186.
https://doi.org/10.1302/0301-620X.70B2.3346284.

10. Zub TO, Loskutov OYe, Loskutov OA. On the clas-
sification of dysplastic coxarthrosis in adults. Orthopaedics,
Traumatology and Prosthetics. 2010;(2):83-87. https://doi.
org/10.15674/0030-59872010283-87. (in Russian).

11. Sharp IK. Acetabular dysplasia: the acetabular an-
gle. J Bone Joint Surg. 1961;43B(2):268-272. https://doi.
org/10.1302/0301-620X.43B2.268.

12. Oleynik OYe, Zub TO. An integral analysis of the
acetabular parameters for the pathomorphological evalua-

Vol. 9, No. 3, 2019

http://pjs.zaslavsky.com.ua


https://doi.org/10.1016/j.ejvs.2015.02.007
https://doi.org/10.1016/j.ejvs.2015.02.007
https://doi.org/10.1164/rccm.201204-0596PP
https://doi.org/10.1136/ard.51.10.1111
https://doi.org/10.2106/00004623-200402000-00005
https://doi.org/10.2106/00004623-200402000-00005
https://doi.org/10.1302/0301-620X.70B2.3346284
https://doi.org/10.15674/0030-59872010283-87
https://doi.org/10.15674/0030-59872010283-87
https://doi.org/10.1302/0301-620X.43B2.268
https://doi.org/10.1302/0301-620X.43B2.268

OpwriHanbHi gocnigkeHHsa / Original Researches

tion of dysplastic hip arthritis. Morphologia. 2018;12(2):55-
61. https://doi.org/10.26641/1997- 9665.2018.2.55-61. (in
Russian).

13. Korzh AA, Tikhonenkov ES, Andrianov VL, et al.
Displasticheskii koksartroz: khirurgicheskaia profilaktika
i lechenie [Dysplastic coxarthrosis: surgical prevention
and treatment]. Moscow: Meditsina; 1986. 208 p. (in Rus-
sian).

14. Loskutov OYe, Oleynik OYe, Zub TO. The features
of deformation in dysplastic hip arthritis from the position
of hip replacement. Orthopaedics, Traumatology and Pros-
thetics. 2011;(2):23-28. (in Russian).

15. Inao S, Matsuno T. Cemented total hip arthroplasty
with autogenous acetabular bone grafting for hips with de-
velopmental dysplasia in adults: the results at a minimum
of ten years. J Bone Joint Surg Br. 2000 Apr;82(3):375-7.

16. Tikhilov RM, Shubnyakov II, Mazurenko AV, et al.
Experimental substantiation of acetabular component im-
paction with uncoverage in arthroplasty of patients with
severe hip dysplasia. Traumatology and Orthopedics of
Russia. 2013;(4):42-51. https://doi.org/10.21823/2311-
2905-2013--4-42-51. (in Russian).

17. Loskutov OYe, Oleynik OYe, Zub TO. The method
of estimation of the acetabular dysplastic defect. Litopys
of traumatology and orthopedics. 2012;(1-2):70-72. (in
Ukrainian).

18. Zeng Y, Wang Y, Zhu Z, Tang T, Dai K, Qiu S. Dif-
ferences in acetabular morphology related to side and sex
in a Chinese population. J Anat. 2012 Mar;220(3):256-62.
https://doi.org/10.1111/j.1469-7580.2011.01471 .

19. Della Valle AG, Padgett DE, Salvati EA. Preopera-
tive planning for primary total hip arthroplasty. J Am Acad
Orthop Surg. 2005 Nov;13(7):455-62.

20. Hartofilakidis G, Stamos K, Karachalios T, Ioan-
nidis TT, Zacharakis N. Congenital hip disease in adults.
Classification of acetabular deficiencies and operative
treatment with acetabuloplasty combined with total hip ar-
throplasty. J Bone Joint Surg Am. 1996 May;78(5):683-92.
https://doi.org/10.2106/00004623-199605000-00007.

21. Dorr LD, Tawakkol S, Moorthy M, Long W, Wan Z.
Medial protrusio technique for placement of a porous-coat-
ed, hemispherical acetabular component without cement
in a total hip arthroplasty in patients who have acetabular
dysplasia. J Bone Joint Surg Am. 1999 Jan;81(1):83-92.
https://doi.org/10.2106/00004623-199901000-00012.

22. Daines BK, Dennis DA. The importance of ac-
etabular component position in total hip arthroplasty. Or-
thop Clin North Am. 2012 Nov;43(5):e23-34. https://doi.
org/10.1016/j.0c1.2012.08.002.

23. Bonnin MP, Archbold PH, Basiglini L, Fessy MH,
Beverland DE. Do we medialise the hip centre of rotation
in total hip arthroplasty? Influence of acetabular offset and
surgical technique. Hip Int. 2012 Jul-Aug;22(4):371-8.
https://doi:10.5301/HIP.2012.9350.

24. Schofer MD, Pressel T, Heyse TJ, Schmitt J, Bou-
driot U. Radiological determination of the anatomic hip
centre from pelvic landmarks. Acta Orthop Belg. 2010
Aug;76(4):479-85.

25. Fukui K, Kaneuji A, Sugimori T, Ichiseki T, Mat-
sumoto T. How far above the true anatomic position can
the acetabular cup be placed in total hip arthroplasty? Hip
Int. 2013 Mar-Apr;23(2):129-34. https://doi.org/10.5301/
hipint.5000010.

Received 02.06.2019
Revised 23.06.2019
Accepted 15.07.2019 M

Information about authors

0.Ye. Oleynik, MD, PhD, Professor at the Department of traumatology, State Institution "Dnipropetrovsk Medical Academy of Health Ministry of Ukraine", Dnipro, Ukraine; ORCID iD: https:

//orcid.org/0000-0002-0382-2590.

Tetiana Zub, PhD, Assistant at the Department of medical and social expertise and rehabilitation of the Faculty of postgraduate education, State Institution "Dnipropetrovsk Medical Academy of Health

Ministry of Ukraine", Dnipro, Ukraine; ORCID iD: https://orcid.org/0000-0001-8404-0437.

Onitinuk O.€., 3y6 T.O.

AepxaeHuli 3aknad «[JHinponempoeceka medu4yHa akademia Minicmepcmea oxopoHu 30opo8’a YkpaiHu», m. JHinpo, YkpaiHa

MeTopan Bisyanisauii gedeKTiB KynbLIOBOI 3anagnHN NPy ANCNNIACTUYHOMY KOKCapTpos3i

Pesiome. Axmyaavnicme. 3anexHo Bin HanmpsAMKY 3MillleHHs TO-
JIOBKM CTETHOBOI KiCTKM KOKCApTpO3 MOXHA IMOIUIMTU Ha LIEH-
TpaJIbHY Ta cynepsatepasbHy GOpMU; y IPYroMy BUIIAAKY OCHO-
BHOIO MTPUYMHOIO € TUCIIIACTUYHI 3MiHU CYTJIO00BMX KiHIIiB KicC-
TOK, 10 (OPMYIOTh KYJIbIIOBUI cyria00. HasgBHi ximacudikairii
JNUCTIACTUYHOTO KOKCapTPO3y MaloTh OMMCOBUIA XapakTep i OLi-
HIOIOTb BUMOiIpKOBO a0 (hopMy KyJIbIIOBOI 3amaauHu, abo Bi-
CTaHb, Ha SIKY TOJIOBKA CTETHOBOI KiCTKM 3MIIIYETLCS B KpaHiallb-
HOMY HamnpsIMKy, ajie )XOIHa 3 HUX He BpPaxoBye NedeKTH KyJib-
1IOBOI 3aMa iU, BUKJIMKaHi TUCILIa3ii0, a00 iX BIUIMB Ha pe3yJib-
TaTH OTIEPaTUBHOTO JiKyBaHHS. Mema 00caidxnceHHsa — OLHUTH
PEHTTEHAHTPOIOMETPUYHI TOKA3HUKHU KYJIbILIOBOI 3aNafuHU TIPU
JMUCIUIACTUMHOMY KOKCapTpo3i 3 HACTYIHOIO Bi3yasisalli€io je-
exTiB, 1110 BU3HAYAIOTH Pe3yJIbTaTH €HIOMPOTE3yBAHHS KYJIbIIIO-

Bol', sustavy, pozvonocnik, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Boro cyrio6a. Mamepiaiu ma memodu. BuxonaHo aHaJii3 0OCHO-
BHUX PEHTT€HAHTPOIOMETPUYHUX TMOKA3HUKIB KYJBIIOBOI 3a-
naguHu 201 KyJIbIIOBOro cyryioda 3 o3HaKaMu IUCIIACTUYHO-
ro kokcaptpo3sy Tta 70 3M0poBUX KYJIBIIOBUX CYIJIO0iB 0e3 03HaK
nucriasii. BuBueHo MOKa3sHMKW IMUPWHM, TITUOWMHM, TOBLUIMHU
JHa KyJbILIOBOI 3aMaAuHM, iHAEKC KYJbIIIOBOI 3amaAuHu (BiaHO-
LIeHHST IIMOMHM 0 WIMPUHM), il iHKJIiHALiI0 i oOcsr aucruiac-
TUYHOTO AedekTy. CTaTUCTUYHUI aHaIi3 MiCTUB PO3paxyHKHU ce-
pPeIHiX, BiTHOCHUX BEJWYMH, MeliaHu, KBapTWIiB, Hemapame-
TpuuHUX KputepiiB ManHa — Yitni, Kpyckana — Yosica 3 meni-
aHHMM TeCTOM, HelmapaMeTpuaHoi kopessiii Kennama. Pizauiio
MiX MOPiBHIOBAHUMU BEIMYMHAMY BBAXKAJIM CTATUCTUYHO 3HAUY-
oo 3a ymoBu p < 0,05. Pezyabmamu. Tlicisi cTaTUCTUYHOI 06-
pOOKM BU3HAYEHO, 1110 MPU AUCIIIA3ii KYIbIIIOBOI 3anaquHu (TU-
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nu A—C 3a N.S. Eftekhar) nokazHuku 3MiHIOI0TbCS JiHilIHO. By-
JIM BUIiJIEHI TTapy MOKAa3HUKIB, 110 MOB’si3aHi MiX coboro. Tak,
301/IbIIIEHHST IMMPUHU KYJIbIIOBOI 3allaliHU BiOYBAEThHCSI OJHO-
YacHO 3i 30LIbIIeHHSM i1 iHKJTiHALii, ajie 30iIbIIIeHHSI OCTAaHHBOT
€ Oinbi icroTHUM. ToBIIMHA THA Ta TIMOMHA KYJIbIIIOBOI 3araan-
HU, HaBIMaKu, MalOTh 3BOPOTHIO KopeJisiito. [TodynoBaHo miarpa-
My, 1110 Bizyasli3y€ 3MiHU KyJIbILIOBOI 3aMaguHu PU JUCTUIACTUY -
HOMY KOKCapTpo3i, a TAKOXK TaOJUIIIO CIIOJYYEHHS, 1110 JO3BOJISIE
ckyacTy (hopMysly KyJbIIOBOI 3amagvuHu sl OyAb-SIKOTO TUITY
nucIuiacTuuHoi aedopmauii. OKpeMo po3mIsiHyTe TIOHSITTS AUC-
TUIACTUYIHOTO AeeKTy KY/IbIIOBOI 3anaanHu. YacTora 1oro Imo-
IIMPEHOCTI Ta PO3MipH 3ajeXaThb Bill pPi3HULI MiX MOJOXEHHSIM
LIEHTPY pOTallii TOJIOBKM CTETHOBOI KiCTKU MPU AUCTIIACTUYHOMY
KOKCapTpO3i Ta LIEHTPY 00epTaHHSI KYJIBIIIOBOTO CyrJIo0a B HOPMi.

Bucnoeru. Jledopmatiii KyiblioBoro cyrjioba mpu AMCILIACTAY-
HOMY KOKCapTpo3i BigoOpakaloTh TPYAHOILII, 1110 BUHUKAIOTh I1e-
pen Xipyprom y mpoiieci nepenornepauiiHoro ruiaHyBaHHS i BU-
KOHAHHS eHJI0TIPOTE3yBaHHSI KyJIbIIIOBOTO cyrioba. [1pore po3y-
MiHHSI TaTOMOPGOJIOTII LIOTO 3aXBOPIOBAHHS 103BOJISIE BUPILIN-
TH HU3KY TTpo0JIeM, 110 TIOB’s13aHi 3 XipypridyHO TEXHIKO iMII-
JIaHTAllil, HAPUKJIAJ, TTOTJIMOJIEHHS THA KYJIBIIOBOI 3aMaiiHu 3a
paxyHOK I030BaHOI pe3eKilil U1 BU3HAYEHHS MOTPeOHr y KiCTKO-
Bill TIJIACTHIII IMCIUTACTUYHOTO e eKTy, HEOOXiMHICTh BUKOHAH-
HSI TOaTKOBUX METOMIIB OOCTEXXEHHS MPU IMiATOTOBII MAIiEHTIB
11i€l KaTeropii 10 omnepartii.

KiiouoBi ciioBa: nucrmactuunmii KokcapTpos; KyiblloBa 3a-
MaJuHa; TUIOIIMHHA PEHTIEHAHTPOIIOMETPIsl; €HIOMPOTE3yBaHHS
KYJIBILIOBOTO CyT100a

OneliHuk A.E., 3y6 T.A.
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MeTopabl Busyanusauum gedeKToB BepTAYyKHOI BNagnHbl NPy ANCIacTUYECKOM
KOKcapTpose

Pesome. Axmyaavnocms. B 3aBUCHMMOCTM OT HarpabieHUs
CMEILEHHUsI TOJIOBKU OEAPEHHOM KOCTU KOKCApTPO3 MOXKHO pa3-
NIeJIUTh HA LIEHTPAJIbHYIO U CyIepiiaTepaibHylo (popMbl; BO BTO-
pOM cjlyuyae OCHOBHOWM MPUYUHOM SIBJSIIOTCS AMCIUIACTUYECKUE
M3MEHEHMSI CYCTaBHBIX KOHIIOB KOCTel, (hOPMUPYIOIINUX Ta300e-
IpeHHbI cycTaB. MMeloniuecs: kiaccudukauuy nucriactTuye-
CKOTO KOKCapTpO3a MMEIOT OomnucaTeJbHbI XapakTep U OLIeHU-
BalOT M30MPATEIbHO JMOO KOHTYP BEPTIYXKHOU BIAAMHBI, JTU-
00 BEJMYMHY MMPOKCUMAJIbHOTO CMENIEHUsI TOJIOBKU OeIpeHHOM
KOCTH, HO HY OJIHA U3 HUX HE YUUTHIBAET Ne(EKThl BEPTIYKHOM
BMAAVHbBI, BbI3BAHHbIE NMCIUIA3UEH, U UX BIUSHUE HA Pe3yJib-
TaThl ONMEpaTUBHOTO JiedyeHust. I]eay uccaedosanus — oueHUTDH
PEHTIeHaHTPOTIOMETPUYECKHUE MapaMeTpbl BEPTIYKHOM BIIaan-
HBI NPU AUCTUIACTUYECKOM KOKCApTPO3e ¢ MOCIeaYIoIeil BU3y-
anu3auueit neekToB, KOTOpble OMPEACIISIOT Pe3yabTaThl IHIO0-
MPOTEe3UpPOBaHus Tazo0eApeHHOro cycTaBa. Mamepuaavt u me-
moovt. BuT MPOBEZIEH aHaIN3 OCHOBHBIX PEHTIEHAHTPOIIOME-
TPUUECKUX ToKa3zaresjeil BepTiayxHoil BraguHbl 201 Tazobe-
JIPEHHOTO CcycTaBa ¢ MpU3HAKaMU TUCIIIACTUYECKOTO KOKCapT-
po3a u 70 3M0pOBBIX Ta300ePEHHBIX CYCTaBOB 0€3 MPU3HAKOB
nucruia3un. M3ydeHbl mokazaTeu IMUPUHBL, TIIYOWHBI, TOJIIIN-
HbI JIHA BEPTJIY>KHON BITaAWHbI, MHICKC BEPTJIYKHOU BIAJIMHBI
(OTHOIIIEHUE TYOUHBI K IIMPUHE), €€ UHKIMHALIUS U 00bEM U -
crtactuueckoro nedexra. CraTucTUYeCKMil aHalu3 BKIIOYal
pacyeTbl CpeHUX, OTHOCUTEIbHBIX BEJIUYMH, MEIMaHbI, KBap-
TUJIEH, HerapaMeTpuyeckKux kpurepueB Manna — Yuruu, Kpy-
ckaja — Yoiiuca ¢ MeIMaHHBIM TECTOM, HelapaMeTpUyecKoi
koppensiuuu Kennanana. Paznuuust Mexay cpaBHUBaeMbIMU Be-
JIMYMHAMU CUUTATIU CTaTUCTUYECKU 3HaUYMMbIMU Tipu p < 0,05.
Pesyavmamot. Tlociie craTucTuyeckoil 00pabOTKU YCTaHOBIIE-
HO, 4TO MPU JUCILIA3UM BEPTIYXHOU BriaauHbl (Tunbl A—C 1o

N.S. Eftekhar) uameHeHue ee mmoxkasaresieil IpOUCXOAUT JIUHEH-
Ho. [Tpu 3TOM ObLIM BbIAEIEHBI Mapbl OKa3aTeei, CBI3aHHbIX
Mexay coboii. Tak, yBesMueHUEe MIMPUHBI BEPTIYKHOW BIAIM-
HbI TIPOMCXOAUT OJHOBPEMEHHO C YBEJIMYCHUEM €€ MHKJIMHA-
LIMA, HO TIPY 3TOM UHKJIMHALUS U3MEHSIETCs OoJiee CyleCTBEH-
Ho. TonmuHa qHa ¥ TJIyOMHA BEPTIIY>KHOM BITaAWHBI, HA000POT,
MMEIOT 00paTHYI0 Koppessiiuio. [IpousBeneHoO MOCTpOSHUE 1 -
arpaMMbl, BU3YaJM3UPYIOIIE U3MEHEHUS BEPTIIY>KHOM BIaau-
HbI MPU JUCTIIACTUYECKOM KOKCApTPO3e, a TaKKe TabJULbI CO-
MPSDKEHMS, KOTOpasi MO3BOJISIET COCTaBUTh (DOPMYITy BEPTIIYXK-
HOIi BMaAMHBI AJIs JIIOOOTO TUIA TUCIIIACTUUYECKOi nedopma-
uuu. OTAENbHO PacCMOTPEHO MOHSITUE TUCIIACTUYECKOTO Jie-
(ekra BepTayXHOI BraauHbl. YacToTa €ro BCTpe4aeMOCTH U
pa3Mepbl OTPaXKaloT pa3HUILYy MEXIy MOJOXKEeHWEM LIeHTpa Bpa-
IIIEHUS TOJIOBKM OeAPEeHHOU KOCTHU MPU TUCTUIACTUYECKOM KOK-
capTpo3e U LIEHTPOM BpallleHUs Ta300€PEeHHOTO CycTaBa B HOP-
Me. Boreoodwt. [lehopmariiy BepTIyKHOM BIaAWHBI TIPU TUCTLIA-
CTUYECKOM KOKCApTpO3e OTPaxkaloT CJI0XKHOCTH, KOTOPbIE BO3-
HUKAIOT Nepe/l XMPYPTroM B IIpolLiecce MpeaoepalmoHHOro mia-
HUPOBAHUSI M BBIMOJHEHUS] OTEpallMU SHIOMPOTE3NPOBAHUS
TazobenpeHHoro cycrapa. OnqHako nMoHMMaHue naToMopdoso-
MU JIAHHOTO 3a00JIeBaHMsI TO3BOJISIET PEIIMTh Psi TIPOOJIieM,
CBSI3aHHBIX C XUPYPIrUYECKON TEXHUKOM BBITIOJHEHUS] UMIUIaH-
Taluy, HATpUMep, YIyOJieHue ITHa BEPTJIYKHOW BIAJIWHBI 3a
cYeT JO3MPOBAHHOM Pe3eKIIMM WU OTNpeesieHUe TOTPEOHOCTH
B KOCTHOI MUIaCTHKE AUCIUIaCTUYecKoro aedekTa, HeoOXOoau-
MOCTb BBITIOJIHEHUS JOTIOJTHUTETbHBIX METOMOB 00CIeI0OBaHMS
MPU MOATOTOBKE MALIMEHTOB 3TOI KATeropuun K OTiepalivu.
KiioueBble €JI0Ba: mucniacTMyecKuii KOKCapTpO3; BEPTIYXK-
Hasl BITaJWHA; TUIOCKOCTHAsI PEHTTEHAHTPOTIOMETPHSI; SHIOMPO-
Te3UpPOBaHKE Ta300€IPEHHOI0 CycTaBa
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