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ü Ðåçþìå
Äåãåíåðàòèâíî-äèñòðîôè÷åñêèå ïîðàæåíèÿ òàçîáåäðåííîãî ñóñòàâà - àêòóàëüíàÿ ïðîáëåìà, ðåøåíèåì

êîòîðîé ÿâëÿåòñÿ ïðîâåäåíèå ýíäîïðîòåçèðîâàíèÿ - îò 100 äî 300 ñëó÷àåâ íà 100000 íàñåëåíèÿ â ãîä.
Àñåïòè÷åñêàÿ íåñòàáèëüíîñòü êîìïîíåíòîâ ýíäîïðîòåçà äîìèíèðóåò â ñðåäå íåóäîâëåòâîðèòåëüíûõ
ðåçóëüòàòîâ â äîëãîñðî÷íîé ïåðñïåêòèâå. Äëÿ ïðåäîòâðàùåíèÿ àñåïòè÷åñêîé íåñòàáèëüíîñòè êîìïîíåíòîâ
ïðîòåçà òàçîáåäðåííîãî ñóñòàâà ïðè ïàòîëîãèè òàçîáåäðåííîãî ñóñòàâà àâòîðàìè ïðåäëîæåíà ìåòîäèêà
"íàäðåçàíèÿ" ñóõîæèëèÿ m. iliopsoas è èíòðàîïåðàöèîííûì ìåòîäîì îïðåäåëåíèÿ öåíòðà âðàùåíèÿ ãîëîâêè
ýíäîïðîòåçà. Â äàííîé ðàáîòå ïðîàíàëèçèðîâàíà ìåòîäèêà õèðóðãè÷åñêîãî ëå÷åíèÿ 103 ïàöèåíòîâ,
îïåðèðîâàííûõ òðàäèöèîííûì ñïîñîáîì, è 91 ïàöèåíòà, êîòîðûì áûë ïðîèçâåäåí õèðóðãè÷åñêèé ðàçðåç m.
ñóõîæèëèå ïîäâçäîøíî-ïîÿñíè÷íîé ìûøöû èíòðàîïåðàöèîííî ìåòîäîì îïðåäåëåíèÿ öåíòðà âðàùåíèÿ ãîëîâêè
ýíäîïðîòåçà

Êëþ÷åâûå ñëîâà: äèñïëàñòè÷åñêèé êîêñàðòðîç, òîòàëüíîå ýíäîïðîòåçèðîâàíèå òàçîáåäðåííîãî ñóñòàâà,
àñèììåòðèÿ íèæíåé êîíå÷íîñòè, àñåïòè÷åñêàÿ íåñòàáèëüíîñòü.
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áèð éèëäà 100000 àµîëè ñîíèãà 100 äàí 300 òàãà÷à ýíäîïðîòåçëàø îïåðàöèÿñè àìàëè¸òèíè áàæàðèø îð³àëè
àìàëãà îøèðèëàäè. Óçî³ ìóääàòëè íàòèæàëàð ´ðòàñèäà ýíäîïðîòåç ³èñìëàðèíèíã àñåïòèê íîñòàáèëëèãè
äîìèíàíòëèê ³èëàäè. Ñîí-÷àíî³ á´²èìè ïàòîëîãèÿñèäà ïðîòåç êîìïîíåíòëàðèíèíã àñåïòèê íîñòàáèëëèãèíè
îëäèíè îëèø ó÷óí ìóàëëèôëàð òîìîíèäàí m. Iliopsoas ìóøàãè ïàéèíè êåñèø âà èíòåðîïåðàöèîí ñîí áîø÷àñèíè
´ç ´³è àòðîôèäà àéëàíèøè ìàðêàçèíè àíè³ëàø óñóëèíè òàêëèô ³èëèíãàí. Ìàçêóð èøäà 103 òà áåìîðäà
àíàíàâèé óñóëäà õèðóðãèê äàâîëàø óñóëèäà âà 91 òà áåìîðäà ýñà èíòåðîïåðàöèîí ñîí áîø÷àñèíè ´ç ´³è
àòðîôèäà àéëàíèøè ìàðêàçèíè àíè³ëàø âà m. Iliopsoas ìóøàãè ïàéèíè êåñèø óñóëè îð³àëè ´òêàçèëãàí
îïåðàöèÿëàð òàµëèë ³èëèíãàí.
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ü Resume
Degenerative-dystrophic lesions of the hip joint are an urgent problem, the solution of which is the implementation

of endoprosthetics - from 100 to 300 cases per 100,000 populations per year. Aseptic instability of the components of
the endoprosthesis dominates the environment of unsatisfactory outcomes in the long term. In order to prevent aseptic
instability of the components of the hip joint prosthesis in case of hip joint pathology, the authors proposed a technique
for "incising" the tendon m. iliopsoas and using the intraoperative method for determining the center of rotation of the
endoprosthesis head. In this work, we analyze the method of surgical treatment of 103 patients operated on in the
traditional way, and 91 patients who underwent surgical incision of the m. iliopsoas tendon using the intraoperative
method of determining the center of rotation of the endoprosthesis head.

Key words: Dysplastic coxarthrosis, total hip replacement, asymmetry of the lower limb, aseptic instability.

Introduction

Underdevelopment of the acetabulum becomes the
main reason for the development of progressive pathology
of the hip joint, referred to as dysplastic coxarthrosis.
And this pathology occupies a special place among
orthopedic diseases in connection with a wide range of
patients requiring surgical treatment. The specific gravity
of dysplastic coxarthrosis, according to literature data,
is 40-87% of the total pathology of the hip joint [2].

Considering that the development of arthrosis against the
background of hip dysplasia is inevitable, this prompts to
continue the search for solutions for the treatment of
this pathology. In the main group of these patients,
restoration of the supporting and motor function of the
lower extremity is possible only by endoprosthetics of
the hip joint [3]. Acetabular deformity is a common
manifestation of diseases and injuries of the hip joint. It
is characterized by the presence of defects in the walls of
the acetabulum and (or) bone growths - osteophytes. A
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deformed acetabulum complicates the intraoperative
orientation of the acetabular component of a total hip
arthroplasty, and the presence of pronounced defects
reduces the possibilities of implant fixation [8, 9, 10]. The
more signif icant the anatomical  changes in the
acetabulum, the more often non-standard placement of
the acetabular component is required to optimize fixation
[11, 12, 13, 14, 15], which leads to little predictable
changes in biomechanics [16, 17, 18]. Preoperative
planning of total arthroplasty in routine clinical practice
is carried out using radiographs of the hip joints,
performed in frontal projection. This projection is well
studied, standardized, and therefore the most informative
both for preoperative planning and for assessing the
results of arthroplasty [1, 19]. However, there are many
difficulties in achieving a stable installation of the bowl in
an underdeveloped cavity [4]. An important point of
endoprosthetics i s that pathological anatomical
relationships in dysplastic coxarthrosis require a differential
approach for implantation of endoprosthesis components
[5]. In hip arthroplasty, despite the improvement in the
technology of surgical intervention, the quality of materials
for the manufacture of implants and their design [6,7],
the frequency of aseptic instability of the prosthesis is
quite high [7]. The main reason for failure is aseptic
loosening of the components of the endoprosthesis. The
problem of aseptic instability and ways to eliminate it have
been actively discussed since the 1970s [2,4]. Satisfactory
outcomes in hip arthroplasty in the first years after surgery
in 3% of cases are associated with technical errors, in
7% with the development of an infectious process, in 6%

with dislocation of the head of the joint. Aseptic loosening
of the components of the endoprostheses occurs at a later
period [2-4,7]. According to the leading orthopedic centers
in 12 European countries (EUROHIP), the level of aseptic
instability has practically no tendency to decrease. Aseptic
instability of the endoprosthesis components dominates
the environment of unsatisfactory long-term outcomes. In
order to prevent aseptic instability of the components of
the hip joint endoprosthesis in destructive - dystrophic
lesions of the hip joint, the authors proposed a tenotomy
technique for the tendon part of m. iliopsoas using the
intraoperative method for determining the center of
rotation of the endoprosthesis head. The article analyzes
the diagnostics and features of surgical treatment of 66
patients operated on in the traditional way, and 70 patients
who underwent tenotomy of the tendon of m. iliopsoas
with the determination of the intraoperative center of
rotation of the head with the instrument (No.
FAP20190128).

Objective: To improve the results of total h ip
arthroplasty in dysplastic coxarthrosis.

Materials and methods

In the department of orthopedics of the multi-
disciplinary clinic of the Tashkent Medical Academy and
the "Starorthomed" clinic, 136 patients were operated on
for dysplastic coxarthrosis from 2017 to 2020, who were
implanted with hip joint endoprostheses. There were 92
(67.8%) women and 44 (32.2%) men. The age aspect ranged
from 30 to 72 years (average 40.2 ± 0.7 years). (table 1).

Age groups Total floor 
31-40 41-50 51-60 61-70 71-80 

 abs. % abs. % abs. % abs. % abs. % 

abs. % 

Women 11 8,0 27 20,2 40 28,9 12 9,5 2 1,2 92 67,8 
Men 2 1,7 10 7,3 28 20,1 4 3,1 -  44 32,2 
Total 13 9,7 37 27,5 68 49 16 12,6 2 1,2 136 100 

 

Table 1.
Distribution of patients by sex and age

To assess the degree of hip dysplasia, the Crowe
classification was used [9], according to which the
proximal displacement of the femoral head by a distance
of less than 10% of the pelvic height (less than 50% of the
head height) corresponds to the I degree, at a distance of
10-15% of the pelvic height (50-75 % of the height of the

Table 2.
Distribution of patients according to Crowe classification

head) - II degree, at a distance of 15 - 20% of the height
of the pelvis (75-100% of the height of the head) - III
degree, at a distance of more than 20% of the height of
the pelvis (more than 100% of the height of the head) -
IV degree of dysplasia. (table 2).

Number of patients 
Main group 

n-70 
Control group n-66 

Women Men 

Total 

Women Men Total 

Power 

abs. % abs. % abs. % abs. % abs. % abs. % 
I  

Power 
24 34,4 15 21,4 39 55,8 28 27,4 21 21,2 49 48,6 

II Power 10 14,3 8 11,2 18 25,5 16 14.3 10 9,6 26 23,9 
III Power 8 8.4 5 5.8 13 14.2 13 13.1 10 9.4 23 22.5 
IV Power 3 3.1 1 1.4 4 4.5 3 3.3 2 1.7 5 5.0 

Total 56 60.2 35 39.8 70 100 60 58.1 43 41.9 66 100 
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The main and control groups were also matched by
gender, age, severity of joint damage and by the method
of endoprosthetics. In the clinical observation group, in
126 (92.7%) patients during X-ray and CT examination
and preoperative planning, we revealed - marginal
sclerosis, flatness of the acetabulum roof (decrease in the
vertical slope of the acetabulum and Weberg‘s angle),
mushroom deformity of the femoral head with cystic foci
and aseptic necrosis. In patients who use crutches for a
long time, osteoporosis of the femur and muscle atrophy
of the affected lower limb were observed against the
background of degenerative-dystrophic changes. The
dominant part of the patients was registered with an
orthopedist since childhood, regularly received courses
of conservative treatment, 2 patients had previously
undergone surgical intervention (open reduction, Shantz
support osteotomies, intertrochanteric osteotomies,
formation of acetabular roofs). Subluxation or dislocation
of the femoral head was observed in these patients due to
the underdevelopment of the acetabulum. The concomitant
adductor-flexion contracture and limitation of movements
in the hip joint impeded their movement, the gait was
"duck". Patients with unilateral lesions had an asymmetry
in the length of the limbs from 1 to 5 cm. For joint
replacement, endoprostheses Zimmer -36, Bioimplant
- 24, DePuy - 54, Irene - 11 were used, hybrid constructs
were used in 6 cases. The reasons leading to loosening of
the acetabular component in the immediate postoperative
period include: violation of the technique for installing
the acetabular component; inadequate selection of the
size of the implantable endoprosthesis (for example, a
small size of the endoprosthesis cup and over-machining
of the acetabular cutter); cicatricial changes and
inadequate release [2]. In the clinical picture, one can
observe the appearance of an early pain syndrome in the
area of the operated joint and, as a result, lameness. The
patient starts to use additional support means again. The
most valuable for the diagnosis of instability of the
acetabular component are radiography and computed
tomography. These methods made it possible to quantify
the response of various anatomical zones of the acetabulum
to implantation of the endoprosthesis. It was clinically
important to exclude the body's inflammatory response
to the implant. Therefore, we studied all available clinical
and biochemical analyzes. The blood levels of calcium,
phosphorus, alkaline phosphatase, and parathyroid
hormone were examined in patients at risk of developing
early aseptic instability.

Surgical technique: The h ip ar throplasty was
performed in a lateral position, under general anesthesia
in 4 cases, combined general and spinal anesthesia in 132
cases. In order to ensure minimal trauma to the already
atrophied muscles of the hip joint, the Harding approach
was considered optimal; during an open examination of
the acetabulum, its depth, orientation relative to the
sagittal plane of the body, and the condition of the roof
and posterior wall were specified. In Crowe grade III hip
dysplasia, they tried to position the endoprosthesis cup
as appropriate as possible, since restoration of the center
of rotation of the head, adequate to the physiological
one, provides optimal conditions for the functioning of
the entire lower limb girdle and the implant itself. In 4
cases the installed cup under 430 protruded with its 1/3
part beyond the limits of the depression. Observations have
shown that in most of the patients with hip dysplasia,
cervical antivision is excessively expressed; therefore, the

orientation of the femoral component of the endoprosthesis
was performed along the frontal plane. In order to facilitate
the lowering and reduction of the head, decompression
and reduction of friction of the components, as well as to
reduce the pressure between the implant and the bone,
tenotomy of the tendon part of m. iliopsoas (No. FAP
20100081). To eliminate the adduction contracture,
subcutaneous tenotomy of the adductor muscles of the
thigh was performed. The manufacturer indicated that,
without cement prosthetics, the rasp is 0.3 mm less than
the leg of the femoral component, which ensures its good
fixation. We also know that the stem, installed using the
press-fit method, sits in the cancellous part of the bone,
where its osseointegration takes place. Insufficient
processing of the femoral canal can cause aseptic instability
of the stem, and processing to the cortical layer can lead
to a split of the femur, since an expansion of 0.3 mm is
not acceptable for the cortical part, it will simply burst.
And in this case, you have to rely on the experience of
the surgeon, who will determine by ear that the leg will
not go further. This leads to the fact that if, before the
operation, we planned to put the leg at a certain level and
decided which head we would put. Then, after the
operation, we visually find that we slightly lengthened
the limb (due to the fact that the leg did not sit down to
the intended level). When determining the length of the
head, you can navigate by diastasis, after repositioning
the test heads. However, for example, in patients with
dysplasia who have been brought down, in order to
eliminate the shortening, there may be no diastasis, while
in elderly patients, due to muscle flabbiness, this diastasis
between the head and the liner is unacceptably large. All
this leads to patient dissatisfaction with different limb
lengths, and with regard to aseptic instability, we also
know that different limb length disrupts gait biomechanics,
which will subsequently negatively affect the stability of
implants. For this purpose, in order to intraoperatively
correct the errors of preoperative planning in relation to
the selection of the head length, we proposed a device
(patent FAP 20190128) for intraoperative determination
of the center of rotation of the femoral head. This device
consists of an A-rod, B-rod and a connecting rod, the
rods intersect strictly perpendicular to each other (Pic.
1). Rod A is inserted into the technical opening located in
the proximal part of the endoprosthesis stem, which serves
to insert it into the femoral canal using a guide. In this
position, the rod A is parallel to the stem of the
endoprosthesis. The next step is to install rod B on rod

 (Pic. 1).



670 «Òèááè±òäà ÿíãè êóí» 4 (32) 2020ISSN 2181-712X.

A, where rod B lies perpendicular to rod A. Having
installed one end of rod B on the apex of the greater
trochanter, we determine the level of the center of rotation
of the head on the neck of the endoprosthesis stem. It
remains only to select the appropriate head, the center
of which will coincide with the center of rotation on the
device.

A B

Results and discussion

The results were assessed after 3, 6, 12 months. after
surgery, then annual ly. During the examination,
radiographs of the pelvis in frontal projection and the
operated joint in Launstein's projection were performed
(Pic. 1a, b). Functional results were assessed using the W.H.
Harris system [11].

Radiographs of the hip joint of a patient with dysplastic
coxarthrosis. a - before surgery, b - 4 years later, after
total arthroplasty of the right hip joint with the Howmedica
implant - cement fixation. X-ray assessment of the cement
mantle was carried out according to the Barrack et al
system, which includes 4 categories (A, B, C, D):
category A - uniform and complete filling with X-ray
contrast cement of the space of the medullary canal around

the stem of the endoprosthesis; category B - presence of
minor defects at the cement-bone interface; category C
- X-ray image enlightenment at the cement - bone border,
50 to 99% or incomplete mantle; category D - brightening
up to 100% or no cement in the apex of the pedicle. We
analyzed the dynamics of the X-ray density at the implant-
bone interface, according to the Gruen system, in 7 zones
around the stem of the endoprosthesis (Pic. 2).

Pic. 2. Pic. 3.
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Pic. 2. Assessment of the state of the femoral component
according to the Gruen system.

Pic. 3. Assessment of the state of the acetabular
component according to the De Lee and Charnley system.
The status of the acetobular component was assessed by
De Lee and Charnley. The average observation period for
patients was 21.4 ± 11.7 (from 3 to 72 months). The main
variants of changes in bone tissue were identified, such
as: resorption, hypertrophy and remodeling. Resorption

with a diffuse increase in bone transparency was observed
in the proximal zones (1), and trabecular reorientation
in zone 7. In 59 cases (84%) in the patients of the main
group in the distal regions (zones 3,4,5), we noted
hypertrophy in the form of an increase in the mass of the
cortical layer. No changes were found in the middle sections
(2.6 zones). In 63 (96%) patients of the control group,
hypertrophy was observed in the form of entrainment of
the cortical layer in the distal regions.

Functional assessment.
Tab. 3.

The result of evaluating the effectiveness of hip arthroplasty. (W.H. Harris scale)

Excellent 
(100-90) 

Good 
(89-80) 

 

Satisfactory 
(79-70) 

 

Unsatis-factory 
Less than 69 

Total Treatment 
results (in 

points) 
абс. % abs. % abs. % abs. % abs. %% 

Total group 25 35.7 40 56.3 4 6.4 1 1.6 70 100 
Control group 22 33.5 34 52.3 7 11.5 2 2.7 66 100 
 

Table 3 shows that in the main group excellent and
good results were found in 65 patients (92%). In the
control group, excellent results were recorded only in
22 patients (33.5%) due to an increase in the cohort
with good outcomes. In this group, the proportion of
satisfactory outcomes was 7 patients (11.5%). Out of 136
operated patients for dysplastic coxarthrosis, 18 (13.3%)
patients underwent revision of the endoprosthesis area
in terms of 3 to 15 years. Moreover, in 6 (4.12%) patients,
re-endoprosthetics was performed twice. In 8 (6.18%)
cases, the stem of the endoprosthesis was replaced (Irene
endoprosthesis), in 7 (5.15%) cases, the endoprosthesis
cup was replaced (Bioimplant endoprosthesis). In 7
(5.15%) cases, both components were replaced. When
the cup of the endoprosthesis was protruded,
reimplantation was performed with bone grafting of the
bottom of the acetabulum with an autograft taken from
the iliac crest. A lot of technical troubles arise when
lowering the operated limb with III-IV degrees of hip
dysplasia according to Growe. Forced reduction is fraught
with the fact that this increases the pressure of the head
of the endoprosthesis into the cavity, disrupting the
spatial orientation of the components of the endo-
prosthesis, accelerates the aseptic instability of the
components of the endoprosthesis, in addition, leads
to tension in the anterior muscle group, causing a sharp
limitation of flexion in the knee joint.

To eliminate or at least reduce such negative
phenomena, it is necessary to perform tenotomy of the
tendon m. iliopsoas and subcutaneous tenotomy of the
adductor muscles of the thigh. At the same time, it
becomes possible to eliminate the shortening of the
diseased limb, reduce the compression pressure, prevent
aseptic instability of the endoprosthesis components, and
reduce the wear of rubbing surfaces. During h ip
arthroplasty in patients with dysplastic coxarthrosis, there
are the following unfavorable conditions that adversely
affect the strength of fixation of the implant components:
defects of the femur and acetabulum; lack of walls of the
acetabulum; bending of the medullary canal; narrowing
of the proximal femur. The presence of the above
anatomical variations causes limb shortening and mixing
of the center of rotation of the joint. In this case, it is
necessary to plan the installation of the acetabular
component so that the center of rotation of the

endoprosthesis coincides with the center of rotation of
the joint. As we can see, during hip arthroplasty in
conditions of dysplasia, two problems arise: significant
changes in the biomechanics of the hip joint and the
discrepancy between the shape and size of conventional
implants to the shape and size of the patient's acetabulum
and femur. It should be noted that the success of total hip
arthroplasty, especially in cases of dysplasia, depends on
the stability of the acetabular and femoral components of
the endoprosthesis with their correct anatomical ratios.
The correct anatomical relationships can sometimes be
achieved only by reconstructive osteoplastic interventions
in the acetabulum and proximal end of the femur. Among
them, the restoration of the level of rotation of the heads
along the planes plays an important role. At the same time,
not only the lowering of the hip and decompression of
the joint is achieved, which lead to the elimination of
the gap along the Shenton line and the restoration of the
length of the limb, but also normalize the muscle balance,
which enhances the abduction, extensor and internal-
rotating effect of the gluteal muscles. Comparative analysis
showed that immediate, mid-term and long-term results
(excellent 35.7%, good 56.3%) after primary h ip
arthroplasty in patients of the main group with late stage
coxarthrosis compared with the control group (excellent
33.5%, good 52.3%), average follow-up which was 5.1
years, testifies to the high efficiency of using the
effectiveness of the developed method of tenotomy of the
tendon m. iliopsoas

Conclusions

1. For the purpose of decompressive mobilization of
the hip joint, when bringing down the femur, it is
necessary to perform a "notch" plasty m. iliopsoas and
subcutaneous tenotomy of the adductor muscles of the
thigh.

2. In the presence of defects in the acetabulum,
reconstructive surgery is required before, or at the time
of arthroplasty.

3. When placing the cup in a dysplastic cavity, it is
necessary to achieve primary stability of the pelvic
component of the endoprosthesis.

4. In hip arthroplasty, it is necessary to plan the
installation of the endoprosthesis components so that the
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center of rotation of the endoprosthesis coincides with
the center of rotation of the joint.
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