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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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ARTHROPLASTY IN DYSPLSATIC COXARTHROSIS

M.V. Polulyakh*, S.I. Gerasimenko, D.M. Polulyakh, A.N. Kostyuk, I.V. Huzhevskyi.
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Abstract. 
Objective To justify the use of hip endoprosthesis techniques 

in dysplastic coxarthrosis depending on the type of dysplasia 
according to Crowe JF.

Materials and methods. The study is based on the analysis 
of hip replacement in 390 patients with dysplastic coxarthrosis, 
who underwent 436 endoprosthetics. There were 192 patients 
with type 1 dysplasia according to Crowe, type II – 142, type III 
– 38 and type IV – 18 patients. The age of patients ranged from 
15 to 61 years and averaged 43 years. Pathology was prevalent 
in women, which accounted for 90 %. Preference was given to 
prostheses with a cementless type of fixation, which accounted 
for 89 %.

Results and discussion. An important task of the surgeon 
during hip replacement in patients with dysplastic coxarthrosis 
is to install the acetabulum component of the prosthesis in an 
anatomical position in compliance with the recommendations 
of spatial location, especially in types III and IV of dysplasia.

Endoprosthetics in types 1 and II of hip dysplasia did not 
present any difficulties. The amount of bone tissue of the 
acetabulum of the pelvis is sufficient for the use of cups with 
primary press-fit fixation. Usually, acetabular components of 
small size were used. 

In type III dysplasia, there was a significant deficit of bone 
tissue of the anterior, posterior columns and acetabular roof. In 
such cases, bone grafting is used. Shortening of the limb in type 
III dysplasia, as a rule, does not exceed 4 cm, so the surgery may 
be performed in one stage and without a shortening osteotomy.

In type IV dysplasia with shortening of the lower limb to 4 
cm, a single stage endoprosthetics is performed it is possible 
to perform a shortening osteotomy of the proximal femur. Іn 
patients with a unilateral process and shortening of the limb more 
than 4 centimeters, we used the two-stage surgery method. At 
the first stage, we applied a rod device for external fixation with 
the introduction of rods into the pelvis and hip, then gradually 
performed hip traction in order to lower the femoral head to the 
level of the acetabulum, after which the device was dismantled 
and at the second stage hip replacement was performed.

Conclusions. 1.The acetabular component in hip replacement 
in Crowe type III or IV dysplasia should be placed in 
the anatomical position of the acetabulum. If the cranial 
displacement of the femoral head is less than 4 cm, hip 
replacement should be performed in one stage. In a unilateral 
cranial displacement of the femoral head of more than 4 cm, 
in order to avoid neurovascular bundle traction damage and 
facilitate the reduction of the prosthesis, preparation should 
be performed with the reduction of the femoral head to the 
level of the anatomical acetabulum using an external fixation 
rod device. It is possible to use a shortening osteotomy of the 
proximal femur, but then the length of the limb is not restored.

Key words. Dysplasia, hip arthroplasty, coxarthrosis.
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Цель исследования. Обосновать применение методик 
ендопротезирования тазобедренного сустава при 
диспластическом коксартрозе в зависимости от типа 
дисплазии по Crowe J F.

Материалы и методы. Работа основана на анализе 
эндопротезирования тазобедренного сустава у 390 
пациентов с диспластическим коксартрозом, которым 
выполнено 436 эндопротезирований.  С дисплазией 1 типа 
по Crowe было 192 пациентов, II типа - 142, III типа - 38 
и IV типа - 18 пациентов. Возраст больных колебался от 
15 до 61 года и составлял в среднем 43 года. Патология 
превалировала у женщин, что составило 90 %. Предпочтение 
отдавалось протезам с бесцементным типом фиксации, что 
составило 89 %.

Результаты и их обсуждение. Важной задачей 
хирурга при эндопротезировании тазобедренного 
сустава у больных с диспластическим коксартрозом 
является установить вертлужный компонент протеза в 
анатомическое положение с соблюдением рекомендаций 
пространственного расположения, особенно это касается 
ІІІ и IV типов дисплазии.

Эндопротезирование при 1 и II типах дисплазии 
тазобедренного сустава не представляло каких-либо 
трудностей.  Запас костной ткани вертлужной области таза 
достаточный для применения чашек с первичной press-fit 
фиксацией.  Как правило, применялись ацетабуллярные 
компоненты небольших размеров. 

При III типе дисплазии отмечался значительный 
дефицит костной ткани передней, задней стенок и крыши 
вертлужной впадины. В таких случаях применяем костную 
пластику. Укорочение конечности при ІІІ типе дисплазии, 
как правило, не превышает 4 см, поэтому операцию можно 
выполнять в один этап и без укорачивающей остеотомии.  
При IV типе дисплазии с укорочением нижней конечности 
до 4-х см выполняется одноэтапное эндопротезирование, 
при необходимости с укорачивающей остеотомией.  У 
пациентов с односторонним процессом и укорочением 
конечности более 4-х сантиметров применяли методику 
двухэтапного оперативного вмешательства. На первом 
этапе накладывали стержневой аппарат внешней фиксации 
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с введением стержней в таз и проксимальный отдел бедра 
после чего постепенно проводили тракцию бедра с целью 
низведения головки бедренной кости до уровня вертлужной 
впадины, после чего аппарат демонтировали и вторым 
этапом выполняли эндопротезирование тазобедренного 
сустава. 

Выводы. Ацетабуллярный компонент при 
эндопротезировании тазобедренного суставаа при 
дисплазии Crowe III, IV типа необходимо устанавливать 
в анатомическое положение вертлужной впадины. При 
краниальном смещении головки бедренной кости меньше 
4 см показано эндопротезирование тазобедренного 
сустава в один этап. При одностороннем краниальном 
смещении головки бедренной кости более 4 см, с целью 
избежания тракционного повреждения сосудисто-
нервного пучка и облегчения вправления протеза, показана 
подготовка с низведением головки бедренной кости до 
уровня анатомической вертлужной впадины с помощью 
стержневого аппарата внешней фиксации.  Возможно 
применение укорачивающей остеотомии проксимального 
отдела бедренной кости, но тогда не восстанавливается 
длина конечности.
Introduction. 

Dysplastic coxarthrosis is the most severe pathology of the hip 
joint and accounts for 21 to 80 % of all joint diseases [1-4]. At the 
present stage of development of traumatology and orthopedics, 
hip replacement is one of the most effective methods of medical 
rehabilitation in adult patients with dysplastic caxarthrosis and 
belongs to the category of complex surgical interventions [5-
7]. The complexity of surgery is conditioned by the anatomical 
features of the hip joint in dysplasia. In dysplastic coxarthrosis, 
there is an underdevelopment of the hip socket, a change in its 
shape and depth, and an underdevelopment of the proximal femur 
[8-11]. The deficit of bone tissue of the coxal cavity, pronounced 
discongruence of the articular surfaces in this pathology 
significantly complicates the possibility of fixation of the 
acetabular component in the correct position, which ultimately 
affects the stability and longevity of the endoprosthesis. The 
results of hip arthroplasty in dysplastic coxarthrosis are inferior 
to primary prosthetics and are accompanied by a high percentage 
of unsatisfactory results [12-14]. 

In the modern literature, the most commonly used classifications 
of hip dysplasia in adults is Crowe J. F. et al. [15].
Study objective.

To justify the use of hip endoprosthesis techniques in dysplastic 
coxarthrosis depending on the type of dysplasia according to 
Crowe.
Materials and methods.

The study is based on the analysis of hip replacement in 
390 patients with dysplastic coxarthrosis, who underwent 436 
endoprosthetics. There were 192 patients with type 1 dysplasia 
according to Crowe, type II – 142, type III – 38 and type IV – 
18 patients. The age of patients ranged from 15 to 61 years and 
averaged 43 years. Pathology was prevalent in women, which 
accounted for 90 %. Preference was given to prostheses with a 
cementless type of fixation, which accounted for 89 %.

In our study, we used the Crowe J. F. classification, which 
is based on the assessment of the level of cranial displacement 
of the femoral head and includes 4 types. In the first type, the 
proximal displacement of the head is up to 50 % of the head 
height or 10 % of the pelvis height, in the second type – 50-75 
% of the head height or 10-15 % of the pelvis height; in the third 
type – 75-100 % or 15-20 %, respectively, and in the fourth 
type, the proximal displacement is more than 100 % of the head 
height or 20 % of the pelvis height.
Results and discussion.

An important task of the surgeon during hip replacement in 
patients with dysplastic coxarthrosis is to install the acetabulum 
component of the prosthesis in an anatomical position in 
compliance with the recommendations of spatial location, 
especially in types III and IV of dysplasia.

Endoprosthetics in types 1 and II of hip dysplasia did not 
present any difficulties. The amount of bone tissue of the 
acetabulum of the pelvis is sufficient for the use of cups with 
primary press-fit fixation. Usually, acetabular components of 
small size were used. 

In type III dysplasia, there was a significant deficit of bone 
tissue of the anterior, posterior columns and acetabular roof. In 
such cases, bone grafting is used. The material for bone tissue 
is the removed head of the femur. An important condition for 
obtaining graft fusion is careful fitting of the bed with the graft 
and its stable fixation with screws. Shortening of the limb in type 
III dysplasia, as a rule, does not exceed 4 cm, so the surgery may 
be performed in one stage and without a shortening osteotomy.

 In type IV dysplasia with shortening of the lower limb to 4 
cm, a single stage endoprosthetics is performed. In cases where 
surgical interventions have already been performed in the area 
of the operating field and soft tissue elasticity is lost due to 
scarring, it is possible to perform a shortening osteotomy of the 
proximal femur.

In hip dysplasia with a unilateral process and shortening of 
the limb more than 4 centimeters, endoprosthetics performed 
with the elimination of shortening of the limb, may result in 
neurovascular bundle traction complications, there may appear 
difficulties with the reduction of the prosthesis. Therefore, in 
patients with a unilateral process and shortening of the limb 
more than 4 cm, we used the two-stage surgery method. The 
essence of this technique is that at the first stage, we applied 
a rod device for external fixation with the introduction of rods 
into the pelvis and hip, then gradually performed hip traction in 
order to lower the femoral head to the level of the acetabulum, 
after which the device was dismantled and at the second stage 
hip replacement was performed. 

This technique allows to align the length of the limbs, simplifies 
the reduction of the prosthesis during surgery and prevents the 
development of vascular nerve bundle traction complications.
Clinical case.

Male patient I., 17 years old, came to the clinic with a 
diagnosis of congenital dislocation of the right hip, Crowe type 
IV, left-sided dysplastic coxarthrosis 2 St., relative shortening 
of the right lower limb 9.5 cm. It is known from the history that 
at the age of 6 years, the patient underwent open reduction of 
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the femoral heads with a corrective osteotomy of the proximal 
femur.

A radiograph of the hip joints of patient I. is shown in Fig. 1.
The patient was thoroughly examined, radiography and 

CT of the hip joints were performed, and a 3D model of the 
hip joints was created (Fig.1B). The examination showed 
underdevelopment of the right half of the pelvic bones, with 
a deficit of bone tissue of the acetabulum, the absence of the 
femoral head, and a relative shortening of the right lower limb 
by 9.5 cm.                                             

Figure.1. A – radiograph of the hip joints of the patient I., when 
hospitalized in the clinic; B – 3D model of the hip joint.

The patient set a task for doctors to restore the length of the 
limb during the hip replacement surgery. Taking into account 
the large shortening of the limb, it was decided to lower the 
femoral head to the level of the anatomical position of the 
acetabulum using an external fixation device before performing 
hip replacement, and then perform hip replacement. (Fig. 2)

Figure. 2. A – radiograph of the patient I. at the stage of reduction 
of the proximal part of the right hip to the anatomical level of the 
acetabulum; B – radiograph of the right hip joint after prosthetics.

Preoperative preparation allowed to install the acetabular 
component of the prosthesis in the anatomical position of the 
acetabulum, to eliminate the shortening of the limb by 8 cm 
without neurovascular bundle complications. The patient was 
discharged in a satisfactory condition for outpatient treatment, 
and the result was assessed as good.

The installation of the femoral component also has its own 
peculiarities in patients with dysplastic coxarthrosis, this is due 
to the underdevelopment of the proximal femur. Therefore, it 
is necessary to select the prosthesis stems of small sizes and 

pay special attention to the shape of the bone marrow canal. In 
two cases, we had to refuse the patients in surgical intervention, 
because we could not find the right size of the prosthetic stem.

Certain difficulties arise during endoprosthetics after corrective 
surgery on the proximal femur that the patient has previously 
undergone. In each case, the approach was individual. In 
cases where the angle of curvature is distally at a significant 
distance from the small trochanter, we perform a corrective 
osteotomy of the femur at the top of the curvature and perform 
endoprosthetics using the prosthesis stem as an intramedullary 
rod. In cases where the curvature is located within the large and 
small trochanter, we perform its resection with stitching the 
muscles to the remaining part of the large trochanter.
Clinical case.

Female patient L., 42 years old, came to the clinic with a 
diagnosis of congenital dislocation of the left hip, neoarthrosis, 
a condition after corrective osteotomy of the proximal femur. 
It is known from the anamnesis that 27 years ago the patient 
underwent a corrective osteotomy of the proximal femur with 
fixation in the Ilizarov apparatus with an elongation of the hip at 
the osteotomy level. Upon examination, on the outer surface of 
the hip joint there are multiple soft tissue scars from surgeries, 
movements in the hip joint are rocking, shortening of the limb 
by 4 cm. A radiograph and a 3D model of the hip joint are 
shown in Fig. 3.

Figure. 3. A – radiograph and B – 3D model of the left hip joint of 
patient L., before the operation.

The patient underwent endoprosthetics of the left hip joint 
using a prosthesis with a cementless type of fixation (Fig. 4).

Figure. 4. Radiograph of the hip joint of the patient L., after hip replacement.
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During surgery, the shortening of the lower limb was 
eliminated. There were no complications in the postoperative 
period. The result is regarded as good.
Treatment result.

The results of treatment were tracked for a period from 3 
months to 10 years. Functional results were evaluated based 
on the Harris scale. The average score based on Harris scale 
increased from (41.31 ± 2.75) to (85.31 ± 1.40). In all cases 
of hip replacement, the acetabular component was fixed in the 
anatomical position of the acetabulum. The autografts were 
rebuilt and served as the acetabular roof. When performing 
the plastic surgery of the acetabular roof, the load limit on the 
operated limb was increased to 4-6 months.  All patients had 
their limb length restored. In Crowe type III dysplasia, the 
cranial displacement of the femoral head was compensated 
on average by (2.72 ± 0.13) cm, in Crowe type IV dysplasia 
by (4.40 ± 0.34) cm. Whereas in Crowe IV congenital hip 
dislocation compensation of cranial displacement of the femoral 
head was (5.32 ± 0.35) cm. 

In all cases of total hip replacement with Crowe type III or 
IV dysplasia (n 28), autografts were reconstructed in 96.7% of 
cases.

There were no neurovascular bundle traction complications. 
Conclusions.

1.Hip replacement in dysplastic coxarthrosis belongs to 
complex prosthetics.

2.The acetabular component in hip replacement in Crowe type 
III or IV dysplasia should be placed in the anatomical position 
of the acetabulum. If the cranial displacement of the femoral 
head is less than 4 cm, hip replacement should be performed 
in one stage. In a unilateral cranial displacement of the femoral 
head of more than 4 cm, in order to avoid neurovascular bundle 
traction damage and facilitate the reduction of the prosthesis, 
preparation should be performed with the reduction of the 
femoral head to the level of the anatomical acetabulum using 
an external fixation rod device. It is possible to use a shortening 
osteotomy of the proximal femur, but then the length of the limb 
is not restored.

3.In the presence of a defect in the acetabulum bone tissue, 
plastic surgery should be performed using bone tissue extracted 
from the femoral head, which is rebuilt and performs the 
function of the acetabular roof.
Prospects for further research.

Arthroplasty of the hip joint for severe dysplasia refers to 
complex prosthetics. For the statistical processing of such 
studies the accumulation of clinical observations is necessary.
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