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Abstract

Background: The aim of this study is to affirm the importance of operative treatment of severe
dysplastic coxarthrosis through analysis of the results of implantation of total cementless endo-
prothesis in patients with DDH Crowe types III and IV.

Patients and methods: This retrospective study involved 28 patients (30 hips) with dysplastic coxart-
hrosis, in whom an implantation of cementless total hip endoprothesis was performed at the Uni-
versity Clinic for Orthopaedic Surgery in Skopje. In 26 of the patients the involvement was unilateral
and in two patients it was bilateral. The inclusion criterion was radiographically proved severe hip
dysplasia Crowe types IIl and IV. Twenty-one of the patients were female and 7 male, and age
distribution was in an interval from 30 to 65 years. The ingrowth of the implant was evaluated using
the clinical method, native radiographs and radioisotopic examination with Tc99m. The follow-up
period lasted 5 years, and the results were evaluated using the Harris hip score system.

Results: 19 of the patients presented an excellent result of the operative treatment, there were 8 good
results with persistent local pain 6 months postoperatively, in one case a surgical revision and
reimplantation of the acetabular cup was performed, while one patient underwent a surgical revision
and reimplantation of the femoral stem and in another patient there was nonunion at the place of the
subtrochanteric osteotomy. Full weight-bearing without the use of crutches was achieved 3 months
postoperatively, and no serious early postoperative complications were registered in our patients.
Discussion and conclusions: In the majority of cases in whom a total hip replacement with cemen-
tless endoprothesis is performed because of dysplastic coxarthrosis, a sufficient primary fixation
both of the acetabular and the femoral component is achieved, unless one-third of the acetabular cup
is left uncovered with bone stock. The problems of decreased muscle strength and limping are
usually solved by means of physical therapy in a time period of 45 months.

Key words: Developmental Dysplasia of the Hip, Crowe Classification, Cementless Total Hip Replacement,
Harris Hip Score.

hood and intermittent aches in the groin or
thigh area. The pain starts to become more

Introduction
Developmental dysplasia of the hip is a

congenital disease that is characterized by ina-
dequate development of the hip with impaired
ossification of the lateral acetabular epiphysis
accompanied with displacement of the femoral
head from its central position in the acetabulum
[1]. The patients have a limp from the child-

severe in the third and fourth decade of life [2].
In that period the patient becomes determined
that they need to undergo a surgical procedure.
The surgical treatment of dysplastic co-
xarthrosis by the use of cementless endoprost-
hetic replacement of the hip requires a smart so-
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lution in order to overcome the enormous num-
ber of anatomical and functional disorders im-
posed by the basic disease. Among the problems
that should be bridged with this type of ope-
rative intervention we refer to the following:

— Anterior and lateral dysplasia of the
acetabulum

— Deformity in the proximal femur

— Muscle imbalance

— Leg length discrepancy

There are numerous possible solutions
regarding the problem of dysplastic coxarthro-
sis in the orthopaedic surgery. Among the
many rational solutions there are several that
impose as appropriate:

— Solution for the acetabular dysplasia or
the neoacetabular coxarthrosis with the use of
cementless endoprosthesis without the use of
supraacetabular reconstruction such as the
Harris procedure or metal augmentation.

— Use of a small and perforated acetabu-
lar cup, placed in the true acetabulum.

— A dysplastic polyethylene liner that
would cover 2/3 of the dysplastic acetabulum.

— At the same time, achievement of a
good press fit fixation.

By using the mentioned solutions we
achieved:

— Correction of the anteversion of the aceta-
bulum and the antetorsion in the procimal femur.

— Correction of the leg length discrepancy.

— Correction of the imbalance of the soft
tissue around the hip.

Table 1

In cases with severe congenital disloca-
tion, known as neoacetabular coxarthrosis (Cro-
we types III and IV) the orthopaedic surgeon
faces a great challenge. Placement of the ace-
tabular component in the true acetabulum can
lead to significant lengthening of the leg, which
can result in nerve injury. This problem is sol-
ved with subtrochanteric shortening osteotomy
of the femur, which requires a thorough know-
ledge of the anatomy, as well as total mastery
of the operative technique [3]. Enormous atten-
tion should be paid to a correct reconstruction
of the soft tissues around the hip. If the ope-
ration is performed properly, it leads to lasting
and functional hip replacement.

Material and methods

This retrospective study was conducted
on 28 patients with dysplastic coxarthrosis, of
whom 26 had unilateral involvement, and two
patients had bilateral developmental dysplasia
of the hip. All of them were treated with ce-
mentless total replacement of the hip at the
Universisty Orthopaedic Surgery Clinic in
Skopje. 21 of the patients were female and 7
were male, age distribution from 30 to 65 years.

Inclusion criteria

We included patients whose radiographic
findings displayed severe dislocation of the hip
according to Crowe types Il and IV (Table 1).
Eighteen of the hips were classified as Crowe
type III, while the remaining 12 were classified
as Crowe type IV.

Classification of adult developmental dysplasia of the hip according to Crowe

Section 1 — The patient answers the following eight questions with one of the answers given:

I. Pain II. Support II1. Distance walked | IV. Limp
None, or ignores it None Unlimited None
Slight, occasional, no compromise in Cane/Walking stick for Six blocks (30 Slight
activity long walks minutes)
Mild pain, no effect on average activities, Cane/Walking stick most | Two or three blocks | Moderate
rarely moderate pain with unusual activity, | of the time (10—15 minutes)
may take aspirin
Moderate pain, tolerable but makes conces- | One crutch Indoors only Severe or
sions to pain. Some limitations of ordinary unable to
activity or work. May require occasional walk
pain medication stronger than aspirin
Marked pain, serious limitation of activities | Two Canes/Walking sticks | Bed and chair only
Totally disabled, crippled, pain in bed, Two crutches or not able
bedridden to walk
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V. Activities — shoes, VI. Stairs VII. Public VIII. Sitting
socks transportation
With ease Normally without using a | Able to use Comfortably, ordinary
railing transportation (bus) chair for one hour
With difficulty Normally using a railing | Unable to use public On a high chair for 30
transportation (bus) minutes

Unable to fit or tie In any manner

Unable to sit comfort-
tably on any chair

Unable to climb stairs

Materials

The types of endoprosthetic replacement
material that we used in the operative treatment
of the dysplastic coxarthrosis were those used
in standard procedures — Zimmer and Jonhson
& Jonhson.

Surgical technique

All the patients had undergone preope-
rative clinical examination, measurement of the
leg length was performed, radiographs and de-
termination of the Harris Hip Score. The preo-
perative radiographs were used to template the
endoprosthetic components, as well as to deter-
mine the position, dimension, depth and angle
of anteversion of the false and true acetabulum,
the bone stock that is at disposal in the true ace-
tabulum, and the shape of the femur, as well as
the need to shorten it. Only standard endopros-
thetic material was available. All the operations
were performed by the same team of surgeons.

All the patients were operated under spinal
anaesthesia. We used an antero-lateral approach.
With careful preparation of the periarticular
structures we approached the joint itself. After
the femoral neck appeared it was resected with a
power saw and removed. Then the true acetabu-
lum was identified. Acetabular preparation imp-
lies removal of the pulvinar and reaming of the
reestablished true acetabulum in physiological
anteversion of 10 degrees and abduction of 45
degrees. Placement of the acetabular component
was completed with screw fixation. After careful
manual dragging of the proximal part of the
femur distally, paying attention at the same time
not to injure the sciatic nerve, we assed the need
of additional femoral resection. Because of elon-
gation greater than 3 to 4 cm in the leg length, in
7 of the patients we needed to perform shorte-
ning of the femur. The next step was reaming of
the femoral part as well as definite implantation
of the femoral component, which was also used
as an intramedullary osteosynthetic material if
femoral resection was performed. Following

these steps, we proceeded towards reduction of
the hip and checking the possibility of disloca-
tion of the components. After placement of the
drainage and soft tissue reconstruction, the pa-
tient left the operating room when the closure of
the wound was complete.

Postoperative treatment and evaluation

of the results

Our team proceeded towards walking
exercises the day following the operation. Anti-
biotic prophylaxis was conveyed in all the pa-
tients. Patients started gradually with weight
bearing when walking, leading to complete
weight-bearing and walking without crutches 6
months after the operative interventions in all
the patients.

The incorporation of the total hip endo-
prosthesis was evaluated by the use of the cli-
nical method, roentgenogram analysis and
body scan with Tc99m. The patents’ follow-up
lasted 5 years.

The results were evaluated with the Har-
ris Hip Score (Table 2) [4]. A successful result
meant a postoperative increase in the Harris
Hip Score of more than 20 points accompanied
by a radiographically stable implant (Figure 1)
with no additional femoral reconstruction.

Table 2

Harris Hip Score Grading. HHS < 70 Poor result,
70—-79 Fair, 80-89 Good, 90—100 Excellent

Section 2 — To score this section all four must

be 'yes', then get 4 points

Less than 30 degrees of fixed flexion

Less than 10 degrees of fixed int rotation in extension
Less than 10 degrees of fixed adduction

Limb length discrepancy less than 3.2 cm (1.5 inches)
Section 3 — Motion

Total degrees of flexion

Total degrees of abduction

Total degrees of external rotation

Total degrees of adduction
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A

B

Figure 1 — Roentgenograms of hip of 55-year-old woman that represent: A. Preoperative anteroposterior
Roentgenogram with dislocation of the hip Crowe type IV. B. Postoperative, placement of the acetabular cup
in the true acetabulum as well as subtrochanteric shortening of the femur

Results

In the process of clinical evaluation, the
analysis of the radiographs and the Tc99m
scans two orthopaedic surgeons, a specialist in
radiology and a specialist in nuclear medicine
were involved. Anamnestically and clinically
with the use of the Harris Hip Score (HHS) we
reached the following results: preoperative
mean value of the HHS was 41 (9-57), imme-
diately after the operation 72, after one year’s
follow-up 8; reaching 85 points (70-97) in the
fifth year after the operation (Diagram 1).

1060

90
80 B85
81

o 72

&0

50

40

41

30

20

10

0 T T T
P ¥ F Iy 1 yemr up

& years follew-up

= Hartis Hip Score

Diagram 1 — Harris Hip Scores in preoperative
and different postoperative phases of follow up

In the preoperative clinical examination
all the patients except one had a positive Tren-
delenburg sign; and in the postoperative exami-
nation the Trendelenburg sign was absent in all
the patients. Leg length discrepancy was im-
proved by a mean value of 9 mm postoperati-
vely, bearing in mind the preoperative discre-
pancy of a mean 2.2 centimetres value. In all
the patients postoperative roentgenograms were
performed in different phases of the follow-up.
Loosening of the stem was noticed in one pa-
tient, and a radiolucent line around the aceta-

bular component appeared in another patient.
In one patient there was nonunion at the place
of the subtrochanteric osteotomy.

Two patients had to undergo a bone scan
with Tc99m in order to enlighten the case (pain
persistence without clinical and radiological
changes). 19 of the operated hips had excellent
results, 8 had a good result, but with persistent
pain 6 months after the intervention, one case
was revised and reimplantation of the acetabu-
lar component was done, there was also nonu-
nion at the site of the subtrochanteric osteo-
tomy 8 months after the operative intervention
(Diagram 2).

& Greatresult: 19 patients

i Good result: 8 patients

Acetabular component
revision: 1 patient

W Femmurnonunion: 1 patient

i Femoral loosening: 1 patient
Diagram 2 — Diagram showing the results we achieved

Discussion

The question regarding high hip dislo-
cations was first asked by Crowe, suggesting at
the same time the classification for adult deve-
lopmental dysplasia of the hip assessment [2].
The problems that are mentioned in his paper
from 1979 as to location, fixation and size of
the acetabular component are even today a
matter of discussion, pointing out at the same
time that the biggest bone stock is placed in the
true acetabulum. That principle is clearly deter-
mined and a tendency exists to place the aceta-
bular component in the true acetabulum (the
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percent of loosening of the acetabular compo-
nent is 13% compared to its placement proxi-
mal to the true acetabulum, where the loose-
ning frequency is 42%). In most cases by imp-
lantation of a cementless total hip endoprost-
hesis to dysplastic hips good primary fixation
of the acetabular and the femoral component of
the replacement is achieved, always paying at-
tention not to leave more than 1/3 of the ace-
tabular cup uncovered with bone. Whereas put-
ting the femur in the true acetabulum leads not
only to lengthening of the extremity by several
centimeters, which leads to leg length discre-
pancy, but also to injury of the surrounding
nerve structures in dislocations of Crowe type
IV. Therefore, searching for an appropriate so-
lution surgeons came across the subtrochante-
ric shortening of the femur, which was prima-
rily used as a treatment for congenital hip dis-
location in older children [5], but from the
1980s has found its way in total hip replace-
ment of the dysplastic hip [6]. Another problem
that rings a bell in these patients are the contra-
ctures of the soft tissues around the joint, that
seeks deliberate release of these structures,
beginning from the joint capsule, to the adduc-
tors, abductors and other muscles around the
hip, giving special attention to the gluteus me-
dius muscle, that represents the main force in
the abductors in the hip, having an important
role in stability and movement [7].

Conclusion

The essence of the technique we use is
constructing normal biomechanics by complex
remodelling of the disturbed biology. The in-
crease of the Harris Hip Score from the preope-
rative 41 points to the postoperative 85 (post-
operative increase in Harris Hip Score of 44
points) in these patients proves the efficiency
of the method that we used in patients with
Crowe types III and IV dysplasia.

Type I |hips have less than 50% subluxation
Type II |hips have between 50% and 75% subluxation

Type 111 |hips have between 75% and 100% subluxation
Type IV |hips have more than 100% subluxation
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Pesume

AHAJIM3A HA PE3YJITATUTE

O UMIIVIAHTAIIUJATA

HA BECHEMEHTHA TOTAJIHA
EHAOMNPOTE3A HA KOJIKOT KAJ TEIIKA
JAUCIINIACTHYHA KOKCAPTPO3A

Bukrtop Kamuap, Anacracuka Ilonocka,
Henan AranacoB, Muiiena boroeBcka

YHuBep3UTETCKa KIMHKUKA 32 TPayMaToJIoryja,
OPTOTICJICKU O0JIECTH, aHECTE3Hja, peaHnMaIh]a
Y UHTEH3WBHO JIEKYBam€ U Y PreHTEH LIeHTap,
Ckorje, P. Makenonuja

Boseo: llenta Ha oBaa cTynuja € HU3 aHa-
JM3a Ha JTOOMEHHUTE pe3yJTaTH Ja ce peapupmupa

3HAYCHHETO Ha OTEPATHBHOTO JIEKYBAE HA JIUCILIAC-
TUYHUTE KOKCApTPO3W CO MMILIAHTAIMja HA TOTal-
HU OECIIEMEHTHH SHIOIPOTE3H.

Maidepujan u meitioou: Bo oBaa perpocriek-
TUBHa cTynuja ce ondatenu 28 nanuentH (30 xon-
Ka) CO JWCIUIACTHYHA KOKCApTPO3a, JIEKYBaHHU CO
UMILIaHTAIMja HA TOTajdHa OeclieMeHTHa €HAONPO-
Te3a Ha KOJIKOT Ha YHHBEP3UTETCKaTa KIMHHUKA 32
opromencku 6onectu Bo Ckormje. Kaj 26 manueHTn
QIUcIIa3ujaTta Oelle yHWJIaTepaiHa, a Kaj [Bajua
nanueHTn Ounarepanta. MHKITy3HOHH KpUTEpUYMHU
Oca paauorpad)CKy JUjarHOCTUIIMPAHA TEIIKa JIUC-
mwiazuja cropea Crowe tum I u IV. 21 manuent
Oea oJ JKEHCKH, a 7 O MAIIK{ MOJ, BO3pacHara
muctpubymmja 6eme on 30 go 65 romuau. MHKOp-
ropariyjaTa Ha TOTaTHaTa EHIONpoTe3a Oellre eBary-
HpaHa CO IMMoOMOoHI Ha KIIMHHUYKUOT MCTOJ, PCHATC-
Horpadckuor mMeron u cipHTUrpaduja co Tc99m.
Pesynrarute ce cnenmea Bo mepuoJi Of MET TOAUHHU.
Pesynratute ce eBamympaa kopucrtejku Harris Hip
Score.

Pesynivaiuu: 19 on onepupaHuTe KOJKOBU
Oea co ojyMueH pe3yaTar, 8 co modap pe3ynTar u
CO MPUCYTHA MEP3UCTEHTHA 00JIKa 10 6 MECEIH 1Mo
OTiepaTHBHATA WMHTCPBCHIIMjA, Ka] €JCH CIIy4aj
Oemre HampaBeHa OIEpaTHBHA pPEBH3Hja W PEUM-
IUIaHTaNMja Ha aneradylapHaTa KOMIIOHEHTA, JI0-
JleKa Kaj e[leH MalMeHT MMaIle nohunion Ha Mec-
TOTO Ha CYNTpPOXaHTepHaTa ocreoromuja. IloT-
MOJTHO ONTOBapyBame 0Oe3 MoMOoIl Ha MaTepULn
Oellle MOCTHTHATO TPU MECELH MO ONEPaTUBHUOT
3adar 0e3 MOCEpHO3HU PaHH TOCTOIIEPATUBHH KOM-
TUTUKAITAH.

Juckycuja u 3axnyuoyu: Bo HajromeM Opoj
Cly4au TpH HUMIUIAHTaIlMja Ha TOTaJHA Oecle-
MEHTHa €HJIOMPOTe3a Ha KOJIKOT Kaj AUCIUIACTUYHU
KOKCapTpo3H ce OCTUT'HYBa 100pa npumapHa (puk-
camyja Ha aneta0ynapHara U gemMopaiHaTa KOMITO-
HEHTa Ha TpOTe3aTa, CeKOrall BOJEjKH CMeTKa Ja
He ce ocTaBW moBeke oj 1/3 ox ameraOymapHaTa
Kara HeIMpenokpueHa co kocka. CpenHara TOCT-
omnepaTuBHa BpeaHocT Ha Harris Hip Score u3ne-
cyBa 85. MyckyliHata cuiia M pelaBame Ha mpoo-
JIEMOT CO HAKPUBYBAETO CE HAAMUHYBA CO TIOMOII
Ha (U3WKaNHA Tepamyja BO BKYIIEH BPEMEHCKH
HEPHOJT O YETHPH U MO MECEIIH.

Kayunu 300poBu: pa3BojHa JqucIUla3vja Ha KOJK, Oec-
[IEMEHTHA CHJOMpOTe3a Ha Kojk, Crowe-kiacudukanyja,
Harris Hip Score.



