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Objectives: We evaluated the midterm results of total hip
arthroplasty (THA) for femoral neck osteonecrosis.
Method s : The study included 59 patients (23 females, 36
males; mean age 45.6 years; range 24 to 66 years) who under-
went THA in 72 hips. Osteonecrosis was secondary to frac-
ture in the femoral neck in 11 hips (15.3%), was associated
with steroid use in 23 hips (31.9%), and was idiopathic in 38
hips (52.8%). Functional evaluations were made with the hip
scoring system of D’Aubigne and Postel. Bone-implant rela-
tions were assessed radiographically using the Gruen’s seven
zones in the femur and Charnley’s three zones in the acetabu-
lum. The mean follow-up was 4.1 years (range 2 to 7 years).
Resu l t s: The mean D’Aubigne-Postel hip score was 11 . 8
(range 7 to 16), with good or excellent results in all hips. While
no significant difference was found between cementless and
hybrid systems (p>0.05), the mean hip score was significantly
higher with press-fit acetabular systems compared to expan-
sion cups (p<0.001). The effects of the following were found
insignificant on the clinical outcome (p>0.05): etiology, metal-
on-metal or metal-on-polyethylene surfaces, and development
of stress shielding in the proximal femur or of varus-valgus
angulation in the femoral stem. However, the results were sig-
nificantly less favorable in cases in which complications arose
(p<0.001). Intraoperative complications were fissure in five
patients and isolated trochanteric fracture in five patients, all of
which occurred in cementless THA. Heterotopic ossification
was seen in six hips. At the end of 6.5 years, mild polyethyl-
ene wear was detected in eight hips, two of which also had
focal osteolysis in Gruen zone 1.
Conclusion: Thanks to improvements in implant technolo-
gy and surgical techniques, the results of both c e m e n t l e s s
and hybrid systems are satisfactory in hip osteonecrosis,
regardless of the etiology.
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surgery; hip joint/radiography; hip prosthesis.

Amaç: Femur bafl› osteonekrozunda total kalça artroplasti-
sinin (TKA) orta dönem sonuçlar› de¤erlendirildi.
Çal›flma plan›: Osteonekroz tan›s›yla TKA uygulanan 59
hastan›n (23 kad›n, 36 erkek; ort. yafl 45.6; da¤›l›m 24-66) 72
kalças› incelendi. Osteonekroz 11 kalçada (%15.3) kollum fe-
moriste k›r›¤a ba¤l› geliflirken, 23 kalçada (%31.9) steroid ne-
denli idi. Otuz sekiz kalça (%52.8) ise idiyopatik olarak de-
¤erlendirildi. Klinik de¤erlendirmede D’Aubigne-Postel’in
ameliyat sonras› fonksiyonel kalça skoru kullan›ld›. Radyog-
rafik de¤erlendirmede, kemik-implant iliflkisi femur için Gru-
en’in yedi bölgesi, asetabulum için Charnley’in üç bölgesi
kullan›ld›. Ortalama takip süresi 4.1 y›l (da¤›l›m 2-7 y›l) idi.
Sonuçlar : Takip sonunda D’Aubigne-Postel kalça skoru or-
talamas› 11.8 (da¤›l›m 7-16) bulundu. Tüm kalçalarda klinik
sonuç iyi veya mükemmel idi. Çimentosuz ve hibrid sistem-
ler aras›nda kalça skoru aç›s›ndan anlaml› fark görülmezken
(p>0.05), p re s s - f i t vidal› sistemin ekspansiyon kapa göre da-
ha iyi oldu¤u görüldü (p<0.001). Etyolojinin, kullan›lan tafl›-
y›c› yüzeylerin (metal-metal ile metal-polietilen), proksimal
femurda s t ress shielding veya femoral stemde varus-valgus
aç›lanmas› geliflmesinin klinik sonuç üzerine anlaml› etkisi
bulunmad› (p>0.05). Ancak, ameliyatta veya sonras›nda
komplikasyon geliflen kalçalarda klinik skor daha düflüktü
(p<0.001). Ameliyat s›ras›nda befl kalçada fissür, befl kalçada
da izole trokanter majör k›r›¤› geliflti ve bunlar›n hepsi çimen-
tosuz sistemlerde görüldü. Alt› kalçada heterotopik ossi-
fikasyon geliflti. Sekiz kalçada ortalama 6.5 y›l sonunda hafif
polietilen afl›nmas› gözlendi; bunlar›n ikisinde Gruen bölge
1’de fokal osteoliz geliflti.
Ç›kar›mlar: Geliflen implant teknolojisi ve cerrahi teknik-
ler sayesinde, etyolojiye bak›lmaks›z›n, kalça osteonekroz-
lar›nda hem hibrid sistem hem de çimentosuz sistem sonuç-
lar› baflar›l›d›r.
Anahtar sözcükler: Artroplasti, replasman, kalça; femur bafl› nek-
r o z u /cerrahi; kalça eklemi/radyografi; kalça protezi.
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Osteonecrosis of the femoral head is also known
as avascular or aseptic necrosis. The disease starts
with disruption of the blood flow and ends up with a
pathology destructing the hip joint. It is generally
seen in young patients between second and fourth
decades and is seen 4 times more frequently in
males. Steroids, excessive alcohol consumption,
autoimmune diseases, trauma, pancreatitis, hyper-
lipidemia, haemoglobinopathies, hypercoagu-
lopathies, and Gaucher’s disease are known etiolog-
ic factors.[1] Osteonecrosis is idiopathic in 20% of all
cases. Both hips may be involved in 30-50% of the
cases.[2] The ost frequent complaint is pain and limi-
tation of hip joint movements. Although there are
many treatment methods for this problem, none of
them eliminates the disease totally giving the patient
full relief of symptoms and full return to activities.
Total hip arthroplasty is the most efficient method of
treatment especially in advanced stage disease when
other treatment methods fail.[3] With the advance of
implant technology and techniques and elimination
of the causes of previous unsatisfactory results, this
operation yields excellent results. In this study we
aimed to evaluate the midterm results of total hip
replacement and the effects of cemented and unce-
mented stems, bearing surfaces and etiology on
implant survival.  

Patients and methods

This study was conducted on 59 patients with
avascular necrosis who had undergone total hip
replacement (72 hips) between January 1997 and
January 2004. There were 36 men and 23 women
with a mean age of 45.6 (range 24-66).  The hips
were graded using Ficat grading system.[4] Eight
hips were Ficat grade 3, 53 hips grade 4. Eleven hips
had post-fracture osteonecrosis. 

Direct lateral approach was used in all patients.
The etiology was identified according to patient his-
tory whenever possible. The hip range of motion
was determined by physical examination. The type
of prosthesis was determined on preoperative radi-
ographs using templates. 

The etiology was idiopathic in 38 (52.8%),
steroid use in 23 (31.9%), collum fracture in 11
(15.3%) hips.  We used Secure-Fit (Howmedica
Osteonics, Mahwah, NJ, USA) prosthesis in 25
(34.7%),  Protek-Sulzer (Protek AG, Bern, Sweden )

prosthesis in 40 (55.6%) and Zimmer (Zimmer Ltd,
Swindon, England) type of prosthesis in 7(9.7%)
hips.  Cementless stem fixation was used in 44
(61.1%) hips, cemented stem fixation was used in 28
(38.9%) hips. All acetabular cups were cementless.
We used pres fit actabular cups with screws in 40
(55.6%)  (Howmed›ca Osteon›cs, Protek- S u l z e r,
Z›mmer), and expansion cups in 32 (44.4%) hips
(Spotorno CLS, Protek AG, Bern, Üsv›çre).
Poliethylene inserts were used in 47 (65.3%) hips
and metal inserts were used in 25 (%34.7). All
femoral heads had 28mm diameter. The mean oper-
ation time was 90 minutes (range 70-110min) and a
mean of 3 units of erythrocite suspension was trans-
fused to patients. All drains were removed at 24-48
hours followed by full weightbearing mobilization
of the patients using a walker. Antibiotic prophylax-
is using first generation cephalosporins was started
30 minutes bofore the operation and was continued
till postoperative 3rd day.  Antithrombotic prophy-
laxis was done using low molecular weight heparins
till postoperative 3rd week. The stitches were
removed at third week and the patients were encour-
aged to walk without walker at postoperative 4th
week. 

The mean duration of follow-up was 4.1 years
(range 2-7 years).

Clinical evaluation
D ’ A u b i g n e - P o s t e l ’s functional hip score was

used for postoperative evaluation.[ 5 ] All patients
were called to clinical and radiological follow-up at
postoperative 3rd, 6th,12th months and yearly there-
after. Hip pain, hip range of motion and differences
during walking were recorded both preoperatively
and during postoperative follow-up.  Points equal to
or over 12 were regarded as good development or
excellent, points between 7-11  as good, points
between 3-7 as moderate and points less than 3 were
graded as bad result.   

We also tried to determine the role of etiology
and the choice of cemented or uncemented systems
on peroperative and postoperative complications. 

Radiographical evaluation
Anteroposterior and lateral X-rays belonging to

the preoperative and postoperative perids were used
for radiographical evaluation. The femoral side was
evaluated according to the classification of Gruen et
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a l ,[ 6 ] and the acetabular side was evaluated according
to DeLee and Charnley’s classification[ 7 ].. The
femoral side was evaluated regarding varus- valgus
angulation, subsidence, bone resorbtion, radiolucent
lines, stress shielding, polyethylene wear. Acetabular
components were evaluated regarding the inclination
angle and bone cyst formation under the component.
Heterotopic bone formations were also recorded.    

Statistical analysis
The analyses were done using SPSS statistical

software. Student’s T-test, Mann-Whitney U-test,
Kruskal-Wallis test and Chi-square tests were used.
P<0.05 was accepted as significant.  

Results
Clinical findings
Bony fissufre developed in proximal femora of 5

patients during insertion of uncemented stems.
These were fixed  using cable and cerclage systems
and none caused a problem regarding implant fixa-
tion. Five patients (4 cementless, one cemented) had
a non displaced fracture of trochanter major. Only
one was fixed the others were conservatively treat-
ed. These did not affect implant stability. No patients
had an implant dislocation or wound infection in
both early and late follow-up. Early and late postop-
erative complications are listed in Table 1. 

The mean postoperative D’Aub›gne-Postel
scores were 11.8 (range 7-16). The mean score was
12.3 (8-16) in cementless systems (44) and 11.2 (7-
16) in hybrid systems (28). There was no significant
difference regarding these scores (p>0.05). When
the relationship between acetabular cup and the hip
scores were investigated, the pressfit cups with
screws (40) yielded a mean score of 12.8 (8-46) and
the expansion cups (32) yielded a mean score of 10.7
(7-16). The difference was significant (p<0.001).    

The relationship between  etiology and the hip
scores were also investigated. The mean scores for
post fracture, idiopathic and post steroid use hip
replacements were  12.1 (10-16), 12.1 (8-16), 11.4
(7-16) respectively. There was no influence of etiol-
ogy on hip scores (p>0.05). We also found out that
the previous fracture fixatiion did not have a nega-
tive effect on stem fixation and the clinical result. 

No significant differences were found regarding
the hip scores in patients with poliethylene on metal
(45) and metal on metal (25) bearing surfaces

(p>0.05). The mean scores in patients with compli-
cation (femoral fissure, trochanteris fracture, hetero-
topic ossification, polyethylene wear) and without
complication were 10.7 (7-16) and 12.7 (9-16)
r e s p e c t i v e l y. The difference was significant.
(p<0.001).

There was again no difference between the hip
scores of the patients with  (66) or without (6)  stress
shielding in the proximal femur. (p>0.05). Varus or
valgus angulation of the stem did not affect the
results. (p>0.05).

Radiographical findings
Proximal femoral fissures and fractures of the

trochanters all developed during cementless
femoral stem insertion. (Figure1). All fissures were
fixed with cerclage wires and cables. Tr o c h a n t e r i c
fracture was fixed in only one case as it was unsta-
ble. The other 4 were stable and thus, were conser-
vatively treated. The proximal femoral fractures
did not affect implant stability. 

There was polyethylene wear in 8 hips at a mean
of 6.5 years (range 5-7 years) (Figure 2). There was
a focal osteolysis in Gruen Zone 1 in 2 of these hips. 

There was heterotopic ossification in 6 hips
(5 Brooker type1, 1 Brooker Type 2).

We had used cemetless femoral stems with prox-
imal porous coating in all cases with stress shielding.
In 4 of the cups with excessive inclination we had
used an expansion cup. In 2 we had used pres-fit
cups with screws. Nine of the stem alignment prob-
lems were in cementless and 3 were in cemented
stems. Acetabular cup migration was was seen in
only one case with an expansion cup.  (Figure 3) .
None of the stems showed any subsidence. There
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Table 1. Peroperative and postoperative complications. 

Complication                                        Number of Hips 

Proximal femoral fissure                                     5
Trochanteric fracture                                      5
Polyethylene wear                                   8
Heterotopic ossification 6
Stress shielding                                                  6
Focal osteolysis 2
Excessive inclination of the acetabular component 6
Varus-valgus angulation of the femoral stem 12
Migration of the acetabular cup                           1



was no cortical erosion or cystic lesion in any of the
hips. 

Discussion

Although there are various surgical treatment
alternatives regarding femoral head osteonecrosis,
THA is the optimal method of threatment regarding
pain relief and functional outcome in advanced stage
disease. There are studies advicating that total hip
arthroplasty yields beter results than hemiarthroplas-
ty or resurfacing arthroplasty in terms of pain
relief.[8-10] We did not perform hemiarthroplasty or
resurfacing to any one of the patients. . In 8  patients
with cementless stems there was groin pain. Four of

them had an iatrogenic fissure in the proximal femur.
And the other four had proximal stres shielding.
Groin pain possibly originated from too tight inser-
tion of the stem or the surgical technique. 

Both cemented and uncemented THA’s yielded
unsatisfactory early results in osteonecrotic hips in
the past. Implant geommetry, cementnig techniques,
periprostetic osteolysis, polyethylene wear, bad
quality of osteonecrotic bone were all accused fac-
tors.[6,9,11 - 13] Our results in both cemented and unce-
mented hips were satisfactory. At a mean of 4.1
years, the mean D’Aub›gne-Postel hip scores were
11.8 (range 7-16) and there were no differences
between cemented and uncemented systems.
(p>0.05). 

We think that the improved cementing techniques
and the improved implant designs positively affect-
ed our results. 

There are authors reporting very good clinical
results with the use of expansion cups.[14,15]

We used pres fit cups in 40 and expansion cups in
32 patients. The mean hip score in press fit group
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Figure 1. A case of bilateral osteonecrosis. Bilateral pres
fit acetabular cups were used with cementless
stems. A proximal femoral fissure was fixed with
cerclage wires Figure legend.

Figure 2. Polyethylene wear in an expansion cup. 

Figure 3. Micromotion and resultant heterotopic ossifica-
tion around and expansion cup. 



was (12.78) excellent but was (10.72) good in
expansion cup group. The difference was statistical-
ly significant. (p<0.001). We think that the cause of
this was the micromotion of these cups. Chiu et al.[16]

compared the outcomes of THR’s done for
osteonecrosis and osteoarthritis and reported that the
implant survival was less in the osteonecrotic group
especially in cases secondary to alcohol or steroid
use. The idiopathic cases or the cases secondary to
trauma did not yield iinferior results to the cases
with osteoarthritis. In our study the hip scores of the
patients with post fracture, idiopathic and post
steroid use osteonecrosis were 12.1, 12.1 and 11.4
respectively and the etiology did not influence the
scores. (p>0.05). Prior fracture fixation also did not
adversely influence the stem fixation and the clinical
result. In previous studies, the short survival in post
steroid use osteonecrosis was attributed to tendency
to infection and low bone quality but we did not find
any influence of the etiology of osteonecroosis on
clinical outcome at a mean of 4.1 years follow-up. 

One of the biggest problems following THR is
bearing surface osteolysis. Metal on polyethylene
and metal on metal surfaces are the most frequently
used combinations. Although there are many rea-
sons for osteolysis the most important causative fac-
tor is the debris material originating from the poly-
ethylene insert.[17, 18] We have been using the
UHMWPE (ultra h›gh molecular we›ght polyethyl-
ene) to decrease polyethylene wear. Jessen et al
applied metal on metal bearing surfaces to 100 con-
secutive patients and did not find any evidence of
loosening ofter 10 years follow-up.[19] In our study,
of 47 hips with poliethylene on metal articulation, 32
had UHMWPE inserts. We used metal on metal
articulation in 25 hips. We did not find any clinical
difference between these two bearing surfaces but
found signs of poliethylene wear in 8 patienyts with
classical metal on poliethylene articulation at 5-7
years follow-up. Two of these had focal osteolysis in
Gruen zone 1. The mean scores in patients with
complication (femoral fissure, trochanteris fracture ,
heterotopic ossification, polyethylene wear) and
without complication were 10.7 (7-16) and 12.7 (9-
16) respectively. The difference was significant.
(p<0.001).

Although there are studies showing that proxi-
mal femoral stres shielding decreases bone stock in

the long term and adversely affects the clinical out-
come,[20] we did not find any effect of proximal stres
shielding or varus valgus malalignment on clinical
outcome. 

Femoral head osteonecrosis is a disease that
destructs the entire hip joint. This typically is the
disease of the young people. The higher activity
level of these individuals exclude the THR as a treat-
ment alternative in early stage osteonectrosis. With
the advent of new technology, THR is the best treat-
ment alternative in advanced stage osteonecrosis
especially when other treatment methods fail. Today,
this operation can be performed on young and active
patients just as in older osteoarthritic patients. The
insertion of cementless stems require a high level of
attention with a meticulous technique. Unnecessary
pushing movements should be prevented. Although
the etiology does not have any influence on implant
survival, we advocate the use of pres-fit acetabular
cups with screws.  As there are no significant differ-
ences between the bearing surfaces, the choice of the
bearing surface should better be the decision of the
surgeon. 
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