
Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalInformation?journalCode=iort20

Acta Orthopaedica Scandinavica

ISSN: 0001-6470 (Print) (Online) Journal homepage: informahealthcare.com/journals/iort19

The isoelastic hip prosthesis followed for 5 years

Jean Butel & James E. Robb

To cite this article: Jean Butel & James E. Robb (1988) The isoelastic hip prosthesis followed for
5 years, Acta Orthopaedica Scandinavica, 59:3, 258-262, DOI: 10.3109/17453678809149357

To link to this article:  https://doi.org/10.3109/17453678809149357

Published online: 08 Jul 2009.

Submit your article to this journal 

Article views: 269

View related articles 

https://informahealthcare.com/action/journalInformation?journalCode=iort20
https://informahealthcare.com/journals/iort19?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.3109/17453678809149357
https://doi.org/10.3109/17453678809149357
https://informahealthcare.com/action/authorSubmission?journalCode=iort20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=iort20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.3109/17453678809149357?src=pdf
https://informahealthcare.com/doi/mlt/10.3109/17453678809149357?src=pdf


258 Acta Orthop Scand 1988;59(3):25@-262 

The isoelastic hip prosthesis followed for 5 years 

Jean Butel and James E. Robb 

ITn 1981 and 1982. 58 patients ( h l  hips) received an isoeliistic noncemented 
femoral component and a bipolar cup for nontrnumatic hip disease. Three 
patients were lost to follow-up and 8 died. leaving 47 patients (51 hips) Tor 
review after a minimum o f 5  years. There were seven failures - two infections. 
four technical errors, and one migration of an acetabular component. Of the 
remaining 44 hips. 42 scored good or better ;it review. 

Several cementless systems for hip arthroplasty 
are now available, most of them using immediate 
rigid fixation of a stiff femoral component to 
provide stability to promote bony ingrowth. One 
possible consequence of this is cortical atrophy. 
because the proximal femur is not subjected to 
physiologic loading (Brown and Ring 1985, Engh 
et  al. 1987). Already, concern has been expressed 
over the fixation of porous coated prostheses and 
subsequent metal release (Buchert et al. 1986). 

The senior author (J.B.) accordingly set out to 
design a nonrigid femoral component that would 
a) provide a unit composed of bone and prosthesis 
that together would have similar elastic properties 
as bone, b) allow bony ingrowth, and c) fit the 
natural curves of the femur and fill the medullary 
cavity. We report our experience with this femoral 
component used since 1981 in nontraumatic hip 
disease. 

Patients and methods 

Patients. Fifty-eight patients (63 hips) completed 
5 years' minimum follow-up. Eight patients (nine 
hips) died - 1 immediately postoperatively and 7 
of causes unrelated to hip surgery. Three patients 
were lost to  follow-up. This left 47 patients (51 
hips) for analysis (Table 1). The patients were 
evaluated prospectively using the method of 
Merle d'Aubign6 (1970) and were seen annually. 

Standard anteroposterior and lateral radiographs 
were taken at the annual visit. 

The prosthesis (Figure 1) The femoral com- 
ponent is made of one-piece forged stainless steel. 
There is the usual arrangement of stem, collar, 
and a 140" neck, and a 25-mm head for use with 
a bipolar cup. The stiffness of the stem was 
reduced by a rod construction that maintains 
volume. The surface area in contact with bone was 
extended by increasing stem length (Djerf and 
Gillquist 1987). The heads are available with three 
different internal lengths to  provide a choice of 
neck length. The stem consists of four metallic 
rods in a range of diameters from 1 I to 18 mm in 
1-mm increments. The two lateral and two medial 
rods are linked distally and the two pairs connec- 
ted by a stud. There is a 2-mm gap between the 
medial and lateral rods. and the gap can be 
obliterated by compressing the rods. This flexibil- 
ity allows the component to fit the natural curves 
of the femur, to be firmly fitted within the femoral 
canal, and to permit a gliding of the medial rods 
in relation to the lateral rods. The proximal gap 
between the rods permits macro-ingrowth of 
bone. 

Table 1 ,  Patient details 

Service d'OrthopCdie Traurnatologie, Centre Hospita- 
lier Regional et Universitaire de Grenoble, BP 217 X 
38043 Grenoble Cedex. France 
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Figure 1. The Butel prosthesis 
with a bipolar cup and four stern 
mds. 
The 2-mm gap between the ends 
of the medial and lateral rods can 
be obliterated by compression. 
The stem adapts to the femoral 
curve with three-point fixation be- 
tween calcar, lateral cortex, and 
medial cortex distally. 

Operative technique The posterolateral approach Results 
(Moore 1957) was used for implantation. A 1-cm 
stump of neck, as measured from the lesser 
trochanter. was left after resection. The acetabu- 
lar cartilage was excised to subchondral bone and 
the cup size determined by a trial component. 
Where defects were present in  the acetabular 
surface, autogenous cancellous grafts were used. 
The femoral canal was reamed with Charnley 
taper-pin reamers and a Moore rasp. The internal 
diameter of the canal was then assessed by gauges, 
and a stem of a diameter 2 mm greater than that 

Disregarding the seven hips that failed, the aver- 
age pain score improved from 1.5 to 5.8, range of 
motion 3.2 to 5.5, and walking ability 2.9 to 5.4 
(Table 2). Forty-two of the 44 hips that did not 
fail scored good or better. 

Thirty-five patients experienced postoperative 
discomfort in the groin, particularly when rising 
from a seated position. Four patients experienced 
postoperative thigh pain. Both types of discom- 
fort resolved after 6 months. 

observed on the gauge was inserted. An appro- 
p r i a t e  head and bipolar cup were then  selected, 

Normally the patient was mobilized fully weight 
bearing the following day. There were two excep- 
tions to this: when an acetabular graft was used, 
the patient remained in bed for 4 to 6 weeks before 
being mobilized; and when a fissure in the calcar 
had occurred requiring cerclage fixation, weight 
bearing, but not mobilization, was delayed for 6 
weeks. 

Table 2. Overall postoperative scores according to Merle 
dAubign6 (1 970) 
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Figure 2. Implants in a 77-year-old man with arthrosis seen 
immediately postoperatively (left) and at 5 years (right). The 
clinical result was excellent, and there is bone ingrowth proxim- 
ally between the rods. 

Figure 3 Figure 4 Figure 5 

Figure 3. Condensation at the tip of the stem, bone ingrowth, and cortical thickening seen in a 76-year-old woman 5 years after 
replacement for osteoarthrosis. The clinical result was excellent. 

Figure 4. New bone formation around the bipolar cup seen in a 72-year-old woman 6 years after replacement for osteoarthrosis. 
The clinical result was excellent. The arrow indicates the original acetabular margin. 

Figure 5. New bone formation around the prosthetic neck seen in a 74-year-old man 5 years after replacement for arthrosis. The 
cllnicai result was very good. 

The three hips that were revised to larger 
isoelastic stems scored on an average 17 or very 
good at a minimum of 4 years’ follow-up. The 
patient who developed migration of the bipolar 
cup scored 14 or fair 1 year after conversion to  a 
noncemented component. The 7 patients who 

died during follow-up scored on an average 16 at 
a mean of 3 years’ follow-up. 

Radiography Figures 2-5 show the normal fea- 
tures of the implant. The radiographic analysis of 
the 44 patients at 5 years’ follow-up is summarized 
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Table 3. Radiographic assessment of the cup in 44 arthroplas- 
ties 

Table 4. Radiographic assessment of the stem in 44 arthroplas- 
ties 

rized in Tables 3 and 4. Acetabular resorption. 
evaluated by the method of Collet et al. (1Y85). 
was 2-4 min in 4 cases and less than 2 m m  in 40 
cases. Heterotopic bone was seen in I case only. 
On the femoral side, calcar resorption less than 
2 m m  occurred in 2 patients. 

Complications. One patient died 48 hours post- 

Figure 6 Figure 7 

operatively of massive upper gastrointestinal 
hemorrhage secondary to alcoholic liver disease. 
There were 2 patients with sciatic nerve palsies; 
1 recovered partially and the other fully. There 
were seven failures: two due to early postoper- 
ative sepsis, four due to technical error, and one 
due to migration of the bipolar component. The 
technical errors comprised the use of too small 
stems in four hips resulting in persistent thigh pain 
in three hips and stem breakage in the fourth 
(Figure 6). The hips with thigh pain were either 
revised to a larger stem (two hips) or converted 
to a cemented implant (one hip). The case of stem 
breakage was revised to a larger stem. The 
seventh failure arose as  a result of migration of a 
bipolar cup; this was exchanged with an acetabu- 
lar ring 3 years after primary surgery. 

Discussion 

The advantage of our femoral component lies in 
its ability to adapt to the natural curves of the 
femur. Most patients experienced mild groin or 
thigh pain for a period postoperatively, probably 

Figure 6. Bone ingrowth in the 
proximal pati of the femoral com- 
ponent: The prosthesis was 
changed 3 years after operation 
because of an acetabular protru- 
sion. 

Figure 7. Technical error: stem 
too small for a patient weighing 85 
kg; breakage after 18 months. 
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because of stabilization of the cup in the acetab- 
ulum and the stem in the femur. This type of 
postoperative discomfort is not seen after success- 
ful cemented total hip replacement and represents 
a disadvantage of cementless arthroplasty. 

We have yet to fail to extract a stem even when 
bone is found between the rods (Figure 6 ) .  The 
low percentage of calcar resorption indicates that 
there is little stress shielding in this region. New 
bone formation comprised macro-ingrowth into 
the proximal rods of the femoral implant and 
periprosthetic new bone around the neck and cup. 
These are favorable signs and should be distin- 
guished from heterotopic bone formation. 
Atrophy of the femoral cortex was not found in 
this series. Condensation of bone at the tip of the 
stem may occur for two reasons. First, impaction 
of the stem can compress medullary bone at 
implantation and secondly, more importantly, 
condensation presumably arises from gliding of 
the medial rods against the lateral cortex. This 
indicates physiologic loading of the implant and 
a favorable bony reaction, which should not be 
confused with gross movement occurring between 
the stem as a whole and the femur, indicating 
loosening. 

The four technical errors occurred early on in 
the series until the problem of relating stem size 
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