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repeat revision after an average of 10 years (1-24 years). This left 22 patients (24 hips) 

for further evaluation. Fifteen patients (17 hips) were seen in the outpatient clinic and 

had a full physical and radiological examination. One patient was lost to follow-up 

11 years after the index operation. Six patients were unable to make it to the hospital 

end were interviewed by telephone. All patients were entered in the survivorship 

analysis. Nine of these patients had no revision in the meantime. 

Operation

In all patients, infection was ruled out by culture of a specimen of the preoperative 

aspirate as well as by culture of a specimen of deep tissue taken during the 

operation. A cemented Weber Rotation total hip replacement (Sulzer®. Baar 

Switzerland) was used routinely2.3. This prosthesis has a rotating trunnion bearing 

with three different neck lengths, designed to reduce the wear of the poly-ethylene 

acetabular components.2.3 

The head is made of cobalt chrome alloy, but in 1978 a ceramic head also became 

available. Both heads were available with a choice of three necklenghts. In all cases. 

antibiotic loaded cement was used. There was no standard postoperative regimen as 

far as systemic antibiotics was concerned. 

All operations were done by experienced orthopaedic surgeons using a standard 

technique, as was already described by Marti et al. in 19901. Substantial defects 

were treated with autologous bone graft from the iliac crest. Craniolateral segmental 

defects were treated by a cortico-cancellous graft. If the acetabular component was 

not sufficiently supported by these grafts, a reinforcement ring was used to support 

it. Medial wall defects were filled with bone chips or a cortico-cancellous graft if the 

defect was substantial. 

Methods

We used the Harris hip score (HHS) for clinical evaluation. For radiological analysis we  

used the criteria of Harris4 for the stem and Hodgkinson5 for the acetabular component.

The SPSS® 11.5 statistical package was used for statistical analysis. The life table 

method was used for survivorship analysis. Different endpoints were measured: 

revision for any reason, revision for aseptic loosening of any of the components,  

and revision for aseptic loosening of either the stem or the acetabular components.

Abstract
We reviewed the results of eighty cemented revision total hip replacements (THR), up 

to 24 years after the index operation. The results of this patient group were previously 

reported on after 5 to 14 years, with a survival of 85 % at 14 years.  We now present 

the results extending the follow-up 10 years. We found a survival rate of 81 % after 19 

years when aseptic loosening of the acetabular components was taken as endpoint. 

Survival after 19 years, with revision for any cause as endpoint however was 57 %. 

Twenty-three hips had a repeat revision, excluding two repeat revisions in which only 

the non-revised component was exchanged. There are only nine patients left alive, now 

aged between 86 and 100 years, without the need for a second revision and according 

to their radiographs without the need for a revision in the future. 

Background
In 1990, Marti et al.1 reported on a consecutive series of seventy patients (eighty-

one hips) who had a cemented revision total hip replacement between 1974 and 

1983. After an average follow-up of 8.9 years, four hips had been revised for aseptic 

loosening, and two hips became infected. Another five femoral components were 

loose according to radiographic criteria. Three acetabular components showed 

migration radiographically, and were therefore considered loose. We now report on 

this group up to 24 years after the index operation (average 14 years for the patients 

that are still alive), in order to assess the efficacy of the operative technique.

Materials and Methods

Patients

We found 80 revision total hip replacements between 1974 and 1983, just like the 

group mentioned above. Unfortunately, we were not able to identify all the patients 

that were reported in the previous study, but at least 75 of the procedures were  

well documented, leaving 5 hips (5 patients) as a probable but uncertain match.  

We found 80 revision procedures in 73 patients. Seven patients had bilateral revision 

hip replacements. The average age at surgery was 68.6 years (26-86 years). Fifty-two 

patients (57 hips) had died at the time of follow-up. Nine patients (10 hips) had a 

repeat revision after an average of 8.05 years (0.5-16 years) before they died.  

One had an exchange of the component that was not revised during the index 

operation, after 16 years. Forty-two patients (46 hips) died without the need for a 
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Table 1. Life table with revision for loosening (any cause) as endpoint.

Interval 

start time

Number 

entering 

this interval

Number 

withdrawn 

during 

interval

Number 

exposed to 

risk

Number of 

terminal 

events

Proportion 

surviving

0 80 1 79.50 1 0.9874

1 78 1 77.50 0 1

2 77 1 76.50 0 1

3 76 3 74.50 0 1

4 73 6 70.00 2 0.9714

5 65 1 64.50 0 1

6 64 1 63.50 4 0.937

7 59 6 56.00 2 0.9643

8 51 0 51.00 2 0.9608

9 49 3 47.50 1 0.9789

10 45 3 43.50 1 0.977

11 41 3 39.50 0 1

12 38 2 37.00 2 0.9459

13 34 7 30.50 3 0.9016

14 24 3 22.50 1 0.9556

15 20 0 20.00 1 0.95

16 19 3 17.50 0 1

17 16 5 13.50 1 0.9259

18 10 1 9.50 0 1

19 9 4 7.00 0 1

20 5 2 4.00 1 0.75

21 2 0 2.00 0 1

22 2 0 2.00 1 0.5

23 1 0 1.00 0 1

24 1 1 0.50 0 1

Cumulative 

proportion 

surviving at 

end

Probability 

density

Hazard rate SE of 

cumulative 

surviving

SE of 

probability 

density

SE of 

hazard rate

0.9874 0.0126 0.0127 0.0125 0.0125 0.0127

0.9874 0 0 0.0125 0 0

0.9874 0 0 0.0125 0 0

0.9874 0 0 0.0125 0 0

0.9592 0.0282 0.029 0.0231 0.0197 0.0205

0.9592 0 0 0.0231 0 0

0.8988 0.0604 0.065 0.0364 0.0293 0.0325

0.8667 0.0321 0.0364 0.0416 0.0223 0.0257

0.8327 0.034 0.04 0.0464 0.0236 0.0283

0.8152 0.0175 0.0213 0.0486 0.0174 0.0213

0.7964 0.0187 0.0233 0.051 0.0186 0.0233

0.7964 0 0 0.051 0 0

0.7534 0.0431 0.0556 0.0566 0.0297 0.0393

0.6793 0.0741 0.1034 0.0652 0.041 0.0596

0.6491 0.0302 0.0455 0.0689 0.0297 0.0454

0.6166 0.0325 0.0513 0.0727 0.0318 0.0513

0.6166 0 0 0.0727 0 0

0.571 0.0457 0.0769 0.0804 0.0443 0.0769

0.571 0 0 0.0804 0 0

0.571 0 0 0.0804 0 0

0.4282 0.1427 0.2857 0.1375 0.1252 0.2828

0.4282 0 0 0.1375 0 0

0.2141 0.2141 0.6667 0.1663 0.1663 0.6285

0.2141 0 0 0.1663 0 0

0.2141 0 0 0.1663 0 0
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The most remarkable finding was the survival of the acetabular component, when 

aseptic loosening was taken as endpoint. Survival after 10 years was 95%, after 15 

years 87.3% and after 19 years still 81%.

Twenty-three total hip revision replacements were revised again after an average of 

10.3 years (2-22 years). Two other patients had revision surgery because of loosening 

of the non-revised component after 8 and 11 years respectively. The revised 

component was left unchanged and they were both followed for another 8 years.  

The revised component therefore was left unchanged for 16 and 19 years 

respectively. Two hips were revised for infection after 4 and 6 years respectively.  

One patient fractured her femur 13 years after surgery, and the subsequent open 

reduction and internal fixation resulted in an infection, which finally necessitated  

an amputation of her leg.

One hip was revised for trochanteric non-union after seven years. A surgeon outside 

our clinic believed the hip to be loose or infected and therefore saw an indication  

for a revision. At surgery, the hip was neither loose nor infected. The trochanteric 

non-union was treated surgically. 

Eighteen hips were revised for aseptic loosening. Two for loosening of the acetabular 

component, 9 for loosening of the stem, and in 7 cases both components were loose. 

Clinical examination of the remaining nine patients, that were not revised a second 

time, revealed one HHS above 90 points, four above 80, 3 above 70 and 1 below 70.

Radiological analysis showed no signs of loosening in the nine patients still alive and 

not revised again, so there seem to be no further imminent failures. These patients are 

now between 86 and 100 years old!

Conclusions
As far as we know, there is no study on cemented THRs with such a long follow-up. 

Mulroy and Harris6 showed the benefits of their improved cementing techniques for 

the femur in revision THR at an average follow-up of 15 years. The study however, 

did not include a survivorship analysis. DellaValle7 showed excellent survival (97%) 

of the cementless Harris-Galante acetabular components after 15 years with aseptic 

loosening of the acetabular components as endpoint, but at fifteen years 30 % of 

the acetabular components were associated with osteolysis. Stem survival, although 

different types of stems were used, was 58% at fifteen years.

Results
If revision for any reason is taken as endpoint, survival after 10 years is 80%, 61% 

after 15 years, and survival then drops to 57% at 19 years, with only 7 hips left at 

risk. (Table 1. Fig. 1)

Survivorship analysis was also performed for the endpoints aseptic loosening of 

either one of the components, aseptic loosening of the acetabular component and 

aseptic stem loosening (Fig.2).
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Fig 1. Survival with revision for any reason as endpoint (95% CI are indicated).

Fig 2. Survival with revision for aseptic loosening as endpoint.
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Although we are aware of the fact that this cohort differs slightly from the cohort 

studied and reported earlier. we must emphasize that this patient group was operated 

under the same circumstances, by the same surgeons using the same technique 

as the cohort described by Marti in 1990. We therefore feel that it is justified to 

compare results between these two groups. 

We did not include a survivorship analysis with radiographic loosening as endpoint, 

because the only patients left alive (n=9) and able to influence further survival 

outcome, had no radiographic signs to suggest any impending failure. 

The results at fifteen years seem inferior to the results reported earlier and at least 

suggest absence of selection bias in this study group. 

Cementing techniques used in fixation of the stem were not much different from the 

techniques used in earlier studies on cemented revision THR. as already stated in our 

previous publication1. The most remarkable finding from this study however is the 

fact that in contrast to many studies on cemented total hip revisions8-11, survival with 

aseptic loosening of the acetabular components as endpoint in this study group is 81 % 

at 19 years. This is in concordance with our findings in primary hip replacement. 

where we also found a relatively superior outcome of cemented acetabular 

components (unpublished data). Restoration of bone stock has always been an 

important part of the operation because it creates a stable environment for the 

implant. Acetabular roofplasties were frequently used by the senior author (RKM) in 

primary THR, because of incomplete coverage of the acetabular implant in arthritic 

hips secondary to dysplasia3,12, but also in revision surgery with acetabular bone 

defects13. This study again shows the merits of carefully building up bone defects 

with small autologous bone grafts and the use of a good cementing technique1,12-15.
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