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Cumulative revision rate with the Scan Hip@ 
Classic I total hip prosthesis 
1,660 cases followed for 2-1 2 years 

Uldis Kesteris, Otto Robertsson, Hans Wingstrand and Rolf Onnerfalt 

We analyzed the cumulative revision rate in 1,474 
patients (1,660 hips) operated on with a cemented 
Scan Hip@ Classic I prosthesis from November 1983 
to January 1994 at Lund University Hospital. 

The revision rate was analyzed for 3 diagnoses- 
arthrosis, rheumatoid arthritis and complication after 
a hip fracture-and for 2 head diameters-22 and 32 
mm. 

Until January 1996, 36 hips were revised: 31 be- 
cause of aseptic loosening, 3 because of dislocation 
and 2 because of infection. The overall revision rate 
was 5.6% after 10 years and was similar in arthrosis, 
rheumatoid arthritis and fracture cases. 

Due to revisions because of dislocation in the 22 
mm group, the total revision rate was lower in the 32 
rnm group (p = 0.03). 
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There is little information concerning most joint im- 
plants in current use. According to Murray et al. 
(1999, the clinical results are sufficiently document- 
ed in only 30% of the implants used in the U.K. In the 
Scandinavian countries, the situation might seem bet- 
ter because of the national hip and knee registers in 
which information, hopefully about all revisions of 
hip and knee implants, are collected. On the basis of 
these registers revision rate analysis has been per- 
formed to assess the implant and the importance of 
patient-related, implant-related and surgical parame- 
ters (Paavolainen et al. 1991, Havelin et al. 1993, 
Malchau et al. 1993). 

Data on reported revisions after 8-10 years among 
4,585 Scan Hip@ Classic I arthroplasties performed in 
Sweden are available in the Swedish National Hip 
Register (Malchau and Herberts 1996). 

We analyzed the cumulative revision rate of Scan 
Hip@ Classic I arthroplasties performed at Lund Uni- 
versity Hospital, with a 22 or a 32 mm head, in pa- 
tients with arthrosis, rheumatoid arthritis and patients 
operated on because of a complication after a hip 
fracture. 

Patients and methods 

From November 1983 to January 1994, 1,753 Scan 
Hip@ Classic I prostheses were implanted in 1,558 pa- 
tients at our department. To obtain large and compara- 

ble groups, we included patients with the three com- 
monest diagnoses: arthrosis (905 patients, 1,021 
hips), rheumatoid arthritis (206 patients, 259 hips) 
and those operated on because of nonunion or avascu- 
lar necrosis after a hip fracture (372 patients, 380 
hips). Thus, 1,660 THAs in 1,474 patients were ana- 
lyzed (Table l). The remaining 93 THAs in 84 pa- 
tients with other diagnoses (tumors, skeletal metasta- 
sis, pathological hip fractures, morbus Bechterew, 
congenital hip dislocation, primary osteonecrosis) 
were excluded. No other selection was performed. At 
the endpoint of the study-the turn of the year 1995- 
1996-436 patients (475 hips) had died. 

The arthroplasties were performed by 58 surgeons, 
with the number of operations per surgeon varying 
from 1 to 313. 16 were experienced hip surgeons who 
performed 67% of the arthroplasties. 

The Scan Hip@ Classic I (MITAB, Sweden) femo- 
ral component has no modularity, is made of CoCrMo 
alloy and is available with a 22 or 32 mm head, with 
or without a collar. The cup is made of machined, ul- 
tra-high molecular weight polyethylene. The design 
was introduced in 1983. 

Most patients were operated on with a posterolater- 
a1 skin incision and a posterior arthrotomy, without 
trochanteric osteotomy. The same skin incision, but 
with an anterior arthrotomy, was used in an unknown 
number of the rheumatoid patients. The same cement- 
ing technique was used: cleaning with pulsating lav- 
age, plugging of the femoral canal, retrograde filling 
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Percent revised 

Years after index operation 

Figure 2. Difference in cumulative revision rate with the 22 and 32 mm heads. (All 
patients, all revisions, p = 0.025) 

Figure 1. Total cumulative revision rate 
(thick line). Green area indicates the 95% 
confidence interval. 

Percent revised 

Years after index operation 

Figure 3. Cumulative revision rate because of aseptic loosening in patients with three diagnoses. 

and pressurization of Palaces@ bone cement with gen- 
tamicin. As additional prophylaxis against infection, 
systemic antibiotic administration was started at the 
beginning of the operation and continued for 3-7 
days. The size of the head was chosen according to 
the surgeon’s own preference. In patients with arthro- 
sis, 156 hips were replaced with a 22 mm head and 
865 with a 32 mm head; in rheumatoid arthritis pa- 
tients, it was 115 and 144 hips, respectively, and in 
patients with a complication after a cervical hip frac- 
ture, it was 40 and 340 hips, respectively. 

Data on primary arthroplasties and revisions were 
obtained from our register of operations. According to 
the Swedish National Hip Register, no patient who 
had a primary operation in our department was re- 
vised in another hospital (Malchau 1996). 

The cumulative revision rate was calculated with 
the Kaplan-Meier technique. The confidence interval 
was calculated as the Wilson quadratic 95% confi- 
dence interval (Dorey et al. 1993). Failure was de- 

fined as revision of one or both components. The indi- 
cation for revision was aseptic loosening, dislocation 
or infection. 

Results (Tables 1 and 2)  
All revisions 
The overall cumulative revision rate was 5.6% after 
10 years with 153 hips at risk and 95% confidence 
interval of 3.3-8.0% (Figure 1). The revision rate 
with the 32 mm head was lower than with the 22 mm 
head, p = 0.03 (Figure 2). There were no significant 
differences in revision rates between the three diag- 
noses. 

Aseptic loosening 
The differences in cumulative revision rates because 
of aseptic loosening in arthrosis, rheumatoid arthritis 
and fracture cases were not significant (Figure 3). Nor 
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Table 1. Data on patients and revisions 

Arthrosis Rheumatoid arthritis Hip fracturesa 22 mm head 32 mm head 

Patients 905 206 372 273 1224 

Age ",year) 69 (25-91) 58 (1588) 77 (22-97) 59 (1597) 72 (25-96) 
Men 481 (426) 78 (60) 81 (80) 58 (49) 582 (519) 
Women 540 (479) 181 (146) 299 (292) 253 (224) 767 (705) 
Reason for revision: 

Hips 1021 259 380 31 1 1349 

Aseptic loosening 21 5 5 8 23 
Dislocation 2 1 3 - 

2 Infection 1 1 
- 

- - 
Component revised: 

- Acetabular component 2 1 3 - 
Femoral component 12 2 5 4 15 
Both 10 3 1 4 10 

a Nonunion or avascular necrosis after hip fracture 
b Values are given as mean (range) 

Number of hips (number of patients) 

Table 2. Cumulative revision rates with the Scan Hip@ Classic I prosthesis. Values are presented as number of arthroplasties 
at riskhevision rate and 95% confidence interval in parentheses 

Years All patients Arthrosis Rheumatoid arthritis Hip fractures 
postop 

Aseptic loosening All revisions Aseptic All Aseptic All Aseptic All 
22 mm 32 mm 22 mm 32 mm loosening revisions loosening revisions loosening revisions 

1 30810.0 

2 29810.0 

3 28310.7 

4 25911.4 

5 23612.3 

6 20312.7 

7 15412.7 

8 10312.7 

9 4814.4 

10 1614.4 

(0.0-0.0) 

(0.0-0.0) 

(0.0-1.6) 

(0.1-2.8) 

(0 .54.0)  

(0.7-4.7) 

(0.7-4.7) 

(0.7-4.7) 

(0.5-8.4) 

(0.5-8.4) 

127610.0 
(0.0-0.0) 
1 21 110.1 
(0.0-0.2) 
106510.2 
(0.0-0.4) 
85510.7 

67311 .O 
(0.3-1.6) 
52911.5 
(0.6-2.3) 
40312.1 

31213.0 
(1.5-4.6) 
21114.12 
(2.2-6.0) 
13815.5 
(2.88.2) 

(0.2-1.2) 

(1 .O-3.3) 

30610.6 

29511 .O 

28011.7 

25612.4 
(0.74.2) 
23413.2 

20213.7 
(1.4-5.9) 
15313.7 
(1.4-5.9) 
10213.7 
(1.4-5.9) 
4815.4 
(1.4-9.4) 
1615.4 
(1.4-9.4) 

(0.0-1.5) 

(0.0-2.0) 

(0.2-3.1) 

(1.2-5.3) 

127610.0 

120910.2 
(0.0-0.5) 
106310.3 
(0.0-0.6) 
85410.8 
(0.3-1.4) 
67211 .I 
(0.4-1.8) 
52811.6 
(0.7-2.5) 
40212.3 
(1.1-3.5) 
31113.2 

21 014.3 
(2.3-6.2) 
13815.7 
(3.0-8.4) 

(0.0-0.0) 

(1.74.7) 

100010.0 

97010.1 
(0.0-0.3) 
86810.1 
(0.0-0.3) 
71 910.6 

58511.2 

47612.0 

37312.5 

29313.1 
(1.6-4.6) 
17914.3 
(2.3-6.4) 
10115.3 
(2.5-8.0) 

(0.0-0.0) 

(0.1-1 . l )  

(0.4-2.0) 

(0.9-3.0) 

(1.2-3.7) 

99910.1 
(0.0-0.3) 
96710.4 
(0.0-0.8) 
86510.4 
(0.0-0.8) 
71 6/0.9 
(0.3-1 5) 
58311.5 
(0.7-2.4) 
47412.3 
(1.2-3.4) 
37112.8 

29113.4 
(1 3-5.0) 
17814.6 
(2.5-6.7) 
10115.6 
(2.8-8.3) 

(1.5-4.1) 

25810.0 
(0.0-0.0) 
25010.0 
(0.0-0.0) 
24010.8 
(0.0-2.0) 
21 211.3 
(0.0-2.8) 
18111.3 

14711.3 

11211.3 
(0.0-2.8) 
7512.6 
(0.0-5.6) 
4812.6 
(0.0-5.6) 
33/56 
(0.0-11.9) 

(0.0-2.8) 

(0.0-2.8) 

25710.4 

24910.4 

23911.2 
(0.0-2.6) 
21111.7 
(0.0-3.3) 
18011.7 
(0.0-3.3) 
14711.7 
(0.0-3.3) 
11211.7 
(0.0-3.3) 
7513.0 
(0.0-6.0) 
48/3.0 
(0.0-6.0) 
3315.9 
(0.0-12.3) 

(0.0-1.2) 

(0.0-1.2) 

32710.0 

28910.0 

23910.4 

18311.3 
(0.0-2.7) 
14311.3 
(0.0-2.7) 
10911.3 
(0.0-2.7) 
7212.6 
(0.0-5.5) 
4712.6 
(0.0-5.5) 
3315.1 
(0.0-10.9) 
2015.1 
(0.0-10.9) 

(0.0-0.0) 

(0.0-0.0) 

(0.0-1 . I )  

32710.0 

28810.3 

23810.7 

18311.6 
(0.0-3.1) 
14311.6 
(0.0-3.1) 
10911.6 
(0.0-3.1) 
7212.9 
(0.0-5.9) 
4712.9 
(0.0-5.9) 
3315.5 

2015.5 

(0.00.0) 

(0.0-1 .O) 

(0.0-1.7) 

(0.0-11.2) 

(0.0-11.2) 

was there any significant difference between different 
head sizes. 

There was no revision because of aseptic loosening 
of the acetabular component alone. In one case there 
was a fracture of the femoral component after 5 years. 

Dislocations 
There were 3 revisions because of dislocation, all 
with the 22 mm head. In 2 cases, the dislocations were 
anterior because of too much anteversion of the cup. 2 
revisions were performed after 4 and 25 days, and in 
one case the revision was done after 15 months. 

Infections 
2 hips were revised because of infection. The indica- 
tion for the arthroplasty was pain after infected osteo- 
synthesis of a cervical hip fracture in one case and ar- 
throsis in the other. In both cases the septic complica- 
tion was diagnosed shortly after the arthroplasty. 

27/1,117 (2%) arthroplasties performed by experi- 
enced surgeons and 9/543 (2%) arthroplasties operat- 
ed on by inexperienced colleagues were revised. 
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Discussion 
The total revision rate was lower in the group with the 
32 mm head, due to the revisions because of disloca- 
tion in the 22 mm group, but there was no statistically 
significant difference between the two head sizes, as 
regards revisions because of aseptic loosening. This 
observation is of interest in relation to wear and the 
role of polyethylene particles in the process of aseptic 
loosening (Howie 1990, Schmalzried et al. 1992, Ma- 
loney and Jasty 1993). If the polyethylene debris were 
the main cause for osteolysis and loosening, a signifi- 
cantly greater incidence of loosening should be ex- 
pected with the 32 mm head, since the volume of the 
polyethylene debris with a 32 mm head is 2-3 times 
greater than with a 22 mm head (Livemore et 
a1.1990, Kabo et al.1993, Kesteris et al.1996). Our 
observation is confirmed by Marston et al. (1996); in 
a randomized prospective study by Charnley and 
Stanmore, prostheses with different head sizes (22,25 
and 29 mm, respectively), they found no difference in 
revision rates after 10 years. 

The Swedish multicenter study (Malchau and Her- 
berts 1996) has reported a 2.8% revision rate, because 
of aseptic loosening after 10 years in 3,775 patients 
with arthrosis operated on with the Scan Hip@ Classic 
I prosthesis, with a collar, and a 6.1% revision rate of 
the collarless Scan Hip@ Classic I prosthesis after 8 
years in 8 10 patients with arthrosis. There were 4 col- 
larless femoral components among our revisions. We 
could not, however, compare the revision rate with or 
without a collar, because of missing data about the 
number of primary arthroplasties with a collarless 
femoral component. To collect data retrospectively 
from radiographs was not possible, since films of pa- 
tients deceased before January 1991 (152 patients), as 
well as films of patients who had not undergone any 
radiographic examination during the last 5-year peri- 
od (unknown number of patients), had been de- 
stroyed. The revision rate in patients with arthrosis in 
our study was double that recorded for Scan Hip@ 
Classic I, with collar, in the Swedish National Regis- 
ter. The most probable explanation of this difference 
is that not all revisions are reported to the Register. A 
detailed comparison would have been interesting as a 
validation of the data published from the Register. 

The surgeon’s experience had no beneficial effect 
on the revision rates. This is only to be expected, as 
the number of revisions was so low. Several studies 
focusing on the surgeon’s experience have been pub- 
lished. Skeie et al. (1991) found no significant differ- 
ence in revision rates after 10-15 years in four groups 
of surgeons who had performed < 24, 25-49, 50-99 
or > 100 operations. However, Marston et al. (1996) 

reported 11 times greater relative risk for revision by 
trainees, as compared to more experienced orthopedic 
surgeons. This difference can probably be explained 
by different specialist education systems in the U.K. 
and Scandinavian countries, e.g., how soon the 
younger doctors are allowed to perform hip arthro- 
plasties, unsupervised. Most arthroplasties in  the 
study by Marston et al. (1996) were performed by 
trainees, whereas in our study only one third were op- 
erated on by trainees or surgeons with little experi- 
ence of hip arthroplasties. 

Analysis of revision rate is only one of the methods 
for evaluating the outcome of arthroplasty. Such data 
are useful, especially if an implant tends to fail early. 
It is tempting to use the results for speculations about 
the long-term prognosis. However, it is important to 
remember that reliable conclusions can be drawn only 
for the length of time the results are calculated for. A 
low revision rate after the first 5-6 or even 10 years 
does not guarantee a continued low revision rate dur- 
ing the next few years (Malchau et al. 1993, Malchau 
and Herberts 1996). 

Survival curves are currently used in the marketing 
of prostheses, but survival is only a rough measure of 
the results, and it reflects neither the clinical perfor- 
mance nor varying indications for revision. The sur- 
vival curve gives no information about the radio- 
graphic and clinical outcomes and, in advertisements, 
it is usually presented without information about the 
number of patients and diagnosis. 

Acknowledgements 
This study was supported by grants from Science and 
Technology F’rocordia AB, Lunds sjukvhdsdistrikt, Stiftel- 
sen for bisthd At vanfora i SkAne, Swedish Medical 
Research Council project 09509 and Medical Faculty, Lund 
University. 

References 
Dorey F, Nasser S, Amstutz H. The need for confidence in- 

tervals in the presentation of orthopedic data. J Bone Joint 
Surg (Am) 1993; 75: 1844-52. 

Havelin LI, Espehaug B, Vollset S E, Engaszter LB, Lange- 
land N. The Norwegian arthroplasty register. A survey of 
17,444 hip replacements 1987-1990. Acta Orthop Scand 
1993; 64 (3): 245-51. 

Howie D W. Tissue response in relation to type of wear parti- 
cles around failed hip arthroplasties. J Arthroplasty 1990; 
5:  337. 

Kabo J M, Gebhard J S ,  Loren G, Amstutz H C. In vivo wear 
of polyethylene acetabular components. J Bone Joint Surg 
(Br) 1993; 75: 254-8. 



Acta Orthop Scand 1998; 69 (2): 133-1 37 137 

Kesteris U, Ilchmann T, Wingstrand H, Onnerfalt R. Poly- 
ethylene wear in ScanhipB arthroplasty with a 22 or 32 
mm head. Acta Orthop Scand 1996; 67 (2): 125-7. 

Livermore J, Ilstrup D, Money B. The effect of femoral head 
size on wear of the polyethylene acetabular component. J 
Bone Joint Surg (Am) 1990; 72: 518-28. 

Malchau H. Personal communication. 1996. 
Malchau H, Herberts P. Prognosis of total hip replacement. 

Surgical and cementing technique in THR: a revision-risk 
study of 134,056 primary operations. Joint replacement 
unit. Department of Orthopaedics, University of GBte- 
borg, Sweden 1996. 

Malchau H, Herberts P, Ahnfelt L. Prognosis of total hip re- 
placement in Sweden: follow-up of 92,675 operations 
performed 1978-1990. Acta Orthop Scand 1993; 64 (3): 

Maloney W J, Jasty M. Wear debris in total hip arthroplasty. 
497-506. 

Semin Arthroplasty 1993; 4 (3): 125-35. 

hfarston R A, Cobb A G, Bentley G. Stanmore compared 
with Chamley total hip replacement. A prospective study 
of 413 arthroplasties. J Bone Joint Surg (Br) 1996; 78: 

Murray D W, Carr A J, Bulstrode C J. Which primary total 
hip replacement? J Bone Joint Surg (Br) 1995; 77: 520-7. 

Paavolainen P, Himalinen M, Mustonen H, Slatis P. Regis- 
tration of arthroplasties in Finland. A nationwide prospec- 
tive project. Acta Orthop Scand (Suppl241) 1991; 62: 27- 
30. 

Schmalzried T P, Kwong L M, Jasty M, Sedlacek R C, Haire 
T C, O’Connor D 0, Bragdon C R, Kabo J M, Malconi A 
J, Harris W H. The mechanism of loosening of cemented 
acetabular components in total hip arthroplasty. Analysis 
of specimens retrieved at autopsy. Clin Orthop 1992; 274: 
60. 

Skeie S, Lende S, Sjzberg E-J, Vollset S. Survival of the 
Chamley hip in coxarthrosis. A 10-IS-year follow-up of 
629 cases. Acta Orthop Scand 1991; 62 (2): 98-101. 

178-84. 




