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Femoral head diameter affects the revision rate in 
total hip arthroplasty
An analysis of 1,720 hip replacements with 9–21 years of follow-up
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Background   In a previous study concerning 1,660 
ScanHip THAs that were followed for up to 12 years, the 
cumulative revision rate was not found to be dependent 
on whether a 22-mm or a 32-mm head size had been 
used. We have re-examined these patients to see whether 
a longer follow-up time (9–21 years) would disclose an 
effect of head size on the revision rate. 

Patients and methods   We analyzed the cumulative 
revision rate for 1,720 Scan Hip arthroplasties with 
either 22-mm or 32-mm femoral heads. The patients 
were followed for 9–21 years.

Results   Arthroplasties with 32-mm head had 2.8-
times higher cumulative revision rate than those with 
a 22-mm head. Older age reduced the risk of revision 
while male sex increased the risk.

Interpretation   We found that head size affects revi-
sion risk, but that even in a reasonably large material a 
long follow-up time is required to disclose the effects of 
head size—and thus wear—on survival.

■

Since the early days of total hip arthroplasty (THA), 
the choice of proper diameter of the femoral head 
has been under debate regarding its effect on wear. 
The most widely accepted theory to explain aseptic 
loosening of THAs is that of osteolysis induced by 
polyethylene particles (Murray et al. 1990, Schmal-
zried et al. 1992, Jasty et al. 1997). Increased head 
size has been found to be associated with increased 
volumetric wear (Livermore et al. 1990, Eggli et 
al. 2002). In a study that included a subset of the 

patients in the current series, Kesteris et al. (1996) 
measured polyethylene wear and found that a 32 
mm head was more associated with increased volu-
metric and linear wear than a 22 mm head. One 
would expect that this difference would eventually 
result in different cumulative revision rates (CRR) 
for different head sizes. However, in following 
1,660 patients for 2–12 years, Kesteris et al. (1998) 
found no significant difference between 22- and 
32-mm heads. Similarly, Marston et al. (1996) fol-
lowed 413 THA patients for 5–10 years and did not 
find that survival was affected by head size. 

Our aim was to follow up and update informa-
tion on the previously reported material, in order 
to investigate whether a longer follow-up would 
reveal differences in CRR related to head size. 

Patients and methods 

We analyzed the CRRs for 1,720 Scan Hip Classic 
I THAs implanted in 1,550 patients, with 22- and 
32-mm heads, performed at Lund University Hos-
pital from 1983 through 1995 (Table 1). The 2–12-
year results for the larger part of this cohort (1,660 
patients operated on until January 1994) have been 
reported previously by Kesteris et al. (1998). We 
added patients operated on from January 1994 to 
January 1995, at which point the use of this par-
ticular implant was discontinued. As previously, 
only patients with the 3 most common diagnoses 
were included in the analysis, i.e. osteoarthritis 
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(OA), rheumatoid arthritis (RA) and femoral neck 
fracture (FR) (Table 2). The endpoint was defined 
as revision of any component for aseptic loosening 
before the end of 2004. This excluded 16 revisions 
for recurrent dislocation and 7 for infection. The 
choice of prosthetic head size was based only on 
the preferences of the surgeon. 

The design of the Scan Hip Classic I MitAB 
stem (MitAB, Sjöbo, Sweden) and the standard 
all-polyethylene Scan Hip (MitAB) has been 
described previously (Kesteris et al. 1996). The 
range of thickness of polyethylene in the 22-mm 
head group was 9–13 mm, and it was 6–13 mm in 
the 32-mm group. 

Almost all of the patients were operated on with 
a posterolateral skin incision and posterior arthrot-
omy in lateral decubitus position. The cementing 
technique consisted of cleaning the bone bed with 
pulsating lavage, plugging of the femoral canal, 
retrograde filling and pressurization of Palacos 
bone cement with gentamicin. All data were reg-
istered prospectively and no patients were lost to 
follow-up. All of the revisions were performed in 
Lund. According to the Swedish National Hip Reg-
ister, none of the primary patients had been revised 
elsewhere. 

Statistics

CRR curves were produced using the life table 
method at monthly intervals. The confidence 
intervals were calculated using the Wilson qua-
dratic equation with Greenwood and Peto effective 
sample-size estimates (Dorey et al. 1993). Cut-offs 

were when 40 hips remained at risk. Cox regres-
sion was used to adjust for differences in age and 
sex. Patient’s ages and standard deviations were 
calculated using one-sample t-test. A p-value of 
< 0.05 was considered significant. We used SPSS 
software.

 

Results 

Using the same life table method as in the previous 
article, we determined CRRs for OA, FR and RA 
patients and found that the 32-mm head resulted in 
higher CRR (p = 0.04, Wilcoxon). Further analysis 
by Cox regression with adjustment for age and sex 
showed that the 32-mm head had 2.8 times greater 
risk of revision (CI (95% CI) 1.7–4.6, p < 0.001). 
For each annual increase in age, the risk of revi-
sion was reduced by 0.96 times (CI 0.95–0.97, 
p < 0.001) and males had 1.5 times greater risk of 
revision than females (CI 1.1–2.1, p = 0.01). 

Table 1. Data on 1,720 THAs in 1550 patients 

Implant type n THA components revised No. of patients  Age Sex 
  Cups Stems Both who died mean (SD) Female/Male

Classic I 22-mm  308 7 7 13 122 58 (16) 252/56 
Classic I 32-mm 1,412 31 24 81 727 72 (10) 810/602

Table 2. Distribution data on preoperative diagnosis 

Head size Osteo- Rheumatoid Femoral
 arthritis arthritis neck fractures

22 mm  154 114 40
32 mm 911 147 354
 

Cumulative revision rates for 22-mm and 32-mm diam-
eter femoral heads (with 95% CIs) for THAs with 3 major 
diagnoses: osteoarthritis, rheumatoid arthritis, and femoral 
neck fracture. 
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We also analyzed the patients operated for OA 
only, but exclusion of the FR and RA patients did 
not change the CRR (p = 0.04). Cox regression 
analysis for OA patients showed that the 32-mm 
head had 3.4 times greater risk of revision than 
the 22-mm head (CI 1.9–6.0, p < 0.001). For each 
annual increase in age, the risk of revision was 
reduced by 0.94 times (CI 0.93–0.96, p < 0.001) 
and men had 1.5 times greater risk of revision than 
women (1.1–2.2, p = 0.02). 

Discussion 

The mean age of patients in the 22-mm femoral 
head diameter group was 59 years, and 71 years in 
the 32-mm group (p < 0.001). It is well established 
that the risk of revision decreases with increas-
ing age, possibly due to a lower activity level, and 
this was also the case in the Cox regression in our 
material. Thus, it would have been expected that 
the group of patients with 32-mm head and with a 
higher mean age would have had a lower incidence 
of revision for loosening. However, our results 
showed the opposite. One possible explanation for 
the association between large head size and high 
revision rate may be the amount of polyethylene 
(PE) particles. Kesteris et al. (1996) showed that 
in a subset of patients included in this study, the 
volumetric PE wear 7–9 years postoperatively was 
3 times higher with the 32-mm head than with the 
22-mm head. Thus, our findings support the theory 
that wear affects long-term survival. The reason 
that we did not find any significant difference in 
cumulative revision rates between head sizes in 
our previous study (Kesteris et al. 1998) may be 
the time it takes for wear particles to induce the 
chain of events that eventually leads to loosening. 
This discrepancy in the results between our pre-
vious study and this update is also in accordance 
with the results of Malchau and Herberts (1996) 
and Oparaugo et al. (2001) showing that changes 
in implant survival can be expected later than 10 
years after surgery.

There were 7 isolated stem revisions in the 22-
mm group and 24 in the 32-mm group. It could 
be argued that such revisions are not related to 
wear of the acetabular cup. However, it has been 
shown that PE particles can migrate down to the 

femoral cavity via the bone-cement interface or the 
cement-stem interface, and they have been found 
distally in the femur (Pazzaglia et al. 1984). Thus, 
we believe that an increased amount of volumetric 
wear may cause isolated aseptic loosening of the 
stem although the cup is well fixed. 

The initial thickness of polyethylene was greater 
in the 22-mm group. It has been repeatedly reported 
than the thickness of polyethylene is inversely cor-
related to wear (Bartel et al. 1986, Oonishi et al. 
1998). However, selection of cup size is mostly 
based on the anatomical features of the patient; 
in a randomized group of patients, on balance a 
larger head size should have the effect of reducing 
the thickness of the polyethylene. Thus, it can be 
argued that the best way the surgeon can affect the 
thickness of polyethylene is by varying the head 
size. Our finding that head size affects results is 
therefore of importance, as it can be affected by the 
surgeon’s choice. 
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