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Introduction   In the early 1960s, Charnley was cautious 
with his patient selection for total hip replacement. As 
follow-up increased and confidence in the operation 
grew, younger patients were selected. We present our 
results of the Charnley LFA in young patients with rheu-
matoid and juvenile rheumatoid arthritis with a follow-
up of up to 36 years.

Patients   We studied 292 Charnley low-friction 
arthroplasties in 195 young patients with an established 
diagnosis of rheumatoid arthritis. Their mean age at 
operation was 38 (12–50) years; 168 (58%) were receiv-
ing steroids and 79 (27%) were on non-steroidal anti-
inflammatory medication. The mean follow-up for the 
whole group was 15 (1–36) years. 24 patients could not 
be traced (33 hips), and 61 patients died (88 hips). 

Results   25 patients (41 hips) had had a revision. The 
main indication for revision was cup loosening. In the 85 
patients (130 hips) attending follow-up, their mean age 
at surgery was 36 (17–50) years and the mean follow-up 
was 20 (10–36) years. 98% were pain-free or had no more 
than occasional discomfort, 44% claimed to have normal 
or near-normal function, while 62% had full or almost 
full range of movement of the replaced hip. Radiographi-
cally, 29 cups (22%) were considered to be loose. 1 stem 
(1%) was definitely loose and 2 stems (2%) were prob-
ably loose. With revision for any indication as the end-
point, the survival was 74% at 25 years follow-up.

Interpretation   The Charnley LFA continues to be an 
excellent hip replacement, even for very young rheuma-
toid arthritis patients. Wear and aseptic cup loosening 
are the main long-term problems.                                   ■

When Charnley introduced the low-frictional 
torque arthroplasty (LFA) into clinical practice in 
November 1962, he was well aware of the possible 
long-term problems: wear of the ultra-high molec-
ular weight polyethylene (UHMWPE) cup and 
loosening of the components (Charnley 1967). He 
remained cautious, both in selecting the patients 
for the operation and in delaying the release of the 
components for general use; the components were 
not released until the second half of 1970. (Charn-
ley informed the past Residents by letter (Charn-
ley 1970)). With time, as confidence in the method 
grew, indications for the operation were broadened 
and the results of increasing follow-up were pub-
lished (Charnley 1972, Wroblewski 1992, Wro-
blewski et al. 2002). We present our results of the 
Charnley LFA in young patients with rheumatoid 
and juvenile rheumatoid arthritis (Rh/JRA) with a 
follow-up of up to 36 years.

Patients and methods

Our database covers a 42-year period from Novem-
ber 1962, and is updated regularly. For the purpose 
of this review, we have taken the 28-year period 
from November 1962 to December 1990 and have 
extracted the details of patients with the diagnosis 
of Rh/JRA who were under the age of 51 years at 
the time of the LFA. All patients had been under 
the care of a specialist rheumatology consultant.
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195 patients, 158 women and 37 men, had 
undergone 292 LFAs. Mean age at operation was 
38 (12–50) years and mean weight was 57 (30–93) 
kg. 97 patients (50%) had had bilateral LFAs; in 17 
this had been carried out under the same general 
anesthetic, while 80 had had both hips replaced by 
December 1990. 168 patients (58%) were receiv-
ing steroid medication and 79 (27%) were on non-
steroidal anti-inflammatory drugs. 19 patients (20 
hips) had had previous hip operations: 9 intertro-
chanteric osteotomies, 4 cup arthroplasties, and 1 
open reduction with a diagnosis of juvenile rheu-
matoid arthritis and a developmental hip dysplasia. 
6 other patients had had various other soft tissue 
procedures.

All operations had been carried out in the Charn-
ley-Howorth clean air enclosure using total body 
exhaust suits. The transtrochanteric approach was 
used routinely. Assessment of the clinical results 
was according to Merle d’Aubigne and Postel 
(1954), as modified by Charnley (1972).

At the latest review (August 2005), the mean 
follow-up for the whole group was 15 (1–36) years. 
24 patients (11%; 33 hips) could not be traced; their 
mean follow-up was 7 (2–23) years. 61 patients 
(30%; 88 hips) are known to have died; their mean 
follow-up was 9 (1–27) years. 25 patients (14%; 
41 hips) had had a revision; their mean follow-up 
was 14 (3–28) years. 85 patients (45%; 130 hips) 
were still attending; their mean follow-up was 20 
(10–36) years. 

Radiographic assessment of the bone-cement 
interface of the cup was made on the anteroposte-
rior radiographs (Hodgkinson et al. 1988). Loosen-
ing was defined as complete demarcation of bone-

cement interface greater than 1 mm. Migration of 
the cup was deemed to be present if there was a 
change of position, as observed on serial radio-
graphs in relation to fixed anatomical landmarks: 
the teardrop, the medial acetabular wall, or the 
angle between the inter-teardrop line and the face 
of the cup.

On the femoral side, the classification of Harris 
et al. (1982) was used: the appearances on the 
anteroposterior radiographs, classified as indicat-
ing definite, probable, or possible stem loosening. 

Wear measurements of the UHMWPE cup was 
made on the radiographs (Griffith et al. 1978). In 
the survivorship analysis (Kaplan and Meier 1958, 
Lettin et al. 1991), we took revision for any indica-
tion as endpoint (Wroblewski et al. 2002). Since 
the need for a regular and indefinite follow-up was 
mutually agreed upon before the LFA, we were 
anxious to trace all non-attendees. This was carried 
out at three levels—contacting patients (accept-
ing relatives’ responses), family practitioners, and 
finally, if necessary, the Office of National Statis-
tics (Southport, UK).

Results

Complications

Complications within 1 year of the LFA are shown 
in Table 1, late complications in Table 2, and indi-
cations for revision in Table 3. 9 hips had nonunion 
of the trochanter and 7 patients had a non-fatal pul-
monary embolism. Not all radiographically loose 
cups and stems were revised. Of the 68 radio-
graphically loose cups, only 27 had been revised 

Table 1. Early complications (in the first postoperative 
year)

Complication No.  %
 of hips of hips

None 274 94
Local 
 Delayed wound healing 0 0
 Hematoma 1 0.3
 Trochanteric nonunion 9 3
 Dislocation 1 0.3
 Infection 0 0
General 
 Pulmonary embolism (not fatal) 7 2

Table 2. Late complications (228 hips)

Complication a No. of hips % of hips 

None 130 45
Dislocation 8 3
Infection 5 2
Loose cup 68 23
Loose stem 11 4
Fractured stem 6 2

a Some patients had more than one complication.
Included: indications for revision and radiographic 
appearances indicating complications. Excluded: patients 
(hips) lost to follow-up (n = 33) and deaths (n = 88).
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for progressive loosening at the time of review. 9 of 
the 11 radiographically loose stems were revised; 2 
were asymptomatic. All patients with radiographic 
changes were seen earlier in the outpatient follow-
up clinic than those patients whose components 
were stable, to check radiographically whether 
loosening had progressed. 5 hips were revised for 
dislocation, 4 for infection, and 5 for a fracture of 
the stem. 1 hip was revised for unexplained pain. 1 
fractured stem was not revised because it remained 
asymptomatic and there was no progressive change 
on the radiograph. 

Wear

Wear of the UHMWPE cup, measured as penetra-
tion, was mean 0.08 (0.01–0.44) mm/year for the 
whole group and mean 0.06 (0.01–0.33) mm/year 
for the 85 patients attending (130 hips). Wear of 
the UHMWPE cup and cup migration and loos-
ening are related; the incidence of cup migration 
increases with the depth of penetration of the cup 
(Wroblewski 1992). The correlation for all 292 
hips is shown in Figure 1.

Clinical results

At the latest follow-up or at the last follow-up 
before death, or on admission for a revision, 85% 
of patients had a pain-free hip and 8% had no 
more than occasional discomfort; 42% claimed 
to have normal or near-normal function, but only 
10 patients had a strictly “single hip problem” of 
Charnley category A (Charnley 1972). The major-

ity, 84%, were in category C and 13% were in cat-
egory B. 65% had a full or almost full range of hip 
movement.

Of the 85 patients (130 LFAs) attending who 
had not had a revision, 90% had a pain-free hip 
and 8% had no more than occasional hip discom-
fort. Although 45% claimed to have normal func-
tion and 18% near-normal function, there were no 
patients with a strictly unilateral hip problem or no 
other function-restraining activities (Charnley cat-
egory A): 13% were in Charnley category B and 
87% were in Charnley category C. 62% had full or 
almost full range of movement of the hip.

Survivorship analysis

With revision for any indication as the endpoint, 
the survivorship was 93% (96–90) at 10 years, 
87% (92–82) at 15 years, 81% (88–73) at 20 years 
and 74% (87–61) at 25 years, at which time 33 hips 
remained at risk (Figure 2).

Table 3. Revisions

Indication a No. of hips %
 revised (of 292 hips)

All 41 14.0
Dislocation   5 2
Infection   4 1.4
Loose cup 27 9.3
Loose stem   9 3.1
Fractured stem   5 b 1.1
Unexplained pain   1 0.3

a In some patients, more than one indication was pres-
ent. Deep infection was recorded once.

b One fractured stem was not revised: the fracture was at 
2 cm from the distal tip of the stem and was an inciden-
tal finding. It remained asymptomatic, and there was no 
progressive change that could be attributed to the stem 
fracture or loosening.

Wear (mm) 0 ≤ 1 ≤ 2 ≤ 3 ≤ 4 > 4

No  8 176 56 31 12 9
Loose cup 0 21 17 15 8 7
% loose cup 0 12 30 48 67 78
Revised cup 0 6 8 6 4 3
% revised cup 0 3 14 19 33 33

Figure 1. Cup wear measured as penetration (in mm) and 
the incidence of cup loosening/migration and cup revision 
(292 hips).
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Discussion

The clinical results of the Charnley LFA are still 
successful—even in very young rheumatoid 
patients. Freedom from pain, the main indication 
for which the operation was designed and intro-
duced into clinical practice, remain the central fea-
ture: 90% of patients were pain-free and 8% had no 
more than occasional discomfort. 

Activity level, although claimed by some 
patients to be normal or near-normal, could not 
be assessed objectively as all patients had other 
pathologies affecting activity. Activity level after 
total hip arthroplasty is not a feature of a particular 
design, nor of the method of component fixation, 
provided it is secure under load; it is a reflection 
of the clinical skill of selecting patients with uni-
lateral hip pathology. Patients with rheumatoid 
arthritis never feature as anecdotal, single-case 
successes.

The deep infection rate in our series (2%) was 
no higher than in an unselected group of patients 
(Wroblewski et al. 2002), considering that 58% of 
patients were receiving steroids. This is in contrast 
to a higher incidence of 7% reported by Schulte 
et al. (1993), but more in line with the reports by 
Berry et al. (2002), Lehtimaki et al. (1999), Sochart 
et al. (1997), and Lehtimaki et al. (1997).

Wear of the UHMWPE cup and cup migra-
tion are related; the incidence of cup migration 
increases with the depth of cup penetration.

The revision rate for aseptic cup loosening found 
here (9%) is consistent with the series of Sochart et 
al. (1997) and Onsten et al. (1994). Although the 
mean rate of cup wear was lower, 0.06 (0.01–0.33) 
mm/year in the attending group as opposed to 0.08 
(0.01–0.44) mm/year in the whole group, the large 
range (a factor of 44) makes any comparison diffi-
cult. Revisions for loose stem were too few to cor-
relate to cup wear and whether wear contributed to 
the loosening. The mortality rate of 33% at a mean 
follow-up of 14 years is similar to figure of 43% at 
19 years reported by Sochart et al. (1997).

The Charnley LFA continues to be an excellent 
hip replacement even for very young rheumatoid 
arthritis patients. Wear and aseptic cup loosening 
are the main long-term problems. A combination 
of alumina ceramic and cross-linked polyethyl-
ene appears very promising, with the follow-up 
approaching 20 years (Wroblewski et al. 2005). 
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