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Quality of life after knee arthroplasty

A randomized study of 3 designs in 42 patients, compared after 4 years

Maria B Hilding'3, Bengt Bickbro? and Leif Ryd®

We assessed different yardsticks for outcome 4 (3-
5) years after surgery in a prospective, randomized
study of 42 patients, where 3 designs of cementless
knee prostheses were used. The prognosis with
regard to loosening, previously obtained by radio-
stereometry after 2 years of follow-up, was utilized.
Patients with a prognosis of stable implant fixation
(two thirds) were compared with those where loos-
ening was predicted (one third). Hospital for Special
Surgery score and Visual Analogue Scales regarding
pain at rest, “first step” pain, pain during activity and
global function, showed consistent postoperative
improvements, but no differences between the de-
sign and prognosis groups were found. Radiolucent

lines were registered both as yes/no and number of
zones. Lines and prognosis were associated, but not
lines and design groups. Quality of life assessment
by the Nottingham Health Profile questionnaire
showed that the poor prognosis group had in-
creased pain and significant disturbances of sleep
and emotions, as well as difficulty in enjoying hob-
bies and holiday activities. No differences were
found between the design groups. Altogether, the
patients showed profiles comparable to a healthy
reference group. We conclude that the Nottingham
Health Profile is a sensitive, relevant and simpie
measure of outcome after knee arthroplasty.
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Evaluation of results after knee arthroplasty is diffi-
cult; failure is largely a matter of definition. Revision
is a convenient definition due to the exact occurrence
in time. However, prosthetic loosening and other
mechanisms of failure do not occur instantaneously,
but develop slowly. Criteria for failure in the form of
deviations from the desired alignment and prosthetic
positions are uncertain, unless pronounced (Ryd
1986, Albrektsson and Herberts 1988). Radiological
Iucent lines are unreliable, if not wide and complete
(Ryd 1986, Ecker et al. 1987, Albrektsson and Her-
berts 1988, Ritter et al. 1994). Precise radiography,
such as radiostereometric analysis (RSA), is a sensi-
tive tool by which loosening can be predicted during
the first 1-2 years, before clinical symptoms appear
(Freeman and Plante-Bordeneuve 1994, Karrholm et
al. 1994, Ryd et al. 1995, Krismer et al. 1995, Walker
et al. 1995).

However, simpler methods are attractive as being
more suitable for larger patient groups, if reproduc-
ible and provided that their sensitivity and specificity
are related to clinical signs of early failure.

Many clinical scoring systems exist, with varying
emphasis on pain and function (Drake et al. 1994).
They cannot be directly compared, and the capacity
for discrimination is generally poor, rendering out-

come evaluations difficult (Andersson 1972, Galante
1985, Insall et al. 1989, Callaghan et al. 1990, Ryd et
al. 1997). Quality of life assessments, like the Not-
tingham Health Profile (Hunt et al. 1980, Hunt and
Wiklund 1987), have emerged as a new mode for
quantifying health, easy to interpret also for the lay-
man. Patient-based questionnaires have the advantage
of focusing on the patient’s experienced health prob-
lems, which is the more relevant issue in outcome
studies (Gartland 1988, Wiklund and Romanus 1991,
Rissanen 1995).

We investigated whether simpler methods, such as
clinical scores, visual analogue scales of pain, radio-
graphic lucent lines or quantitation of quality of life,
could detect tibial components at risk of loosening.

Patients and methods

45 patients with gonarthrosis were entered consecu-
tively in a prospective, randomized study at the De-
partment of Orthopedics, Central Hospital of
Visterds, during the period 1989-1992. This patient
series has been reported earlier (Hilding et al. 1993,
1995). The study was approved by the Ethics Com-
mittee of the Karolinska Institute, Stockholm, and the
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patients gave their informed consent. The following
criteria were used: age 60-75 years, arthrosis stages
M-V according to Ahlbick (1968), no previous frac-
ture, osteotomy or arthroplasty of the investigated
knee, no steroid medication, no systemic illness af-
fecting the skeleton, no joint complaints apart from
the knees. Bilateral involvement was accepted due to
the low incidence of severe, monarticular gonarthro-
sis, but only one knee from each patient was operated
on in the study. However, 7 of the patients had been
fitted with different kinds of knee prostheses before
this study and 7 were operated on with TKA 6
months—2 years after the study began. The rest had
either unilateral gonarthrosis or insufficient symp-
toms to require an arthroplasty. The patients were ran-
domized by use of closed envelopes, in groups of 3, to
3 different designs of uncemented tricompartmental
prostheses: the Tricon-M and Tricon stem (Smith &
Nephew, Memphis, TN) and the PCA resurfacing
(Howmedica, Rutherford, NJ). The Tricon prostheses
were identical, except for the presence or not of a cen-
tral stem on the tibial component. Patella components
were used in all cases. Two experienced surgeons per-
formed the operations by a standardized technique.
Postoperative complications were minor, 1 deep
venous thrombosis and 1 transient confusion. No in-
fections occurred. 2 patella components, 1 from each
of the Tricon groups, were removed due to plastic
wear after 2 years, with relief of symptoms.

All evaluations before and after the operations were
performed by an independent observer (the first au-
thor). 3 patients, who died of unrelated causes 6
months, 1 and 2 years after surgery, were excluded.
Otherwise, all patients attended all scheduled check-
ups. Clinical scores were obtained using the Hospital
for Special Surgery Score (HSS) (Insall et al. 1976),
preoperatively and at 6 months, 1, 2, and 4 years
(range 3-5 years) postoperatively. At the same time
intervals, 4 modes of pain (pain at rest, first-step pain,
pain during activity and global satisfaction with the
investigated knee) were recorded by the patients fol-
lowing standardized instructions, on Visual Analogue
Scales (VAS) (Huskisson 1974). Activity level was
graded from 1-10 on a scale developed for hip re-
placements (Amstutz et al. 1984). Activity levels
were recorded postoperatively at 1, 2, and 4 (3-5)
years. At the latest follow-up, 4 (3-5) years postoper-
atively, the Nottingham Health Profile (NHP) (Hunt
et al. 1980, Hunt and Wiklund 1987) quality of life
questionnaire was used (n 41). The NHP question-
naire consists of 2 parts. The first 38 yes/no state-
ments are about perceived health problems in the cat-
egories of pain, sleep, energy, physical mobility, so-
cial isolation and emotional reactions. The second

part contains 7 single yes/no statements whether daily
function is affected by health problems, in home
tasks, paid employment, social life, family relation-
ships, sex life, hobbies, or recreational and holiday
activities. These categories are not combined in a sin-
gle overall estimate of general health, but represent
the various dimensions of life separately. The English
version has been tested extensively for reliability and
validity (Hunt et al. 1980). A Swedish translation has
been available since 1987, with a high degree of con-
gruency in test results (Hunt and Wiklund 1987).

Radiographic data were collected, such as leg
alignment, Hip-Knee-Ankle angle (HKA), prosthetic
component positions, the coverage of the tibial com-
ponent of the cut surface, off-set in placement and
joint line position (Hilding et al. 1993). The radiolu-
cent lines below the tibial baseplate were recorded
yearly after surgery, with 0.5 mm increments and in
separate zones, distributed according to recommenda-
tions of the Knee Society (Ewald 1989), modified so
that stems formed single zones.

RSA was also performed on all patients and the re-
sults of 2 years of follow-up have been published
(Hilding et al. 1995).

RSA has been reported to have a predictive value of
80% in detecting tibial components at risk of loosen-
ing after only 2 years of follow-up (Ryd et al. 1995).
This capacity was utilized for prognostication, by us-
ing 200 wm migration in the second postoperative
year as a threshold. The 42 patients still alive 3 years
after surgery were thus divided into 2 groups: 27 with
good prognosis concerning fixation of the tibial com-
ponent and 15 at risk of loosening (Hilding et al.
1995), regardless of prosthesis design. In addition, the
3 groups of patients with different prosthesis designs
were compared.

As previously reported (Hilding et al. 1995), age,
stage of arthrosis, sex, weight and alignment, pre- or
postoperative, were not significantly different be-
tween the groups with various prognoses. The pros-
thesis design groups showed no differences preopera-
tively or in demographics, but a mean ditference of 2°
was found in postoperative alignment between the
PCA and the Tricon groups.

The statistical analysis was done with non-para-
metric methods, the Mann-Whitney U-test for com-
parisons of 2 independent groups and the Kruskall-
Wallis test for comparisons of 3 independent groups.
Comparisons of values from the same group on differ-
ent measurement occasions were done with the Wil-
coxon signed ranks test. Categorical data were ana-
lyzed by the chi-square test. P-values < 0.05 were
considered significant.
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Table 1. The Nottingham Health Profile in this study at 4 years postoperatively and in a previous study

NHP 1

NHP 2

n Pain Energy Sleep Mobility Emotions Social House Holidays Hobbies Social Sex Family

isolation work life life life
This study
ali patients 41 14 15 17 16 8 5 27 22 24 7 12 2
good prognosis 26 8 12 10 14 6 5 19 8 8 4 8 0
poor prognosis 15 24 20 258 18 12 5 40 40 47 13 20 7
Wiklund and Romanus 1991
healthy reference 8 15 16 6 9 5 18 14 15 14 14 8
THR preop. 56 75 63 55 48 30 14 77 71 64 46 34 23
THR 1 yr postop. 56 15 20 19 18 10 7 30 25 23 7 9 2

THR total hip replacement.

The 45 Nottingham Health Profile questions can only be answered by yes or no. Part 1 comprises 38 questions, where “no”
answers generate zerc points and "yes” answers are weighted according to their relative contribution to each of the 6 different
profiles. Each profile in part 1 may generate 0—100 points. Part 2 consists of 7 statements, whether certain areas of life are
affected by health. (Paid employment not used in this study.) An affirmative answer scores one, a negative zero. The sum in the

cell is made up of the percentage of “yes” answers.

Results

No significant differences were found in postopera-
tive activity levels between the 3 prosthesis groups.
The median level at 2 years after surgery was 6 in
both the Tricon stem and the PCA groups and 7 in the
Tricon-M group. Approximately 2 years later (3-5
years after surgery), no significant changes had oc-
curred, the median level was 6 in all groups. Patients
in the groups with higher activity levels did not show
significantly more migration in the second year after
surgery, as measured by RSA, than patients with a
more sedentary life-style. Nor was there any differ-
ence in activity level between the good and the poor
prognosis groups.

HSS clinical scores improved from a median of 60
preoperatively to 82 6 months after surgery
(p < 0.001). With time, some further improvements
occurred, median 86 at 1 year (p <0.001), 89 at 2
years (p = 0.006) and 88 at 4 (3—5) years after surgery
(NS). There were no significant differences between
the prosthesis groups, except at 4 (3-5) years, when
the Tricon stem group had deteriorated slightly to a
median of 82 points compared to 87.5 for Tricon-M
and 90 for PCA (p = 0.02). When the prognosis of fix-
ation based on RSA was considered and the material
was divided into a good (n 27) and a poor (n 15) prog-
nosis group, the HSS scores showed no significant
differences between these groups.

The 4 visual analogue scales showed significant re-
ductions in pain after the operation, most of the effect
being present at 6 months, but some further reduc-
tions were noted up to 1 or 2 years. Thereafter, no sig-
nificant changes occurred. The 3 prosthesis designs
showed no differences for pain at rest, “first-step

pain” and global satisfaction with the investigated
knee, but for pain during activity at 4 (3—5) years, the
Tricon stem group showed a median value of 5 mm
(VAS scale 0-100 mm), both other groups 0 mm (p =
0.04). The 2 groups with different prognoses showed
no differences in any of the 4 scales, at any time.

The Nottingham Health Profile in the whole group
of patients 4 (3-5) years after surgery showed an-
swers in part 1 (sleep, energy, social isolation and
emotional reactions), similar to those of a healthy
population (Wiklund and Romanus 1991), except for
pain and mobility profiles, where our patients showed
slightly increased levels (Table 1). In part 2, home
tasks, hobbies, recreational activities or holidays,
were slightly more affected than in the healthy refer-
ence poulation (Wiklund and Romanus 1991), con-
trary to social life, family relationships and sex life,
which were less affected (Table 1). Paid employment
was not applicable, since all patients were retired. The
3 prosthesis groups could not be distinguished by the
Nottingham Health Profile (p = 0.2-0.9). Significant
differences were found when the prognosis regarding
future loosening was considered. In part 1, the pain
profile showed the largest difference (p = 0.002), but
also sleep (p = 0.04) and emotions (p = 0.04) were
more affected in the risk group (Table 1). In part 2, the
risk group had more difficulty in enjoying hobbies
(p =0.004) and holiday activities (p = 0.03) (Table 1).

The radiographic analysis showed that 26 patients,
consistently during the follow-up period showed no
lucent lines at all or less than 0.5 mm. Radiolucent
lines once established generally remained, but in 3
cases (2 PCA cases, around the pegs, and 1 Tricon
stem), the width of incomplete Iucent lines was re-
duced with time. The 16 patients with lucent lines in 1
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Table 2. Radiographic lucent lines according to prognosis
group

Prognosis Lucent lines
yes no

Poor 9 6

Good 7 20

Lucent lines, yes/no, refers to the presence of any radio-
graphic lucent lines at 4 years, > 0.5 mm, disregarding the
number of zones invoived. The prognosis, good/poor, refers
to the level of migration the second year, as measured by
RSA.

or more zones wider than 0.5 mm did not show signif-
icantly more migration in the second year, as mea-
sured by RSA (mean 295 {im), compared to the 26
patients with thinner or no lines (mean 175 um) (p =
0.3). The presence or not of radiolucent lines > 0.5
mm was related to the prognosis (p = 0.03) (Table 2).
The number of zones with lucent lines > 0.5 mm at 4
(3-5) years and the prognosis group were also related
(p =0.03).

Discussion

No patient in this study was classified as having a
poor result (according to HSS levels), nor did anyone
report dissatisfaction with the operation. A follow-up
period of about 4 years is short for conclusions about
the performance of knee replacements, since normal-
ly few failures occur during that time. When blunt
tools like scoring systems are used, only very unsatis-
factory results can be detected early. The assessment
of arthroplasties by composite scores has been chal-
lenged (Galante 1985, Gartland 1988, Callaghan et al.
1990, Drake et al. 1994, Nilsson et al. 1994). Most
scores lack validation and include various parameters
which are weighted differently (Callaghan et al. 1990,
Drake et al. 1994). The reproducibility of the individ-
ual measurements is often poor (Ryd et al. 1997) and
aggravates the overall uncertainty. Improvement of
the methods used to evaluate outcome could be very
important, both to permit comparisons and reduce
bias, but also to detect subtle early symptoms. Major
advantages of the NHP registration are the thorough
validations performed and the elimination of bias by
the examiner, as well as the focus on quality of life.
NHP results for all patients in this study were simi-
lar to the profiles in 2 studies on successful hip re-
placements (Wiklund and Romanus 1991, Nilsson et
al. 1994), slightly better than the results from a study
2 and 5 years after knee replacement (Rissanen et al.
1995), and comparable to a healthy population (Wik-

lund and Romanus 1991). Among 49 total hip re-
placements reported by Nilsson et al. (1994), 8 pa-
tients had radiological signs of femoral component
loosening 5 years after surgery, and this subgroup
showed significant reductions in function and quality
of life, as measured by NHP. The signs and symptoms
of loosening were not severe enough to recommend
revision and the Charnley hip score was the same as
in the rest of the patients. Our study shows analogous
results. The group predicted as future failures by RSA
scored no worse than the others, nor did they have in-
creased pain levels using VAS, but they differed sev-
eral of the dimensions of the NHP. The discrepancy
was greatest in the pain profile, but also sleep and
emotions were significantly more affected in the risk
group, together with difficulties in the practice of
hobbies and holiday activities. We interpret these dif-
ferences as a reflection of early clinical symptoms,
not detected by HSS or VAS.

VAS scales in the measurement of pain have been
reported to be robust, reliable and sensitive (Huskis-
son 1974, Revill et al. 1976, Scott and Huskisson
1976). Despite thorough explanations of VAS, in the
same manner and by the same observer at each exam-
ination, we felt that some patients had difficulties in
understanding how to answer. The patients may better
express such minor and easily overlooked symptoms
when distinct questions are posed, concerning situa-
tions in everyday activities and feelings. The dichoto-
mous nature of the NHP questions may force the pa-
tient into a definite choice: yes or no. However, NHP
includes symptoms not only from the involved knee,
in contrast to HSS and VAS.

Radiolucent lines are often reported as signs of
loosening and a relationship has sometimes been
shown in the literature (Ecker et al. 1987, Ewald
1989, Ritter et al. 1994). This study does not conflict
with these findings, indeed a relationship was found.
However, lucent lines are easily missed because they
depend on the quality of the radiographs, subject to
observer bias and are difficult to classify. Conclusions
from thin lucent lines in the individual case are there-
fore difficult to draw. Nevertheless, due to the ab-
sence of more reliable tools, such assessments are
widely made.
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