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Abstract

Purpose We used the Optetrak Condylar Constrained (CCK)
implant, a modular and constrained knee implant as replace-
ment for a failed primary arthroplasty, to assess the survivor-
ship, the complications, the clinical, radiological, and func-
tional situation, and the quality of life of those patients in
whom a CCK had been implanted in recent years in order
to find predictive pre-operative conditions of survival
and clinical outcomes.

Methods We performed a retrospective study of 125 CCK
implanted between 1999 and 2005. The mean follow-up was
nine years (range, seven to 13). Mean age was 73.6 years. A
total of 78 % of the revised TKA were cemented and 66 %
were CR. We assessed the pre-operative, the operative and the
postoperative conditions studying the medical files of all the
patients. In order to study the functional and clinical situation
we used the Hospital for Special Surgery (HSS) score and the
Knee Society score (KSS), both clinical and functional. We
analysed all the X-rays using the Knee Society Roentgeno-
graphic evaluation. The quality of life was studied using the
Oxford knee score (OKS).

Results The mean results of the KSS clinical and the KSS
functional were 68.24 and 63.85, respectively. There were not
any conditions associated with poor results of the knees
(p>0.05). The global survival at 24 months was 92.7 %, at
60 months 87.8 % and at 96 months it was 87.8 %. There were
some conditions associated with poor survival of the knees,
e.g. patients were younger than 70 years old, rheumatic dis-
eases, kidney faliure, tibial tuberosity osteotomy, PS primary
arthroplasty, revision before five years and septic loosening.
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Conclusions Based on these results there are some pre-
operative factors that change the survival of the total
knee replacement revision.
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Introduction

Revision total knee arthroplasty (TKAR) is a common proce-
dure, of which 38,000 were performed in 2003 in the United
States [1], which is projected to increase six times to 268,000
by 2030 [1]. In a meta-analysis of 42 TKAR studies comparing
1,515 patients, the author published a long-term global surviv-
al rate of 79 % [2]. These TKAR survivals can have a signif-
icant impact on patient satisfaction, medical costs, and health
care use. A better understanding of predictive factors for
TKAR survival can inform patients and surgeons and help us
target modifiable risk factors to improve TKAR outcomes [3].

Very few studies assessing survival after TKAR have been
published. As reported above, pre-operative conditions are not
associated with postoperative survival after TKAR [4]. Other
TKAR studies report as predictors of survival, the age, sex,
time after primary arthroplasty, cemented implants [2] and
rheumatoid arthritis [5]. Thus, very few published studies
have examined predictors after TKAR. Most studies had small
sample sizes and therefore limited power to examine predic-
tors of survival [6—10].

This study aimed to evaluate and compare the CCK im-
planted as replacement of a failed primary total knee
arthroplasty and to assess the survivorship, the complications,
the clinical, radiological, and functional situation, and the
quality of life of those patients in whom a CCK revision total
knee arthroplasty had been implanted in the past in order to
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study if there is any pre-operative condition that changes the
outcomes and survival of the revision arthroplasties.

Patients and methods
Study design

We performed a retrospective observational study of patients
who underwent a total knee replacement revision.
Inclusion criteria were:

—  Aseptic loosening of a primary total knee arthroplasty

—  Optetrak Condilar Constrained implant

— Patients able to understand instructions and follow a
rehabilitation treatment

Exclusion criteria were:

—  Septic loosening of a primary total knee replacement

— Aseptic loosening of a primary unicondilar knee
arthroplasty

— Aseptic loosening of a primary femoro-patelar knee
arthroplasty

—  Second knee replacement

— Revision of an unstable arthroplasty because of a
periprothesic fracture

—  Terminal illness

Study group

One hundred twenty-five Optetrak Condilar Constrained
(CCK) implants were placed in 117 patients between 1999
and 2005. Of these, 40 were excluded for the following
reasons: ten patients died from causes unrelated to the
arthroplasty, 15 presented a septic loosening of their primary
arthroplasty, six of them presented a femoro-patelar knee
arthroplasty, three patients received their second knee replace-
ment, two were terminal patients that received surgery to treat
their illness and four of them received surgery to treat an
unstable arthroplasty after periprosthetic fracture.

Surgical technique

Patients were operated by a group of surgeons with different
levels of experience. The majority of the patients underwent
surgery under spinal anaesthesia while 24.7 % received gen-
eral anaesthesia.

After removing the primary implants all the patients re-
ceived a condilar constrained total knee arthroplasty, Optetrak
CCK. The revision was performed through a longitudinal
anterior incision done following the previous approach. The
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femoral and tibial cuts were done using an endo-medullary
guide. Metal supplements were used if the bone loss was
significant. Some patients required a lateral retinacular release
or a tibial tuberosity osteotomy to treat intra-operative femoro-
patellar instability.

Clinical assessment

Variables included age, sex, medical pathologies, ASA risk
(American Society of Anesthesiology) [11, 12], type of anaes-
thesia, side of the knee, primary arthroplasty conditions, expe-
rience of the surgeon, intra-operative and postoperative com-
plications, time to discharge, survival and mean follow-up.

At the end of follow-up each patient was contacted for a
radiographic and clinical assessment conducted by three in-
dependent surgeons who had not taken part in the surgery
(RL, BR and AU).

In the pre-operative radiographic projections applied
(anteroposterior and lateral), the presence of deformity, pri-
mary arthroplasty angles (femoro-tibial, alfa femoral, beta
tibial, sagittal femoral and sagittal tibial angles) were assessed.
In the postoperative revision arthroplasty angles (femoro-tibial,
alfa femoral, beta tibial, sagital femoral and sagital tibial angle)
and evolution of the tibial osteotomy were studied [13].

At the end of the follow-up, a survey on all patients was
conducted in order to assess their clinical and functional status
and their health related quality of life. The Knee Society score
(KSS) evaluated both clinical and functional parts [14, 15],
and for the Oxford knee score (OKS) the Health Related
Quality of Life (HRQoL) questionnaire was completed by
the patient [15, 16].

Statistical analysis

Qualitative variables are presented with their frequency distri-
bution and percentage. Quantitative variables were summa-
rized with mean and standard deviation (mean + SD). Quan-
titative variables showing a skewed distribution were summa-
rized with median and interquartile range (IQR). We evaluated
the association between qualitative variables with chi-square
test or Fisher exact test. A comparison of continuous variables
that show a normal distribution was performed by analysis of
variance (ANOVA). Multiple comparisons were performed
between groups using the Bonferroni test. For variables with
skewed distribution the Kruskal-Wallis non-parametric test
was used. We evaluated the survival of the TKAR using the
Kaplan Meier curves. In order to study if there is any variable
that changes their survival a univariable study was done.
Kaplan-Meier curves were compared using Cox models and
adjusted Hazard ratios were performed. Finally, a Cox multi-
variable model was done using those factors that had a p<0.05
and were clinically relevant. For all tests a value of
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significance of 5 % was accepted. Processing and data analy-
sis was performed using SPSS 15.0.

Results
Demographics

The mean age of the patients was 73.66+6.6. The gender
distribution (F/M) was 77.6 %/33.4 %. The most frequently
affected knee was the right in 51.8 %. The 73.6 % of our
patients suffered cardiovascular diseases and 20.5 % present-
ed diabetes mellitus. The 14.5 % was obese (BMI>40). The
distribution of patients regarding their anaesthetic risk was
0% ASAL, 51.2 % ASA 11, 45.1 % ASA 1l and 3.7 % ASA
IV (Table 1).

Perioperative characteristics

The anaesthesia was spinal in 75.3 %. A total of 78 % of the
revised TKA were cemented and 66 % were CR. The revision
was done after more than five years following the primary
TKA in 59 % of the patients. The revision was performed by
three groups of surgeons according to their experience: con-
sultants (34.1 %), high skilled surgeons (60 %) and middle
grade surgeons (5.9 %). Mean operative time in minutes was
194.48+39.38. The mean hospital stay was 20.94+3.53 days.
Of the postoperative incidents including swelling,
haematoma, celullitis, and superficial skin infection, 14.5 %
were solved with medical treatment.

There was a 7.2 % rate of complications that required
surgery including deep infection, skin necrosis, tibial
osteotomy fracture and quadriceps rupture.

Table 1 Preoperative conditions studied

Variable Value Variable Value
Mean age 73.6 years Vascular failure 4.70 %
Younger than 68 years 1530 %  Obese 14.50 %
Between 68 and 74 years 36.50 %  Hiatus hernia 15.70 %
Older than 74 years 4820 %  Rheumatic 4.80 %
Mean weight 74.71 kg Intestinal 10.80 %
Mean height 160.37 cm Oncological 1.20 %
Female 77.60 %  Hyperuricemia 2.40 %
Male 22.40 %  Endocrine disease 2.40 %
Allergics 23.50 %  Kidney failure 1.20 %
Hypertension 70.60 %  Heart disease 2.40 %
Diabetes mellitus 20.50 %  Neurological disease 2.40 %
Dyslipemia 10.60 %  ASAI 0.00 %
Heart failure 5.90 % ASA I 51.20 %
Shortage of breath 9.40 % ASA I 45.10 %
Auricular fibrillation 3.50 % ASA IV 3.70 %

Clinical outcomes

The mean follow-up was 87.47+19.3 months. While the mean
clinical KSS was 63.85+20.71, the mean functional KSS was
68.24+24.95. In the analysis of each of the items on the KSS,
the mean range of motion was 97.49°+18.19°. Regarding
active flexion, the mean range of motion was 99.23°+
15.76°. The mean extension lag measured was 2.09°+7.67°.
A total of 97.3 % had a stable knee in the frontal plane and
89.3 % in the sagittal plane; 50.5 % of our patients never or
occasionally had pain while 29.7 % referred to mild pain.
Also, 48.6 % of our patients were able to walk without
limitations and 32.4 % could walk at least for 30 minutes. A
total of 89.7 % of our patients were able to use stairs, but only
29.7 % of them did not need help to walk (Table 2).

The KSS was excellent or good in 72.9 % of our revisions.
We did not find correlations between pre-operative conditions
and postoperative results.

The perceived HRQoL of patients measured by Oxford
knee score was 36.61+£7.88. The patients with the worst
HRQoL before surgery improved more than the others. We
did not find pre-operative factors associated with a better
HRQoL after surgery. All but one question of this score
improved after surgery. Neither before nor after revision were
the patients able to kneel down and get up again afterwards.

Mean total KSS and the HRQoL according to OKS were
correlated, obtaining a positive but weak correlation coeffi-
cient (r=0.79, p<0.005) between them, and this correlation
was statistically significant. Patients who scored highest on
the KSS, also perceived a higher HRQoL.

Survival

Global and aseptic survivals were distinguished three times
during follow-up (at 24, 60 and 96 months). While the global
survival (failure for any cause) at 24 months was 92.7 %, it
was 87.8 % at 60 months and at 96 months it was 85.8 %. The
survival excluding infections was 96.1 %, at 24 months,
93.4 % at 60 months and 91.4 % at 96 months.

Table 2 The Knee Society score (KSS) most frequent answers

Pain Never/occasional: 50.5 %
Flexion contracture No: 84.9 %
Extension lag No: 85.1 %

Total range of flexion 86° t0 90°: 33.8 %

Alignment 5-10°: 75,77 %

Stability 0-5°553 %

Walking Unlimited: 48.6 %

Stairs Normal up and down: 36.5 %
Walking aids used Use of cane: 32.4 %
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There were some conditions associated with poor survival
of the TKRA. The univariate analysis showed the worst
survival if:

1. Patients were younger than 70 years (p0,04), rheumatic
diseases (p0.05) or kidney faliure (p0.05)

Tibial tuberosity osteotomy (p0.001)

PS primary arthroplasty (p0.03)

Replacement done before five years (p0.05)

Septic failure (p0.01)

vk

When multivariate analysis was done all variables
lost their statistical significance (p>0.05) except PS
primary arthroplasty (p 0.03) and tibial tuberosity
osteotomy (p0.002).

Radiographic analysis

The mean femoro-tibial angle changed from pre-operative
1.75 to 7.02 at the end of follow-up. Both alfa-femoral and
beta-tibial were similar before and after surgery. Significant
differences between both sagittal-femoral and sagittal-tibial
were noted (Table 3).

Tibial osteotomy was performed in 30 patients. Consolida-
tion was achieved in 22 developing a non-union in eight
patients (Fig. 1).

Complications

We found a total of 23 major complications in 17 patients
(29 % of the sample); three patients presented pain and stiff-
ness (3.6 %). There were eight patients with non-union of the
tibial osteotomy (9.4 %), seven of them presenting extensor
mechanism failure (8.2 %). Six of these patients were operated
to repair their extensor mechanism. There was one case of
shaft femoral periprosthesic fracture that required
osteosynthesis with plates and screws (1.2 %).

Septic loosening was found in six cases (7.4 %), and five
patients (6.6 %) presented aseptic failure.

Table 3 Mean pre-operative and postoperative angles

Angle Preoperative Postoperative
Mean tibiofemoral angle 1.75+7.08° 7.02+£2.77°
Mean alfa femoral angle 97.21+6.29° 96.45+3.58°
Mean beat tibial angle 87.82+6.79° 89.67+£2°
Mean sagittal femoral angle -6.08+5.2° -2.53£2.75°
Mean sagittal tibial angle 86.78+5.25° 90.93+2.75°
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Discussion

In relation to the demographic characteristics of our study
population, the average age of our sample is higher than in
other studies [2—4, 6, 810, 17-22]. Our patients have an
average age of 73.6 years and nearly 85 % of them are older
than 68 years.

In regards to the pre-operative medical condition, our
patients had similar characteristics to patients treated in
other centres. A total of 19 % of our patients had
morbid obesity (BMI>40), which is a percentage similar
to published series [23-31]. Also, 18 % of our patients
had diabetes mellitus, and 9.3 % were rheumatic pa-
tients. Assessing surgical risk, using the classification of
the American Society of Anesthesiologists (ASA),
48.8 % of our patients were classified as ASA III and
ASA 1V, similar to published series using this scale [3].

The original arthroplasty was cemented in 78 % of our
cases, 66 % were cruciate retaining and the replacement was
done after more than five years in 62 % of the cases, all in the
same range as other series [4, 6, 8, 9, 21, 22, 32].

According to the literature, our outcomes are very
similar to those published [9, 18, 20, 22, 23]. While
our mean clinical KSS was 63.85+20.71, our mean
functional KSS was 68.24+24.95. Some published re-
placement series with PS implants obtained worst out-
comes: a KSS-C of 68 and a KSS-F of 56 [22] or
KSSC of 57 and KSSF 76 [23]. Other authors published
better results: a KSSC of 77 and a KSSF of 49 [20] or
KSSC of 88.5 and KSSF of 72.4 [9]. Saleh studied a
mix replacement series with PS and CR implants that
obtained a global KSS of 66.2 [18]. We did not find
positive predictive factors as many authors published no
clinical outcome predictors [33-35]. However, Singh
found an association between poorer functional out-
comes and female patients, aged 80 and obese [3].

While our short-term global survival (24 months) was
92.7 %, Sheng in his meta-analysis published a 95 % global
survival at two years [19]. According to the literature, our
medium-term aseptic survival (60 months) was 93.4 %, sim-
ilar to reviewed series, e.g. 87.4 % aseptic survival at
five years [36], 89 % at five years [19], 92 % at five years
[37], and 100 % at seven years [9].

The long-term global survival (96 months) of our
revision arthroplasties was 86.6 %, somewhat better
than that found in the literature, e.g. 83 % global
survival at eight years [4], 82 % at 12 years [38], and
79 % overall survival at ten years [19].

Regarding the overall loosening rate the univariate
study showed that global survival was lower in patients
younger than 70 years (p0,04), with rheumatoid arthritis
(p 0.05), kidney faliure (p 0.04), tibial tubercle
osteotomy (p 0.001), PS primary arthroplasty (p 0.03),
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Fig. 1 Non-union tibial
osteotomy after revision total
knee arthroplasty (TKAR). A
proximal migration of the tibial
tuberosity caused by the weak
osteosynthesis material used

primary replacement done before five years (p0.05), and
septic loosening (p 0,01). When multivariate analysis
was done all variables lost their statistical significance
(»>0.05) except PS primary arthroplasty (p 0.03) and
tibial tuberosity osteotomy (p 0.002).

Regarding published predictors in replacement surviv-
al studies, we have similar conclusions [4, 5, 19, 39].
On one hand, Hass in his 1995 series didn’t find asso-
ciation between long-term survival of their arthroplasties
and pre-operative conditions, the original diagnosis or
the characteristics of polyethylene [4]. On the other
hand, Sheng’s series of 2006 replacement aseptic sur-
vival reports that the univariate analysis found statisti-
cally significant longer survival in patients older than
70 years (p<0.005), women (p0.07), primary replace-
ments over five years (p<0.00015), cemented implants
(»<0.05) and those with bone grafts (p0.05); in the
multivariate analysis only age retained its statistical
evidence (p<0.005) [19]. Similar conclusions were pub-
lished when rheumatologic diseases (rheumatoid arthri-
tis) were related with decreased survival (p<0.001) [5].
Other authors found decreased replacement survival as-
sociated with rheumatoid arthritis patients, due to in-
creased infection rate [39].

Our complication rate was 29 % and the incidence
of a new revision was 13.6 %, both in the range
published in the literature (26.3 % complications and
12.9 replacement [19], 30 % complications and 7.2 %
replacement [40], 13 % complications and 8 % replacement
[4], 9 % complications [41] and 18.3 % replacement [42]).
The rate of complications requiring reoperation is even lower
than that published by some authors (49 % global loosening
[19], 31 % septic loosening [38] and 20 % septic loosening
[43]). However, our patients tend to suffer more septic loos-
ening than mechanical loosening.

Studying our statistically significant survival predic-
tive conditions and our reoperations, the septic loosen-
ing is our worst problem. Infection is associated with
chronic diseases like rheumatoid arthritis and kidney
failure. Septic failure usually occurred before five years after
the primary arthroplasty.

A significant number of tibial tuberosity osteotomy devel-
oped a non-union, and weakness or a defect on the anterior
proximal tibia with the corresponding higher risk of aseptic
failure.

The higher frequency of PS TKA failure in this series is
related to the use of this type of knee in most cases in our
institution.

Limitations of our study include the retrospective
nature, the non-randomization of the process, and the
number of patients recruited. Strengths of the study
include a minimum of seven years of follow-up and
the detailed functional and radiological assessment of
all the cases included.

Conclusions

The HRQoL, the survival, the clinical and functional out-
comes measured with the KSS of the CCK as revision knee
arthroplasty are overall good or very good. We found a pos-
itive correlation between a higher KSS score and a higher
OKS result.

In regards to the predictive pre-operative conditions study
we found that global survival was lower in patients that were
younger than 70 years, had rheumatologic illness, kidney
faliure, tibial osteotomy, replacement done before five years
and septic loosening. The multivariate analysis done shows
that patients with a PS primary arthroplasty and tibial
osteotomy have lower global survival.
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