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years. The functional assessment criterion used was the 
one of the Hospital for Special Surgery (HSS), and this 
yielded an average of 87 points after the operation. The 
radiographic criterion used was the Knee Society Total 
Knee Arthroplasty Roentgenographic Evaluation and 
Scoring System. We had three cases with a radiolucent 
line without implant loosening, which were asymptomatic 
from a clinical standpoint. Conclusion: The total knee 
arthroplasty procedures using an implant made in Brazil 
were performed by a trained and experienced team. To 
date, over the clinical follow-up on these patients with 
knee osteoarthritis or rheumatoid arthritis, the results 
have been seen to be satisfactory.
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INTRODUCTION

Total knee arthroplasty is a high-complexity surgical 
procedure that is basically indicated for patients with 
a diagnosis of primary or secondary knee osteoarthro-
sis or rheumatic diseases. This surgical procedure has 
been constantly evolving since its creation. Implants 
with a more modern design resembling the anatomy 
of the normal knee as much as possible, together with 
instruments that are increasingly precise and cause less 
aggression to soft tissues, have made the surgical indi-
cations increasingly comprehensive.

The good results obtained after performing total 
knee arthroplasty are well-documented in the literature, 
with regard to both pain relief and maintenance of these 
results over long-term follow-up(1-6).

The success of the surgical procedure depends on 
many factors: a surgeon who is familiar with the pro-
cedure, good ligament balance, adequate and precise 
instruments and a good-quality durable implant.

The aim of this study was to evaluate 47 patients 
who underwent total knee arthroplasty using an implant 
made in Brazil, with a mean follow-up of five years. 
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Abstract

Objective: This study assessed 47 patients who 
underwent total knee arthroplasty (TKA) with 
implants manufactured in Brazil, with a mean follow-
up of five years. Methods: This was a retrospective 
study at Santa Casa de Misericordia Hospital in Rio 
de Janeiro, from January 1993 to December 2002.  
The sample comprised 47 patients (44 females 
and three males) who underwent TKA, totaling 58 
knees. The patients’ ages ranged from 46 to 83 years. 
A diagnosis of osteoarthritis or rheumatic disease 
was confirmed in all the patients. Results: In this 
investigation, all the patients underwent cemented 
TKA with preservation of the posterior cruciate 
ligament. The length of follow-up ranged from 5 to 17 
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METHODS

Between January 1993 and December 2002, 
a retrospective study was conducted at the Knee 
Outpatient Clinic of Santa Casa de Misericórdia do 
Rio de Janeiro composed of 47 patients and a total of 
58 knees. A diagnosis of osteoarthrosis or rheumatic 
disease was confirmed in all these patients, who then 
underwent cemented total primary knee arthroplasty that 
preserved the posterior cruciate ligament. The prosthesis 
used was made in Brazil (Baumer S/A, Mogi Mirim, São 
Paulo, Total Knee Arthroplasty model). The patients’ 
ages ranged from 46 to 83 years, with a mean of 67.3 
years. In the study, the patients were divided into two 
groups according to age group, with a cutoff age of 
65 years. A division according to age group was made 
because arthroplasty in younger patients theoretically 
has lower durability. The limit of 65 years of age is a 
parameter that was imposed historically, from the time 
of the first arthroplasties, as ideal for this type of surgical 
procedure. Forty-four female patients and three male 
patients underwent the operation (Figures 1, 2 and 3). 

The inclusion criterion for the patients was the 
presence of knee pain together with anamnesis and 
physical examination compatible with osteoarthrosis 
or rheumatic disease, as well as absence of previous 
surgery on the knee.

Before the operation and after a mean postoperative 
follow-up of five years, evaluations were made by a 
single physician who was a member of the Brazilian 
Society of Knee Surgery and had a doctorate 
in orthopedics. The protocol used was the knee 
osteoarthrosis protocol of the Hospital for Special 
Surgery (HSS)(7), with clinical measurements of the 
angle of the anatomical axis of the lower limb under 
assessment and radiographs of the knee while standing 
on both feet, in anteroposterior and lateral views(8). 
In the radiographic analysis, implant loosening was 
evaluated by means of the criteria used in the Knee 
Society Total Knee Arthroplasty Roentgenographic 
Evaluation and Scoring System(9). Six variables were 
evaluated in the HSS knee protocol: pain, function, range 
of motion, muscle strength, deformity in flexion and 
instability. Points were deducted if crutches or a walking 
stick were used, loss of active extension of the knee was 
presented, or there was varus and valgus instability. The 
maximum score was 100 points, categorized thus: 85 
points or more was considered to be excellent; 70 to 
84, good; 60 to 69, fair; and 60 or less, unsatisfactory.

All the patients underwent surgery performed by 
the same medical team. In all cases, a pneumatic tour-
niquet, anterior access to the knee, medial parapatellar 
arthrotomy and patellar replacement were used.

Figure 1 – Postoperative clinical evaluation (15 years, right knee; 
and 17 years, left knee, respectively).

Figure 2 – Postoperative radiograph on right knee (15 years of 
follow-up).

Figure 3 – Postoperative radiograph on left knee (17 years of 
follow-up).
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Prevention of thromboembolism was achieved 
through general measures: compressive bandaging, 
elevation of the lower limbs, partial weight-bearing on 
the second postoperative day and early physiotherapy.

The statistical analysis was composed of two methods. 
In an analysis to investigate whether there was any 
significant variation in HSS score (points) from before 
to after the operation, the Wilcoxon test was used. To 
investigate whether there was any significant difference 
in the delta (absolute and relative) of the HSS score 
between the subgroups according to the age groups, the 
Mann-Whitney test was applied.

Nonparametric methods were used, since the HSS 
score did not present normal distribution (Gaussian 
distribution). The criterion for determining significance 
was the level of 5%. The statistical analysis was processed 
using the software of the SAS® statistical system.

RESULTS

This analysis had the aim of outlining a general 
profile of the 58 knees under examination. Table 1 
shows the mean, standard deviation (SD), median, 
minimum and maximum for the patients’ ages and 
their length of follow-up.

Table 2 shows the mean, standard deviation (SD), 
median, minimum and maximum for the HSS scores 
before and after the operation, the corresponding 
absolute change (delta) and relative change (delta 
%) and the respective descriptive levels (p values) of 
the Wilcoxon signed rank test. The absolute change 
in HSS score from before to after the operation was 
given by the formula: Delta HSS = (postoperative HSS 
score – preoperative HSS score). The relative change 
(%) in HSS score from before to after the operation 
was: Relative delta HSS (%) = (postoperative HSS 
score – preoperative HSS score) / preoperative HSS 
x 100. 

In this study, we observed that there was a significant 
increase in mean HSS score after the surgery, of 27.7 
points (p = 0.0001), which corresponded to a mean of 
52.8% (p = 0.0001), as shown in Figure 4.

Tables 3 and 4 show the mean, standard deviation 
or standard error (SD or SE), median, minimum and 
maximum HSS scores before and after the operation, 
the corresponding absolute change (delta) and relative 
change (delta %) and the respective descriptive level 
(p value) of the Wilcoxon signed rank test, stratified 
according to age group (> 65 and ≤ 65 years). 

Table 1 – Description of the numerical variables.

Variable n Mean sd Median Minimum Maximum

Age (years) 58 67.3 7.6 67 46 83

Follow-up (years) 58 7.4 2.4 7 5 17

SD: standard deviation.
Source: Santa Casa, 2010.

Table 2 – Analysis on postoperative HSS score.

HSS score n Mean SD/SE Median Minimum Maximum value

Before 
operation 
(points)

58 59.3 11.1 60 33 81

After operation 
(points)

58 87.0 5.4 88 71 96

Delta HSS 
(points)

58 27.7 1.6 29 7 60 0.0001

Relative delta 
HSS (%)

58 52.8 4.7 48.4 9.1 181.8 0.0001

SD: standard deviation; SE: standard error, only for the deltas.
Source: Santa Casa, 2010

Figure 4 – Preoperative and postoperative HSS scores

Preoperative Postoperative

p = 0.0001 (delta)
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In our analysis, we observed that there was a 
significant increase in HSS score after surgery, in the 
subgroup > 65 years of age, with a mean of 29.1 points 
(p = 0.0001), which corresponded to a mean of 55.9% 
(p = 0.0001).
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We observed that there was a significant increase in 
HSS score after surgery in the subgroup ≤ 65 years, with 
a mean of 25.2 points (p = 0.0001), which corresponded 
to a mean of 46.9% (p = 0.0001). 

Along general lines, our analysis showed that, 
independent of the age group, there was a significant 
increase in HSS score from before to after the operation.

Table 5 shows the mean, standard error (SE), median, 
minimum and maximum of the absolute change (delta) 
and relative change (delta %) in HSS score, according 
to age subgroup and the descriptive level (p value) of 
the Mann-Whitney test.

We observed that there was no significant difference 
in the absolute delta (p = 0.24) or relative delta (p = 0.31) 
of the HSS score between the age groups.

Table 3 – Analysis on postoperative HSS score, stratified for 
age > 65 years.

HSS score n Mean SD/SE Median MinimumMaximum p value

Before 
operation 
(points)

38 58.4 10.6 59 33 80

After operation 
(points)

38 87.5 5.3 88.5 71 96

Delta HSS 
(points)

38 29.1 2.0 29 7 60 0.0001

Relative delta 
HSS (%)

38 55.9 6.0 49.2 9.1 181.8 0.0001

SD: standard deviation; SE: standard error, only for the deltas.
Source: Santa Casa, 2010.

Table 4 – Analysis on postoperative HSS score, stratified for 
age ≤ 65 years.

HSS score n Mean SD/SE Median MinimumMaximum p value

Before 
operation 
(points)

20 61.0 12.1 60 37 81

After operation 
(points)

20 86.1 5.8 88 71 92

Delta HSS 
(points)

20 25.2 2.6 26 10 52 0.0001

Relative delta 
HSS (%)

20 46.9 7.4 42.3 13.5 140.5 0.0001

SD: standard deviation; SE: standard error, only for the deltas.
Source: Santa Casa, 2010

Tabela 5 – Análise do delta do escore HSS  
segundo a faixa etária.

HSS score n Mean SD/SE Median MinimumMaximum p value

Before 
operation 
(points)

20 61.0 12.1 60 37 81

After operation 
(points)

20 86.1 5.8 88 71 92

Delta HSS 
(points)

20 25.2 2.6 26 10 52 0.0001

Relative delta 
HSS (%)

20 46.9 7.4 42.3 13.5 140.5 0.0001

SD: standard deviation; SE: standard error, only for the deltas.
Source: Santa Casa, 2010

DISCUSSION 

In our series of patients, females predominated 
over males, which is concordant with the notion 
that osteoarthrosis preferentially affects females(10). 

Our study was motivated by the fact that Brazil 
is among the developing countries. It is a country 
of enormous dimensions with very heterogenous 
regions. The longevity of the Brazilian population 
is constantly increasing and therefore it becomes 
important to have implants of lower cost and 
reasonable durability, which demonstrates the 
relevance of our study. Robertsson et al(11) conducted 
a study in Sweden and observed that 36% more 
patients will need total knee arthroplasty over the 
next 20 years. Total knee arthroplasty is considered 
to be a high-complexity surgical procedure of high 
cost and, for this reason, not all cities in Brazil have 
the capacity to carry out this procedure. Scott et al(12) 
considered that the cost of the implant was the main 
factor causing difficulty in carrying out surgical 
procedures, thus corroborating our study. Our results 
might be of benefit for Brazilian municipalities in 
which this procedure is not performed.

In our evaluation according to age group, we 
did not find that the implant had greater durability 
among the more elderly population. In our view, 
patients who are more elderly would theoretically 
be more sedentary and hence, their implants would 
present less wear and greater durability. However, 
this was not seen in our study, and this was probably 
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related to loss of follow-up among the more elderly 
patients due to natural death. On the other hand, 
Ritter(13) observed that the durability was greater 
among a population over the age of 70 years.

Our analysis evaluated the follow-up among 
patients who underwent arthroplasty using Brazilian 
implants, performed by a single surgical team. In 
our view, the evaluation with a single surgical team 
makes this study more relevant and reduces the 
possibility of bias. 

Most revision procedures on total knee 
arthroplasty take place within the first five 
years(14,15). For this reason, our results so far are 
satisfactory, within the clinical follow-up studied. 

In the radiographic analysis, we had three cases 
in which we observed a radiolucent line without 
loosening of the implant, which were asymptomatic 
from a clinical point of view. These three patients 
had had 13, 7 and 5 years of clinical follow-up, 
respectively. The radiolucent line did not progress 
on the knee radiographs and all of these patients 
received an excellent score in the HSS system. They 
presented radiographic abnormalities of the tibial 
component, which according to Fuchs et al(16) is the 
region most frequently affected, In the literature, 
it is emphasized that radioscopy is the best way to 
detect radiolucent lines(16). This was perhaps the 
reason why we had low rates of abnormalities in 
imaging evaluations. We did not use radioscopy 
because we did not have this type of equipment 
available in our service at the start of this study.

The HSS evaluations were used in a blinded 
manner, in which a physician with a doctorate 
in orthopedics measured the scores before the 
operation, six months after the operation and 
every year thereafter. The evaluator’s experience 
and routine use of the HSS score system were 
fundamentally important for the validity of the 
study(17). 

In the HSS score system after the operation, our 
study reached a mean of 87 points. In comparison 
with the findings in the literature, we observed that 
our score system results were similar but that the 
mean length of follow-up for the comparison group 
was 15 years(18).

In our study, we only had four patients with 
a diagnosis of rheumatoid arthritis, all with five 

years of follow-up. One of these patients underwent 
bilateral total knee arthroplasty with an interval of 
four months between the two procedures. Two of 
these patients were classified as presenting excellent 
HSS scores and the other two were classified as 
presenting good HSS scores. In the literature, it has 
been reported that such patients present lower levels 
of daily activities and greater risk of infection(19,20). 
Our sample of rheumatoid patients with HSS score 
classified as good was considered to be high (50%), 
thus showing the greater attention that should be 
given to these patients.

The implants that were used preserved the 
posterior cruciate ligament (PCL). In our view, 
with a complete PCL, we preserved a greater 
amount of bone stock for future revision. Since our 
investigation is new within our setting, given that it 
evaluates Brazilian implants, revision of the knee 
arthroplasty should be taken into consideration. 
The PCL is the main stabilizer for the knee and, 
therefore, if this ligament is complete, it contributes 
towards enabling the knee to have proprioception 
that is closer to normality. Within the Brazilian 
literature, Villardi et al(21) observed that the results 
were better among patients who underwent total 
knee arthroplasty with preservation of the PCL, 
from gait analysis.

In our study, all the patients underwent 
replacement of the patellar component. Studies 
have shown that the main complication is the 
patellofemoral joint. Therefore, since we were 
evaluating a Brazilian implant that had not 
previously been evaluated, we thought that it would 
be prudent to replace all the patellae(22).

We found three cases of patellofemoral pain. 
One of these patients evolved with patellofemoral 
instability, and proximal and distal realignment 
were performed. The other two patients were treated 
conservatively (analgesic physiotherapy, stretching 
and muscle strengthening). These three patients 
were classified as presenting excellent HSS scores.

CONCLUSION 

Total knee arthroplasty using an implant made 
in Brazil, performed by a trained and experienced 
team, has so far been shown to present satisfactory 
results in clinical follow-ups on patients with knee 
osteoarthrosis or rheumatoid arthritis.  
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