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ABSTRACT
CONTEXT AND OBJECTIVE: Total knee arthroplasty (TKA) has evolved particularly since the 1970s, with improvements in implants and surgical instruments, 

and has thus become an effective intervention for treating knee arthrosis. Many studies have presented rates of satisfactory clinical and radiological 

results greater than 90%, from follow-ups of over ten years. Nevertheless, despite scientific evidence showing the efficacy of TKA, the approaches taken 

present controversies in certain respects. The objective of this study was to evaluate how the Brazilian orthopedists deal with TKA, with investigation of the 

main aspects of this procedure.

DESIGN AND SETTING: Cross-sectional survey conducted during the 39th Brazilian Congress of Orthopedics and Traumatology, in São Paulo, Brazil, in 

November 2007.

METHODS: We applied a questionnaire to orthopedists registered at the congress. The questionnaire was randomly distributed and participation was 

voluntary; 858 completed questionnaires were included in the analysis. 

RESULTS: Most of the Brazilian orthopedists were members of SBOT and worked in the southeastern region. They used imported cemented implants 

through an anterior access route centered on the patella, with replacement of the joint surface of the patella and preservation of the posterior cruciate 

ligament. They did not have experience with simultaneous bilateral TKA. Postoperatively, they used antibiotics and suction drains for 48 hours. There was 

no consensus regarding prophylaxis for venous thromboembolism or the frequency of the main complications. 

CONCLUSION: The majority of Brazilian orthopedists work in the southeastern region of the country and agree about the main aspects of the approaches 

towards TKA. 

RESUMO
CONTEXTO E OBJETIVO: A artroplastia total do joelho (ATJ) evoluiu sobremaneira desde os anos 70, com melhora dos implantes e do instrumental 

cirúrgico, tornando-se uma intervenção efetiva para o tratamento da artrose do joelho. Muitos estudos apresentam resultados clínicos e radiológicos 

satisfatórios superiores a 90% no acompanhamento acima de 10 anos. Apesar das evidências científicas sobre sua eficácia da ATJ, a sua abordagem 

apresenta controvérsias em alguns aspectos. O objetivo do estudo foi avaliar como o ortopedista brasileiro aborda a ATJ e os principais aspectos técnicos 

na realização deste procedimento.

TIPO DE ESTUDO E LOCAL: Estudo transversal, realizado durante o 39o Congresso Brasileiro de Ortopedia e Traumatologia em São Paulo, Brasil, em 

novembro de 2007.

MÉTODOS: Aplicamos um questionário aos ortopedistas inscritos no congresso. A distribuição foi aleatória com adesão voluntária. Foram incluídos 858 

questionários para análise. 

RESULTADOS: A maioria dos Ortopedistas Brasileiros são membros da SBOT e atua na região sudeste. Usam o implante importado, cimentado, por 

via de acesso anterior centrada na patela, com substituição da superfície articular da patela e preservação do ligamento cruzado posterior e não tem 

experiência com a artroplastia total bilateral simultânea. No pós-operatório utilizam antibióticos e dreno de sucção por 48 horas. Não houve consenso 

quanto à profilaxia para tromboembolismo venoso e frequência das principais complicações. 

CONCLUSÃO: A maioria dos ortopedistas brasileiros trabalha na região sudeste e concorda quanto aos principais aspectos da abordagem da ATJ.
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INTRODUCTION
Total knee arthroplasty (TKA) has evolved particularly since the 

start of the 1970s, with improvements in the quality of implants and 
surgical instruments, and has thus become an effective intervention for 
treating knee arthrosis if conservative treatment fails. Many studies have 
presented rates of satisfactory clinical and radiological results greater 
than 90%, from follow-ups of over ten years.1-5

Although it is an effective surgical procedure,1-10 several aspects of the 
approaches taken towards TKA present controversy. Among these are the 
choices of access route, use or nonuse of orthopedic bone cement, preser-
vation of the posterior cruciate ligament, replacement of the joint surface 
of the patella, whether to carry out bilateral procedures in a single opera-
tion or in two operations at different times, and the duration of prophy-
laxis against infections and venous thromboembolism, among others.

According to the Brazilian Institute for Geography and Statistics 
(IBGE),11 Brazil will have the sixth largest population of elderly people 
in the world in 2030, thereby making TKA a procedure increasingly used 
in Brazilian orthopedic practice. Because of the success of TKA and the 
controversies that exist regarding various aspects of the approaches taken, 
we proposed to carry out this cross-sectional study on the use of TKA in 
Brazil. The main aspects of how this surgical procedure is performed and 
its main complications were analyzed. The parameters guiding us were 
previous cross-sectional studies published in Brazil.12

OBJECTIVE
To evaluate how Brazilian orthopedists approach TKA, by means of 

a descriptive cross-sectional survey among orthopedists participating in 
the 39th Brazilian Congress of Orthopedics and Traumatology (BCOT), 
in São Paulo, Brazil, and to verify how many were members of the Bra-
zilian Society of Orthopedics and Traumatology (Sociedade Brasileira 
de Ortopedia e Traumatologia, SBOT).

METHODS
During the 39th BCOT, which was held in São Paulo, Brazil, be-

tween November 14 and 17, 2007, we applied a questionnaire to par-
ticipating orthopedists, covering the methods they used and their pref-
erences when performing TKA.

The protocol for this study had previously been submitted for assess-
ment by SBOT and the Brazilian Society of Knee Surgery (Sociedade 
Brasileira de Cirurgia do Joelho, SBCJ). After analysis and approval by 
SBOT and SBCJ, the protocol was then submitted to and approved by the 
Research Ethics Committee of Universidade Federal de São Paulo — Esco-
la Paulista de Medicina (Unifesp-EPM) (Decision Report No. 1611/06). 

The questionnaires were distributed at three strategic points with-
in the congress venue, at which three secretaries (who had previously 
been trained for this) handed them out randomly to congress partici-
pants. Completion of the questionnaire was voluntary. Questionnaires 
were also distributed at the entrance doors to the events room on the 
day when the specialty topic was the knee, and their availability was an-
nounced by the person chairing each event.

The questionnaire consisted of eleven objective questions (Annex 1). 
Questionnaires filled out completely by physicians who were orthopedists 
were included in the statistical analysis (except if they were foreign visi-
tors). Questionnaires filled out by medical residents, physicians in other 
specialties and other types of healthcare professionals were excluded, as 
were any questionnaires that had been partially or incorrectly filled out.

The sample calculation was designed to estimate the proportion of 
Brazilian orthopedists that were performing TKA, with a proportion 
of 0.5, to result in the largest sample size possible. We used a confidence 
interval of 95% and a margin of error of 5%, thus arriving at a mini-
mum sample requirement of 384 questionnaires.

RESULTS
The total number of questionnaires distributed was 1200, and 939 of 

them were returned. Of these, 81 were excluded in accordance with the 
methodological criteria: 55 were incomplete; 14 had been answered by 
medical residents, five by foreign physicians, four by physicians in other 
specialties and three by undergraduate medical students. In accordance 
with the inclusion criteria, we had a final sample of 858 questionnaires, 
corresponding to 15.9% of the total number of congress attendees (5384) 
and 10.8% of the population of Brazil orthopedists in 2007 (7898).

Around 70% of the questionnaires were answered by orthopedists 
who were titular members of SBOT, while 30% were not affiliated to 
SBOT. Out of the total of 858 participants, 33% had had training 
in knee surgery, 12% were members of SBCJ and 19% were working in 
other fields (Graph 1). 

With regard to the geographical region in which the respondents 
were working as orthopedists, we observed that 62% were in southeast-
ern Brazil, while only 3% were in the north of the country (Graph 2). 

With regard to the number of TKA procedures performed per year, 
we observed that 51% of the participants carried out up to five and that 
only 29% carried out more than ten procedures per year (Graph 3). 

The technique of full cementation of the implant was performed by 
86% of the orthopedists, and only 3% chose to perform non-cemented 
implantation (Graph 4). 

The joint surface of the patella was replaced by 67% of the orthope-
dists (Graph 5). The posterior cruciate ligament was preserved in 61% 
of the participants’ patients (Graph 6).

Around 51% of the participants did not have any experience with 
the procedure of simultaneous bilateral TKA and only 9% of them 
thought that it was a good option for patients with advanced bilateral 
arthrosis of the knees (Graph 7).

Prophylactic antibiotics were administered by 60% of the partici-
pants for 48 hours, while 1% did not make use of antibiotic prophy-
laxis (Graph 8).

The anterior access route centered on the patella was preferred by 
65% of the interviewees. Only 7% preferred the anterolateral route 
(Graph 9). Postoperative suction drains were used by 93% of the ortho-
pedists (Graph 10). 

With regard to prophylaxis for venous thromboembolism, 49% 
of the orthopedists made use of low molecular weight heparin. Only 
around 1.3% of the orthopedists said that they did not use any type of 
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Graph 1. Training.
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Graph 3. Number of total knee arthroplasty (TKA) procedures performed per year.

prophylaxis (Graph 11). Regarding the duration of prophylaxis for ve-
nous thromboembolism after discharge from hospital, 37% of the or-
thopedists used it for two weeks and 4% used it for more than three 
weeks (Graphs 12 and 13). 

Among the more frequently observed complications, 32% reported 
persistent pain, 19% venous thromboembolism, 18% problems with 
the operative wound, 13% joint stiffness, 12% infection, 5% patellar 
instability and 1% neurological lesions (Graph 14).

DISCUSSION
With the aim of making this study consistent with regard to the 

main aspects of approaches towards TKA, we drew up this question-
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Graph 2. Number of orthopedists per region of Brazil.
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Graph 6. Replacement of the joint surface of the patella.

naire with consent from SBOT and SBCJ. The sample calculation was 
done while drawing up the study design, which was then submitted for 
evaluation and approval by the Research Ethics Committee of Escola 
Paulista de Medicina.

There were 5,384 orthopedists taking part in the congress, accord-
ing to official data from SBOT.13 According to the sample calculation, 
we needed 358 questionnaires. 

We distributed 1200 questionnaires by means of directly approach-
ing congress participants who were passing by points that had previous-
ly been established, and during the lectures on the day for the specialty 
of the knee. The number of questionnaires that we distributed was large 
because we predicted the possibility of sample losses. We found that 
directly approaching the participants was the most effective means of 
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sample collection, whereas the distribution during the lectures had an 
extremely low yield (0.3%), since those congress participants did not re-
turn the questionnaires. In the end, we obtained 858 valid completed 
questionnaires that were in accordance with the inclusion criteria. This 
number corresponded to 15.9% of the total number of orthopedists 
registered at the congress. This number was greater than the minimum 
sample size, which emphasizes that this study was representative in rela-
tion to Brazilian orthopedists’ opinions. 

The total number of orthopedists included in this study took into 
consideration all the orthopedists who answered the questionnaire in ac-
cordance with the preestablished criteria, independent of whether they 
were members of SBOT. Around 70% of the participants in the study 
were members of SBOT. Only 12% were members of SBCJ. We do not 
have exact information on the number of professionals working in Bra-
zil as orthopedists who are not members of SBOT.

Among the orthopedists who were not members of SBOT, around 
58.5% were working in the southeastern region. This reinforces the 
need for better knowledge about these orthopedists who are not mem-
bers of SBOT, in order to offer training and scientific refresher pro-
grams. Table 1 presents an overview of the number of orthopedists in 
Brazil and the number of orthopedists involved in this study, according 
to geographical regions of the country. Comparing data from SBOT 
and from this study, it can be seen that the results are representative of 
the geographical distribution of orthopedists in Brazil.

Despite the high cost, 80% of these Brazilian orthopedists preferred 
to use imported implants. Internationally, studies in the literature show 
a success rate of 90 to 95% from TKA procedures, considering a follow-
up period of 10 to 15 years.2,5 There is a scarcity of data from Brazil, 
and it relates to the survival of imported implants.6,7 There is a growing 
need for studies comparing the survival of imported implants with the 
survival of Brazilian implants, considering that if the national implants 

were demonstrated to be viable, this would give rise to a significant de-
crease in costs.

There is a wealth of articles in the literature investigating what type 
of fixation would be ideal for TKA.8-10 There are authors who advocate 
the use of non-cemented TKA, and they cite the potential advantages 
of shorter duration of operations, greater technical ease in the event of 
surgical revision and longer survival for young patients.8 Nevertheless, 
there is no consensus regarding the best type of fixation for implants, 
and studies presenting better scientific evidence are needed. Nakama 
et al.14 have been developing a systematic review on this topic. In our 
study, we observed that 86% of the interviewees chose to use full ce-
mentation of the implant.

The published studies on replacement of the joint surface of the 
patella present controversies. The combination of large loads, multiple 
muscle actions, small contact surfaces and poor vascularization make 
the patella one of the greatest sources of complications following TKA.15 
No Brazilian studies have shown any significant differences with regard 
to use or nonuse of the patellar component.16,17 Nizard et al.18 empha-
sized that it is difficult to reach a definitive conclusion because of the di-
versity of variables, such as the design of the component, experience of 
the surgeon and the degree and etiology of the patellar arthrosis. Among 
our respondents, 67% had performed procedures to replace the joint 
surface of the patella. 

We found that the posterior cruciate ligament had been preserved 
in the procedures performed by 61% of our respondents. A review of 
the literature showed studies with excellent clinical-functional results 
from techniques for both preserving and replacing the posterior cruciate 
ligament.19,20 Some authors have stated that its preservation is important 
because of its neurosensory and biomechanical qualities, which improve 
gait and the proprioception of the knee.6 In a recent systematic review, 
Jacobs et al.21 did not find any conclusive results.

Approximately one third of the patients who undergo TKA suffer 
similar symptoms in the contralateral knee and thus require a bilateral 
approach.22 The literature shows that simultaneous bilateral TKA is a 
safe approach with a good cost-benefit relationship and a high degree of 
satisfaction among the patients.22-24 Despite these results, there is a con-
stant focus on morbidity-mortality, which contributes towards viewing 
the procedure with reservations.25-27 In our study, we observed that 49% 
of the Brazilian orthopedists had not had any experience with this pro-
cedure, which confirms that this approach has not been disseminated 
much with the national sphere. 

The use of antibiotic prophylaxis has been decreased to not more 
than 48 hours. Nelson et al.28 analyzed 358 patients who had received 
prophylaxis consisting of nafcillin or cefazoline for 48 hours. There was 
no significant difference in the prevalence of surgical infection after six 
weeks or a year of follow-up. Mauerhan et al.29 found that the patients 
who received antibiotics for periods longer than 24 hours presented in-
creased risk of infection. In our study, we observed that 60% of the Bra-
zilian orthopedists used antibiotics for a 48-hour period.

The medial parapatellar surgical access route is the one most report-
ed in published studies in the Brazilian literature.6,30 Its potential disad-
vantages include destabilization of the extensor mechanism of the knee 
caused by changes in the vascular and neurological flow in the patella.31 

Graph 14. Main complications observed after the operation. 
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Region
Orthopedists in 

Brazil 
Sample population at the congress  

(SBOT + others)
Southeast 4,184 (57%) 530 (62%)
South 1,346 (19%) 129 (15%)
Northeast 936 (13%) 113 (13%)
Center-West 569 (8%) 59 (7%)
North 206 (3%) 27 (3%)
Total 7,898 (100%) 858 (100%)

Table 1. Number of orthopedists in the Brazilian Society of Orthopedics 
and Traumatology (Sociedade Brasileira de Ortopedia e Traumatologia, 
SBOT) and at the congress, per region of Brazil
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With the aims of reducing the incidence of this complication and the 
need for surgical revision, new approaches have been proposed. There 
are few Brazilian studies on access routes for TKA.32 In our study, we ob-
served a preference for the anterior access route centered on the patella, 
accounting for 65% of the cases.

There was a consensus regarding the use of suction drains among 
the Brazilian orthopedists, and they were used by 93% of them. Authors 
favoring the use of suction drains have stated that they reduce bleeding 
and hematoma formation.33,34 Those against their use have reported that 
drains increase blood losses and lead to a requirement for greater trans-
fusion rates, as well as increasing the infection rates.35 Parker et al.36 and 
Esler et al.,37 concluded that further randomized studies are needed in 
order to refute or back the routine use of closed suction drains in or-
thopedic surgery. 

Patients undergoing TKA are at a high risk of developing venous 
thromboembolism.38 The incidence of venous thromboembolism fol-
lowing TKA in which no prophylaxis was used ranges from 40% to 84%, 
and proximal thrombi are observed in 8% to 24% of these patients.39,40 
Morrey et al.27 reported that the incidence of deep vein thrombosis and 
pulmonary thromboembolism was 1%. In a study on 1390 TKA pro-
cedures without using routine anticoagulant, Ansari et al.41 found that 
the incidence of fatal pulmonary thromboembolism was 0.7%. Venous 
thromboembolism was reported by 19% of the participants.

Pain in the knee following TKA is difficult to characterize, since it is 
generally multifactorial. It may compromise the results from the surgery 
and result in a functional level that is inferior to what there was before 
the operation. In patients in whom the patella is not replaced, one possi-
ble mechanism is contact between the degenerated patella and the femo-
ral component. Another hypothesis is increased intraosseous pressure in 
situations of flexion greater than 15º, thereby impairing the circulation 
of subchondral bone. These two hypotheses suggest that replacement 
of the patella would eliminate the painful condition, although anteri-
or pain in the knee has been found in 5% of the patients in whom the 
patella was replaced. Inappropriate alignment of the femoral and tibial 
components was seen in 10 to 30% of a series of radiological studies, 
and this may be a cause of persistent pain.42 Persistent pain following 
TKA procedures was cited by 32% of the orthopedists in our study.

Infection following TKA is a serious complication that puts the joint 
at risk and is occasionally life-threatening. The incidence of deep infection 
ranges from 1% to 5%. Superficial infection occurs in 10% to 20% of the 
cases.7,43,44 Around 12% of the participants in the present study reported 
that infection was the main problem during patient follow-up.

Problems with the operative wound were cited by 18% of the ortho-
pedists. This shows the importance of the surgical access route and the 
manner in which soft tissue is manipulated. The incidence of problems 
with the operative wound ranges from 4.2% to 5%.7,27

Historically, the incidence of patellofemoral instability following 
TKA has ranged from 5% to 30%.45,46 Despite the advances in surgical 
techniques and implant design, complications involving the extensor 
mechanism and patellofemoral joint are the main causes of pain in the 
knee following TKA, as well as the greatest cause of the need for revision 
surgery in TKA cases.47,48 Cases involving patellofemoral instability were 
reported by 5% of the orthopedists in the present study.

Severe stiffness or arthrofibrosis following TKA is an unusual occur-
rence. Carvalho Júnior et al.7 described a stiffness rate of 7.5%. In our 
study, cases of joint stiffness were cited by 13% of the participants. 

The real incidence of neurological lesions following arthroplasty is 
unknown. Among 10,361 arthroplasty procedures, Idusuyi et al.49 found 
32 cases (0.3%) of lesions of the fibular nerve. Mont et al.50 found that 
the cumulative prevalence of peroneal nerve palsy after total knee ar-
throplasty was 0.58 per cent (74 out of 12,784 procedures), as reported 
in the literature. In a study in Brazil, Carvalho Júnior et al.7 did not de-
scribe any presence of neurological lesions. Only 1% of the orthopedists 
reported cases of neurological lesions. 

CONCLUSION
Based on the data obtained, we found that the majority of Brazilian 

orthopedists were members of SBOT and worked in the southeastern 
region of the country.

The Brazilian orthopedists presented concordant conduct regarding 
approaches towards TKA, in the following respects: use of imported ce-
mented implants through an anterior access route centered on the pa-
tella, with replacement of the joint surface of the patella and preserva-
tion of the posterior cruciate ligament; bilateral TKA was performed as 
two operations at different times; antibiotic prophylaxis was used; and 
suction drains were used for 48 hours. 

There was no consensus regarding prophylaxis for venous throm-
boembolism or the frequency of the main complications of TKA.

Implications for clinical practice and future studies
Based on the data from our study, we suggest that new comparative 

studies with good methodological quality should be carried out with 
the aim of obtaining conclusive evidence with regard to the following 
aspects of TKA:
1. Survival of Brazilian implants;
2. Cementation technique for implants;
3. Replacement of the joint surface of the patella;
4. Preservation of the posterior cruciate ligament;
5. Bilateral TKA: performed as a single operation or as two operations 

at different times;
6. Use of a closed suction drain;
7. Optimization of prophylaxis for thromboembolic events.
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Annex 1. Approach towards total knee arthroplasty in Brazil: cross-sectional study

1- What training do you have? If appropriate, mark one or more options.
( ) Orthopedist
( ) Member of Brazilian Society of Orthopedics and Traumatology (Sociedade Brasileira 

de Ortopedia e Traumatologia, SBOT)
( ) Training course in knee surgery
( ) Member of the Brazilian Society of Knee Surgery (Sociedade Brasileira de Cirurgia 

do Joelho, SBCJ)
( ) Other specialty: ........................................................................................................

2- Region of the country where you work as an orthopedist
( ) North
( ) Northeast
( ) Center-West
( ) Federal District
( ) South
( ) Southeast

3- How many total knee arthroplasty procedures do you perform per year?
( ) Up to 5
( ) 5 to 10
( ) More than 10

4- In relation to the type of implant used, what are your preferences?
4.1- Regarding origin:
( ) Brazilian
( ) Imported
4.2- Regarding cementation:
( ) Cemented
( ) Non-cemented
( ) Hybrid
4.3- Regarding replacement of the patella:
( ) Yes
( ) No
4.4- Regarding preservation of the posterior cruciate ligament:
( ) Yes
( ) No

5- What is your opinion regarding bilateral total knee arthroplasty performed in a single 
operation?

( ) I have no experience
( ) It is a good option
( ) I think it increases the complications

6- Do you use antibiotic prophylaxis in your daily practice?
( ) No
( ) Only when inducing anesthesia
( ) For 48 hours
( ) For more than 48 hours

7- What is your preference regarding surgical access route?
( ) Anterior centered on the patella
( ) Anteromedial
( ) Anterolateral

8- Do you use suction drains after the operation?
( ) No
( ) Yes

9- Do you use prophylaxis for venous thromboembolism? If appropriate, mark one or 
more options.

( ) No
( ) Non-fractioned heparin
( ) Low molecular weight heparin (LMWH)
( ) Elastic stockings
( ) Early mobilization
( ) Continuous passive motion (CPM)

10- For how long do you use prophylaxis for venous thromboembolism after discharge 
from hospital?

( ) I do not use it routinely
( ) One week
( ) Two weeks
( ) Three weeks
( ) Others: .....................................................................................................................

11- What are the main complications you observe when following up your patients?
( ) Persistent pain
( ) Infection
( ) Problems with the operative wound
( ) Patella instability
( ) Joint stiffness
( ) Neurological lesions
( ) Venous thromboembolism


