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Objective To measure the cost of simultaneous total knee arthroplasty, as well as the
costs of total and intensive care unit (ICU) length of stay, perioperative complications
and need for blood transfusion compared to the costs of unilateral procedure in a
referral hospital, in Federal District, Brazil.
Method The present article is a retrospective study analyzing the medical records of
patients admitted for unilateral or bilateral total knee arthroplasty, performed
between June 2011 and March 2017. Seventy-four medical records were included in
the study for evaluation of data such as total cost of the procedure, comorbidities,
complications, days of hospitalization, and need for blood transfusion.
Results A signiﬁcantly higher incidence of deep vein thrombosis (DVT) was found in
unilateral procedures. Compared to the other data, no statistically signiﬁcant differences were found in the relative costs or in the need for blood transfusion.
Conclusion There was no increase in the cost or in complications when comparing the
simultaneous bilateral knee joint replacement procedure with the unilateral procedure,
which corroborates most of the literature.
Objetivo Medir o custo das artroplastias totais de joelho simultâneas, assim como
tempo de internação total e em unidade de tratamento intensivo (UTI), complicações
perioperatórias, e necessidade de hemotransfusão comparativamente ao procedimento unilateral, num hospital de referência, no Distrito Federal, Brasil.
Método Os presente artigo trata-se de um estudo retrospecivo de análise dos
prontuários de pacientes admitidos para a realização de artroplastia total de joelho
uni ou bilateral, no período entre junho de 2011 e março de 2017. Foram incluídos no
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estudo 74 prontuários de pacientes para avaliação de dados como custo total do
procedimento, comorbidades, complicações, dias de internação, e necessidade de
hemotransfusão.
Resultados Uma incidência signiﬁcantemente maior de trombose venosa profunda
(TVP) foi encontrada nos procedimentos unilaterais. Em relação aos outros dados, não
foram encontradas diferenças estatisticamente signiﬁcantes nos custos relativos, nem
na necessidade de hemotransfusão.
Conclusão Não houve aumento nos custos nem nas complicações do procedimento
de substituição articular bilateral do joelho num mesmo momento em relação ao
procedimento unilateral, corroborando com a maioria da literatura.

Introduction
Knee osteoarthritis is an increasingly common disease that
affects an ever-expanding number of people, bearing in mind
the absolute growth of the elderly population in the most
varied countries. It is a long-term degenerative and disabling
disease, with decreased quality of life.1
Total knee arthroplasty (TKA) has gained space as an
effective treatment in the ﬁnal stages of the degenerative
process, due to better success rates, the greater number of
indications, and the improvement of implants used.2
In the United States, the number of TKAs has been
increasing, growing from 350,000 per year in the early
2000s to over 600,000 primary knee arthroplasties in the
mid-2010s, showing steady growth from the year 2000.3,4
In addition, bilateral involvement is increasingly common,
leading to the question of whether to perform bilateral surgical
procedure at the same time or staged at different times. About 5
to 6% of bilateral TKAs (BTKAs) have been carried out simultaneously in the US.5–7. Some reports show a higher degree of
patients’ satisfaction who underwent simultaneous BTKA.8,9
Clinical outcomes after arthroplasty are known and
reported with great improvement across all assessment
scales, with low perioperative morbidity.10 Postsimultaneous BTKA results show functional improvement, similar to
those undergoing bilateral staged procedure.10,11
Interest in this subject has motivated comparative studies
regarding the cost, recovery time, complications, functional
results, patient satisfaction, morbidity and mortality of these
procedures, in order to clarify their real beneﬁt.8,11–13
Thus, the authors present, through a retrospective analysis, the comparison of simultaneous BTKA with unilateral
total knee arthroplasty (UTKA), presenting statistical data
related to cost, total and ICU length of stay, use of blood
products, and complications.

Materials and Methods
Data were collected from medical records of patients undergoing BTKA, either simultaneous or unilateral, performed
between 2011 and 2017, in a large specialized hospital. After
evaluation, the medical records were analyzed for formatting
this study, being licensed by the ethics committee under the
CAAE number 79624617.0.0000.0023.
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Of the 90 records analyzed, 74 were used for data extraction and production of results. Other 16 were excluded due to
incomplete ﬁlling of the medical records. The 74 patients
included during this period were subdivided into 2 groups,
which underwent either BTKA or UTKA, composed, respectively, of 40 and 34 patients.
General characteristics of the groups, comorbidities, total
and ICU length of stay, costs, and complications were analyzed. A descriptive analysis of the observed data was
performed in the form of tables, expressed by frequency
(n) and percentage (%) for general characteristics between
groups and by the mean and its standard deviation for
numerical data.
Preoperative planning - with standard anteroposterior (AP)
radiographs, weight bearing proﬁle, Rosenberg incidence, and
panoramic views of the lower limbs was performed in both
groups. The implants used were from manufacturer Smith &
Nephew (Memphis, Tennessee, USA) of model Genesis II; all
patients underwent single-dose antibiotic prophylaxis of 2
grams of cefazolin and thromboprophylaxis with 40 mg of
enoxaparin in a single subcutaneous daily dose during postoperative hospitalization. At discharge, 10 mg of rivaroxabana
was prescribed, once daily, for 21 days.
In the BTKA group, the following procedure was adopted
regarding the use of ischemia; the ﬁrst surgical procedure was
performed with the use of a pneumatic tourniquet, while
the second procedure was performed without the use of
ischemia. However, throughout the operative period, Cell
Saver (Haemonetics, Braintree, MA, USA) was used in all
patients who were part of this group. The entire UTKA group
had intermittent tourniquet use without the use of Cell Saver
(Haemonetics). In none of the groups was tranexamic acid
administered, and all patients used suction drain on the
operated knee, both intra-articular and subcutaneously for
24 hours after the surgery.
The cost analysis was performed by comparing the value of
each UTKA to the value of each BTKA divided by two since, in
this way, we obtained an estimated value of each procedure of
the BTKA group.
The inferential analysis for comparison between the BTKA
and UTKA groups was composed by the chi-square test (X2)
or Fisher exact test for the general characteristics and
Student t test or the Mann-Whitney test, depending on
normality, after applying the Shapiro-Wilk test. The criterion
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of signiﬁcance determination adopted was the level of 5%.
Statistical analysis was processed by SASR SYSTEM statistical
software, version 6.04 (SAS Institute, Inc., Cary, NC, USA).

Results
The overall mean age of the patients was 73.7 years, 55
(74.3%) patients had systemic arterial hypertension (SAH),
and 22 (29.7%) patients had diabetes mellitus (DM). Of the 74
patients, 58 (78.4%) were women. (►Table 1)
The ►Tables 2, 3 and 4 provide the descriptive analysis of
the variables under study, according to the BTKA and UTKA
group and the corresponding descriptive level (p-value) of
the statistical test, analyzing, thus, the statistical signiﬁcance
of the differences between the groups.
Regarding the characteristics of both groups, there is no
statistical signiﬁcance regarding age, gender, and comorbidities (SAH and DM) (►Table 2).
It was observed that there was a difference regarding the
length of stay of 5 or more days (p < 0.0001) and ICU stay for
more than 1 day (p < 0.0006), which was signiﬁcantly longer
in the BTKA group. Also, 78% of the patients who were
hospitalized for 5 days or more were from the BTKA group,
and 85% of the patients who were in the ICU sector for more
than 1 day were also in the BTKA group. (►Table 2).
As for postoperative complications, need for blood transfusion, number of transfused bags, infection and wound
dehiscence, there is no difference between the groups studied. Deep vein thrombosis (DVT) was observed in four

patients in the UTKA group and none in the BTKA group,
showing a statistically signiﬁcant difference (p < 0.040)
(►Table 3).
The total cost from admission to discharge was assessed
and compared between the two groups. We used the value of
35 thousand Brazilian Reais (R$ 35,000.00) as the cutoff
point, because it is the approximate value of the median of
the two groups. In absolute terms, 95% (38 of 40) of the
patients in the BTKA group had a total cost exceeding 35
thousand Brazilian Reais, a statistically higher difference
(p < 0.0001) than the UTKA group, in which 52.9% (18 out
of 34) of the patients had a total cost above this value
(►Table 4). However, this was an expected difference, as in
the BTKA procedure there is the duplicity of implants.
This same analysis was performed again considering half
of the cost of the BTKA group (adjusted value, since two
UTKAs are performed in each patient in this group) in order
to enable the comparison between the groups. Using this
adjusted value for the BTKA group, the difference between
the groups did not show statistical signiﬁcance (p > 0.05)
(►Table 4).

Discussion
Simultaneous BTKA has gained more supporters around the
world in view of more recent reports of lower cost coupled
Table 2 Comparison between the variables of groups (BTKA x
UTKA)
Variable

Table 1 Description of variables, total sampling
Variable

n

Unilateral

%

UTKA

p-value

Mean  SD

73.1  7.9

74.5  7.4

0.58

0.84

Gender – n (%)

40
34

54.1

Masculine

9

22.5

7

20.6

45.9

Feminine

31

77.5

27

79.4

Yes

28

70.0

27

79,4

No

12

30.0

7

20.6

Yes

12

30.0

10

29.4

No

28

70.0

24

70.6

Yes

32

80.0

9

26.5

No

8

20.0

25

73.5

Yes

18

45.0

3

8.8

No

22

55.0

31

91.2

SAH – n (%)

Age (y.o.)
Mean  SD

BTKA

Age (y.o.)

Arthroplasty
Bilateral
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73.3  7.7

Age  75 years – n (%)
Yes

35

47.3

No

39

52.7

Gender – n (%)
Masculine

16

21.6

Feminine

58

78.4

Yes

55

74.3

No

19

25.7

SAH – n (%)

DM – n (%)
Yes

22

29.7

No

52

70.3

Abbreviations: DM, diabetes mellitus; SAH, systemic arterial
hypertension; SD, standard deviation.
General data expressed by frequency (n) and percentage (%); and age
expressed by the mean  standard deviation.

0.36

DM – n (%)
0.96

Hospitalization
 5 days – n (%)
< 0.0001

ICU > 1 DAY – n (%)
0.0006

Abbreviations: BTKA, bilateral total knee arthroplasty; DM, diabetes
mellitus; ICU, intensive care unit; SAH, systemic arterial hypertension;
SD, standard deviation; UTKA, unilateral total knee arthroplasty;
y.o., years old.
The characteristics of groups were expressed by frequency (n) and
percentage (%); and compared by Fisher exact test (X2), age was expressed
by mean  standard deviation and compared by Student t test.
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Table 3 Comparison between groups considering blood
transfusion and complications
Variable

BTKA

UTKA

p-value

Hemotransfusion – n (%)
Masculine

10

38.5

5

16.1

Feminine

16

61.5

26

83.9

0.057

RCC volume – n (%)
One bag

2

20.0

1

20.0

Two bags

6

60.0

4

80.0

Three bags

2

20.0

0

0

Yes

0

0

4

11.8

No

40

100

30

88.2

Yes

3

7.5

3

8.8

No

37

92.5

31

91.2

Yes

0

0

0

0

No

40

100

34

100

0.76

DVT/PE – n (%)
0.040

Infection – n (%)
0.58

Dehiscence – n (%)
DNA

Abbreviations: BTKA, bilateral total knee arthroplasty; DNA, not applicable; DVT, deep vein thrombosis; PE, pulmonary embolism; RCC, red
cells concentrate; UTKA, unilateral total knee arthroplasty.
Variables were expressed by frequency (n) and percentage (%); and
compared by Fisher’s exact test (X2).

Table 4 Comparison between groups considering total cost
and relative cost (BTKA/2) of each procedure
Variable

BTKA

UTKA

p-value

Bill value (R$)
 35,000.00

38

95.0

18

52.9

< 35,000.00

2

5.0

16

47.1

< 0.0001

Bill value (R$) Bilateral/2
 35,000.00

14

35.0

18

52.9

< 35,000.00

26

65.0

16

47.1

0.12

Abbreviations: BTKA, bilateral total knee arthroplasty; UTKA, unilateral
total knee arthroplasty.
Total cost, above or below R$ 35,000.00, was expressed by frequency
(n) and percentage (%); and compared between the two groups by
Fisher exact test (X2).

with lower complication rates compared to bilateral staged
procedure.1,5,11,14
The aging of the population and the growing need for health
care funding due to rising costs have promoted the debate on
performing knee replacement by BTKA at a single moment,
because studies show a reduction in spending by half, when
compared to staged BTKA,5,15 which corroborates the results
described here, since there was no increase in costs.
Authors like Restrepo et al16 and Fu et al17 warn about
increased risk of complication in simultaneous BTKA, and
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report increased risk of DVT, pulmonary thromboembolism,
fat embolism, cardiac events, infection, and even death;
complications that are evaluated and differ from the results
found in our study.
Despite the increase in ICU days and length of stay, we did
not observe an increase in the incidence of postoperative
complications, and there was also a lower rate of DVT in the
simultaneous BTKA group, which contradicts the current
literature.16,17
One of the most highlighted complications after simultaneous BTKA has been the need for blood transfusion up to the
30th postoperative day,1,11,12,14,16 This information was
conﬁrmed by our results, since there was a greater use, in
absolute numbers, in the BTKA group, but without statistical
signiﬁcance when compared to the UTKA group.
The use of tranexamic acid has been decreasing the need for
blood transfusion in TKA in general.18,19 In our study, it was not
used in any of the groups, but we used autotransfusion system
(Cell Saver, Haemonetics) in bilateral proceduresprocedures as
a way to minimize blood loss, which may have been a bias in
relation to blood transfusion results.
Another factor that inﬂuences the incidence of complications related to this procedure is the degree of specialization
of the team involved, given that the lowest rates are observed
in referral centers.14
A fact that should be taken into consideration regarding
morbidity and mortality is that the literature shows that
patients undergoing BTKA present better health than those
who undergo UTKA, and these latter usually require greater
care.1 In our research, there was no difference between age,
gender, and comorbidities in the groups presented.
Although this study did not ﬁnd a reduction in total costs
with statistically signiﬁcant data, the lower costs of bilateral
intervention in a single moment are practically settled in
medical reports.5,10,13
Simultaneous BTKA data that were not statistically significant, such as total adjusted hospital cost, need for blood
transfusion, number of transfused pockets, infection, and
wound dehiscence, when compared to unilateral. allow us to
ratify the safety of this procedure.

Conclusion
Bilateral total knee arthroplasty does not increase relative
costs compared to UTKA. for In the case of patients undergoing simultaneous BTKA, prolonged length of stay and stay in
the ICU does not cause, in relative terms, increase in the total
costs of the procedure, nor does it increase the complication
rate, when compared with patients undergoing UTKA
Conﬂicts of Interest
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