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Abstract Objectives This study aims to analyze the safety of a simultaneous bilateral total knee
arthroplasty (SBTKA) and to investigate patients’ satisfaction with the procedure
performed concomitantly.
Methods In a prospective study, we evaluated 45 patients undergoing SBTKA
performed by two surgical teams. The mean age of the patients was 66.9 years; 33
subjects were female (73.3%) and 12 (26.6%) were male. We followed a protocol of
intra- and postoperatively measures to ensure the safety of this procedure. We
evaluated the surgery time and blood loss by hematocrit (Ht) and hemoglobin (Hb)
levels on the first postoperative day, the percentage of patients who received a
transfusion of packed red blood cells, and the number of required units. We also
recorded perioperative complications, and, at the end of 3 months, we asked patients
about their preference between the simultaneous or staged procedure.
Results The mean surgery time was 169minutes. In the postoperative period, there
was an average decrease of 28.2% in Htc and 27.0% in Hgb. A total of 16 patients
(35.5%) received a transfusion of packed red blood cells (mean, 1.75 units per patient
requiring a transfusion). There were 12 minor complications (26.6%) and 2 major
complications (4.4%); furthermore, no patient had a clinical diagnosis of deep vein
thrombosis, and there were no deaths.

This study was developed at the Department of Surgery, Faculdade
de Ciências Médicas e da Saúde de Sorocaba, Pontifícia Universi-
dade Católica de São Paulo, Sorocaba, SP, Brazil.
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Introduction

Osteoarthritis features an abnormal remodeling of joint
tissues triggered by inflammatory mediators.1 Recently, a
metanalysis included 88 studies and 10,081,952 partici-
pants. The authors estimated that, in 2020, there were
654.1 million subjects over 40 years old with knee arthrosis
and that the global prevalence of the disease was 16%.
Additionally, these authors reported an incidence of 203
cases per 10,000 people/year and a higher frequency among
females. They also highlighted the impact of osteoarthritis on
global health.2

Total knee arthroplasty (TKA) is usually recommended for
patients over 60 years old with severe arthrosis in more than
one compartment to improve pain and function. However,
Wallace et al.3 reported that 42% of people from the postin-
dustrial cycle had bilateral knee osteoarthritis. If both knees
of a patient are affected, TKA can be performed in stages or
simultaneously. Warren et al.4 analyzed information from a
national database and concluded that patients undergoing
simultaneous bilateral TKA (SBTKA) were at increased risk
for every complication compared to unilateral TKA regard-
less of their health status.

Nevertheless, many surgical procedures reported as simul-
taneous are actually consecutive, that is to say, the surgery is

performed by a single surgeon under the same anesthesia,
initially on one knee and then on the contralateral side.5–7

Consecutive procedures virtually double the surgery and
anesthesia times, and such doubling has consequences.
Furthermore, some authors used spinal anesthesia,5 whereas
otherspreferred epidural7 or general anesthesia;6 someused a
pneumatic tourniquet,6,7 and others did not.5

The technique of TKA with two surgical teams working
simultaneously allows the performance of both procedures
in the time equivalent to one surgery and under the same
amount of anesthesia. Additionally, the patient undergoes
only one hospitalization and anesthesia, which can reduce
costs,8–12 and a single physical therapy rehabilitation
protocol. This study aimed to evaluate the safety of SBTKA
performed by two surgical teams based on clinical param-
eters, laboratory tests, and any reported complications, as
well as to determine patients’ satisfaction with the simulta-
neous procedure.

Material and Methods

The Ethics Committee from our institution authorized this
research under the number 36680920.6.0000.5373. Included
patients signed an informed consent form. In a prospective
study, we evaluated 45 subjects who underwent bilateral

Conclusions: The SBTKA procedure may be considered safe if performed in selected
patients and with a care protocol to prevent complications. This type of procedure was
unanimously approved by patients.

Resumo Objetivos Os objetivos deste estudo foram analisar a segurança da artroplastia total
bilateral de joelho simultânea (ATJBS) e investigar a satisfação dos pacientes com o
procedimento realizado de forma concomitante.
Métodos Em um estudo prospectivo, avaliamos 45 pacientes submetidos à ATJBS
feita por duas equipes cirúrgicas. A idade média dos pacientes foi 66,9 anos, sendo 33
do gênero feminino (73,3%) e 12 (26,6%) do gênero masculino. No período intra- e pós-
operatório foi seguido um protocolo de medidas visando a segurança do procedi-
mento. Avaliamos o tempo de cirurgia, a perda sanguínea pelo hematócrito (Ht) e
hemoglobina (Hb), obtidos no primeiro dia de pós-operatório, a porcentagem de
pacientes que receberam transfusão de concentrado de hemácias e quantidade de
unidades que foram necessárias. Verificamos as complicações no período periopera-
tório e, ao final de 3 meses, inquirimos aos pacientes sobre a preferência entre o
procedimento simultâneo ou estagiado.
Resultados O tempo médio de cirurgia foi de 169 minutos; no pós-operatório houve
um decréscimo médio de 28,2% do Ht e de 27,0% da Hb. Ao todo, 16 pacientes (35,5%)
receberam transfusão de concentrado de hemácias (média de 1,75 unidades por
paciente que precisou de reposição). Tivemos 12 complicações menores (26,6%) e 2
complicações maiores (4,4%); além disso, nenhum paciente teve o diagnóstico clínico
de trombose venosa profunda e não houve mortes.
Conclusões A ATJBS pode ser considerada um procedimento seguro, se realizada em
pacientes selecionados e com um protocolo de cuidados para prevenir complicações.
Esse procedimento teve a aprovação unânime dos pacientes.

Palavras-chave

► artroplastia do
joelho

► satisfação do
paciente

► joelho
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TKA performed simultaneously by two teams between
April 2014 and October 2021. Of the 45 patients, 33 were
women (73.3%), and 12 (26.6%) were men. Their mean age
was 66.9 years old, ranging from 48 to 81, with a standard
deviation (SD) value of�6.3.

This study included patients with gonarthrosis grades IV
and V, as per the Keyes et al.13 classification. We informed the
patients that each kneewould be operated onbya surgeon and
that the team’s senior surgeon would supervise the contralat-
eral procedure. All subjects underwent the following standard-
ized preoperative tests: electrocardiogram, echocardiogram,
anteroposterior chest x-ray, complete blood count, coagulation
profile, blood sugar levels in fasting, A1c hemoglobin (Hb)
levels, blood nitrogen urea, creatinine, aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), sodium, potassi-
um, and 25-OH vitamin D levels, protein electrophoresis, ABO
and Rh typing, and urinalysis. The maximum allowed blood
sugar level for surgery was 137mg/dL;14 for A1c Hb, the
maximumallowed levelwas 7%.7 The ABO andRhblood typing
assessed the risk of class-related thromboembolism.15 Imme-
diately after the initial visit, we advised smokers to stop
smoking, as the risk of infections in arthroplasty is 1.8 times
greater in thispopulation.16However,wearenot certain if they
followed our recommendation.

Preoperatively, a cardiologist and an anesthesiologist
evaluated all patients to assess their surgical risk per the
American Society of Anesthesiologists (ASA) criteria. Healthy
patients were ASA I; those with controlled mild systemic
diseases were ASA II; and subjects with systemic disease and
functional limitation were ASA III.

All patients received 2 g of intravascular cefazolin as
prophylactic antibiotic therapy immediately before surgery.
Anesthesia was spinal. The surgical team was composed of
two surgeons, two assistants, and two scrub nurses, who
performed all procedures using two sets of instruments. We
placed the patients in a supine position at the operating
table, with the lower limbs in 45° abduction, to ensure a
better space for the surgical teams (►Fig. 1). We did not use a
pneumatic tourniquet.

Patients received 1 g tranexamic acid at the beginning and
end of the procedure. Before cementation, we injected a
solution containing bupivacaine, morphine, epinephrine,
ketorolac, and methylprednisolone into the posterior, medi-
al, and lateral joint capsule, and the medial and lateral
subcutaneous tissue of each knee. Additionally, we used
1.0 g of powdered vancomycin on each joint. Surgery time
was the interval from the incision beginning to the last skin
suture. No patient required a suction drain or urinary
catheter.

The day after surgery, hematocrit (Ht) and Hb levels were
measured, and a Hb value lower than 8 g/dL was a criterion
for transfusion.17 We recommended early movement and
use of compression stockings for approximately 21 days as
mechanical prophylaxis; as well as 300mg of acetyl salicylic
acid every 12hours for 15 days as pharmacological prophy-
laxis against deep vein thrombosis (DVT).18 Pharmacological
prophylaxis continued for 3 months at a 100mg/day dose;
we also prescribed a gastric protective agent for 30 days.

Immediate deambulation was allowed with a walker and
full support under the supervision of a physical therapist.
Routine hospital discharge occurred in 3 days. Assessment of
immediate results considered the following parameters: age,
gender, surgery time, Ht and Hb levels before surgery and on
the first day after the procedure, need for blood transfusion
and administered amount, admission to the intensive care
unit (ICU) or not, perioperative complications, and length of
hospital stay. All patients were reassessed 2 weeks after
surgery for suture removal and to check for potential
effusions, erythema, healing problems, and rehabilitation
progress. Clinical signs, including erythema, calf stiffness,
and pain during ankle dorsiflexion, determined the presence
or absence of DVT.

Routinely, all subjects had a new clinical evaluation at 1, 2,
and 3 months after surgery. Then, we asked all patients what
theywould choose if they could go back in time: if they’d have
surgeryonbothkneessimultaneouslyorononekneeat a time.

Statistical Analysis
The Shapiro-Wilks test assessed data normality. The Student
t-test determined whether the postoperative drop in Ht and
Hb levels were related to the gender of the patients. The
Pearson correlation coefficient defined a potential correla-
tion between the postoperative decrease in Ht and Hb levels
with the surgery duration and patient’s age. The significance
level was 5% for all tests.

Results

Among the study’s population, 43 patients were ASA II
(95.5%), 1 patient was ASA I (2.2%), and 1 was ASA III
(2.2%). The mean surgery time was 169minutes (range,
105–270, SD�35.8minutes). The mean preoperative Hb
level was 13.7mg/dL (range, 11.6–16.1, SD�1.2mg/dL);

Fig. 1 Patient positioning at the operating room. Subject in supine
position with lower extremities in 45° abduction.
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the day after the procedure, this level was 10.0mg/dL (range,
8.1–13.2, SD�1.2mg/dL), indicating a mean drop of 27.0%.
The mean pre- and postoperative Ht levels were 41.8%
(range, 32.8–47.0, SD�3.3%) and 30.0% (range, 23–39.1,
SD�4.2%), respectively, indicating a mean decrease of
28.2%. The Ht levels of 1 of the 45 patients (2.2%) were not
determined before or after surgery. Also, 16 patients (35.5%)
received a transfusion of packed red blood cells, an average of
1.75 units per patient requiring a transfusion.

The mean length of stay was 3.3 days (minimum of 3
and maximum of 5 days, SD�0.5 day). A single patient
went to the ICU. Regarding minor perioperative complica-
tions, 1 patient had a whole-body allergy (2.5%), 5 subjects
(11.1%) presented postoperative erythema that could indi-
cate a superficial infection. These patients received broad-
spectrum antibiotic agents with a 100% resolution rate. Six
patients (13.3%) required manual expression of the hema-
toma. All patients received broad-spectrum antibiotic
agents with a 100% resolution rate.

Major complications included a patient with a type B
(partial) right medial femoral condyle fracture according to
the AO classification. The fracture occurred during the
cementation impaction of the prosthesis due to osteoporotic
bone. Its treatment involved two 6.5mm cancellous screws.
Another patient, who was 70 years old and ASA III due to a
previous acute myocardial infarction, presented symptoms
of hypovolemia during the postoperative period. she
remained in the ICU for 3 days, where she received three
units of packed red blood cells for clinical stabilization.

No patient had clinical signs of DVT, and there were no
signs of deep infection. No one died during this period. There
was no statistically significant difference between genders
regarding the postoperative drop in Ht (p¼0.88) and Hb
levels (p¼0.131) (►Table 1). Additionally, there was no
significant correlation between surgery duration and the
postoperative decrease in Ht (r¼0.21; p¼0.166) and Hb
levels (r¼0.07; p¼0.65), nor between patients’ age and the
postoperative decline in Ht (r¼�0.115; p¼0.454) and Hb
levels (r¼�0.042; p¼0.786) (►Table 2). Finally, 3 months
after the procedures, when asked, all patients reported that
they would opt for its simultaneous performance.

Discussion

The main finding of our study is that SBTKA performed by
two teams in a single surgical time, with single anesthesia,
can be considered a safe procedure provided protective

measures are implemented. Moreover, all patients preferred
an SBTKA compared to a staged procedure.

We selected spinal anesthesia because it associates with a
reduced general complications rate and requires fewer
healthcare resources.19We did not use a tourniquet on lower
limbs to reduce the risk of venous thromboembolism20 and
the hemodynamic changes resulting from a partial blockage
to the blood flow in two extremities.

The administration of tranexamic acid in bilateral TKA
reportedly results in lower blood transfusion rates with no
increase in the risk of thromboembolic events.21 Chalmers
et al.7 demonstrated that using a suction drain in TKA doubles
the risk of transfusion and do not recommend it. These
measures aim to reduce the need for blood replacement. In
patients undergoing total hip and knee arthroplasty, the
probability of developing superficial and deep wound infec-
tions is significantly higher among those receiving blood
transfusions compared to those who do not.22

Post-TKA pain increases postoperative morbidity, compli-
cates physical therapy, and decreases patient satisfaction and
recovery. Therefore, we administer intraarticular injections23

at the endof the procedure to reduce pain, improvemovement
and, as a result,minimize the probability of DVT development.

We used intraarticular vancomycin powder to reduce the
risk of periprosthetic infections.24 Subjects undergoing
spinal anesthesia may not require a urinary catheter.25

Acetylsalicylic acid administration at a dose of 100mg/day
occurred for 3 months to prevent infarction since ischemic
heart disease is the main cause of death in the first 90 days
after arthroplasty. Additionally, we prescribed a gastric
protective agent for 30 days because digestive disorders
can result in death after arthroplasties.26

Table 1 Postoperative hematocrit and hemoglobin levels reduction according to gender

Variable N Gender Min Max Mean SD p

Hb drop 12 M 0.9 7.9 3.84 2.19 0.88

33 F 1.2 6.0 3.74 1.24

Ht drop 12 M 6.8 22.0 13.31 4.56 0.131

32 F 2.6 18.0 11.16 3.96

Abbreviations: Hb, hemoglobin; Ht, hematocrit; Min, minimum value; Max, maximum value; N, number of patients; SD, standard deviation.
Source: Research institution.

Table 2 Postoperative hematocrit and hemoglobin levels drop
regarding surgery time and patients’ age

Ht drop Hb drop

Surgery time r 0.07 0.21

p 0.65 0.166

n 44 45

Age r -0.042 -0.115

p 0.786 0.454

n 44 45

Abbreviations: Hb, hemoglobin; Ht, hematocrit; r, ratio coefficient
value; n, number of patients.
Source: Research institution.
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Putnis et al.5 reported that the risk ofmajor complications
is associated with an ASA classification � III. In fact, in our
study, the only case with complications requiring ICU
admission was an ASA III patient. We found few articles
regarding bilateral TKAs performed in a truly simultaneous
way.

For Haddad et al.,8 SBTKA seems a safe procedure, with
no increased surgical risks. These authors observed one
peroneal nerve palsy, a deep infection, and 21 clinical
complications. They recommended careful patient selection
and avoiding the procedure in older patients with significant
comorbidities.

On the other hand, García et al. reported that the group
undergoing consecutive bilateral TKA (CBTKA) had better
outcomes with no increased surgical risk or major compli-
cations. They observed the occurrence of thrombophlebitis
and superficial infection.9However, their sample had only 18
patients. Blood loss was very similar between simultaneous
and consecutive procedures (667 and 645 cm3, respectively).
Costs and surgery and anesthesia times were lower in
SBTKAs, and their only disadvantage was pain.

For Wyles et al.,10 SBTKA can be a lower-cost option with
fewer complications. Additionally, the use of the operating
roomwas more efficient compared to CBTKA. There were no
revision procedures or deaths 3months after surgery.Within
this period, there was a single perioperative clinical compli-
cation (1.2%). Gill et al.12 published a study based onmedical
data from the Australian arthroplasties registry obtained
from 11/1/2008 to 6/30/2016; they concluded that SBTKA
may be superior to the staged procedure, since patients
reported less joint pain and better function, with similar
complication profiles. However, they observed that superfi-
cial infections were twice as common in the staged group.

In another article, Gill et al.27 evaluated data from the
Australian Orthopedic Association National Joint Replace-
ment Registry from 9/1/1999 to 12/31/2018. These authors
said that the revision rate was lower in patients undergoing
SBTKA compared to CBTKA (6.4 vs. 6.9%, respectively), and
that deaths within 30 days were infrequent (0.21% in SBTKA
and 0.13% in CBTKA).

Uzer et al.28 reported that SBTKA with two surgeons is a
safemethod, having lower complication rates comparedwith
CBTKA, and that experienced teams can perform it safely.
They observed a 3.2% complication rate, including a peroneal
nerve palsy, an acute renal failure, a superficial infection, and
a change in mental status. They recommended peri- and
postoperative care to decrease the risk of bleeding, particu-
larly in patients undergoing SBTKA.

►Table 3 compares our materials and results with those
from other authors. In general, samples were similar regard-
ing age, the predominance of female patients, ASA classifi-
cation, Hb level drop, percentage of transfused patients, and
length of hospital stay. Our surgical timewas longer probably
because we measured it from the incision to suture
completion.

When asked if they would prefer a simultaneous or
staged procedure at 3 months after the surgery, 100% of
the patients answered that they would opt for the former. Ta
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Putnis et al.5 noted that when asking TKA patients if they
would like to have the same procedure or a staged surgery,
73% answered definitely yes, and 22% said probably yes in
favor of SBTKA.

The lack of a control group is the main limitation of our
research. Other weaknesses are the 3-month follow-up and
the fact that we did not assess postoperative function.
However, our goal was to analyze clinical parameters and
laboratory tests in the first trimester after surgery. Another
potential limitationwould be the lackof direct measurement
of blood loss, but we did not use a suction drain; therefore,
we determined blood loss based on the decrease in Ht andHb
levels.

Conclusion

The SBTKA procedure can be considered safe in selected
patients, when performed concurrently by two trained
teams and with a healthcare protocol to prevent complica-
tions. Patients in our study unanimously approved this
procedure.
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