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a  b  s  t  r  a  c  t

For decades, the main cause of failure in total knee arthroplasty (TKA) is still the malalign-

ment of prosthetic components. The authors present a case of advanced knee arthrosis,

treated by TKA. Preoperative planning was performed with a mobile application and the

patient was submitted to primary TKA using an implant developed with inspiration from

the  theory of “modified GAP” with a rotated tibial tray. Neutral mechanical alignment of the

lower  limbs was obtained and the application proved to be viable regarding its proposed

plan  for this case.

©  2018 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Planejamento  de  artroplastia  total  do  joelho  através  de  aplicativo  para
dispositivos  móveis:  relato  de  caso

r  e  s  u  m  o
s, a principal causa de insucesso em artroplastias totais do joelho (ATJ)
Palavras-chave: Ao longo das década

Aplicativos móveis

Artroplastia do joelho

Mau alinhamento ósseo

continua a ser o mau alinhamento dos componentes protéticos. Os autores apresentam

um  caso de artrose avançada do joelho tratado por ATJ. O planejamento pré-operatório foi

feito  a partir de um aplicativo para dispositivos móveis e a paciente foi submetida à ATJ

primária, com um implante desenvolvido com inspiração na teoria do “GAP modificado”,
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com base tibial rotatória. O alinhamento mecânico neutro dos membros inferiores foi obtido

e  o aplicativo mostrou-se viável em sua proposta de planejamento para este caso.

©  2018 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier

Editora Ltda. Este é um artigo Open Access sob uma licença CC BY-NC-ND (http://
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ping) and positive lateral opening stress, with firm stopping
(++/3; Fig. 1).
ntroduction

ith the increase of life expectancy of the population, total
nee arthroplasty (TKA) has become one of the most com-
only performed surgeries in the orthopedic environment.1

Over the years, the main cause of TKA failure continues
o be poor alignment of prosthetic components,2 defined as

 variation greater than 3◦ in relation to the angle formed
etween the center of the femoral head, the center of the knee,
nd the center of the ankle (ACFKA), which should ideally be
eutral.3–5

Several methods can be used to estimate bone alignment.
he panoramic lower limb radiograph (PLLR) is an established
ethod.6

The present study reports the case of a 74-year-old female
atient, retired, home walker, in conservative treatment for
rthritis of small and large joints, complained of pain of
echanical-inflammatory pattern in both knees, though more

ntense in the left knee. She presented progressive gonalgia,
hich had interfered in her sleep for 4 months, despite treat-
ent based on physical therapy and corticosteroid injections

n two occasions.
At the physical examination, the patient presented gait

ith primary support on the lower left limb, which indicated

n increase of the support phase and shortening of the step.
pon physical assessment, she presented ‘windblown’ knee
eformity, with a valgus right knee and a left varus knee, in

ig. 1 – Physical examination under anesthesia. Estimation
f lateral ligament sufficiency. A, Lateral opening at 0◦; B,

ateral opening at 30◦.
ource: The author.
creativecommons.org/licenses/by-nc-nd/4.0/).

addition to indirect signs of moderate venous insufficiency.
Upon palpation, considerable crepitus was observed; the range
of motion was from 0◦ to 100◦, painful in extreme flex-
ion, both passively and actively. Meniscal tests were strongly
positive for the medial meniscus. The ligament tests indi-
cated failure of the anterior cruciate ligament (Lachman
test and positive anterior drawer test, with firm stop-
Fig. 2 – Pre-operative exams. A, anteroposterior
conventional knee radiograph; B, lateral conventional knee
radiograph; C, panoramic view of the left lower limb.
Source: The author.
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Fig. 3 – Preoperative planning through the TKA App. A, AFA and MFA calculation; B, calculation of the MTA of the AMFA; C,
automatic AMFA  calculation.
Source: The author.

Fig. 4 – Bone cut planning through the TKA App. A, femoral cut line (positioned at 8 mm,  corresponding to the thickness of
the femoral implant used); B, tibial bone cut line (showing preservation of the medial bone stock and utilization of 7 mm

ng s
from the highest point of the lateral tibial plateau); C, planni
Source: The author.

Complementary tests consisting of conventional knee
radiograph (CKR) and PLLR indicated advanced arthrosis
(Alhback type 4), with a varus deformity of the left knee
(Fig. 2).

The surgical planning followed a protocol for the identifi-
cation of the anatomical femoral axis (AFA), the mechanical
femoral axis (MFA), the mechanical tibial axis (MTA), and
the anatomical-mechanical femoral angle assessment (AMFA)
using the TKA App by marking points (Fig. 3). After the bone
cuts were planned, a cut line was positioned perpendicularly

to the MFA and the MTA,  by adjusting a millimeter scrollbar
presented by the application. Thus, it was decided to resect
8 mm of the distal femur and 7 mm of the lateral plateau,
preserving the bone stock in the medial plateau as much as
ummary.

possible (Fig. 4). The measured AMFA was 7◦. As a security
measure, the manual form of planning was used to confirm
the planning made using the application (Fig. 5). This applica-
tion was shown to be useful in the planning of this case, as it
was able to accurately measure the AMFA.7

During surgery, the preoperative planning was respected,
following a cutting angle of the distal femur of 7◦. Initially,
a tibial bone cut was made; the balance between the gap in
extension and in flexion of 90◦ was observed. An asymmetrical
trapezoidal gap was identified, with medial constriction and

◦
lateral opening of 12 mm,  both in 90 flexion and extension.
The medial structures (osteophytes and medial periosteal
sleeve) were released. Subsequently, the distal femur was cut
at an external rotation angle of 4◦, aiming at transforming
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Fig. 5 – Safety control. Planning done in a conventional,
manual manner.
Source: The author.

Fig. 6 – Immediate postoperative radiographic control. CKR.
Source: The author.

Fig. 7 – Postoperative PLLR. A, ACFKA measurement,
showing satisfactory alignment (2 degrees); B, AMFA
reproduced according to the planning (7◦) and femoral
component positioned perpendicular to the MFA.
Source: The author.
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the gap, initially trapezoidal, into a rectangular, symmetrical
gap. The other femoral cuts were then performed. The bal-
ance was tested again at 90◦ flexion and extension, which was
symmetrical and rectangular. The cemented prosthetic com-
ponents (femur, 4; tibia, 4; polyethylene, 12; patella, 33) were
then attached (Fig. 6).

The patient evolved with improvement of pain complaints
in the early postoperative period and an increase in the range
of motion (0–120◦). Walking was initiated on the third postop-
erative day, at which time a postoperative control PLLR showed
satisfactory lower limb mechanical alignment (ACFKA = 2◦;
Fig. 7).

Discussion

PLLR is an adequate imaging exam for the planning of TKAs, as
it allows the identification of extra-articular deformities and
the estimation of the AFA, MFA,  MTA,  and AMFA.8

A counterpoint to the theory of mechanical alignment has
emerged over the last few years: the kinematic alignment the-
ory. Based on the restoration of the native anatomy of the
knee, this theory advocates the reproduction of a small tibial
varus and respects the three-dimensional femoral anatomy
in its three axes.9,10 However, this theory has complex repro-
ducibility and its execution is still being refined. In turn, the
literature offers broad support for the adoption of mechan-
ical alignment of prosthetic components, and its execution
has been evaluated by studies over decades, showing good
reproducibility and good implant survival when the princi-
ples recommended in the neutral mechanical alignment are
respected.1,11

Manual TKA planning demands the use of not-so-portable
tools: 50 cm ruler, 2 B pencil, rubber, goniometer, and protrac-
tor. Furthermore, it requires the surgeon to be familiar with a
rational planning methodology. Planning with an application
can simplify the surgeons’ routine, directing him to a reliable
methodology supported by the literature.

A systematic review of applications in the surgical med-
ical field demonstrates the usefulness of these applications
in pre, intra, and transoperative contexts.12 When this tech-
nology is applied in education (m-learning), it can contribute
to the consolidation of theories.13 Nonetheless, studies with
a higher level of evidence are needed to further analyze
the impact of the generalized adoption of this type of
tool.
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