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Introduction:

External tibial torsion is a bone
deformity defined as any rotation of the
tibia about its longitudinal axis. resulting
in alteration in the planes of movement
of the proximal and distal joints (11).

Rotational changes have a
multifactorial origin stemming not only
from congenital conditions but also, as
LeDemanay (11) suggest, from
muscular tension on the distal
epiphysis of the tibia. This tension
generates rotational stress, leading to
abnormal torsion. Furthermore,
rotational loads can be induced during
walking (11)(12).

Normal tibial torsion values have been
described in a range from 20 to 24
degrees of external rotation (11).
Beyond these ranges, biomechanical
repercussions on the knee occur: first,
it mainly affects the patellofemoral
compartment, explaining, in some

cases, patellofemoral pain and,
contributing to patellofemoral instability
(8)(9)(10). Alteration in bone alignment
result in changes to the patellofemoral
displacement and can lead to ligament
failure over time (26)

On the other hand, the contact
pressures in the femorotibial spaces
are affected; the greater the external
tibial torsion is, the pressure increases
in the external compartment and
decreases in the internal compartment.
This phenomenon occurs at both 15°
and 30° of external rotation (11)(14).

In a previous study, carried out in 2011
by Kenawey et al (22), different results
were obtained, indicating greater
medial contact pressure with increasing
external torsion of the tibia, without
pressure changes in the lateral
compartment. Additionally, they
suggest that the decrease in femoral



anteversion is also associated with an
increase in contact pressure in the
medial compartment. These changes
ultimately lead to an increased risk of
developing femorotibial osteoarthritis
(OA) (11)(15)(16)(17)(18). Finally, not
only the osteoarticular component is
affected, but also the muscular capacity
to extend the knee since the increase in
external tibial torsion decreases the
extension capacity of the posterior
gluteus medius, gluteus maximus and
soleus, contributing in cases to a gait
with a flexed knee (23).

Due to the above, it is very important to
carry out a comprehensive evaluation
of each patient and this must have a
clinical and imaging component. First,
weight bearing anteroposterior, 30°
lateral, and tangential patella
radiographs are requested.
Additionally, computed tomography
(CT) with 3D reconstruction is
requested and the methods of Murphy
and Yoshioka (5)(6) are taken into
account to measure femoral and tibial
torsions. An alternative imaging method
that offers advantages in terms of
radiation  exposure is  biplanar
radiography with the EOS system
(Biomed, Paris, France). This method
demonstrates reduced total radiation
exposure (3 to 43 times versus CT (19);
with no  statistically  significant
differences observed in measurements
when comparing biplanar radiographs
versus 3D-2D CT (20)(21). Finally,
magnetic resonance imaging should
always be requested, as it allows the

evaluation of associated ligamentous,
chondral injuries. and/or meniscus.

During physical examination, Staheli
tests (femoral anteversion), thigh-foot
angles, and/or transmalleolar tests are
used to evaluate rotational
abnormalities. Additionally, the
extended Q angle described by
Manilov, allows not only the evaluation
of rotational alterations of the tibia but
also identifying associated alterations
in the tibial tubercle trochlear groove
(TT-TG) distance (3).

When the values fall outside the normal
range, compensatory mechanisms
from the pelvis to the foot come into
play. However, this compensation
primarily occurs at the hip and foot
levels. Initially compensation occurs
with internal rotation of the hip and an
increase in the angle of foot
progression (AFP), which is normally
4.5 degrees (+/- 8) (13). This translates
into a gait with the knees pointing
inward.

Once the decision to perform surgical
correction of the excessive tibial torsion
(>30°) is made, a proximal tibial
osteotomy is performed, above or
below the tibial tuberosity, depending
on the need to modify the TT-TG, the
objective is to improve the rotational
profile, pain, patellofemoral instability
(generally with associated procedures
such as reconstruction of the medial
patellofemoral ligament, among others)



and improve functional results or
PROMs (Patient related outcomes)
(24). Additionally, it is important to
perform the biplanar osteotomy since it
generates greater stability in the
anteroposterior and rotational planes
according to cadaveric studies by Pape
et al (25)

We find several benefits with this
technique: firstly, the possibility of
having additional and more precise
control over the planned correction
angle before the procedure, without
compromising the stability of the
osteotomy and ensuring complete
contact between tibial tubercle (TT) and
the adjacent proximal tibia, thereby
reducing the risk of potential issues with
bone consolidation, visualization of the
complete proximal tibial bone surface
and patellar tendon without muscle
tissue (unlike lateral approaches for
proximal tibial osteotomy). However,
it's important to note that for
osteotomies requiring a correction
exceeding 30° a lateral incision is
performed to release the external
popliteal sciatic nerve (EPSN).
Additionally, a transverse osteotomy in
the fibula is carried out to provide
greater rotational freedom and reduce
tension on the EPSN (1)

Technique

Preoperative planning:

A malalignment test (MAT) s
performed on a whole leg radiography
(WLR) with the help of the application
Bone Ninja (International center for
Limb Lengthening, Sinai Hospital of
Baltimore. LifeBridge Health) and the
following calculations are made:

- MAD (mechanical axis of
deviation)

- JLCA (joint line convergence
angle)

- Mechanic Lateral distal femoral
angle (mLDFA - Lateral distal
femoral angle) and medial
proximal tibial angle (MPTA -
medial proximal tibial angle)

Additionally, tomography is used to
assess femoral anteversion (following
Murphy's method (5)) and tibial torsion
(based on Yoshioka's method (6)),
along with the calculation of the TT-TG
distance. Finally, magnetic resonance
imaging is employed to evaluate
associated injuries in ligaments,
meniscus, and articular cartilage.

Surgical Procedure
- Spinal anesthesia and epidural
catheter placement
- Supine position with lateral and
distal support to keep the knee
flexed in 90°.
- Arthroscopic evaluation and
management of chondral,



ligamentous, or meniscal
pathologies.

An anteromedial incision is
made longitudinally at the
proximal portion of the tibia.
Dissection of the subcutaneous
cellular tissue through the
proximal tibial surface, pes
anserinus and patellar tendon’s
insertion.

Biplanar marking of the
osteotomy (above or below the
TT depending on the need to
correct (TT-TG) distance.

A longitudinal incision is made
posterior to the superficial
medial  collateral  ligament
(MCL), parallel to the fibers of
the MCL (posterior Window).
Subperiosteal dissection of the
tibia’s posterior surface with a
blunt dissector and then
positioning a retractor to protect
the popliteal neurovascular
bundle.

A 20 mm pin marks the
transverse osteotomy direction,
above the pes anserinus
insertion and perpendicular to
the anatomical axis of the tibia.
Two 4.5 mm bicortical Schanz
pins are inserted parallel to each
other, perpendicular to the
anterior tibial surface, both
above and below the level of the
osteotomy. These pins serve as
a reference for rotation.

The biplanar cut is performed
with an oscillating saw and the

osteotomy is completed with an
osteotome (Figure 1 and 2).

A longitudinal wedge of medial
base is marked parallel to the
anterior surface of the tibia. This
marking is established using the
lateral apex of the wedge and
the anterior surface of the
previous tibial cut as references.
By incorporating the desired
correction angle, the
measurement of the anterior
wedge resection magnitude is
determined (Figure 3)

The anterior wedge is cut with an
oscillating saw and osteotome.
Extraction of the resulting bone
fragment (Figure 4a-b).

Medial rotation of the tibia until
reaching the predicted
correction degrees, checking the
latter with a goniometer. We
observe that because of the
wedge’s resection described
previously, the TT remains in full
contact and compression with
the anterior tibial surface (Figure
5a-b).

For temporary fixation, two 2.0
mm pins from each tibial plateau
edges are used, aiming distally
in crossed configuration (Figure
6).

Definitive fixation with a Tomofix
plate (DePuy Synthes,
Solothurn, Switzerland) on the
proximal and medial tibial
surface.



- Lavage with saline solution,
hemostasis and closure with
vicryl and prolene.

- Wound dressing and
thromboembolism prophylaxis in
the form of low-molecular-weight
heparin and antiembolic
stockings.

- Postoperative x-rays, transition

to the hospital room and guided
Figure 1.

-

Figure 2.

T

physiotherapy  with partial
support with a walker.
Discharge from hospital after 48
hours, doctor's office
appointment after one month
and radiographic control after 2
months.

Figure 3.

Figure 4a.

Figure 4b.



Figure 5b

Figure 5a.

Figure 6.
Results:
Results obtained from the supra improvements on Kujala, Fulkerson-
tubercular tibial derotational osteotomy Shea scales (Images are taken from
procedure in a study carried out by the original article).

Manilov (1) that show functional
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Grafico 2: Resultados pre y post operatorio, score de Kujala y Fulkerson-Shea.

Pre- and post-operative results, Kujala and Flukerson-Shea scores.
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Grafico 3: Resultados especificos de sintomas patelofem&%ﬂes con score Fulker
son-Shea. Aumento significativo en todas.

Specific patellofemoral symptoms results, Fulkerson-Shea score. Significant
improvement in all variables.
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