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Role of osteotomy in multiligament knee injuries
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Abstract: This article will outline the importance of the assessment of coronal and sagittal plane alignment

when dealing with complex issues such as the multiligament injured knee. We will provide an overview of

how alignment affects the forces transmitted across the joint during gait, and how these forces interact with

knee ligaments following injury. Readers will be guided through the assessment of limb alignment, and an

overview of methods to address coronal and sagittal deformity will be provided. In the acute multiligament

injured knee, realignment osteotomy is rarely performed. However, in the patient with the chronic

multiligament deficient knee presenting with instability, it is of utmost importance that limb alignment as

assessed and any deformity corrected so as to optimize the biomechanical environment to achieve the best

possible outcome for the patient.
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Introduction

Multiligament knee injury (MLKI) is a complex orthopedic
problem that requires knowledge of lower limb biomechanics
to establish an appropriate management plan and optimal
patient outcome. Discussion of the acute assessment and
management of MLKI is beyond the scope of this paper. As
such we aim to discuss MLKI in the context of how lower
limb alignment influences decision making when dealing
with these complex problems. We will provide an overview of
the biomechanics of gait and alignment, clinical assessment,
clinical decision making and will touch briefly on the types of
osteotomy when addressing different ligament patholaxities.

Biomechanical considerations of alignment
in MLKI

Gait

The peak force going through the knee joint is three

© Annals of Joint. All rights reserved.

20j.amegroups.com

times the body weight during mobilization (1). Amis
proposed a model analyzing the forces going through
the knee, to explain the increased medial compartment
pressure and lateral tensile forces during gait (2). He
proposed that during the stance phase the supporting
foot is placed nearer to the line of action of the body
weight as shown in Figure 1. This places the hip and
tibia in an adducted position in the coronal plane. The
equal force vector that arises from the ground reaction
force (GRF) passes medial to the knee joint, creating an
adduction moment, with a resultant compressive force
through the medial compartment (3). There is evidence
to show that the rate of loss of articular cartilage, and
the progression to osteoarthritis correlates directly
with the peak knee adduction moment during gait (4).
Loss of medial articular cartilage further accentuates varus
creating a larger adduction moment and resulting in a
vicious cycle of increasing medial compartment loading
and worsening articular cartilage wear (5).

Ann Foint 2019;4:8


https://crossmark.crossref.org/dialog/?doi=10.21037/aoj.2018.12.07

Page 2 of 11

Figure 1 Patient during stance phase of gait cycle showing
adductor moment due to medial foot placement. Red arrow
represents centre of mass. Yellow representing the ground reaction
force. Green arrow is the distance from center of knee rotation
and blue arrow is the stabilizing force on lateral side counteracting

adduction moment.

Coronal plane alignment

The lateral structures around the knee counteract the
adduction moment. Increasing varus alignment results in
increased strain placed on the posterolateral corner (PLC),
hence deficiency often results in a varus thrust gait (6). With
co-existing cruciate deficiency resulting in hyperextension
thrust, the concept described by Noyes of double or triple
varus may be encountered (7). That is where the varus
alignment is accentuated by the lateral soft tissue deficiency,
and further still by the hyperextension recurvatum
deformity respectively. In these instances, if a soft tissue
reconstruction is performed on the lateral side without
considering correction of the coronal plane alignment,
there will be significant additional tensile load placed on
the reconstructed ligaments, which could compromise the
success of the reconstruction. A similar phenomenon may
be seen in the valgus knee with medial soft tissue deficiency,
although this is often not as common due to the medially
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placed center of mass and resultant adduction moment. The
valgus deformity has to be significant before the medial soft
tissues are compromised.

Varus alignment has also been shown to increase the
load on the anterior cruciate ligament (ACL) (8). LaPrade
showed in a cadaveric study that the forces on the ACL
graft significantly increase after sequential sectioning
of the lateral collateral ligament (LCL), popliteofibular
ligament (PFL) and popliteus tendon (PT). Forces were
noted to be significantly higher after LCL transection
during varus loading (6). This was further demonstrated in
a study of 32 patients with an ACL deficient knee and varus
malalignment who underwent gait analysis. An increased
load on the lateral soft tissue structures was demonstrated,
with separation of the lateral tibiofemoral joint, “condylar
lift-off” during the stance phase and an increased
medial joint compartment pressure (9). Noyes et al. also
investigated the cause of failed posterior cruciate ligament
(PCL) reconstruction in a series of 52 patients, finding
the leading cause of failure to be posterolateral ligament
deficiency (40% of the patients). Importantly, 50% of the
failed posterolateral surgical procedures had an underlying
varus malalignment (10). In summary, untreated PLC
injuries contribute to cruciate ligament graft reconstruction
failure by allowing significantly higher forces to stress the
graft with varus loading at varying degrees of flexion.

Sagittal plane alignment

In the sagittal plane, changes in the tibial slope have been
shown to alter the stresses on the cruciate ligaments.
Increasing the posterior tibial slope has been shown to result
in an increased shear on the ACL in the stance phase. Giffin
et al. showed that an increase of 4 degrees of posterior slope
results in an increase in 3 mm of anterior translation and
increased strain on the ACL (11). Similarly, a reduced tibial
slope may be protective of the ACL, with a negative tibial
slope placing greater strain on the PCL due to posterior
translation of the tibia and/or hyperextension. Multiple
studies have implicated increased tibial slope as a risk factor
for ACL injury and failure of ACL reconstruction. Li ez al.
reviewed 40 consecutive patients who underwent ACL
reconstruction with a mean follow up of 27.5 months and
showed significant correlation between posterior tibial
slope and postoperative anterior knee static stability, where
patients with a steeper medial or lateral posterior tibial
sloped showed a higher risk for anterior tibial translation
of >5 mm at thresholds of 5.6° and 3.8°, respectively (12).
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In a larger series of patients, Webb observed a higher rate
of ACL reconstruction failure in patients with a posterior
tibial slope greater than 12 degrees (13).

Biomechanics of realignment osteotomy

The role of realignment osteotomy is to correct the
mechanical axis, which helps in neutralizing the load
going through the knee joint and at the same time reduce
excessive stresses on the soft tissue envelope of the knee (14).
The most commonly performed osteotomy is the medial
opening wedge high tibial osteotomy (MOWHTO),
which is an accepted procedure for the management of
medial compartment osteoarthritis by reducing the knee
adduction moment, a surrogate biomechanical measure of
medial compartment load. Equally, as previously indicated,
reducing the knee adduction moment will also reduce the
tensile load on the lateral soft tissue envelope, thereby
rebalancing the knee in the coronal plane. In a similar
manner, varus osteotomy, either via the distal femur or
proximal tibia, will reduce the knee abduction moment
reducing compressive load in the lateral compartment and
tensile load in the medial soft tissues.

A uniplanar sagittal correction can also be performed
by either an anterior opening (increasing slope) or closing
(decreasing slope) wedge osteotomy. This will either
decrease the strain on the PCL or ACL, respectively (15).
Bi-planar osteotomy is a concept that aims to correct
both the coronal and sagittal planes to achieve a neutral
mechanical axis. This can have an extremely powerful effect
when dealing with complex combined patholaxities such
as PCL deficiency combined with PLC injury, where a
valgus producing coronal plane correction combined with
an increase of the posterior tibial slope may help achieve
mechanical balance, without the need for additional soft
tissue procedures in some patients.

Clinical assessment
History

A standard history focusing on the patients’ main complaint
is elicited, which in the context of the MLKI will be
instability and/or pain. A history of pain or other mechanical
symptoms may be a symptom of associated injury such as
meniscal or chondral pathology which should be taken into
consideration if planning an alignment correction. Pre-
existing developmental problems, previous knee pathology
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or surgeries are enquired about. Factors affecting healing
are always considered, e.g., smoking, alcohol and relevant
medical problems like diabetes mellitus, as these have been
associated with an increased rate of complications following
osteotomy (16).

Examination

Examination starts with assessment of alignment and gait
abnormalities in both the coronal and sagittal planes. Varus,
valgus or a hyperextension thrust can sometimes be subtle
and close attention must be given. Walking aids and braces
may be a clue to instability. Any deformities encountered
are examined for their ability to be corrected. Muscle power
and wasting is important, as this can affect the outcome.
A history of MLKI warrants a thorough assessment of
collateral and cruciate ligaments including posterolateral,
posteromedial, anterolateral and anteromedial corners.
The presence of passive hyperextension will provide a clue
to posteromedial or PLC laxity and may also be related
to tibial slope. A complete neurovascular assessment is of
paramount importance, including distal pulses, perfusion
and common peroneal nerve function.

Radiological assessment

Radiological assessment in our institution includes bilateral
weight bearing anteroposterior (AP) views of the knee in
full extension, a bilateral weight bearing posteroanterior
view in 45 degrees of flexion (Rosenberg view), a lateral,
and skyline views. Bilateral mechanical axis alignment views
[hip-knee-ankle (HKA)] are included following clinical
assessment suggestive of malalignment in the coronal and/
or sagittal planes. In the acute scenario, if significant coronal
plane malalignment is suspected, a monopedal stance HKA
view may be used of the contralateral limb to determine the
extent of deformity present.

Stress radiographs provide an objective measure of the
extent of injury in the coronal and sagittal planes. It is a
useful adjunct for preoperative diagnosis and postoperative
assessment of a successful radiological outcome. The
contralateral side can be used as a control for comparison.
These series include varus/valgus stress radiographs and
kneeling PCL stress radiographs (17).

An MRI is performed routinely to assess the extent
of injury as well as to rule out concomitant meniscal and
chondral pathology (18,19), which could follow the initial

injury or be a sequel of instability and/or the abnormal
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Figure 2 Hip-knee-ankle alignment radiograph of a patient with
(A) symmetrical constitutional varus. The patient had ACL, PCL
and PLC reconstruction performed acutely. (B) Unfortunately, due
to the constitutional varus, the lateral reconstruction failed. A high
tibial osteotomy was performed thereby reducing the strain on the
lateral soft tissue envelope. Red line represents the mechanical axis.
ACL, anterior cruciate ligament; PCL, posterior cruciate ligament;

PLC, posterolateral corner.

biomechanics across the knee joint. A CT scan may be
utilized in the presence of fracture deformity or rotational
abnormalities that necessitate a rotational profile.

Mechanical axis assessment

This is important for understanding the distribution of
load going through the lower limb during weight bearing.
In our institute, we obtain an HKA radiograph as shown in
Figure 2. Mechanical axis is defined by dropping a line from
the center of the femoral head (FH) and to the mid-point
of the tibiotalar (T'T) joint surface. In the coronal plane,
we define neutral axis alignment as a line passing from FH
to TT and between the 2 tibial spines. Medial and lateral
axis deviation is defined when that line passes medial or
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a-mechanical tibiofemoral
Angle (mTFA)
(normal =1.3° +/- 2°)

B-Anatomic lateral distal
Femoral angle (aLDFA)
(normal =81° +/- 2°)

©-Anatomic medial proximal
Tibial angle (@MPTA)
(normal =87° +/- 2°)

Figure 3 Hip-knee-ankle and lateral knee radiographs

demonstrating normal values for articular angles.

lateral to the tibial spines respectively (20,21). We quantify
the extent of deviation by measuring the distance from
the medial end of the tibial plateau and dividing it by the
distance across the tibial surface. The assumption when
doing this assessment is that the knee is in full extension
and in neutral rotation. Neutral rotation when taking
radiographs is controversial. Oswald calculated on cadavers
a modification of 0.2 degrees for every 5 degrees of internal
or external rotation of the lower limb (22).

It is important to determine if there is a symmetrical or
asymmetrical deformity present, and whether it is intra-
articular or peri-articular. Asymmetrical malalignment is
suggestive of acquired pathology. In the context of MLKI, it
may be secondary to a deficiency in the soft tissue envelope
of the knee and should be considered when calculating
a corrective osteotomy. A periarticular deformity can be
from the femoral or the tibial side. Medial and lateral distal
femur and proximal tibial angles are used for assessment as
shown in Figure 3. Intra-articular deformity can be assessed
by drawing a line across the distal femur and proximal tibial
surfaces. These lines are normally parallel and are altered
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Figure 4 Radiographs of a patient with ACL/PCL/MCL injury. (A) Preoperative hip-knee-ankle alignment radiograph showing valgus

alignment; (B,C) postoperative radiographs of the corrected mechanical axis with a medial closing wedge distal femoral varus osteotomy,

ACL/PCL/MCL reconstruction. Red line represents the mechanical axis. ACL, anterior cruciate ligament; PCL, posterior cruciate

ligament; MCL, medial collateral ligament.

with joint wear and/or ligament laxity.

Mechanical axis deviation in the context of MLKI

In the chronic MLKI it is vital that the mechanical axis is
assessed prior to developing a treatment plan. In the case of
a symmetric varus or valgus limb alignment, in which there
is a lateral or medial sided soft tissue injury +/- cruciate
deficiency, the mechanical axis should be corrected to a
neutral position so as to reduce the tensile forces on the
affected side, or the planned soft tissue reconstruction.
Asymmetric alignment may be a result of soft tissue
deficiency secondary to either coronal plane laxity or
hyperextension as previously described. If the alignment is
within 3 degrees of neutral on the unaffected side, it may
be appropriate to perform a soft tissue reconstruction only.
If it is greater than 3 degrees then an osteotomy should be
performed, taking into account the soft tissue laxity that is
accentuating the deformity (2).

In the acute MLKI, it is generally accepted that soft
tissue reconstruction alone will be performed. However, if
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the coronal plane alignment is significantly abnormal such
that the mechanical axis is medial to the medial tibial plateau
in the PLC injured knee, as assessed on the contralateral
monopedal stance view, it is the authors’ preference to
perform a concomitant valgus osteotomy. Similarly, in the
valgus knee associated with a medial collateral ligament
(MCL) injury, if the mechanical axis resides lateral to the
lateral tibial spine, it is our preference to perform a varus
osteotomy (Figure 4).

Simultaneously, sagittal plane assessment is key to
determine causes for hyperextension recurvatum. A reduced
tibial slope can increase hyperextension, accentuated by
the loss of the PCL/PLC. This may be an indication for
a biplanar correction as previously discussed. However, in
combined ACL and PCL injured knees, slope maintenance
is important so as not to negatively affect one ligament by
inadvertent slope change.

Ideal mechanical axis alignment

In MLKI it is our preference to restore the mechanical
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©-Correction angle
A-62.5% "Fugisawa point"
B-Proximal tibial osteotomy
C-B transposed

D-Height of correction

Figure 5 Technique of calculation of correction as described by
Dugdale ez al. (26). In the illustrated case, the desired mechanical
axis correction is to the lateral tibial spine (Fujisawa point), which
is often used for medial osteoarthritis. In instability cases we most
often correct to a neutral mechanical axis. The presence of soft
tissue laxity, represented by an increased lateral tibia femoral gap on
weight bearing radiographs, in comparison with the contralateral
side has to be taken into account. E.g., if there is a 2 mm difference
in lateral compartment gapping, the extent of the planned osteotomy

correction would be reduced by 2 mm to avoid over correction.

axis to a point passing between the medial and lateral tibial
spines. However, before proceeding with a corrective
osteotomy the tibiofemoral compartment is inspected
arthroscopically to assess the degree of meniscal and/or
chondral damage that exists. The degree of correction may
therefore be tailored to offload the affected compartment
if indicated, ensuring that the coronal plane is not over-
corrected past the down slope of the appropriate tibial spine.

Technical considerations for realignment
osteotomy

The aim of an osteotomy following MLKI is to correct
the mechanical axis, neutralizing the forces that would
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otherwise cause undue stress on reconstructed ligaments.
Correction of mechanical axis alone, may on occasions may
be sufficient in restoring functional stability, even in the
absence of ligament reconstruction. A prospective study of
21 patients with initial varus and chronic PLC deficiency
showed that 38% of the patients had sufficient functional
improvement following HT'O and didn’t require subsequent
PLC reconstruction (20). An osteotomy also offers the
benefit of reducing excessive loads that would accelerate
cartilage wear, as would be the case in a varus corrective
osteotomy reducing load on the medial compartment.

When planning for a corrective osteotomy in MLKI,
there are several factors that have to be considered before
implementing a successful correction:

@ Patient’s symptoms;

(II)  Examination findings;

(II) Correlation of imaging with symptoms and

examination;

(IV)  Determination of location of deformity;

(V) Degree of deformity;

(VI) Method to correct deformity;

(VII) By how much to correct deformity?

Points I-V have been dealt with previously. The decision
on which method to correct the deformity is based on all of
these factors.

Realignment osteotomy can address varus/valgus in the
coronal plane or commonly recurvatum deformity in the
sagittal plane. Deformities involving the coronal plane
can be addressed on the tibial or femoral side with an
opening or closing wedge osteotomy, whereas sagittal plane
deformity is most commonly addressed on the tibial side
due to its relationship with tibial slope.

Valgus producing osteotomy

A valgus osteotomy is most commonly performed on the
tibial side, reducing stress on the lateral soft tissue envelope.
This would be utilized in the PLC deficient knee. Medial
opening or lateral closing wedge osteotomies both have
their pros and cons. Our preference is an MOWHTO, as it
allows easier correction of both coronal and sagittal planes,
and unlike the closing wedge technique, it preserves bone
stock and allows easier titration of correction (Figure 3).
A disadvantage may be the potential of loss of correction;
however, with latest generation of fixation systems currently
in use, this is seen less often (23-25).

Figure 5 illustrates how we plan the extent of deformity
correction using the technique by Dugdale et /. (26).

Ann Foint 2019;4:8
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idial correction

Figure 6 A medial opening wedge high tibial osteotomy in a cadaveric specimen demonstrating the importance of wedge shape in
maintaining tibial slope, which is determined by proximal tibial 3-dimensional morphology, not but by orientation of the osteotomy cut, as
commonly thought. (A) Anterior view with a 10 mm correction measured at posteromedial tibial cortex; (B) anterior viewing demonstrating
that with a 10 mm posteromedial correction (red arrow ), an approximate 5 mm correction is observed at the medial border of the tibial
tubercle (yellow arrow); (C) medial (surgical) view of the osteotomy gap, demonstrating the 10 mm posteromedial correction (red arrow)
and the 5 mm anterior correction (yellow arrow); (D) to maintain slope a trapezoidal wedge should be observed as per the orange lines. To

increase slope, a rectangular wedge would be observed, increasing the gap anteriorly. Of note, it is very difficult to reduce the slope using a

medial opening wedge osteotomy.

We aim for a neutral limb mechanical axis, making sure
the lateral soft tissue laxity is taken into account in the
correction. A general rule of thumb is that for every Imm
increase of asymmetric gapping of the lateral compartment
should result in a Imm reduction in wedge opening.

A recent meta-analysis showed the posterior tibial slope
to have increased by 2.02° (P=0.005) after MOWHTO.
This is most often secondary to a lack of understanding
of the three-dimensional geometry of the proximal tibia.
Given its triangular shape, it is imperative that close
attention is paid to the geometry of the osteotomy “gap”
to avoid inadvertently increasing the posterior tibial
slope (Figure 6). To maintain slope, it is vitally important
to ensure that the posteromedial gap is approximately
twice as large as the anterior gap, at the level of the tibial
tubercle, thereby producing a trapezoidal wedge. On the
other hand, it is not uncommon that patients with chronic
MLKI require a biplanar osteotomy, addressing both the
tibial slope and the coronal alignment. In the instance of a
combined PCL/PLC injury, a rectangular wedge opening
is attained, thereby increasing the tibial slope to a greater
extent than the coronal correction.
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In the scenario where a reduction of slope is required,
for example in the combined chronic ACL/PLC knee, a
lateral closing wedge HTO (LCWHTO) can be utilized
to great effect, as the aforementioned study also found that
the tibial slope was decreased by 2.35° (P<0.001) after this
procedure. In another study, Ranawat er 4/. demonstrated
that MOWHTO cannot be reliably used to significantly
reduce tibial slope, and a closing wedge procedure is
preferred (27). However, depending upon the size of
correction, a concomitant fibular osteotomy or release of
the proximal tibiofibular joint is always required, with the
associated risk of common peroneal nerve injury. Therefore,
caution is required.

Varus producing osteotomy

Varus corrections for medial soft tissue laxity are much
less common; however, they may be utilized to reduce the
tensile load on the MCL as well as reduce the compressive
load on the lateral compartment. A distal femoral osteotomy
(DFO) is most commonly used due to the valgus deformity
most often being present within the distal femur secondary

Ann Foint 2019;4:8
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Figure 7 A 28-year-old male patient with PCL deficient left knee with a significant hyperextension thrust resulting in instability. He

presented chronically following a bilateral knee injury requiring a tibial plateau open reduction internal fixation on the right, and a medial

patellofemoral ligament (MPFL) repair on the left. (A,B) Preoperative radiographs demonstrates a significantly reduced tibial slope. (C,D)

Postoperative radiographs demonstrate an anterior opening wedge high tibial osteotomy performed to increase the tibial slope thereby

reducing the hyperextension thrust (flexion osteotomy) and off-loading the PCL. Of note, a tibial tubercle osteotomy was also performed to

prevent patella baja as well as an MPFL reconstruction. PCL, posterior cruciate ligament.

to a hypoplastic lateral femoral condyle resulting in a
reduced lateral distal femoral articular angle (LDFA). Our
preference is to use a medial closing wedge distal femoral
varus osteotomy (MCWDEFVO) as it is inherently stable
thereby patients can weight bear early, provides excellent
bone to bone healing and results in less hardware irritation
than the lateral opening wedge option (Figure 4). However,
there is the risk of superficial femoral artery injury due to the
proximity of the adductor canal, as well as it is not as easy to
titrate the desired correction as the opening wedge option.

In cases where a varus correction and slope change is
required we prefer a medial closing wedge HTO. The
benefit of this procedure is that it corrects the mechanical
load throughout the range of flexion, not just primarily in
extension as per the DFVO (28). The MCL must also be re-
tensioned following wedge removal. Care must be taken to
not create an oblique joint line as this may have detrimental
effects on cartilage and ligamentous strain.

Uniplanar sagittal plane corrections

A uniplanar tibial slope correction may be performed as
an anterior opening wedge (Figure 7) to increase slope or
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as an anterior closing wedge (Figure 8) to reduce slope to
address PCL and ACL deficiency respectively. The former
can be useful in the chronic PCL deficient knee with co-
existing hyper-extension recurvatum. A 1-degree change in
slope has been shown to account for every 1 mm of anterior
closure with resulting reduction in ACL strain (15). From a
technical point of view, the surgery may be performed with
or without a tibial tubercle osteotomy. Removing the tibial
tubercle allows for excellent visualization of the proximal
tibia and also provides a further method of fixation of the
wedge, as a screw can be placed either side of the wedge
in both the metaphysis and diaphysis providing tubercle
fixation. A TTO is also useful so as to avoid patella baja,
in the event of performing an anterior opening wedge
proximal to the tubercle insertion.

Clinical outcome following realignment
osteotomy for MLKI

There are few studies in the literature that review the
functional outcomes of knee ligament instability following
a realignment ostomy. A recent systematic review found
only four studies discussing functional outcome following

Ann Joint 2019;4:8
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Figure 8 A 24-year-old male football player presenting with a failed revision anterior cruciate ligament reconstruction. (A,B) Preoperative

radiographs demonstrating increased tibial slope; (C,D) postoperative radiographs showing an anterior closing wedge high tibial osteotomy

that was performed in conjunction with a revision ACL reconstruction plus lateral extra-articular tenodesis. Successful treatment was

achieved reducing the tibial slope by approximately 9° thereby reducing the stress on the reconstructed ACL graft. No failure at 3 years

follow up. ACL, anterior cruciate ligament.

HTO in PLC-deficient and combined PLC-deficient knees.
All studies confirmed the beneficial role of HT'O. Arthur
et al. reported on 21 patients with combined chronic PL.C
deficiency and genu varum (20). In their study, 38% of the
patients did not require further ligament reconstruction, as
they achieved stability. Naudie ez 4/. reviewed the results of
17 opening wedge HTOs in 16 patients with a symptomatic
hyperextension-varus thrust and showed that opening
wedge HTO can produce good functional and radiographic
results, at a mean of 56 months (29). Noyes et al. treated
41 young patients with ACL deficiency, varus deformity
and posterolateral ligament instability, all with HT'O (7). A
100% follow-up at a mean of 4.5 years showed a reduction
of pain in 71%; elimination of giving way in 85%; and
resumption of light recreational activities in 66% (27 knees).
Mean Cincinnati Knee Rating Score significantly improved
from 63 to 82 points. The author recommended osteotomy
in addition to ligament reconstructive procedures
in these knees with complex injury patterns. Finally,
Badhe er al. treated 14 patients with knee instability and
varus alignment with HTO with or without ligament
reconstruction (30). Five patients were treated with HTO
and ACL reconstruction (double varus). Six patients
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with varus and posterior/PLC instability were treated
with ligament recon and HTO (triple varus) and 3 were
treated with HTO only. At a mean follow-up of 2.8 years,
12 knees were stable while the remaining 2 were unstable.
Thirteen (93%) of the patients were able to participate in
light recreational activities. Mean Cincinnati Knee Score
improved from a mean of 53 preoperatively to a mean of
74 postoperatively. The author recommended HTO along
with ligament reconstruction in this complex group of
patients.

Conclusions

Patients with chronic multiligament injuries represent
a complex group of patients. Knee ligament injuries can
be heterogenous and a thorough clinical and radiological
assessment is required. Patients may have instability
secondary to their ligament insufficiency accentuated by
malalignment of the mechanical axis in the coronal and/
or sagittal planes. Osteotomy plays an important role in
the correction of the mechanical axis in knee ligament
instability, with reported good outcomes and return to
function. It helps redistribute the load through the knee

Ann Foint 2019;4:8
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joint and protects the reconstructed ligaments against
excessive stress that can result in failure. Biplanar osteotomy
is an important concept, as correction of the mechanical axis
is achieved in the coronal and sagittal planes; however, it is
very important to understand the proximal tibial geometry
so as to adequately affect the tibial slope in the desired
manner.
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