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Abstract Osteotomies around the knee are well-recognized
treatments for unloading the affected compartment in cases of
lower limb malalignment. There are few papers in the litera-
ture describing the outcomes of distal femoral osteotomy
(DFO), as compared with the studies reporting on high tibial
osteotomy (HTO), probably because valgus malalignment is
less common than the varus one. There is still debate as to
what the correct indication is and which surgical techniques
lead to the best outcomes in performing a DFO.
Besides, it is still controversial whether patellofemoral
arthritis should be considered as a contraindication to
performing a DFO, as well as in HTO. In this article, we will
summarize the indications for DFO, the surgical techniques
reported in the literature, and their outcomes.
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Introduction

Osteotomies around the knee to unload the affected compart-
ment and to allow correction of the underlying deformity
are well-recognized treatments for symptomatic
unicompartmental gonarthrosis in young and active patients

[1••]. In the literature, there are many papers describing good
results for high tibial osteotomy (HTO) in medial compart-
ment arthosis associated with varus malalignment, with a
survival rate of 98.7 % at 5 years and 75.9 % at 7.5 years
[2••], but fewer papers have been published regarding distal
femoral osteotomy (DFO). However, some issues are still
debated for both HTO and DFO; these include the choice
between opening and closing wedge osteotomy, the graft
selection in the case of opening wedge osteotomy, the type
of fixation, and the influence on the patellofemoral joint [3, 4].
Initial enthusiasm for a proximal tibial varus osteotomy to
correct the valgus deformity diminished as data indicated
unsatisfactory results [5, 6]. This is probably because a major
valgus deformity of the knee is often associated with a joint
line that slopes superolaterally in the anterior–posterior plane,
and this abnormal plane cannot be corrected unless the
osteotomy is done proximal to the joint [7••]. Bouillet and
Van Gaver in 1961 [8] and Coventry in 1973 [9] established
that if the valgus deformity is more than 12°–15° or if the joint
plane deviates from the horizontal more than 140°, a DFO
should be performed, rather than an HTO. The method is
based on the fact that the normal tibiofemoral angle is 5°–8°
of valgus; therefore, correction of alignment, so that the femur
and tibia are anatomically collinear, will result in 5°–8° of
mechanical varus and effectively unload the lateral compart-
ment. Good results are reported in the literature about DFO
[10], but there is still an open debate overall on the differences
in terms of outcome between closing and opening wedge
osteotomy [11•, 12•] and whether patellofemoral arthritis can
be a potential contraindication to this surgery or the DFO can
modify the patellofemoral alignment [13–15].

The purpose of this article is to analyze the literature about
DFO, trying to clarify indications, functional outcomes, and
survivorship of different surgical techniques described in the
literature.
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Indications

The correct selection of the patients undergoing DFO, as well
as HTO, is mandatory for achieving good outcomes [16]. DFO
can be performed to correct both congenital malalignment and
posttraumatic deformity [17, 18••]. First of all, medical comor-
bidities should be addressed, as well as patients’ functional
expectations. Obesity, evaluated as 1.32 times the normal
weight or BMI greater than 30 kg/m2, has been associated with
poorer outcomes [2••, 19]. Presence of inflammatory disorders
should be addressed as well; in this population, valgus defor-
mity is common, but osteotomies are normally contraindicated
[16]. Patients considered for a DFO should be less than 65 years
old, active, and affected only by lateral arthritis; however, not
only the age, but also the activity level, lifestyle, and general
health must be taken into consideration [18••].

DFO should be considered in the presence of isolated
lateral compartment arthritis. However, it is still debated
whether patellar osteoarthritis can influence clinical results.
Performing a varus opening wedge, DFO probably reduces
the Q angle and medializes the anterior tibial tubercle,
unloading the patellofemoral compartment laterally; for these
reasons, some authors have not reported a moderate
patellofemoral arthritis as a contraindication to DFO [20••,
21]. In some cases, DFO, as well as HTO, can be considered
in association with other procedures, such as cartilage proce-
dures, in order to underload the affected compartment, with
good midterm results [22, 23].

A complete knee examination should be assessed before
surgery to localize joint-line tenderness, meniscal pathology,
patellofemoral joint pain, or ligamentous instability. In the
case of associated ligamentous instability, a concomitant or
staged ligament reconstruction can be planned, or the
osteotomy can be performed with the aim of partially solving
the instability [24•, 25, 26]. Recently, Hetsroni et al. experi-
mentally reproduced an Medial Collateral Ligament (MCL)
deficiency and evaluated the compensation obtained with a
varus lateral opening wedge DFO. In their cadaveric speci-
mens, when the superficial MCL was transected, medial knee
opening at 30° of flexion significantly decreased after lateral
opening wedge DFO. When the superficial MCL, deep MCL,
and ACL were all sectioned, medial knee opening in extension
decreased after lateral opening wedge DFO, but this was not
significant [27]. Preoperative knee range of motion (ROM) is
another important factor to evaluate when considering a knee
realignment procedure. There are few papers considering var-
iables predicting poor outcomes in varus DFO, but some
authors have described an ROM of less than 120° of flexion
as a negative prognostic factor in HTO [2••]. Besides, the
patient’s gait should be observed, as well as the lower limb
deformity, on both sagittal and coronal planes (recurvatum).

Common contraindications to an osteotomy are the pres-
ence of an inflammatory disease and very unstable knees or

valgus deformity greater than 20°, because it can be associated
with severe ligamentous instability. Furthermore, severe bone
loss and severe valgus deformity associated with tibial sub-
luxation greater than 1 cm are other contraindications to
osteotomies [18••], as well as severe articolar disruption (III
or more according to Ahlbäck classification) [28].

Preoperative setting

Traditionally, diaphyseal deformity should be corrected
through the identification of the center of rotation of angula-
tion (CORA) [29], but the CORA is normally not calculated in
the presence of a epiphyseal or articular deformity if a
metaphyseal deformity is planned [30].

In order to properly plan an osteotomy, a complete radio-
graphic examination should be performed, including routine
antero-posterior, lateral, and skyline views, to rule out
multicompartmental arthritis and to assess the tibial slope
[18••]. To assess the amount of the deformity and correction,
an antero-posterior long-leg x-ray with the patient standing
(including both the coxo-femoral and ankle joint), as well as a
Rosenberg view, should be performed. The Rosenberg view
facilitates the diagnosis of lateral (or medial) compartment
cartilage wear. Besides, the Rosenberg view has a strong
predictive value if the deformity is associated with a cruciate
deficiency and the cartilage wear is located overall in
the posterior tibial plateau [31]. Magnetic resonance imaging
is helpful in assessing any chondral or ligamentous
pathology and in evaluating the stress response of the
subchondral bone [16, 18••].

Correct preoperative planning is mandatory for achieving a
good malalignment correction. The method most commonly
described in the literature is the one from Dugdale et al. [32];
the weight-bearing line (or mechanical axis) is placed at a
selected position 48 %–50 % across the width of the tibial
plateau from medial to lateral. The correction angle is formed
by the angle between the line from the center of the femoral
head to 50 % of the width of the tibial plateau and the line
from the center of the talus to the same point on the tibial
plateau. In HTO for varus malalignment, a slight
overcorrection is usually suggested in order to obtain better
results [2••]. Conversely, different authors have stated that
varus overcorrection using DFO is absolutely contraindicated
for optimal long-term results [18••]. Figure 1 shows a correct
preoperative planning for a DFO.

Surgical techniques and results

Different surgical techniques are reported in the literature
about varus DFO, and these include (1) medial closing wedge
DFO, (2) lateral opening wedge DFO, (3) dome osteotomy,
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and (4) other surgical techniques. In this section, we
will briefly describe each technique and report the results in
the literature.

Medial closing wedge

In the literature, there are more papers describing the results of
medial closing wedge DFO than lateral opening wedge DFO.
The most commonly performed technique was described by
McDermott et al. using a 90° blade plate. The basis of this
surgical technique is that if the 90° plate is placed parallel to
the transcondylar axis and (after removing the medial wedge)
to the medial part of the femoral cortex, the tibio-femoral
angle will be 0°. Once the osteotomy was healed, the authors
allowed progressive full weight-bearing; the resumption of

full activities was allowed 3–6 months after the operation.
Mc Dermott et al. reported satisfactory results in 20 out of 22
patients, mostly regarding pain improvement. The authors
also suggested removing the plate 18–24 months after surgery
to avoid soft tissue irritation and 6months before performing a
total knee arthroplasty [7••].

Different authors have reported good results with this tech-
nique, with a survival rate of 80 % at 40 months, but with a
decrease to 45 % at 15 years. [10, 21, 33–37]. More recently
Kosashvili et al. described their results with 33 consecutive
DFOs performed with the same technique at a minimum
follow-up of 10 years. The failure rate was 48.5 % at 10 years,
and 58.8 % of the cases had good or excellent results. They
compared the failed-group and the nonfailed one, and they
stated that in the failed group, the average age was significant-
ly higher [38]. On the other hand, Forkel et al. analyzed
different variables potentially correlated with the outcome of
DFO; they found that neither age nor presence of associated
microfractures affected the result [39]. Afterward, different
authors described their results with slight modification of the
original surgical technique. Healy et al. in 1988 [40] described
the results of 23 cases treated with closing wedge DFO. They
planned an overcorrection of about 4° to unload the lateral
compartment. They described a technique using three guide-
pins: The first was positioned perpendicular to the long axis of
the femoral shaft, 1–2 cm proximal to the medial epicondyle.
The second pin was placed at the level of the distal cut and
formed, with the first pin, an angle equivalent to the correction
angle. The third pin was placed parallel to the second one, but
distal and anterior to guide the saw and chisel used for the
osteotomy. At the last follow-up, 93 % of the patients were
rated as good or excellent according to the Hospital for
Special Surgery (HSS) knee score and 86 % of them
expressed satisfaction with the outcomes. Learmonth in 1990
[41] described a similar technique, with the addition of a
special jig placed on the anterior tibial crest to allow double-
checking of the final alignment.

Mathews et al. reported their results for 21 patients treated
with a varus DFO using different types of fixation (plaster
cast, staples, and blade plate). Thirty-three percent of the
patients had satisfactory results using the HSS score, and
57 % had satisfactory results using the Knee Society Clinical
Rating. Fifty-seven percent had a significant complication,
including severe knee stiffness requiring manipulation under
anesthesia (48 %), nonunion/delayed union (19 %), infection
(10 %), and fixation failure (5 %). Five (19 %) knees required
total knee replacement within 5 years of surgery [42].

Stähelin et al. reported on their results using an incomplete
oblique DFO stabilized with a malleable semitubular plate
bent as an angled plate and lag-screws, in 19 patients.
Theoretical advantages of this technique were that (1) the
descending direction of the osteotomy led to complete cir-
cumferential congruence and (2) the compression achieved

Fig. 1 Preoperative planning on long-leg x-rays. a A valgus knee with
the mechanical axis. b The correction angle is planned drawing two lines:
one from the center of the hip to 50 % of the tibial plateau and one from
the center of the talus to the same point
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with the lag screws on the entire contact area guaranteed a
frictional force that increased the stability of the osteotomy.
They reported a mean increase in the HSS score to 84 points,
but 1 patient had an implant failure and 3 patients required a
longer immobilization period to heal [43]. Table 1 summarizes
the results in the literature about medial closing wedge DFO.

Lateral opening wedge

Due to the good results reported with opening wedge HTO
[2••, 3, 4] and the small amount of correction achievable with
the medial closing wedge DFO, recently, different techniques
for lateral opening wedge DFO have been described.

Puddu et al. developed a complete system similar to the
medial opening wedge HTO, to perform varus lateral opening
wedge DFO [18••]. The designed T-shaped tooth plate had
four holes proximal and three holes distal to the tooth. More
recently, a new version of the plate has been developed. This is
a locking plate made of titanium alloy and allows some
freedom in screw orientation. With this technique, a 12-cm
straight lateral incision that starts from the epicondyle and is
extended proximally is used. After careful dissection, leaving
the joint capsule intact, the lateral cortex of the femur is
exposed. Retractors are placed to avoid vessels damage, and,
with the knee in extension and under fluoroscopy, a guide wire
is drilled free-hand with an oblique direction of about 20°
from three fingers above the lateral epicondyle to few milli-
meters proximal to the medial epicondyle. The surgeon should
start the osteotomy with the oscillating saw and then advance
using osteotomes, preserving 1 cm of the medial hinge. Then
the osteotomy can be opened with the wedge gradually, until
the desired correction is obtained. The osteotomy is stabilized
with the proper plate with the “tooth” of the same size of the
wedge and is fixed with screws. In addition, a lateral plate also
acts as a tension band, with proven mechanical advantages, as
compared with a medial plate. The authors suggested a post-
operative protocol, with the knee immobilized in full exten-
sion or 10° of flexion when standing, starting CPM immedi-
ately and allowing no weight-bearing ROM exercises with the
brace unlocked. The patients are kept non-weight-bearing for
6 weeks; then partial weight-bearing is allowed for 2 weeks,
and full weight-bearing at 8 weeks [18••].

In the literature, good outcomes have been reported using
this technique, and most of the authors have agreed that the
lateral opening wedge technique allows a more precise correc-
tion, with a survival rate of around 80 % at 7 years, and less
plate intolerance, as compared with other systems [12•, 18••,
44]. Other authors have reported their results using a similar
opening wedge technique stabilized with another method of
fixation, instead of the Puddu Plate® [18••].

Jacobi et al. in 2010 described their technique using a
Tomofix® plate (Synthes), encouraged from the good results
obtained with the same system in the proximal tibia [45, 46].

This fixation should be more stable, allowing earlier
total weight-bearing. They reported on 14 patients in
which they frequentlyobserved a delayed osteotomy healing;
however, outcomes were satisfactory once the osteotomy was
healed, and also if 86% of the patients complained about plate
intolerance [11•].

Recently Saithna et al. described their results on 22 patients
in which they performed a DFO using the technique described
by Puddu [18••] and 1 performed with the Tomofix®
(Synthes) plate. They used bone graft only if the gap was
greater than 12 mm. They reported a cumulative survival rate
of 79 % at 5 years, with a significant improvement in all the
outcomes evaluated [47•]. Biomechanical studies have dem-
onstrated greater axial and torsional stability with the
TomoFix® plate (Synthes, Switzerland), when compared with
the Puddu® plate (Arthrex Inc., Naples) [48•], but no clinical
trials confirmed better outcomes with one fixation system as
compared with the other.

Finally, Zarrouk et al. described their results on 22 patients
in which they performed an opening wedge DFO using a 95°
blade plate and without any bone graft. They reported a
survival rate of 91 % at 8 years, with 80 % good and excellent
results [20••]. Table 2 summarizes the results from literature
on lateral opening wedge DFO.

There is still a debate as to which is the best “graft” to fill
the gap, as well as in medial opening wedge HTO. Different
authors have suggested using bone filler for defects greater
than 7.5–0 mm [3, 18••]. Many methods have been described
for both HTO and DFO: bone grafts (allograft or autograft),
synthetic bone substitutes (hydroxyapatite,β-tricalcium phos-
phate, a combination of both, bone cement) with or without
platelet-rich-plasma (PRP), growth factors, and bone marrow
stromal cells [28]. Iliac crest autograft are considered the
“gold standard,” but considering the donor site morbidity,
bone substitutes can be a good choice because of their
osteoconductive, osteoinductive, and osteogenic properties,
and also if there is still some concern about their
mechanical property and biological degradability [49, 50].
Encouraging results have been reported with the use of PRP
and marrow stromal cells in association both with bone
grafting and bone substitute augmentation, although they are
still experimental [51].

Other surgical techniques

There are few reports in the literature regarding a dome
femoral osteotomy to correct a valgus knee, reporting on
different methods of fixation of the osteotomy [52, 53].
Some of them stabilize the dome DFO using an external
fixator, with the main advantage being the ability to perform
a combination of angulation and translation to correct the
deformity with a lower soft tissue dissection. The main ad-
vantages to using a dome osteotomy instead of an oblique one
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are the following: (1) It allows deformity correction without
leg length change; (2) it is performed in the metaphysis, and it
facilitates the bone union; (3) it allows for simultaneous
correction of valgus and varus or flexion/extension deformity;
and (4) the dome-shaped osteotomy creates a larger contact
surface [52, 54].

Brinkman et al. stated that, even though the medial closing-
wedge DFO offers superior initial stability, an important dis-
advantage of this single-plane osteotomy is its position rela-
tive to the throclea and the patellofemoral joint. They sup-
posed that this type of osteotomy disrupts the soft tissue
gliding mechanism, slowing the rehabilitation process. To
avoid this inconvenience, they described a new biplane
technique, in which the saw cuts for the closing-wedge
are made only in the posterior three fourths of the femur, after
which an ascending oblique saw cut is performed on the
anterior surface of the femur to complete the osteotomy.
Through biomechanical tests, they confirmed an improvement
in axial stability but with an associated decreased stability in
torsion [55].

DFO and patella

The anatomic and physiologic function of the extensor mech-
anism may be altered during a varus DFO. The theoretical
changes in the patella mechanics after DFO are a decrease in
quadriceps tendon length and a decrease in Q angle. The
typical closing wedge osteotomy on the distal medial femur
effectively shortens only the medial side and only a fractional
portion of the overall length. This minimal change would
equally apply to the Q angle [13]. Theoretically, after a varus
DFO, the lateral subluxatiuon of the patella can be reduced,
and the patella may be recentered into the groove. In the
literature, some authors have stated that the outcome of the
DFO seems not to be associated with the presence of severe
patellofemoral arthritis [21]. Other authors have described a
combined tibial tuberosity osteotomy in cases of severe
patellofemoral osteoarthritis, or a combined lateral release,
with good clinical outcome [20••].

Complications

There are few reports in the literature about complication rate
after DFO, as compared with the reports on HTO, and they are
normally divided into intraoperative and postoperative
complications.

Regarding the possible intraoperative complications oc-
curring during a DFO, the surgeon must be careful about the
propagation of a fracture, either through the far cortex or to the
articular joint. If the pin is placed too close to the joint, there
will be a little metaphyseal bone between the osteotomy andT
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the articular surface, and this will lead to a greater risk of
intraarticular fracture. On the other hand, if the surgeon does
not leave enough bone on the medial hinge, the risk of
osteotomy subluxation is greater. To avoid both of these
complications, the surgeon must carefully select the pin guide
position and osteotomy level. When medial hinge disruption
and osteotomy displacement occur, the surgeon can fix the
problem with a contralateral staple or screw [18••]. The sur-
geon should be careful not to leave residual bone at the
osteotomy level, to improve the compression of the osteotomy
and the rate of healing. Theoretically, there is a risk of
neurovascular injury performing a DFO; to avoid this com-
plication, a correct position of the blunt retractor is mandatory
[56]. In a cadaveric study by Visser et al., the relationship
between the vascular structures and the distal femur
closing wedge osteotomy performed using a less inva-
sive approach were evaluated. After a 3-D reconstruc-
tion, the authors concluded that damages to the vastus
medialis and the neurovascular structures (femoral and
saphenous nerve and distal geniculate artery that supplies the
vastus medialis muscle) are minimized using this less invasive
approach [57].

With respet to postoperative complications, the rate of deep
venous trombosis has been reported to be as great as that of
total knee arthroplasty. Fatal pulmonary embolism is rare, but
it has been reported. The risk of compartment syndrome is
greater in HTO, as compared with DFO, as well as the risk of

patella baja [56]. Postoperative infection is more common if
the DFO is stabilized with an external fixator, because of the
superficial pin tract infection (25 %–50 %). The rate of non-
union is similar to the one reported for HTO, and it is less
common after closing wedge DFO than after opening wedge
DFO [56]. Willey et al. reported their complication rate after
both HTO and DFO with concomitant significant additional
knee reconstruction (cartilage resurfacing requiring an
arthrotomy, ligament reconstruction, meniscal transplantation,
or extensor mechanism realignment). They described major
complications as intraarticular fracture, deep venous throm-
bosis, deep infection, extension loss, arthrofibrosis, valgus or
varus overcorrection, nonunion, and neurovascular injury. On
the other hand, complications that were considered minor
included hardware pain, superficial infection, anterior knee
pain, hematoma, delayed union, and tendonitis. They reported
20 % of major complications and 25.7 % of minor complica-
tions, with a higher complication rate for HTO, as compared
with DFO, in association with other procedures [58].

Conclusion

In the literature, there are few reports describing the results of
DFO, as compared with HTO, probably because valgus
malalignment is less common. A correct indication is manda-
tory to obtain good results. Increased BMI and a presence of

Table 2 Summary of the results described in the literature on lateral opening wedge DFVO

Author Year Number Median Age (range) Median F-UP Type of Fixation Results

Puddu [18••] 2010 21 54 years 4–14 years Puddu® plate Improving in both International Knee Committe
Documentation Committee (IKDC) rating scale and
the HSS system at 4–14 years of follow-up.

Jacobi [46] 2010 14 46 years (28–63) 45 months Tomofix® plate 50 % of osteotomies healed at 3 months, 14 % at
6 months and the other at 9 months. 86 % required
plate removal. Mean satisfaction index was 78 %.

Zarrouk [20••] 2010 22 53 years (27–66) 54 months 95 ° blade plate 80 % had good or excellent results, 9.5 % had fair results,
and 9.5 % had poor results. The 8-year survival rate
was 91 % (confidence interval, 69—100 %).

Thein [4] 2012 6 46.7 years 6.5 years Puddu® plate The mean Oxford Knee Score improved from 13.1±8.6
to 26±12.5. The average subjective satisfaction rate at
the last follow-up was 6.6±2.8 points. conversion to
TKA at the final follow-up

Dewilde [44] 2012 19 Not reported 68 months Puddu® plate The average knee score improved significantly from
43±8 preoperatively to 78±23 at final follow-up.
The Kellgren–Lawrence osteoarthritis score
remained unchanged. Kaplan–Meier analysis
using revision surgery or conversion to TKA as
an endpoint demonstrated an 82 % successful
survivorship at 7 years of follow-up.

Saithna [47•] 2014 22 41 years (28–58) 4.5 years Puddu® plate and
Tomofix® plate

4 patients underwent TKA. The cumulative survival rate
of 79 % at 5 years, with a significant improvement
in all the outcomes evaluated.

Note. F-UP, follow-up; TKA, total knee arthroplasty; CI, confidential interval
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an inflammatory disorder have been associated with a poor
outcome in HTO and, theoretically, in DFO as well [2••, 16].

Historically, the DFO has most often been performed using
a closing wedge technique, with different outcomes reported
in the literature, with success rates varying between 82 % at
4 years and less than 50 % at 15 years [10, 21, 33–36].
Consequently, because of the success of opening wedge
HTO [2••, 3, 4, 28] and because of the technical difficulties
in precisely correcting a large amount of valgus malalignment
performing a closing wedge osteotomy, different authors have
reported their results performing a lateral opening wedge DFO
[12•, 18••, 44]. As compared with the closing wedge tech-
nique, an open wedge technique has the advantage of being
easier and more precise in adjusting the amount of correction
intraoperatively, but despite its precision in deformity correc-
tion, lateral wedge osteotomy may have an increased rate of
nonunion because of the bone gap [11•].

One of the topics regarding DFO is the method of fixation,
which appears to have a great influence on the outcome of this
procedure. Mathews et al. described their results with 21
patients in whom they performed a DFO using different type
of stabilization (plaster casts, staples, or internal fixation).
Satisfactory results were obtained only in those patients who
had less severe degrees of osteoarthritis confined to the lateral
compartment (grades I to III), adequate correction of valgus
deformity (the anatomical axis within 2° from zero), and rigid
internal fixation to permit postoperative early mobilization.
Besides, the authors concluded that the blade plate is associ-
ated with higher healing rates and better outcomes [42].

Metal plates are effective in obtaining a rigid stable fixa-
tion, with the disadvantages of extensive soft tissue damage,
impossible correction adjustments after surgery, and metal
failure. On the contrary, external fixation allows for gradual
correction of the deformity, also after surgery, but pin site
infection, restriction on ROM and discomfort are common.
Intramedullary nails are less invasive than metal plates, but a
rigid fixation cannot be obtained in cases of metaphyseal
osteotomy. Seah et al. retrospectively evaluated 26 patients
in which they performed a DFO stabilized with either fixator-
assisted plating or a unilateral frame, and they evaluated the
accuracy of correction. The authors concluded that an accurate
correction was obtained with both techniques, so the method
of fixation should be left to the discretion of the surgeon and
needs of the patient [59].

Another important issue is the necessity of filling the bone
gap during a lateral opening wedge DFO. Puddu et al. stated
that any gap greater than 7.5 mm should be filled with autol-
ogous, allogenic, or synthetic bone, while gaps smaller than
that may be left unfilled [18••]. There is no study in the
literature comparing the healing rate using autograft, allograft,
or bone substitute. The main advantage to using a bone
substitute is the possibility of obtaining a large amount, with
a specific shape reproducing the gap.

There is no consensus in the literature about the postoper-
ative program after a DFO, with either a closing wedge or an
opening wedge technique. Normally, patients are kept non-
weight-bearing or partial weight-bearing depending on the
stability of the fixation, until the osteotomy healing is dem-
onstrated [18••].

In painful genu valgumwith association of lateral compart-
ment arthritis in young or middle-aged patients, the varus
DFO in an effective treatment.

There are no proofs of the superiority of one surgical
technique over the other. Closing wedge DFO guaran-
tees a higher healing rate, but it is more demanding to
obtain a precise correction for medium to large amounts
of malalignment. On the contrary, opening wedge DFO
allows a more precise and gradual correction of the deformity,
so it is probably a better choice for deformity greater than
10° of valgus.
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