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Abstract

Background: Genu valgum usually originates from a deformity of distal femur that is often corrected by distal femoral
varus osteotomy. The osteotomy includes both components of angulationcorrection and translation because the site
of osteotomy is not commonly at the apex of deformity. Improvement of patellar tracking not only depends on valgus
correction, but also it may be partially due to centralization of the trochlear groove under the femoral anatomical axis
(FAA).

We asked whether we could accurately correct the deformities based on our preoperative goals for the correction of
the mechanical axis and centralization of the trochlear groove under the FAA by using a single bone cut.

This study describes a new lateral single cut distal femoral osteotomy (SCFO) that enables concurrent correction of
angulation and translation.

Methods: This study was done on 12 young adult patients with femoral juxta-articular genu valgum deformity
using SCFO. The average age at operation was 21 years (range: 16-25). SCFO is a type of closing-opening
distal femoral osteotomy that corrects the valgus deformity of the distal femur while the translation of the distal
fragment is done using one oblique cut. It centralizes the trochlear groove under the FAA. We compared the pre
and postoperative radiographic and clinical variables including mechanical tibiofemoral angle, knee range of motion
(ROM), International knee documentation committee (IKDC) score and the time to union. Mean follow-up of the
patients was 24 months.

Results: The average mechanical tibiofemoral angle improved from 16 degrees (10-23) to 1 degrees (-2 to +2). IKDC
subjective score slightly improved from preoperative (65) to 2-year follow-up (71). Centralization of the trochlea was
achieved in all patients.

Conclusion: SCFO can be a reasonable alternative for correction of the distal femur genu valgum deformity. It can
centralize the patellar groove under the FAA with satisfactory clinical outcomes.
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Introduction

‘ ralgus knee is a condition that may originate from
the distal femur, proximal tibia, or the knee joint
(1-4). Distal femoral varus realignment osteotomy

is mostly the treatment of choice to correct the valgus

deformity, which can eliminate pain and other functional

and cosmetic problems up to 83% (4, 5). Generally, the

results of various method of distal femoral osteotomy are
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satisfactory (3, 6-10).

Paley described the normal patellar-tracking that
depends on the angulation and alignment of extensor
mechanism. Accordingly, the most accurate correction of
the angulation and alignment can be achieved through
a metaphyseal osteotomy for femoral juxta-articular
deformity. This osteotomy must include both angulation
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Figurel. Lateral open wedge osteotomy medialized the trochlear
groove in relation to the femoral anatomical axis especially when
it is done proximal to the CORA (center of rotation of angulation)
and/or femoral anatomical plate is used.

and translation components because the site of osteotomy
is hardly at the apex of the deformity (8).

Wang reported that the distal femoral closed wedge
osteotomy can improve patellar-tracking and congruence
angle when it was fixed by a medial blade plate (11). He
believed that in medial closed wedge osteotomy and
medial blade plate fixation displaces the diaphysis toward
the blade plate, which can centralize the trochlear groove
under the femoral anatomical axis (FAA) and improves
patellar-tracking.

In the lateral open wedge osteotomy, the position of
trochlear groove has not been widely studied, however
it seems that centralization of the trochlear groove under
FAA would not occur because of leaving the medial cortex
intact leading to the absence of translation [Figure 1].

The purpose of this study was to assess the results of
a modified distal femoral varus osteotomy through the
lateral approach that corrects valgus and centralizes
the trochlear groove under the FAA simultaneously by
correction of angulation and translation of the femoral
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condyles.

Materials and Methods

The study is prospectively conducted at a tertiary care
referral, teaching hospital between 2013 and 2014 and
is registered in IRCT council (Iranian Registry of Clinical
Trial, code number: Irbums.1395.62). We included 12
young adults presenting with a genu valgum deformity
with a mean mechanical tibiofemoral angle of 16 degrees
(range: 10-23 degree), mean mechanical lateral distal
femoral angle of 73 degrees (range: 67-78 degrees), and
an intermalleolar distance of more than 10 cm (4). The
average age at operation was 21 years (range: 16-25
years).

The correction of mechanical tibiofemoral angle was
planned according to the method described by Paley
and Dugdale (12, 13). The weight-bearing line was
placed at a selected position 48% to 50% across the
width of the tibial plateau from medial to lateral (12).
Clinical experience has shown that overcorrection
to varus is contraindicated. Patients who had severe
collateral ligament instability, unstable knee, sagittal
plane deformity (fixed flexion deformity >20 degree or
genu recurvatum), osteoarthritis, osteomalacia, multiple
epiphyseal dysplasia, or renal disease were excluded
from the study (4).

The mechanical axis of the lower limb was defined as
a line drawn from the center of the femoral head to the
center of the ankle. The distance between the mechanical
axis and the center of the knee in the frontal plane was
calculated as the mechanical axis deviation (MAD). The
malalignment test (MAT) was used to assess the severity
and location of the deformity. According to this method,
all of the patients had femoral juxta-articular valgus
deformity.

The correction angle between mechanical axis of femur
and tibia was measured on the standing anteroposterior
three joint radiograph of the lower extremity. The
mechanical axes of all patients passed trough the zone Il
or III according to the method described by Stevens who
divided the knee joint into four radiographic quadrants
[Figure 2] (14).

Standing radiographs in both anteroposterior and
lateral views were taken in the early post-operative
period and at 4-week intervals. The patients were
evaluated clinically and radiologically for the alignment,
union, and knee range of motion at each subsequent
visits. Patients were followed up for 24 months. At the
last visit, International knee documentation committee
(IKDC) subjective score was used to assess the functional
outcome.

Surgical technique

The surgery was performed under general anesthesia
in a supine position under tourniquet control. The
knee was flexed 45 degrees during the surgery to avoid
pressure on the popliteal vessels. Through the lateral
distal femoral approach, lateral femoral condyle and
diaphysis were exposed, and then under the guidance
of fluoroscopy, a guide wire was advanced in an oblique
direction from point A (just proximal to the lateral
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Figure 2. The relation between the mechanical axis and Stevens
knee zones.

b

Figure 3. A: Translation by a Hohman retractor. B: Using a small piece of lateral condyle. C: MFA (mechanical femoral axis) and the electrocautery
wire showing the corrected axis.
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condyle) to point B. The point B is the transection point
between the medial cortex and a perpendicular line to
the joint line at the middle of the femoral condyles. With
posterior and anterior soft tissue protection, a complete
single cut femoral oblique osteotomy (SCFO) is made
using an oscillating saw immediately above the guide
wire. The osteotomy line was opened and translated
with a Hohman Retractor. By this maneuver, medial
metaphyseal beak was put into the proximal metaphysis
so we could correct the valgus deformity and translate
the femoral condyles laterally at the same time to
centralize the trochlear groove under the FAA.

Medial cortical stability was also achieved by this
maneuver. Moreover, we could fine-tune the deformity
with the use of the medial cortical beak as a fulcrum
similar to a seesaw.

Finally, a small piece of bone was resected from the
lateral surface of the lateral condyle and used as a graft to
bridge the gap on the lateral side of the osteotomy and to
achieve a smooth anatomic lateral surface for good plate
sitting. We used a distal lateral anatomical locking plate
with 3 to 4 locking screws on each side of the osteotomy
[Figures 3; 4].

The fixation was very stable because of the strong
medial cortical contact between the medial proximal
cortex and the distal medial surface of the medial condyle.
A lateral patellar retinacular release was performed in
all patients because of the lateral retinacular tightness.
The lateral translation of the femoral condyles improved
patellofemoral-tracking. We documented improvement
of the patellofemoral-tracking in two patients by using
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Figure 4. Mechanical axis after union of the osteotomy in the same
patient.

knee arthroscopy before and after osteotomy, and
before the lateral patellar retinacular release. Lateral
translation of the femoral condyles is mandatory in
varus osteotomy through the medial femoral approach
but characteristic specificity of a single cut femoral
oblique osteotomy (SCFO) is simplicity of osteotomy,
stable fixation by anatomical plate and capability of
lateral translation of condyles through a lateral femoral
approach.

After closing the incision, the patient’s knee was put in
a hinged knee brace. Patients were instructed to bear no
weight for 2 weeks, followed by partial weight bearing
with 2 crutches as tolerated. Passive and active assisted
range of motion of the knee was permitted one week
after surgery. Patients were allowed full weight bearing
8 weeks after surgery.

Results

Twelve limbs were operated in 12 patients consisted
of 8 females and 4 males. The majority of the patients
(9 out of 12) mentioned the cosmetic deformity of the
knee as the presenting complaint and 3 patients were
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complaining of lateral knee pain. In 11 patients, the
deformity was considered primary while one patient
had an old femoral valgus malunion. The average
amount of blood loss was 60 ml during surgery (range,
40 ml - 150 ml). The mean duration of hospital stay
was 2 days (range: 2- 4 days). The mean follow-up was
24 months. All osteotomies healed at an average of
12 weeks (range: 10-15 weeks). There was no loss of
fixation, loss of initial correction, infection, loss of knee
range of motion, and any knee pain at the last visit in
all patients. The mean mechanical tibiofemoral angle of
the lower limb was 15.5 degrees (range: 10-23 degree)
before SCFO that improved to 1 degree (range: -2 to +2
degrees). All mechanical axes passed through zone 1 at
the last follow-up radiograph.

All patients had slight improvement according to the
IKDC subjective score from preoperative (65) to 2-year
follow-up (71). The average femoral shortening after
SCFO was 5 millimeter (range: -3 to 7) on AP standing
radiograph of the lower limbs at the last follow-up. All
of the knees regained a normal ROM after the surgery.

Discussion

Varus distal femoral osteotomy for the correction of
genu valgum and prevention of DJD in patients under
the age of 60 years is widely supported in the literature
(3). Although femoral supracondylar varus osteotomy
does not preclude total knee arthroplasty but makes it
technically easier (1, 6,9, 15).

Various methods of osteotomy and fixation devices
was used for varus distal femoral osteotomy including
1) a lateral opening wedge osteotomy and fixation with a
95-degree blade plate, DCS, or a Puddu plate, 2) a medial
closed wedge osteotomy and leaving a lateral hinge intact
with removing a medially based wedge and fixation by
a 95-degree offset dynamic compression blade plate or
fixation by a TomoFix plate, 3) a medial closed wedge
osteotomy by reciprocating ledge technique, Wedgeless
‘V’ shaped osteotomy, percutaneous distal femoral
curved (dome) osteotomy and fixation by a monolateral
Hex-Fix external fixator, biplane derotation osteotomy
and etc (3,4, 6,7, 10, 12, 16-24).

Numerous techniques for osteotomy are used with
a medial or lateral hinge for the correction of angular
deformity of the distal fragment (with or without
hinge) that can displace the trochlear groove medially
or laterally in regards to the FAA that can change the
patellar congruence angle and tracking. In reviewing
the literatures, there is little about the relation between
the type of distal femoral osteotomy and patellar-
tracking (11).

In vivo studies showed that the least amount of
motion with the highest stiffness was achieved in a
medial oblique closing-wedge osteotomy fixed by an
angled blade plate. The lateral open wedge techniques
were less stable and had a lower stiffness compared
to the medial one (15). Furthermore, the oblique cut
was more stable and had a higher stiffness than the
perpendicular cut (15).

We believe that if the translation and centralization of
the trochlear groove is not achieved during surgery, the
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Figure 5. A: Patellar dislocation after excessive varus correction with a lateral open wedge osteotomy.

B: centralization of femoral condyles by revision SCFO and using the same blade plate.

C: Patellar relocation.

results would be inferior especially after correction of a
severe valgus knee. For instance in one of our patients
after a lateral open wedge osteotomy and fixation by a
lateral blade plate, we found out that the mechanical axis
was in varus position and the patella was dislocated out
of the groove. However, after the revision surgery two
days later with translation of the distal fragment using
the SCFO technique, the patella was relocated with no
need for subsequent patellar realignment procedure
[Figure 5].

In this study all mechanical axes passed through zone
1 at the last follow-up in AP standing X-ray of lower
limbs. Because the patients were young adults with no
significant functional problem, IKDC subjective score did
not change significantly after the procedure.

The beneficial aspects of SCFO can be summarized as
below.

1. Itis a single cut osteotomy, which is easier than a
double cut closed wedge medial osteotomy.
Lateral translation of the trochlear groove occurs
but medial stability is preserved. This translation
can centralize the trochlear groove under the FAA.
Fine-tuned correction of the deformity can be done
after osteotomy by seesaw movement of the distal
fragment spike beneath the medullary canal edges.
Fixation is straightforward by using a lateral
anatomic plate.

2.

5. lliac bone grafting is not necessary.

6. Femoral shortening is minimal.

SCFO is areasonable alternative for the correction of the
femoral juxta-articular genu valgum deformity. It seems
to improve the patellar-tracking by centralization of the
patellar groove under the FAA; however, future studies
are necessary to confirm this finding. We did not assess
the amount of improvement in patellar-tracking, which is
a point for the future studies.
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