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Abstract
The osteotomy of the proximal tibia remains widely practiced by orthopedic surgeons in treating unicompartmental
knee osteoarthritis. A retrospective study was carried out on a group of 15 patients who were operated in our
Orthopedics and Traumatology Department over a period of six years. Patients underwent valgus closing wedge
osteotomy of the proximal tibia in the treatment of femoro-tibial medial knee osteoarthritis. The purpose of this study
was to evaluate the results and the medium-term survival of this series of 15 osteotomies. We recorded 13.3% of
superficial infections of the surgical wound and 6.6% nonunion. Despite radiological signs of deterioration of the
knees, the percentage excellent results in more than 10 years of follow up on the entire series were 66.6%.
This study demonstrated that, well performed, wedge closing wedge osteotomy of the proximal tibia significantly
delays the age of the prosthetic knee replacement or even prevents the patient from a total knee replacement.
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Introduction
The osteotomy of the proximal tibia remains widely practiced by
orthopedic surgeons in the surgical management of the osteoarthritis
of the medial compartment of the knee
The three common techniques are: the tibia wedge external
closing osteotomy, the tibia internal opening osteotomy and the
tibia curvilinear or dome osteotomy [1]. The high tibial osteotomy of
valgisation (closing wedge), was described for the first time in 1961 by
Jackson and Waugh [2], the technique was popularized by Coventry
[3] in 1965.
The contribution of these tibia osteotomies is to correct the
mechanical axis to tip the weight of the medial compartment defect,
toward the lateral compartment less involved by osteoarthritis. In the
case of the closing wedge osteotomy, the site is located at the top of
the anterior tibia tuberosity and it will be necessary to remove a bone
corner sufficiently enough to obtain the necessary valgus.
This lateralization of the mechanical axis of the member will
contribute to improve the function of the member by the disappearance
of the pain. A retrospective study was carried out for a group of 15
patients who were operated in our Trauma and Orthopedic Service
from January 2003 to December 2008. These patients underwent valgus
osteotomy in the treatment of medial tibiofemoral knee osteoarthritis.
The purpose of this study is to assess the results and the medium-term
survival of this series of osteotomies.

alone, all patients whose medical record contains the clinical and
radiological information most complete possible with a minimum of 5
years of follow up. Were not included in this study, patients with knee
osteoarthritis due to genu varum treated by opening wedge osteotomy
or dome osteotomy. Patients operated outside this period of study were
not included.
At last check up, all patients underwent enquiry, clinical and
diagnostic testing including regarding age, sex, occupation, looking for
complications related to the surgical procedure performed as a fracture,
a thrombo-embolic complication, an infection, vascular and nerve
injury, recurrence of the varus, the occurrence of nonunion, functional
gain brought by the surgery, the persistence or disappearance of knee
pain.
The radiological assessment included anterposterior view in
monopodal support and and lateral view at 30° of flexion. This allowed
us to evaluate the preoperative and postoperative valgus deformity. The
discovered knee osteoarthritis are classified according to the different
stages described by Ahlbäck.
The Lequesne index (lying face-down) was measured
(preoperatively and after one year interval): this is based on the pain or
functional discomfort, the perimeter of maximum walking, the other
difficulties of daily life activities. The total score varies from 0 to 26.The
expected result of the osteotomies of tibial valgisation was to obtain a
maximum tibia valgus of 3° to 6° according to Hernigou [4].
The osteotomies were fixed either by Blount staples and long leg
cast, or epiphyseal T shape plate.

Patients and Method
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The study involved 15 patients of both sexes who underwent
high tibial valgus closing wedge osteotomy for medial femorotibial knee osteoarthritis at our Trauma and Orthopedic Service. It
was a retrospective study which was carried out over a period of 6
years from 1st January 2003 to 31 December 2008. The average age
of our patients was 58.6 years (36 years to 80 years). There were 13
women (86.6%) and 2 men (13.4%). Were included in this study, all
patients who underwent valgus osteotomy for medial femoro-tibial
osteoarthritis whose symptoms are not relieved by medical treatment
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Results

Discussion

In preoperative, the average body mass index (BMI) of our patients
was 28.6 kg/sq. m with extremes ranging from 22.1 Kg/sq. m to 38.8
kg/sq. m. Fifty percent of our patients had a BMI ≥ 30 kg/sq. m. In
preoperative also, the average range of motion of passive flexion was
100° with the extremes ranging from 60° to 140°. The average range of
motion of active flexion was 98° with the extremes ranging from 50°
to 140°. No case of flexum has been notified. The average of Lequesne
index (lying face-down) was 19 with the extremes ranging from 14 to
24. Among this series of 15 patients, 7 patients were affected by stage
2 knee osteoarthritis and 5 patients had stage 3 knee osteoarthritis
and 3 patients had a stage 4 knee osteoarthritis according to Ahlbäck
classification (Figure 1). The mean of preoperative value of varus
measured on the orthroengenogram anteroposterior view was 8.9°
(extremes from 6° to 23°).

Epidemiological profile

In postoperative, we reported:
11 (73.3%) cases of fractures (hinge and joint shear) during the
realization of the osteotomy, including 9 cases of fractures of the
opposed cortical hinge and 2 cases of joint shear.
2 (13.3%) cases of superficial surgical site infections treated by
intensive local dressing and by oral route antibiotic therapy, without
requiring the removal of material of osteosynthesis), No case of
thromboembolic complication was observed.

After one year of postoperative follow up
The preoperative average range of motion of passive flexion was
110 degrees with the extremes ranging from 90 to 140 degrees, that of
active flexion was 105 degrees with the extremes ranging from 90 to
130 degrees. 1 (6.6%) case of pseudarthrosis, associated with a peroneal
nerve palsy ( at the time of the surgical intervention) had occurred in
a 70 years old patient with a BMI=33.5 kg/m2, and who presented a
stage 4 knee osteoarthritis with a hyphen osteotomy site located below
the anterior tibial tuberosity. The normocorrection was obtained in 9
(60%) patients, the hypercorrection was obtained in 5 patients is 33.3%
and the hypocorrection was occurred in one patient (6.7%).

After 5 year of postoperative follow up
The patient who suffered from the pseudarthrosis, has been cured of
the latter thanks to a recovery by epiphyseal T shape plate with addition
of bone substitute, but without the recovery of its nerve paralysis. On
clinical plan, the other 14 patients were doing well with disappearance
of the knee pain, and the normal mobility of the knee, without the
recurrence of the varus and without limitation of the perimeter of
walking. In sum the knee was “forgotten” by each of these patients.
Thus all patients who were suffering from bilateral knee osteoarthritis,
planned to do operate the contralateral knee. On radiological plan: the
height of the medial femoro-tibial interline was retained without sign
of radiological degradation. As well we can lay claim after 5 years of
follow up 93.3% of excellent results.

The average age of our patients was 58.6 years (36 to 80 years).
They were 13 women (86.6%) and 2 men (13.4%). This average age is
favorably comparable to that reported by Bouharras et al. [5] which was
58 years. The osteotomy of the proximal tibia due to knee osteoarthritis
due to genu varum is thus indicated in younger subjects that delaying
the indication of knee prosthesis.
The female sex predominates in our series with 26 (86.6%) cases.
These results are close to those reported by Dunoyer et al. [6]. who find
86% of women in a series of 288 knees, and Eti et al. [7] with 57% of
female subjects over a total of 32 cases. Rahmi et al. [8] reported 80.24%
of female subjects on 240 records. Fifty percent of our patients had a
BMI ≥ 30 kg/sq. m. This predominance of female subjects is explained
by the link between knee osteoarthritis due to genu varum and obesity
among women in our country.
The majority of our patients had consulted at a late stage (8
patients over 15) and the osteotomy was performed on advanced knee
osteoarthritis (stage 3 and 4 of Ahlbäck. Thus our functional results are
presumed to be less good.

Complications
Infection
The infection rate caused by closing wedge osteotomy of the
proximal tibia varies from 0.8% to 10% [9-12]. With 2 (13.3%) cases
of superficial infections of surgical site, our results seem less good than
those of the authors cited above.
The tropical environment is undoubtedly a factor favoring the
onset of infection. In contrast the superficial nature of these infections
is reflected both in our study that reported by Naudie et al. [9]. These
infections have been successfully treated by oral route antibiotic
therapy and local intensive care, without the slightest threat to the
hardware of osteosynthesis.

Thromboembolic events
According to some authors [9,13] the incidence of venous
thrombosis varies from 2% to 5% in the tibial wedge closing external

Between the tenth and twelfth year period after surgery
Two patients had died, and three others were lost of sight. The other
10 patients who were examined, do not still complain of their knee on
functional plan. Whereas on radiological plan, there is a degradation of
the femoro-tibial medial interline by the pinching and the presence of
osteophytes. Despite the signs of radiological degradation, the patients
did not complain of any of their knees on functional plan with 66.6% of
excellent results to more than 10 years of follow up on the whole series.
J Trauma Treat
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Figure 1: Gonarthrose stage 4 of Ahalback of both knees before the surgical
correction.
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osteotomy. In our series, we did not observe any case of thromboembolic event. Is it a lack genuine or a difficulty to diagnose this
complication our patients? We have not performed postoperative
venography in our patients, our diagnosis being mainly based
on clinical signs. Turner et al. [14] in performing a postoperative
venography in their patients, have demonstrated the existence of a deep
vein thrombosis in 41% of patients.

hyphen osteotomy in the occurrence of this pseudarthrosis. From
a point of surgical view, it is considered that there is a relationship
between the situation from the point of osteotomy (below the anterior
tibial tuberosity) and the occurrence of delay of consolidation or
pseudarthrosis [21]. Furthermore, we have not noticed a difference in
function of the means of securing (Blount staples and T shape plate),
with regard to the occurrence of the pseudarthrosis.

But among the vast majority of patients, venous thrombosis is
localized in the distal portion of the calf with a low risk of migrating
to the top. Even in the case of migration of the clot upwards, only 15%
of patients will present a full clinical pathognomonic feature of this
accident [13,15]. Thus the systematic use of anticoagulants in patients
after tibial osteotomy closure is it justified?

Functional Results

Fracture
The osteotomy can be considered as a controlled fracture. However,
during the technical realization of this operation, one of the two
following complications may occur: the fracture of the hinge (medial
cortex) and joint shear. We reported 11 (73.3%) cases of fractures
(hinge and joint shear) during the realization of the osteotomy (Figures
2 and 3). These fractures did not need any additional osteosynthesis,
but a long leg cast immobilization for 1 months was sufficient to allow
the consolidation (Figure 3).
The joint shear occurred in two patients operated at the beginning
of our experience. Bone subtracted at the external wedge osteotomy
remains bound leaving a thickened hinge (Figure 4) requiring
significant force to be applied to the inner cortex for the valgus. It was
during this operation that occurs articular shear
Regarding the fracture of the hinge, it was in our opinion the result
of overcorrection because we have sought a valgus at least 6° every time.

The external closing wedge tibial osteotomy as treatment of the
medial femoro-tibial osteoarthritis has for main effect to defer 70% of
the weight of the medial interline to the femoro-tibial interline side
which is more healthy, thus slowing down the arthritic degradation.
According to Amendola and Bonasia [22], this technique gives good
results in young subjects, without ligamentous laxity, nor flexum. What
is favorably comparable to our results, in particular with an average age
of the series which is 58.6 years (36 to 80 years old).
To 5 years period of follow up, on the clinical plan, the 14 patients
on our 15 patients have “forgoten” their knee. On the radiological plan,
the height of the femoro-tibial medial interline was retained without
sign of arthritic degradation.
Thus we recorded 93.3% of excellent results. This result is
comparable to that reported by Spahn et al. [23], which is 91% after 5
to 8 years. This confirms that, if conducted on good ground, external
wedge closing tibial osteotomy provides an excellent medium-term
results in the treatment of isolated medial femoro-tibial osteoarthritis.
However, according to our data beyond 10 years there is a
deterioration of the result, because only 66.6 per cent of our patients
are satisfied on the functional plan. Paradoxically there was a recovery
in the arthritic degradation femoro-tibial medial compartment (Figure 5).

Thus for Kessler et al. and Mathews et al. [16,17], this fracture of
the hinge is not totally preventable. This complication is even inevitable
in case of valgus greater than 7° to 8°. The fracture of the hinge and the
joint shear caused no cases of nonunion or recurrence of the varus in
our series.

Vascular and nerve lesions
We did not observe any case of vascular impairment. However
we recorded 1(6.6%) cases of infringement of the spiral cubital nerve.
The incidence of occurrence of peroneal nerve paralysis during the
realization of the tibial external wedge closing osteotomy closing
varies between 3.3 per cent to 11.9 per cent. The EMG demonstrated
that achieving this nerve has a frequency greater than 27% [18,19].
In our study, this reach the nerve is iatrogenic by a track first located
virtually in the intertibiofibular depression. According to Aydogdu et
al and Woutton et al. [18,20], the frequent cause of injury to the nerve
is iatrogenic, in report especially with the topographic situation of the
osteotomy of the fibula.

The pseudarthrosis
One of the advantages of the wedge closing osteotomy is its low
rate of pseudarthrosis; because of the good lens compression afforded
by the external closure, this rate is between 1% to 5% [2,12,19]. We
recorded 1(6.6%) case of pseudarthrosis in a patient age of 70 years
(at the time of the osteotomy), suffering from an infringement of the
iatrogenic spiral cubital nerve and whose the hyphen osteotomy stood
below the anterior tibial tuberosity.
We suspect the influence of the age and especially the situation of the
J Trauma Treat
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Figure 2: Hinge breakage following the osteotomy of external closure.
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Figure 5: Loss of the correction to 12 years : degradation of the interline
femoro-tibial medial of the knee operates , interline deteriorated at the
same level as that of the controlateral knee non-operates.

Our survival rate at 10 years and over is lower than the rate reported
by Spahn et al. [23], which was respectively 85% and 86.9% (minimum
12 years). Our low percentage of survival is explained by the fact that
we have operated in majority of advanced knee osteoarthritis (stage 3
and 4 of Ahalbäck) among obese women
Figure 3: Type of osteotomy of closure which causes the stroke of
articular refend.

The analysis of some recent publications, show that both methods
of osteotomy (opening and closing) gave substantially similar results.
Namely on the long-term conversion to total replacement of the
knee. The conclusions of the two following authors are edifying
In their study, Duivenvoorden [24] compared the result of
closing –wedge and opening-wedge high tibial osteotomy for medial
compartment osteoarthritis of the knee. They found no difference in
the severity of pain or in knee function between the two groups. Four
complications, (9%) occurred in the closing-wedge osteotomy group
and seventeen (38%) in the opening-wedge osteotomy group. Ten
patients (22%) in the closing –wedge group needed conversion to a
total knee replacement within the six year period (p=0.05). Openingwedge osteotomy was associated with more complications, whereas
closing –wedge osteotomy was associated with more early conversion
to total knee replacement.
Soleimanpour et al. [25] in their study compared the results of
treatment of genu varum using opening and closing osteotomy: they
demonstrated that there is no difference between the two osteotomy
methods considering patients ‘clinical outcomes and both are successful
in final treatment results.

Conclusion
The external wedge closing osteotomy of the proximal tibia
represents among the young subject the best means of conservation of
the medial femoro-tibial interline in the presence of an osteoarthritis
of the latter. Well performed, the survival rate of this osteotomy at
10 ten years follow up is high. Beyond 10 years the result is degraded,
imposing the requirement of prosthesis of the knee.
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