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Medial open wedge high tibial osteotomy in medial
compartment osteoarthrosis of the knee
K. R. PATOND, A. V. LOKHANDE

ABSTRACT
Background. For osteoarthrosis of the knee unresponsive

to medical treatment, the standard operative technique is to
remove a wedge of the knee from the lateral aspect of the
tibia. We describe a simple and precise procedure-medial
open wedge high tibial osteotomy.

Methods. Between 1988 .and 1991, we performed
25 medial open wedge high tibial osteotomies for osteo-
arthrosis of the medial compartment of the knee with varus
deformity. Anterior tibial tubercle elevation (ventralization)
was combined with the index procedure in 6 cases which
were associated with patellofemoral arthrosis. To keep the
osteotomy open a bicortical wedge-shaped graft from the
iliac crest was used in 14 cases and from the tibia in 8 cases.
Osteotomy was performed 2 cm distal to the articular
surface of the tibia above the tibial tuberosity. Fixation of
the osteotomy was not required.

Results. Twenty-two patients were available for follow
up examination and were assessed clinically and radio-
logically over a period ranging from 6 to 48 months (mean
22 months). Fourteen of them did well and 8 had fair results.
No major complications were encountered.

Conclusion. Medial open wedge high tibial osteotomy not
only has results comparable to other techniques but has
several advantages of being a simple and accurate proce-
dure with a low morbidity. .
Natl Med J India 1993;6:105-8

INTRODUCTION
High tibial osteotomy (HTO) has been accepted to be of
value in relieving pain, restoring stability and improving
function'r' in patients with medial compartment osteo-
arthrosis (OA) of the knee with varus deformity.

The rationale of HTO is to change the varus alignment
to the normal valgus and obtain an even distribution of
mechanical load on the joint by correcting mal alignment and
decreasing the load on the medial plateau. 5,6 The mechanical
axis of the lower femur is realigned by shifting it from the
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arthritic medial compartment to the relatively normal articular
cartila~e of the la~eral compartment thus theoretically
retarding or preventmg progression of OA within the medial
compartment and relieving its symptoms. The technique of
osteotomy is not the crucial determinant of results but the
goal is to correct postoperative axial alignment.v="

Because of conflicting claims on the efficacy of various
surgical procedures we undertook a study to evaluate the
effectiveness of medial wedge HTO in restoring limb align-
ment, relieving pain and shifting the centre of weight-bearing
from the damaged medial compartment to the better
preserved lateral tibiofemoral compartment.s

PATIENTS AND METHODS
Patient selection
Patients were considered to be candidates for HTO if con-
servative management of their symptoms had failed. All had
predominant medial compartment OA of the knee with a
varus femorotibial angle. All the knees had at least 90° of
flexion and a flexion contracture of less than 15°.

Clinical evaluation
We asked the patients what their pain-free walking distance
was and whether they had pain at rest. They were asked to
localize t~e sit~ of pain with one finger. Synovial thickening
and effusion, If any, were noted, The involvement of the
patellofemoral joint was diagnosed if there was restriction
of patellar movements, crepitation and tenderness by the
patellar com~ression and proximal migration test and by
symptoms of Internal derangement. Ankle and hip functions
were also assessed.

Radiological evaluation
A frontal projection X-ray of the knee was taken with the
patient standing. A lateral joint space of 4 mm or more was
accepted as indicating a normal lateral compartment. The
changes in the medial compartment of the knee were graded
into five radiological stages by the modified Ahlback classifi-
cation'? while those in the patellofemoral (PF) joint were
divided into three stages (Pf stages!') on a Laurin viewl2(the
knee in '30° flexion, the casette proximal and the X-ray source
distal and directed cephalad). The femorotibial angle was
determined by Coventry's method." The extent of wedge
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correction was determined according to the following
formula:

Base of wedge =Degree of femorotibial angle less than
(in mm) normal valgus (5-80) +over-correction (5°)

Operative procedure
The operation was performed in a conventional operating
room under spinal anaesthesia using a tourniquet after
exsanguination of the leg. A transverse incision was made
midway between the articular surface of the tibia and tibial
tuberosity on the medial compartment of the knee extending
from the patellar ligament in front to the medial border of
the tibial metaphysis behind. The insertions of the sartorius,
gracilis and semitendinosus muscles were not divided.f but
separated from the periosteum and a bone lever passed sub-
periosteally on the medial side. The site of osteotomy was
marked with drill holes, above the tibial tubercle and 2 em
from the medial margin of the joint space (located using a
needle). With a thin and sharp instrument, the osteotomy
was made parallel to the tibial articular surface centred over
the tip of the fibula keeping the cortex of the lateral tibial
condyle intact. The fibula and the tibiofibular joints were not
disturbed. The bone at the site of the osteotomy was forced
open and a calculated bicortical wedge-shaped graft from the
iliac crest was inserted (Figs. 1a and b). We used a graft from
the iliac crest in 14 cases and from the tibia, obtained through
the same incision, in 8 cases in whom the correction needed
was not substantial. The osteotomy was done using an
osteotome and a hammer. A power drill was avoided for fear
of bone necrosis and infection. Internal fixation was not used
as the wedge graft was held in place by compressive forces in
the opened osteotomy. The wound was closed in layers by
approximating the subcutaneous tissue and skin. No suction
drain was used. Prophylactic anticoagulants were not given."
A cylindrical plaster cast was applied with 5-10° flexion at the
knee.

Associated anterior tibial tubercle elevation
In 6 cases, anterior tibial tubercle elevation was also done
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FIG 1a. Diagram of the medial open wedge high tibial
osteotomy
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as there was associated PF osteoarthrosis clinically and
radiologically. This was done through the same inci~ion by
marking the osteotomy with drill holes and elevating the
tibial tubercle anterolaterally keeping the lateral periosteal
hinge intact.

Postoperative care
Prophylactic antibiotics were started a day before operation
and continued till the stitches were removed on the tenth
postoperative day. Quadriceps setting a~d straight leg raisi~g
exercises were started a day after operation or as soon as pam
permitted. The patient was allowed out of bed on the n.ext
day with the help of crutches with a foot touch. On th~ fifth
postoperative day, a window was cut through the cylinder
plaster cast over the site of the incision and the wound
inspected. At the end of six weeks, the plaster cast was
removed and radiological examination carried out. This
almost always showed callus and early bone union. Protected
weight-bearing and active exercises of the knee were then
begun. Three months postoperatively, the patients could
walk with a cane and did so till there was no pain, limp or
fatigue. Unlimited weight-bearing was delayed until bone
union had occurred. On this programme, we had no
instances of non-union.

At each follow up visit the patient was asked about pain
and the movements of the knee were assessed, the correction
of deformity measured and the status of union at the
osteotomy site was recorded. The patients were also asked to
assess the usefulness of the operation. At the last follow up
visit, the results were evaluated and graded according to the
criteria of Coventry? which includes subjective relief of pain,
osteotomy union and knee motion.

RESULTS
Eighteen males and 4 females with a mean age of 52 years
(range 36-68 years) underwent the procedure. Usually both
knees were painful but osteotomy was performed on the
more affected side; 12 on the right and 10 on the left knee.
The most consistent complaint was severe pain of gradual

FIG lb. Medial open wedge high tibial osteotomy: The cut
is made 2 em distal to the articular margin of the tibia
and proximal to the tibial tubercle leaving the lateral
part of the cortex intact. Co:rection is accomplis?ed ~y
prying open the bone at the site of osteotomy and msertmg
a wedge-shaped bicortical graft of iliac bone of
predetermined height

•..
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onset, located at the medial joint line in 16 and all over
the joint and PF region in 6. All the patients were unable
to do their normal physical activities and had difficulty in
squatting, in getting up from the squatting position, sitting
cross-legged and in climbing stairs. The duration of pain
varied from 6 months to 3 years. Eighteen patients had had
pain for less than 2 years (Fig. 2). The preoperative walking
distance was less than 100yards in 16 patients and between
100 to 200 yards in 6 patients. Four patients were using walk-
ing sticks. Preoperatively all the knees had a good range
of movement-normal in 10and terminal restriction in 12 (a
terminal 20° flexion in 4, a 5° extension restriction in 6 and a
20° flexion and 10° extension restriction in 2).

Sixteen knees had a clinicalvarus malalignment, 8 of which
had an associated flexion deformity of less than 15°.
Roentgenography showed a varus deformity (less than
normal valgus 5-8°) in all knees.

Postoperative complications
Two patients had a superficial infection which healed with
dressings and antibiotics, and one had a medial tibial plateau
undisplaced fracture, i.e. intra-articular extension of the
osteotomy which occurred when forceful opening of the
wedge was attempted while the osteotomy at the apex was
incomplete.

Follow up
Pain was relieved in most patients all of whom were
enthusiastic about the results and willingto undergo a similar
operation on the other knee. Figure 3 shows the number of
patients who had their FT angle corrected. Only 2 had a 3°
valgus deformity postoperatively. The relationship between
postoperative FT angle and pain relief (Fig. 3) is in accor-
dance with the ideal range of corrected FT angle proposed by
Koshino and Tsuchiya.P

DISCUSSION
The results of our operation are similar to the 60% to 90%
improvement reported. 1-4,14Correction of malalignment and
redistribution of loading forces on the knee were the most
critical factors in relieving pain; slowing or arresting the
arthritic process and thus yielding satisfactory results.
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FIG 2. Relation between radiological staging and duration of
pain
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FIG 3. Correlation of subjective relief of pain with pre- and
postoperative femorotibial angle.

Biomechanical studies have shown that an angulation of 10°
results in a three-fold increase in load per unit area on the
tibial plateau. Joint degeneration is caused by asymmetrical
loading of one compartment with a varus deformity. It has
also been demonstrated that the degenerative process can be
slowed, arrested or even reversed by changing the alignment
and transferring weight-bearing stress to stronger areas of
the knee joint. Reformation of the articular cartilage has
been reported in some cases where malalignment has been
corrected.s-'<" High tibial osteotomy providespain reliefwith
weight-bearing. The cause of pain has been attributed to
capsular fibrosis in response to degenerative articular
changes or an increased venous pressure in the medullary
canal associated with arthritis (intra-osseous venous hyper-
tension) which was relieved by osteotomy and in turn
caused a decrease in venous pressure.P Coventry 15 has
demonstrated by electron microscopic studies that abnormal
forces produced by deformity caused microfractures of the
subchondral bone trabeculae and these may have a major
role in the production of pain. .

Bauer'? has shown that a 1°correction was roughly equiva-
lent to 1 mm of wedge at the base and we used the same
calculation. The amount of wedge to be opened was drawn
on the anteroposterior weight-bearing X-ray prior to
osteotomy. There was still the unsettled question of whether
one should over-correct the varus deformity and if so by how
much? Over-correction (up to 15° valgus) has had a better
long term outcome when a &-10° valgus alignment was
achieved, i.e. an over-correction of 3-4°,7,14,15,20 Hagstead"
observed that a spontaneous lossof correction up to 3° occurred
in more than 50% of those who were in the neutral position
(5-8° valgus) in the immediate postoperative period. Over-
correction overcomes physiological laxity of the medial
collateral ligament and the tendency towards recurrence of
the varus deformity due to collapse of the graft in the early
healing phase as well as later. Under-correction below 5°
valgus should be avoided otherwise the improvement willnot
be long lasting. Excessive over-correction (above 15°valgus)
is mechanically unfavourable te the lateral compartment.

Meniscal degeneration in the medial compartment' has
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been reported to improve on arthroscopic examination. I?

There is a difference of opinion whether the knee should be
explored and debrided at the time of osteotomy or later. We
have not combined arthrotomy with osteotomy as we believe
that exploration and debridement does not improve on the
results achieved by osteotomy alone.

Medial open wedge HTO yields results comparable to
other techniques and has many advantages. It is safe and
simple and the correction can be made accurately. The
surgical approach is limited and the morbidity is thus not
severe and there are few local complications. The osteotomy
is under compression and enhances healing and stability by
the action of the quadriceps anteriorly, the medial collateral
ligament and medial hamstrings posteromedially and the
lateral collateral ligament and biceps posterolaterally. Internal
fixation is not necessary. Release of the superficial medial
collateral ligament and incision or repair of the semitendinosus,
sartorius and gracilis is not necessary. 8 Laxity of the medial
joint structures, inherent in medial compartment OA is
corrected. The neurovascular 11 complications of fibular
osteotomy? (peroneal nerve palsy!' and injury to the anterior
tibial vessels leading to compartmental syndrome") are not
encountered. Taking the graft from the iliac crest results in
some pain in the postoperative period but this improves with
time. The teeter effect!' which can occur with a lateral
closed wedge does not follow a medial open wedge HTO.
There is no danger of postoperative restriction of knee move-
ments. The bicompartmental involvement (of the PF joint),
as well as the symptoms that follow lateral closed wedge
osteotomy because of change in weight-bearing, can be
treated simultaneously by combining anterior tibial tubercle
elevation with the index procedure.
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Iron stores in patients on haemodialysis after
renal transplantation
G. T. JOHN, M. CHANDY, P. P. THOMAS, J. C. M. SHASTRY, C. K. JACOB

ABSTRACT
Background. Patients with chronic renal failure receive

iron orally and parenterally which can lead to iron overload.
However, iron deficiency is common among Indians and it
is not known whether the Indian dialysis and transplant
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patient runs a similar risk of iron overload. The iron status
is best quantified by measuring serum ferritin levels when
there is no intercurrent inflammatory process. We used this
method to assess the iron stores in a random sample of
the Indian population on our dialysis and transplantation
programme.

Methods. Serum ferritin assay was done using ELISA on
samples obtained from 24 patients at entry to dialysis,
before renal transplant surgery and 3 to 6 months following
the surgery. All patients received 120 mg of elemental iron
orally and third party transfusions according to a fixed
protocol.


