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Background: In medial compartment osteoarthritis of knee, changing the axis 

of weight bearing by doing medial open wedge osteotomy such that, the 

mechanical axis passes through the Fujisawa point after surgery giving long 

term result that articular surface on medial side regenerates 1
1
/2 times within 

1-2 years, which may delay or obviate total knee replacement. After 

observing all complications of various implants, we have innovated a 

Biological Lock Step Plate for medial open wedge high tibial osteotomy, 

having excellent result and an advantage of early mobilisation. 

Material & Method: Seventy knees of 66 patients with Medial compartment 

Osteoarthritis knee operated using Biological lock step plate and autologous 

cancellous bone graft (M:F – 28:38; average age 49.29 ± 4.85 years [range 

39-59 years]).Preoperative & postoperative radiographs and knee society 

scores were obtained, with average follow-up of 36.43 ± 15.02 months (2-5 

years). 

Results: The average preoperative knee society scores were 59.11 ± 8.59 and 

72.43 ± 9.66, respectively, compared with the postoperative averages of 

93.17 ± 11.44 and 91.71 ± 8.19, respectively. Most knees 62 were excellent, 

2 good, 2 fair and 4 poor rating. Patients were relieved of pain and started 

with partial weight bearing walking on 4
th

 postoperative day and had resume 

their duties after 2 months without any activity restrictions. 

Conclusions: We recommend the use of our Biological lock step plate for 

Medial open wedge osteotomy, an ideal method for tackling Medial 

compartment Osteoarthritis knee in early age group, as it has 88.57% 

excellent result with relatively less complication rate (11.4%). 
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INTRODUCTION  

In younger age group of Asians having habit of floor sitting with god gifted 3
0
 varus of proximal tibia is the main 

cause for Medial Compartment Osteoarthritis (MCOA) knee 
19, 30 and 40

. Changing the line of weight bearing, by 

performing medial open wedge osteotomy in such a way that, the mechanical axis should pass through the Fujisawa 

point after surgery, resulting in articular cartilage regeneration 
14, 24, 26 and 40

. 

After observing the complications of this procedure with routinely used implants, we used our Biological Lock Step 

Plate for medial open wedge high tibial osteotomy (MOWHTO)
 2, 3, 16, 17, 32 and 40

. 

The Aim and Objective of the study, is to analyse the clinical and functional outcomes of our Biological lock step 

plate in MOWHTO and to compare it with other studies. 

http://www.journalijar.com/
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Materials and Methods: 

Our implant – Biological Lock Step Plate. 

 

 

  

Why Open Wedge Osteotomy With Biological Lock-Step Plate? 

1. Axial forces exert high shear stress on the screw at the site of wedge (fig. 1)
 2, 28, 29, 40, 43, 45 and 48

. 

2. Step plate used to allow transmission of the axial forces in a direct line (fig. 1) 
1, 28, 29 and 45

. 

3. Screws are protected from loading by the step in the plate (fig. 1) 
2, 28, 29 and 45

. 

4. Early mobilization (within 3 weeks post-op) 
2, 43 and 48

. 

5. Because of lock plate even in osteoporosis it will catch the osteotomy perfectly & implant failure is very 

rare 
1, 2, 28, 29, 40, 43, 45 and 48

. 

Advantages: 

a) MOWHTO using our lock step plate and with the modification of the technique, is the answer to medial 

compartment arthrosis if patient selection is proper 
2,
 
9-11, 40 and 48

. 

b) One might delay/obviate the need for replacement 
24

. 

 

 

 

 

 

Figure 1. Axial forces exerting shear stress on the plate without step at the site of opening wedge leading to loading of screws 

and with the step at the site of opening wedge preventing loading of screws and transmitting axial force in a direct line. 
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Description of Our Biological Lock Step Plate 

 

Figure 32a: Description of plate design, shape and Step 

 

Figure 2b: Description of screws and holes 
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Wedges for opening out osteotomy on medial side by pushing it in osteotomy at anterior and posterior cortex along 

with close-up view indicating the markings of wedge height. 

 

Preoperative planning 
37, 40

  

 Mechanical axis. 

 To decide for osteotomy – Mal Alignment test is must.  

 Identify source of mal-alignment using MAT. 

 Decide whether femoral and / or tibial osteotomy is needed. 

 Identify level of CORA
34

. 

 Choose type of osteotomy 
23

. 

 Determine type of correction. 

 Determine magnitude of correction (Fig.3) 
14

. 

(Rough measurement 1 degree = 1mm wedge height)   

 

Figure 3 Pre-operative rough measurements, calculations and fixation according to calculations. 

 

Procedure:  

 Procedure done under IITV and radiolucent fracture table. 

 Take medial incision, raise pes anserinus & elevate the periosteum.  

 Put the zig parallel to medial articular surface and pass a guide wire from medial to lateral, 3.5 cm below 

the medial articular surface or summit of medial flare, towards the tip of the head of fibula and cut only 

2/3
rd

 portion of the tibia and go just above the tibial tuberosity and do osteotomy parallel to guide wire. 

 Put anterior and posterior wedge and maintain the wedge with lamina spreader. 

 Open out the wedge and maintain it with self-holding spreader. 

 Negotiate the plate in such a way that step remains within the wedge and hold the plate with breakable k-

wire (Fig. 4). 
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 When wedge is more than 10 mm always do a cancellous bone grafting fitted with simple cortical screws or 

cortical locking screws (we have done autogenous cancellous bone grafting in all cases). 

 Proximal to step, there are two holes in transverse portion of plate having two cancellous locking screws, 

which are arranged in such a way that after putting the sleeve, it will go with 10
0
 inclination downward 

from the articular surface and third adjustable hole given for cancellous screw, so the whole construct is so 

solid that even in osteoporotic bone chances of implant failure is very less. 

 Distal to Step, minimum 3 cortical locking or simple screws as per the need are fixed bicortically using drill 

sleeves in a similar fashion as above and using the combiholes provided (Fig. 5). 

Figure 5: final fixation 

 

 

 

Figure 4 Placement of Lock Step Plate in the opening wedge held 

with self holding spreader and holding with breakable k-wire. 
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Post-operative Regime: All the patients were started with Quadriceps and range of motion exercises on first day 

after surgery to obtain knee motion. Mobilization with partial weight bearing at 4
th
 post-operative day followed by 

stick walking on 4
th
 week and full weight bearing walking on 6

th
 week post-operatively. All patients were followed 

up at 1 month, 1
1
/2 month, 2 months, 2 

1
/2 months, 3 months, 4 months, 6 months, 9 months, 12 months and followed 

up regularly every 3 monthly.  

 

 

 

 

 

 

 

 

 

 

 

 

Results:      

Table 1: Various Averages 

SR. 

NO. 

TYPES OF AVERAGES AVERAGES 

1 MEAN AVERAGE AGE 49.29 YEARS 

2 AVERAGE PRE-OP MPTA 84.74
0
 

3 AVERAGE POST-OP MPTA 94.74
0
 

4 AVERAGE CLINICAL UNION 2.26 MONTHS 

5 AVERAGE RADIOLOGICAL UNION 3.47 MONTHS 

6 AVERAGE FOLLOW/UP 36.43 MONTHS 

7 AVERAGE PRE-OP KSS (CLINICAL) 59.11 

8 AVERAGE POST-OP KSS (CLINICAL) 93.17 

9 AVERGAE PRE-OP KSS (FUNCTONAL) 72.43 

10 AVERGAE POST-OP (FUNCTIONAL) 91.71 

[All the averages at a glance, describing final outcome.] 

 

Seventy knees of 66 patients with age group ranging from 39-59 years with mean average age of 49.29 ± 4.85 years, 

subjectively rated their 70 preoperative knee as poor. The average preoperative knee society scores were 59.11 ± 

8.59 and 72.43 ± 9.66, respectively, compared with the postoperative averages of 93.17 ± 11.44 and 91.71 ± 8.19, 

respectively. With mean average follow up of 36.43 ± 15.02 months postoperatively, most knees 62 were rated as 

excellent, with 2 good, 2 fair and 4 poor rating. Patients were relieved of pain and were started with partial weight 

bearing walking on 4
th

 postoperative day in most cases and had resume their duties after 2 months. The Medial 

proximal tibial angle pre-operatively was measured with mean of 84.74, which was corrected to a mean of 94.74 at 

the final follow-up. 
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Table 2: Results 

GRADE TOTAL MEDIAL OPEN 

WEDGE OSTEOTOMY 

EXCELLENT 

(80-100) 

62 

GOOD(70-79) 2 

FAIR(60-69) 2 

POOR(<60) 4 

TOTAL 70 

[We achieved 88.57% excellent result, poor result in 5.7% because of 2 intra-articular extension of osteotomy, one 

lateral compartment syndrome and one due to lack of physiotherapy. In 2 cases our score was excellent, despite 

superficial and deep late infection.] 

 

  

 

 

 

Discussion: 

Asians and Middle East countries having habit of floor sitting, squatting etc. are among the leading cause of 

increasing incidence of MCOA Knee. In 1962, Jean Debeyre published his experience with MOWHTO, beginning 

in 1951. The theoretical advantages of an open wedge osteotomy over closed wedge includes restoration of anatomy 

with addition of bone to the diseased medial side, the ability to achieve a predictable correction in the coronal and 

sagittal planes, the ability to intra-operatively adjust the correction, the requirement for only a single bone cut, better 

preservation of the bone stock, avoids injuries to the peroneal nerve and proximal tibiofibular joint and relative ease 

of combining this technique with other procedures as well as appears to allow easier conversion to knee replacement 
4, 5, 46 and 47

. 

Limitations of total knee arthroplasty and its complications with the cost factor, can be avoided by MOWHTO in 

properly selected cases, which may delay or obviate the need for total knee arthroplasty 
9, 20, 24, 35, 39 and 47

. 

Prof. Koshino et al
25

 using angled blade plate for MCOA got satisfactory results of 110 excellent and 55 good knees 

out of 176 knees with an average of 5.5 years follow-up. Prof. Koshino’s study
49

, have the longest follow-up of 15-

28 years in the world. After seeing his work at ASAMI annual conference 2009, Jaslok and after having personal 

discussion with Prof. Koshino regarding the procedure, we started confidently doing cases with our plate. Even 

though our follow-up is short with mean average of around 36.43 ± 15.02 months, we achieved 91.43% (64 

excellent to good out of 70 knees), which is equivalent to Hernigou et al
18

, having 90 % good result at the end of 5 

years. According to Patrick J. DeMeo et al
39

, MOWHTO produces good results in midterm, with 95% excellent to 

good, only 5% fair ratings after 2 years post-operatively and 70% survivorship at the end of 8 years. 

 

Bone graft & Radiological Union: 

Table 3: Radiological Union 

TIME (MONTH) NO. OF OSTEOTOMY 

3 30 

4 37 

5 3 

TOTAL 70 

[67 cases got radiological union within 4 months duration.] 
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Autogenous bone graft always gives good result as per speed of healing is concerned and so we have done 

autogenous iliac crest cancellous graft
46

 in all cases and achieved average radiological union of 3.47 months, which 

is almost similar to Prof. Koshino et al
25

 and Chaturong Pornrattanamaneewong et al
5
, Whereas Brosset et al

48
, 

achieved union at 4.5 months without bone graft. According to Nicholas et al
31

, Autograft bone filled osteotomies 

has lowest rates of delayed union/non-union. As per Chae DJ
4
, the MOWHTO using autologous tricortical bone 

graft and T-plate fixation may be technically demanding procedure associated with moderate rate (18.8%) of 

complications, which can be minimized with proper pre-operative planning, adequate intra-operative precautions 

and few modifications to avoid technical error. According to article no. 12 by Alex Staubli, in book “Osteotomies 

around the Knee”, several reports in literature describes the interposition of the autogenous material, (generally one 

or more bicortical iliac graft) or insertion of homogenous or heterogeneous bone substitutes in MOWHTO definitely 

helps in stability and rapid healing 
40

. 

Autologous Iliac Bone grafts are considered to be gold standard 
18, 46

. The use of the bone grafts in filling gaps 

increases mechanical stability and enhance bone healing
 2

. All our cases were grafted with cancellous bone graft 

irrespective of the angle of deformity and so healing of osteotomy is very fast as wedge is supporting the medial 

cortex, we promoted early weight bearing and allowed all patients to walk on 4
th
 day post-operatively and full 

weight bearing walking at 6
th

 week post-operatively. According to Frank R Noyas et al
13

, the use of an autologous 

iliac crest bone graft in addition to a progressive rehabilitation program successfully prevented non-union, change in 

the tibial slope and knee arthrofibrosis in MOWHTO. 

In F. Gouin et al
12

 series, bone union period of 2.6 months when autologous cancellous bone graft was used and 5.8 

months in cases where biphasic macro porous calcium phosphate ceramic wedge (BMCaPh) was used. Moreover 

Iliac crest pain disappeared rapidly and union was early with autologous tricortical graft whereas, significantly more 

pain 3 months after surgery and prolonged union time was observed with BMCaPh as a bone substitute. Prof. 

Koshino et al
50

 series, suggested use of 2 porous hydroxyapatite (HA) wedges along with bone graft inserted into the 

opened osteotomy, followed by fixation with two plates gave satisfactory results with no collapse or subsidence at 

the osteotomy site after mean follow-up of 6.6 years. When tomofix plate is used, chronos wedge is essential and at 

times chronos wedge may not fuse properly with patient’s cancellous bone, while we are using cancellous bone graft 

from patient himself, so healing is better and faster in post-operative period. Even though AO Foundation, in their 

book “Osteotomies around the knee” mention that upto 13 mm wedge does not require bone grafting when modified 

tomofix plate is used, while many other references suggest that when autogenous graft is used osteotomy unites 

early and that is why we can allow early weight bearing
 12

.  

 

Fujisawa point: 

Table 4 Medial Proximal Tibial Angle 

ANGLE 

(DEGREE) 

NUMBER OF KNEES 

PRE OPERATIVELY POST OPERATIVELY 

81-83
0
 34 0 

84-86
0
 20 0 

87-89
0
 16 0 

90-92
0
 0 3 

93-95
0
 0 47 

96-98
0
 0 19 

99-101
0
 0 1 

TOTAL 70 70 

[After correction by open wedge osteotomy by our designed biological lock step plate, almost in all case mechanical 

axis passing from fujisawa point except one where because of smaller diameter of tibial articular surface, over 

correction done in one case who had developed lateral compartment syndrome.] 
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Fujisawa et al
14

, concluded in their work that corrected axis should run through the lateral 30% - 40% of the tibial 

plateau such that post-operative mechanical axis runs laterally through the tibial plateau, at 62% of its entire width, 

measured from medial side
 2

. Selection of wedge is as such that after surgery mechanical axis among all our patients 

passes through the Fujisawa point. 

 

Implant design: 

Our Biological lock step plate has been designed to achieve optimal stability without the interference of bone 

healing. The principle of the locking compression plate system (LCP) meets our requirements. The locking head 

screws provide a stable fixation without compression between plate and bone. Our plate is rigid as it is made up of 

single piece of metal block and step of 8mm with serrations which prevents slippage of medial cortex giving rigidity 

as well as stability to avoid complications of implant failure. 

Although Tomofix plate provides biomechanically stable fixation, it is too large or too long for Asian population, as 

a result there is post-operative discomfort and local irritation and no purchase of D-hole 
32, 44

. Short spacer plates 

such as Puddu plate, Aescula, etc. have low incidence of local irritation, but several authors have reported on high 

risk of plate related complications
 16

. 

Overall length of our plate is 10cm and T-arm is slightly curved and is 3.6cm. Proximally in curved portion upto the 

step, the thickness is 2.5 mm while from the step towards distally it is 3 mm. Proximal two holes are of 6.4 mm with 

10
0
 downward inclination and locking type, while third hole is proximal to step and has adjustable angled hole, so 

we can pass cancellous screw in a desired direction. The three holes in distal portion below the step are dual combi 

holes which match with the 4.5 locking as well as 4.5 cortical screw. With the use of spacer we can maintain the 

appropriate interspace between the plate and the bone. The three proximal screws are angled and that is why it 

catches the proximal portion easily and 10
0
 inclination produces compression at lateral cortex and avoid penetration 

of articular surface confidently. Third proximal hole is adjustable, so crossing of screw will further add to the 

rigidity. 

As per the biomechanical study of Gunter Spahn and Ralf Witting
17

, three implants C-plate, Puddu plate and 

Tomofix were tested, which suggested that C-plate with mobile spacer had better stability under maximal axial 

force. Biological Lock Step Plate used in our study has better stability than C-plate, as spacer in C-plate is movable 

which increases the risk of breakage of plate at the site of the level of the spacer due to axial loading. Another 

biomechanical study was conducted by Seung-Beom Han et al
44

 between - plate without a metal block, Anatomical 

Locking Metal Block Plate (OhtoFix), Aescula Plate. The use of metal block resulted in consistently higher fixation 

strength and improved load bearing capabilities compared to the one without a metal block, as well as least opening 

gap displacement was observed with the same. The addition of a metal block provided increased primary mechanical 

stability compared to other plates which can be used for augmentation of mechanical strength in case of large 

amount of correction. With the use of metal block the ultimate failure load exceeded the ultimate failure load of the 

Tomofix plate. The construct with new anatomical locking metal block plates with a 10 mm metal block resisted 

more than 3 times and twice the amount of loading cycles when compared to the short metal block plates and the 

new plate without a metal block. According to Agneskirchner JD et al
1
, construct with a long rigid locking plate 

resisted more loading cycles than the short metal block plates. Moreover, it provides stable fixation for early weight 

bearing. Unlike these spacer plates or plates with moveable metal bock, our plate is having fixed 6 mm step of 

various sizes according to the requirement of the wedge and plate is made up of single piece and the step also has 

serrations which prevent it from slipping off the medial cortex and provides rigidity. Thus, our plate have 100% 

stability with locking screws and is rigidly catching open wedge even in osteoporotic bone and allows early weight 

bearing. 

 

Complications: 

Overall rate of complication in our study is 11.4%. Superficial infection after giving antibiotic as per culture report 

came under control without impairing healing. Delayed deep infection were because of Haematogenous spread due 

to renal pathology for which we did drainage, debridement treated with continuous irrigation and negative suction 

following which it came under control. Because of Intra-articular extension of osteotomy, union was delayed up to 5 

months. Because of less tibial diameter, less than 57 mm, our rough calculation leads to over correction and that is 

why we suggest that rough calculation is only to be considered when tibial diameter is around 57 mm. If it is less 

then it will lead to over correction and if it is more than it will lead to under correction. In such situation calculation 

is to be made by Pythagoras theorem. After performing the osteotomy, wedges are to be pushed one by one, 
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gradually and safely pushing the wedge inside and opening of the medial wedge space, so lateral cortex should be 

preserved as lateral 10 mm space acts as a hinge. 

Based on our experience, an OWHTO has many advantages over a closed wedge high tibial osteotomy. As 

suggested by Miller et al
3
, the complications are relatively less than the close wedge osteotomy and we confirmed it 

in our study with our plate.  

Among the complications
3, 16

 like haematoma, failure of implant, deep vein thrombosis, paresis of peroneal nerve, 

vessel injury, pseudo arthrosis of tibial osteotomy, pseudo arthrosis of fibula, necrosis of tibial head, Sudecks 

syndrome, compartment syndrome, failure of osteosynthesis with or without loss of correction etc., we came across 

only two infections, one over correction, three cases of extension of osteotomy in lateral cortex and two intra-

articular extension of osteotomy which had delayed union.  

According to Esenkaya I
11

, overall results are good, but rate of complications are very high - breakage of lateral 

cortex in 25%, osteotomy extension in tibial plateau 8.6%, DVT 3.4%. As compared to this study in our study, we 

have only three cases of extension of osteotomy in lateral cortex while opening out the wedge. But, as our direction 

of osteotomy is from medial to lateral, towards the head of fibula, the extension usually goes into syndesmosis, so 

there may not be any displacement. Our proximal 2 screws having downward inclination and having 3
rd

 cancellous 

screw in the centre of the proximal portion of the plate, we can adjust the screw in such a way that lateral extension 

of osteotomy gets compressed in between the plate and the cancellous screw. This study having 3.4% DVT, 

fortunately we have not encountered any case of DVT in our study as physiotherapy started immediately as soon as 

pain subsides and we are making patient to walk partial weight bearing with walker on 4
th
 day post-operatively. Also 

we didn’t come across delayed healing of wound. All wounds healed well. All the osteotomies healed well in time, 

except 2 osteotomies, which were extended intra-articularly, were delayed for healing after 4 months. 

According to Maximum Golavakha et al
29

 and Seung-Beom Han et al
44

, even with tomofix, the shear stress leading 

to pulling out of the screws was among the complications leading to implant failure, because there is no wedge to 

distribute the weight in the center. And stress & strain appears directly over the screw, which leads to its loosening. 

While in our plate, we have used step of 6mm with locking screws. So we haven’t come across any case of implant 

failure, even in osteoporotic bone.  

As far as our information is concerned most of the surgeon including Japanese they are using Tomofix plate with 

chronos wedge, but none of the studies of AO foundation book have mentioned regarding the use of wedges. The 

disadvantage of using the chronos wedge at times prevents union or delayed union at the site of osteotomy, which 

secondarily likely to give rise to implant failure. Second most important finding in AO foundation book is that they 

are using only one bicortical screw in the distal portion of the plate and the other screws are Unicortical, which is 

likely to produce implant failure in Osteoporotic bone. So when a step is made from a single piece metal block along 

with plate, definitely avoids such implant failure and as we are putting only 3 screws in distal fragment, distal 

portion considering the bone morphology of and Asian, the overall length is decreased to 10 cm so we put all screws 

bicortical to increase rigidity and stability. As far the cost factor is concerned the cost of Tomofix plate is almost 

three times more than our plate. And over and above the cost of chronos wedge which is to be put separately, so 

overall cost of implant is very high. 

According to Gunter Spahn
16 and 17

, MOWHTO treated with Puddu plate, the rate of complication was 43.6% and 

that with C-plate was 16.7%. Whereas, the rate of complication in our study was 11.4%. 

 

KNEE SOCIETY SCORE (KSS): 

Table 5 Knee Society Score (Clinical & Functional) 

NUMBER OF CASES 

SCORE PRE-OP POST-OP 

CLINICAL FUNCTIONAL CLINICAL FUNCTIONAL 

0-10 0 0 00 00 

11-20 0 0 00 00 

21-30 0 0 00 00 

31-40 0 0 00 00 

41-50 10 2 00 00 

51-60 32 2 00 04 

61-70 21 42 02 02 
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71-80 07 14 10 02 

81-90 00 10 30 8 

91-100 00 00 28 54 

TOTAL 70 70 70 70 

[Almost all cases improved in clinical and functional criteria of knee society score, but 4 poor cases had knee 

society score less than 60, because of complications.] 

 

In comparison with other studies, as far as postoperative knee society score is concerned, it has negligible difference 

having similar average follow-up with over all good results. 

 

 

 

 

 

 

 

 

 

Table 6 Comparison of KNEE SOCIETY SCORE of various opening wedge high tibial osteotomies. 

Various 

Studies 

No. of 

Knees 

Aver

age 

Age 

in 

years 

Knee Society Score Mean 

follow-up 

period 

Any augmentation 

Clinical Functional 

Pre-op Post-op Pre-op Post-op 

Su Chan Lee 

et al
47

 

37 53 52.19±

11.48 

92.49±

5.10 

52.84±

6.23 

89.05±5.

53 

15.6 

months 

Aescula open wedge 

plate and an allogenic 

bone graft 

Koshino et 

al
49

 

75 59.6±

6.7 

37±20 87±19 38±16 80±19 19±3 years Koshino blade plate 

T. Brosset et 

al
48

 

51 53±7.

5 

69±15.

5 

90±7.4 84±15.

5 

95±8.9 24 months Locking 

plate(Tomofix) without 

filling 

Koshino et 

al
50

 

21 66.6 60.2±5.

3 

94.3±7.

3 

48.1±1

0.4 

93.1±9.8 78.6 

months 

Tomofix with porous 

hydroxyapatite 

R. Takeuchi 

et al
43

 

57 69 50.9±1

2.3 

91.7±6.

9 

59.3±1

3.1 

94.1±8.8 40 months Tomofix with bone 

substitutes 

F. Gouin et 

al
12

 

1. BMCaPh 

2. Autograft 

22 

BMCa

Ph 

18 

AUTO 

51 62.4 82 70 86 45±21 

months 

BMCaPh ceramic 

wedges vs Autologous 

tricortical graft 

Our study 70 49.29

±4.85 

59.11±

8.59 

93.17±

11.44 

72.49±

9.66 

91.71±8.

19 

36±15.02 

months 

Anatomical Lock Step 

Plate with Autologous 

cancellous bone graft 

 

Limitations of the study: 
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Limitations of this study is that we haven’t confirmed our findings arthroscopically as affordability of our patients is 

main issue at our institute. 

 

Conclusion: 

Compared with TKA, High tibial osteotomy has advantages such as simplified technique, a lower surgical cost and a 

lack of limitations in the flexion motion after surgery (achieving wider range of motion). As per Asian customs and 

Middle East rituals, these populations can perform floor sitting, squatting and kneeling, cross leg sitting, able to play 

out door games, etc. after MOWHTO with our plate which is a significant advantage over TKA. 

Despite of whatever may be the angle of correction we have done cancellous autogenous bone grafting in all cases 

and the area of grafted wedge is protected completely by medial side small step underneath medial cortex, 

supporting medial cortex and that is why post-operative collapse inspite of early weight bearing on 3
rd

 day with 

walker and full weight bearing after six weeks never leads to collapse or recurrence of deformity. 

As per Prof. Koshino’s study, it is shown that after MOWHTO within one and half year in young patients with 

unloaded medial compartment, the thickness of articular surface becomes one and half times than the normal and 

remains highly active and that is why TKR can be delayed or obviated without any activity restrictions. It is an ideal 

method for tackling Medial Compartmental syndrome in early age group. We recommend the use of our Innovative 

Biological lock step plate with autogenous cancellous bone graft for MOWHTO, as it is effective in obtaining 

desired correction angle with 88.57% excellent result and relatively 7.14% rate of complication. 

 

Case 1: Patient had bilateral medial compartment arthrosis, operated first on left side and within 3 months period 

patient was fully satisfied, so decided to undergo same procedure on right side. 

Preoperative radiographs showing bilateral AP view (fig. 6a). 

 
Figure 6a: Bilateral knee Anteroposterior view standing 
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Final follow-up radiographs of bilateral knee AP view at the end of 4 years (fig. 6b). 

Figure 6b: Final Follow-up X-ray of Bilateral Knee AP view at the end of 4 years. 

 

Final follow-up clinical photographs at the end of 4 years with active full range of movements and increased 

standing time and walking freely with walking distance of 5km (fig. 6c, fig. 6d and fig. 6e). 

Figure 6c Standing time increased and deformity corrected  Figure 6d: sitting cross legged without pain 
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Figure 6e full active pain free range of movements 
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