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INTRODUCTION
High tibial osteotomy (HTO) is most commonly used in the treatment 
of isolated osteoarthritis of the medial compartment of the knee. 
Treatment for osteochondritis dissecans and condylar osteonecrosis 
are less common indications. It is mainly indicated in young and active 
patients with varus deformity of the knee. HTO changes the load 
distribution across the knee from diseased medial compartment to 
healthy lateral compartment by which it reduces the pain, slows 
degenerative process and delays the requirement of Total knee 
replacement. It may be performed using lateral closed wedge 
osteotomy, medial open wedge osteotomy and dome osteotomy. 
Purpose of this study was to evaluate the (1) Incidence and severity of 
complications after medial open wedge osteotomy, (2) functional 
outcome, (3) survival rate of HTO, (4) incidence of revision to TKR.

MATERIALS AND METHODS
This study was conducted at Orthopaedic Department of Darbhanga 
Medical College and Hospital, Laheriasarai, Bihar. We evaluated 32 
knees in 27 patients operated during last 3 yrs (August 2016 to July 
2019) who have undergone Medial open wedge HTO for 
Unicompartmental (medial) OA of knee. The indications for surgery 
were medial compartment osteoarthritis with varus deformity of knee, 
young and active patients with age <55yrs, progressive symptoms 
unresponsive to conservative treatment for at least 6 months, >90˚ of 
exion, exion contracture <10˚, intact cruciates and collaterals. 
Patients with symptomatic osteoarthritis involving lateral 
compartment of knee and smokers were excluded from the study. The 
study included 20 women and 7 men with a mean age of 47 years (39 to 
52). The mean follow-up was 48 months (28 to 120).

Pre-operative templating was done according to the method described 
by Dugdale, to shift the weight bearing axis from medial to lateral 
compartment by doing overcorrection of 3-5˚, above 7˚ of normal 
valgus. Standard surgical technique was followed with midline 
incision in view of future revision to TKR. Iliac crest bone graft was 

used in the open wedge and was xed with T-butress plate on antero-
medial surface of the tibia.

Post-operative rehabilitation: Static quadriceps and active ankle 
exercises were started immediately after surgery. Patellar 
mobilization, straight leg raises and active quadriceps exercises were 
started on second post-operative day. Partial weight bearing was 
allowed at 6 weeks and full weight bearing at 12 weeks post-
operatively.

Follow-up visits: Patients were followed up every month till bony 
union, thereafter every 3 months for 1yr post-surgery, at nal follow up 
and were evaluated for the complications and the functional outcome. 
At each visit, the range of movement was measured using a goniometer 
and functional assessment was performed using the Hospital for 
Special Surgery (HSS) knee score. Radiological evaluation was done 

st thon 1  and 12  post-operative day and then monthly till bony union and 
at nal follow-up. Radiological evaluation was done for loss of 
correction, failure of xation, fracture of the tibial plateau and non-
union at each visit.

RESULTS
From August 2016 to July 2019, 32 knees in 27 patients were treated 
with Medial open wedge HTO for Unicompartmental OA of knee. The 
study included 20 women and 7 men with a mean age of 47 years (39 to 
52); with right sided predominance (right in 14, left in 8 and bilateral in 
5 patients). The mean follow-up was 48 months (28 to 120). The mean 
duration of bony union was 12 weeks (10-16) and mechanical axis in 
valgus at nal follow-up was 3˚ (1˚-5˚). Post-operatively tibial slope 
has increased which maintained till nal follow-up. All the pre-
operative range of movements was retained post-operatively. HSS 
knee score has increased signicantly following medial open wedge 
HTO (Table I). 

In our study, overall complication rate was 10.93% in which 1 had 
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ABSTRACT
Introduction: High tibial osteotomy (HTO) is a common surgical technique for isolated medial compartment osteoarthritis of tibio-femoral 
component of knee, indicated in young and active patients with varus deformity. It can be performed by lateral closed wedge osteotomy, medial 
open wedge osteotomy and dome osteotomy. Purpose of this study was to evaluate the (1) Incidence and severity of complications after medial 
open wedge osteotomy, (2) functional outcome, (3) survival rate of HTO, (4) incidence of revision to TKR.
Materials And Methods: We have evaluated 32 knees in 27 patients operated during last 3 years (August 2016 to July 2019) who have undergone 
Medial open wedge HTO for Unicompartmental (medial) OA of knee. The indications for surgery were medial compartment osteoarthritis with 
varus deformity of knee, young and active patients with age < 55yrs, progressive symptoms unresponsive to conservative treatment for at least 6 
months, >90˚ of exion, exion contracture <10˚, intact cruciates and collaterals. Post-operatively, patients were followed up every month till bony 
union, thereafter every 3 months for 1yr post-surgery, at nal follow-up and were evaluated for the complications and the functional outcome using 
HSS knee score.
Results: The mean duration of bony union was 12 weeks (10-16). All the pre-operative range of movements was retained post-operatively. HSS 
knee score has increased signicantly following medial open wedge HTO. 5 year-survival rate was 100% and 10 year-survival rate was 87.5%. 
Four patients were revised to total knee replacement (12.5%). In our study, overall complication rate was 10.93%.
Conclusion: Success of arthroplasty in recent decades has degraded HTO lately, but HTO is still a viable option for young and active patients with 
medial compartment osteoarthritis of knee with varus deformity, with exion >90˚, with exion contracture < 10˚. It is less expensive and no 
changes in lifestyle are required which is very useful in Indian perspective. It retains all the pre-operative movements and helps in delaying total 
knee arthroplasty.
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supercial and 1 had deep infection who were treated with intravenous 
antibiotics, 2 had intra-articular undisplaced tibial plateau fractures 
treated with cast immobilization for 4 weeks, and 2 had loss of 
correction for which rego-plating was done (Table II). There were no 
cases of delayed union, nonunion or xation failure. None of the 
patients had peroneal nerve injury.

Table : 1

Table  2 : Complications

DISCUSSION
Jackson and Waugh rst introduced the concept of HTO for the 
treatment of osteoarthritis of the knee in 1961 and it was later 
popularized by Coventry in 1965. Maquet described dome osteotomy 
in 1976 and Turi described medial open wedge HTO in 1987. Medial 
open wedge osteotomy has become popular in recent years as it is 
simpler, more accurate, allows adjustment in both coronal and sagittal 
planes. It minimizes the disadvantages of  lateral closed wedge 
osteotomy like disruption of the proximal tibiobular joint, injury to 
peroneal nerve, injury to lateral collateral ligament and compartment 
syndrome. It maintains the proximal tibial bone stock that minimizes 
the risks of revision to TKR. But, it has gradually fallen into disrepute 
because of failure of xation, loss of correction, non-union and 
delayed union. Several studies have reported a high rate of 
complication with medial open wedge HTO. Coventry et al reported 
complication rate as high as 38.2%, Van den Bekerom et al 55%, 
Brouwer et al 11%, El Azab et al 16.4% and Ek Song et al 20%. 
However, in our study, the overall rate of complication was 10.93% 
that was low in comparison to other studies. There were no reported 
cases of nonunion, delayed union or xation failure in our series, 
probably because of the auto graft and immobilization for 12 weeks. 
No evidence of peroneal nerve injury in any of the patients. 1 patient 
had undisplaced intra-articular tibial plateau fractures which were 
treated with cast immobilization for 10 weeks. We found increase in 
the posterior tibial slope after surgery which maintained till nal 
follow-up. This was in agreement to El Azab et al study. So, medial 

open wedge high tibial osteotomy can be used even in ACL laxity 
where increase in posterior tibial slope reduces anterior tibial 
translation (ATT) and prevents progression of degeneration of the 
articular surface.

CONCLUSION
Success of arthroplasty in recent decades has degraded HTO lately, but 
HTO is still a viable option for young and active patients with medial 
compartment osteoarthritis of knee with varus deformity, with exion 
>90˚, with exion contracture < 10˚. It is less expensive and no 
changes in lifestyle are required which is very useful in Indian 
perspective. It retains all the pre-operative movements and helps in 
delaying total knee arthroplasty.
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1. Duration of Bony Union (weeks): 12 (10-16)
02. Range of movements ( ) :

Ÿ Pre-operative
Ÿ Post-operative

0 0140  (116-154 )
0 0140  (115-154 )

3. Mechanical axis in valgus : 0 03  (1-5 )
4. HSS Knee Score :

Ÿ re-operative
Ÿ Post-operative
Ÿ Follow-up

75 (55-90)
94 (84-100)
87 (76-94)

5. Tibial slop :
Ÿ Pre-operative
Ÿ  Post-operative
Ÿ Final Follow up 

9 (6-13)
10.5 (7.5-14.5)
10.7 (7.5-14.8)

COMPLICATIONS Number Percentage
Supercial Infection 1 1.562
Deep Infection 1 1.562
Instability 1 1.562
Delayed Union 0 0
Non-union 0 0
Fixation Failure 0 0
Loss of correction 2 3.124
Tibial Plateau # 2 3.124
Peroneal nerve injury 0 0
TOTAL 7 10.934

  

POP 4 weeks 8 weeks 14 weeks


