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Abstract: Background: High tibial osteotomy is preferential treatment for patients with knee osteoarthritis. Strengthening 

exercise program helps post (HTO) patients achieve greater functioning during sport, recreation, and activities of daily living 

after surgery. Objective: To examine the effect of postoperative exercise program on knee physical function among high tibial 

osteotomy patients. Method: Design: quasi experimental research design. Setting: Department of Orthopedic Surgery and 

orthopedic Outpatient Clinic at Assiut University Hospital. Sample: A purposive sample of 60 adult patients undergoing high 

tibial osteotomy were included in our study. Method: Knee Outcome Survey Activities of Daily Living Scale and Lysholm 

knee scoring scale were used. Results: A highly statistically significant improvement of knee Function score and Lysholm knee 

score (<0.001**) among patients with high tibial osteotomy. Conclusion: Application of exercise program had a statistically 

significant effect on improvement physical function of knee among the study group than among the control group. 

Recommendations: Successful postoperative exercises should be practiced for each patient undergoing high tibial osteotomy in 

order to improving physical function of the knee. 
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1. Introduction 

High tibial osteotomy is operation performed to alleviate 

pressure on the damaged site of an arthritic knee. It's 

normally disbursed under arthritic conditions affecting only 

one side of the knee. The goal is to wish pressure off the 

affected area with healthy cartilage and a distinct side of the 

knee. During the surgery, the surgeon will remove or add a 

wedge of bone either below or above the joint, in line with 

the situation of arthritic damage [1]. Candidates for HTOs are 

patients who have pain and instability the situation varus 

ankle malalignment. Other indications additionally to 

presence of varus knee are meniscal transplantation after total 

medial meniscectomy, isolated chondral defect within the 

medial compartment of a varus knee, secondary degenerative 

joint disease in an exceedingly varus knee with medial joint 

line pain, and ligamentous instability with varus thrust within 

which correction of the varus deformity unloads the 

reconstructed ligament while it heals [2] Related x-rays begin 

with four primary views, including antero posterior and 

lateral knee views, patella femoral joint axial view and 

weight alignment view, all of which display lower 

extremities. On anterio posterior radiograph, the angle of the 

tibia bone varus is about and a good predictive factor after 

osteotomy is tibia bone varus > 5 The lateral x-ray tests the 

peak of the patella by insall-index [3]. 

Lateral wedge closing osteotomy, Medial open wedge 

osteotomy and Dome osteotomy are three kinds of osteotomy. 

The osteotomy of the lateral wedge is the primary treatment 

and is more common to surgeons. Drawbacks include 

concomitant fibular osteotomy or release of the proximal tibio 

fibular joint, the possibility of peroneal nerve damage, the need 

for two bone cuts, the need to correct malalignment in one 

plane (frontal), shortening of the hip, loss of bone stock and 

more complicated transition to arthroplastic muscle 
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detachment [4] 

Lateral closing wedge osteotomy is ideally suited for 

patients with heavy smoking, diabetes or excessive use of 

non-union-related steroids. In addition, the operation should 

be carried out when there is patellar infera, the patient does 

not want bone grafting or anterior cruciate ligament repair 

may be done in addition [5]. 

Medial open wedge osteotomy recently became more 

common. The advantages are the power to correct alignment 

in two planes (coronal and sagittal), no need for fibular 

osteotomy, low risk of peroneal nerve injury, no shortening 

of the limbs, use of one cut without muscle detachment, no 

loss of bone, easier conversion to arthroplasty and also the 

ability to regulate the number of correction during surgery. 

the requirement for bone grafting and also the risk of delayed 

union or nonunion are drawbacks. Medium opening wedge 

osteotomy could also be more practical than closing wedge. 

HTO in knees with a discrepancy of ~2 mm leg length, a mix 

of posterior cruciate ligament injury, Patella, or medial 

collateral laxity [6]. 

Other HTO techniques include dome osteotomy. Dome 

osteotomy or progressive callus distraction is indicated when 

an oversized degree of correction involving 18-20 mm 

opening or closing or ≥20° angular correction is critical for 

traumatic varus deformity or Blount disease. Dome 

osteotomy is also a procedure using an inverse U-shaped 

proximal tibial bone cut and a metal plate for fixation or an 

external fixator for progressive correction. This procedure is 

useful for achieving correction with none changes within the 

patellar height [4]. 

Post-operative complications could also be major or minor. 

Major complications include major nerve injury, 

Compartment syndrome, Deep infection, Nonunion, Fixation 

failure, Deformity, Instability, Tibial plateau fracture while 

minor complications include nerve injury, Superficial wound 

infection, Flexion contracture, Skin irritation and Fibular 

nonunion [7]. 

Postoperative exercise aims are minimizing joint pain, 

swelling, and hemarthrosis; restoring natural knee flexion 

and extension; preventing osteotomy from displacement; 

resume a traditional gait pattern and neuromuscular stability 

For ambulation; restore muscle strength lower extremity, 

proprioception, balance and coordination for desired 

activities; and achieve optimum functional outcome approved 

orthopedic and patient goals [8]. 

Early joint exercises should be initiated. Partial weight 

bearing exercises should be performed with the knee 

protected during a hinged brace. Weight bearing should be 

increased progressively between 6 to 12 weeks with the brace 

removed. Maintenance of correction and bone union should 

be assessed through radiography on a routine and thus the 

lower limb alignment on full length radiographs of the lower 

extremity at 6 months postoperatively. A hinged brace should 

be worn for 6 postoperative weeks and weight bearing is 

started increasing depending on the bone union status [9]. 

Significance of the Study 

High tibial osteotomy is commonest surgical intervention 

for treating knee mal alignment related to pain in young and 

active patients. Post-operative exercise is extremely 

important to keep up full range of motion adequate the other 

knee, minimal joint swelling, adequate strength and 

neuromuscular control, and a positive state of mind. All of 

those factors facilitate optimal post-operative recovery. 

During the year 2019, 96 HTO surgery were performed, in 

step with medical records at Assiut University Hospital. 

2. Aim of the Study 

The aim of the study was to examine the effect of 

postoperative exercise program on knee physical function 

among high tibial osteotomy patients 

1Hypothesis: 

To achieve the aim of this study, the following research 

hypothesis was formulated:  

- Post participation in the exercise program, the study 

subjects will show higher improvement in physical knee 

function than control group. 

3. Subjects and Methods 

3.1. Research Design 

Quasi experimental research design was utilized during 

this study. Which is used to determines whether exercise 

program has the intended effect on target population. 

3.2. Setting 

The study was conducted in department of orthopedic 

surgery and outpatient orthopedic clinic at Assiut University 

Hospital. 

3.3. Subjects 

A purposive sample of 60 adult patients (male and 

female), undergoing high tibial osteotomy surgery, age 

ranged from 18 to 60, and both male and female were 

included in this study. Patients were equally divided on 

random basis into two equal groups (study and control) 30 

patients each. The study group received the exercise 

program while the control group received the routine care. 

The sample was determined by using power analysis 

according to the patients flow with precision levels 5% at 

confidence level 95% and p<.05. 

3.4. Tools: Data of This Study Was Collected Using the 

Following Tools 

Tool I: Structured Interview questionnaire sheet: It was 

designed by the researchers based on literature review, it 

included three parts:  

Part (1): Demographic data: Age, gender, marital status, 

qualification, occupation, height, weight and body mass 

index. 

Part (2): Medical data: Such as data of surgery, causes of 

surgery, kind of high tibial osteotomy surgery, main 
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complain, diagnostic tools, chronic disease and medication 

used. 

Part (3): patients' activity and environment; work 

requirements, residence level, What to use to reach the upper 

floors and types of toilet  

Tool II: Measures of knee physical function through the 

following 2 scales: 

1) Knee Outcome Survey Activities of Daily Living Scale 

(ADLS) [10] 

ADLS is a 14-component scale that inquires patients about 

how knee symptoms affect their ability On the performance 

of general daily activities (6 items) as well as how they affect 

knees provided they are able to perform specific job tasks (8 

items). Each item scored 0-5 with 5 indicating "no difficulty" 

and 0 representing "unable to implement". The highest 

possible score is summed up by 70. And scores of all 

elements, divided by 70, are then multiplied by 100 to give 

an overall ADLS percent rating. Higher percentages reflect 

higher levels of functional ability. This scope would be 

appropriate for patients who either do not participate in 

sports or recreational activities or for those who have not yet 

provided implementation of these activities. 

2) Lysholm knee scoring scale: [11] 

The Lysholm scale consists of 8 items to measure: 

pain (25 points), instability (25 points), locking (15 

points), swelling (10 points), limping (5 points), stair 

climbing (10 points), squatting (5 points), and the need 

for support (5 points). Each question response was set 

to an arbitrary degree on an increasing scale. The 

overall score is the sum of all responses to the eight 

questions, and may range from 0-100. Higher scores 

indicate better results with fewer symptoms or 

disabilities. 

3.5. Nursing Exercise Booklet 

It developed by researchers based on the content of the 

best practice statement for postoperative exercises (it 

included types of postoperative exercises that can be done, 

frequency, duration and precautions that can be taken) for 

completion and application by the researcher.  

3.6. Ethical Considerations 

A study by the ethics committee and faculty and 

hospital authorities of the Department of Orthopedics and 

Outpatient Clinics of the Bones confirmed. Before the 

initial interview, the researchers presented themselves to 

patients who met the inclusion criteria. Each patient was 

fully informed of the purpose and nature of the study, and 

then obtained consent to participate The researchers 

emphasized that participation in this study is completely 

voluntary and withdrawal from the study will not affect 

the care provided; and confirmed anonymity and 

confidentiality through data encryption 

3.7. Content Validity 

It established by a panel of five experts (three experts from 

Medical Surgical Nursing staff and two orthopedic Surgery 

staff) who reviewed the tools for clarity, relevance, 

comprehensively, understanding and applicability. No 

modifications were required. Test reliability of the proposed 

tools was ascertained with Cronbach’s alpha =0.82. 

Pilot Study: 

A pilot study was conducted during January 2019, on 10% 

of patients who were included within the research to look at 

clarity and feasibility of the used tool; those patients were 

included within the main study as there was no modification 

needed within the study tool. 

3.8. Procedure 

The study was performed through three phases:  

1) Preparatory Phase: 

Tools and exercise program development: A review of 

current and past, local and international related literature. 

Books, journals, periodicals and magazines were used in 

various aspects.  

2) Implementation Phase: 

At initial interview the researcher introduced herself to 

initiate line of communication, explain the nature & purpose 

of the study and base line data was established using the 

Structured Interview Questionnaire sheet (tool I). 

The researcher meets each patient individually and 

describes the study and its goals to the patient  

For the study group; after filling the Structured Interview 

Questionnaire sheet, the researcher demonstrate to the patient 

the postoperative exercise in two sessions, the duration of 

each session was about half hour, including 10 minutes for 

discussion and feedback in the following sequence: 

The researcher in the first session explain to the patient 

simple information about anatomical overview of the knee 

joint and function, indication and description of surgery, 

post-operative complication. 

Second session was specified exercises which were 

demonstrated by the researcher to the patient. 

Copies of the postoperative exercise booklets were 

provided for every patient within the study group. 

For control group they receive routine hospital 

postoperative instructions and physiotherapy. 

The time and place for follow up were arranged with the 

patients after four months within the out patients clinic of 

orthopaedic at Assiut University Hospital. 

This study was carried out through the period from 

February 2019 to July 2019 at morning shift. 

3) Evaluation phase: 

Upon the patient's discharge from the hospital, the 

researcher approached the patient for follow-up in an out 

patients clinic of orthopaedic (4 months after the surgery) to 

re-evaluate the effectiveness of the exercise program through 

reassessment of subjects' knee physical function using (Tool 

II) for the studied patients. 

Statistical analysis: 

The data were verified for normality using the Anderson-

Darling test and for homogeneity variances prior to further 

statistical analysis. Categorical variables were described by 
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number and percent (N, %), where continuous variables 

described by mean and standard deviation (Mean, SD). Chi-

square test and fisher exact test accustomed to compare 

between categorical variables where compare between 

continuous variables by t-test. A double-tailed p<0 05 was 

considered statistically significance. All research was 

performed using the IBM SPSS 20.0 program. 

4. Results 

Table 1 Shows the mean of age 42.53±9.44 years in study 

group and 43.73±10.42 in control group, more than half of 

patients in the control group were males, while more than 

half of patients in the study group were females, the majority 

of patients in both control and study groups were married. 

More than two fifth in both study and control groups had 

obtained a secondary school education, while, More than two 

fifth of the studied patients were employed and more than 

half of the studied patients were obese (53.3% & 66.7% 

respectively). Finally, there were no statistically significant 

differences between two groups regarding socio-demographic 

data. 

Table 1. Frequency distribution of demographic characteristics of the studied patients (n = 60). 

Characteristics 
Study (n=30) Control (n=30) 

P. value 
No % No % 

Age group 

Less than 30 years 3 10.0 4 13.3 

0.357 From 31- 40 years 11 36.7 6 20.0 

more than 40 years 16 53.3 20 66.7 

Mean 42.53±9.44 43.73±10.42 0.642 

Gender 

Male 18 60.0 12 40.0 
0.121 

Female 12 40.0 18 60.0 

Marital status 

Single - - 2 6.7 

0.117 Married 30 100.0 26 86.7 

Divorced - - 2 6.7 

Level of education 

High education 4 13.3 4 13.3 

0.094 
Secondary education 13 43.3 12 40.0 

Read and write 3 10.0 10 33.3 

Illiterate 10 33.3 4 13.3 

Occupation 

Employee 16 53.3 12 40.0 

0.272 
Student - - 2 6.7 

Farmer 4 13.3 2 6.7 

House wife 10 33.3 14 46.7 

Body mass index 

Normal weight 3 10.0 2 6.7 

0.572 Overweight 11 36.7 8 26.7 

Obese 16 53.3 20 66.7 

Mean+SD 30.16±4.39 32.22±4.72 0.086 

Table 2. Percentage distribution of medical data for both study & control groups. 

Medical data 
Study (n=30) Control (n=30) 

P. value 
No % No % 

Cause of surgery: 

<0.001** 

Accident 4 13.3 - - 

ACL 1 3.3 - 6.7 

Falling 10 33.3 2 - 

Fracture 1 3.3 -  

Knee osteoarthritis 1 3.3 - - 

Knee stiffness 9 30.0 - - 

OA 4 13.3 28 93.3 

Affected side  

Right 12 40.0 28 93.3 
<0.001** 

Left 18 60.0 2 6.7 

Type of high tibial osteotomy surgery 

Lateral closing wedge osteotomy 13 43.3 4 13.3 

0.028* Medial open wedge osteotomy 11 36.7 14 46.7 

Dome Osteotomy 6 20.0 12 40.0 

Current patients complain 
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Medical data 
Study (n=30) Control (n=30) 

P. value 
No % No % 

Pain 23 76.7 30 100.0 0.005** 

Weakness 20 66.7 6 20.0 <0.001** 

Crepitus or crackling sensation when moving leg 21 70.0 2 6.7 <0.001** 

Swilling 13 43.3 8 26.7 0.176 

Diagnosis Methods 

Medical History and Physical Examination 2 6.7 6 20.0 

0.219 X-rays 15 50.0 10 33.3 

Magnetic resonance imaging (MRI) or ultrasound 13 43.3 14 46.7 

Medical history 

Diabetes mellitus 1 3.3 - - 0.313 

Hypertension 3 10.0 - - 0.076 

Cardiovascular disease 1 3.3 - - 0.313 

Previous knee surgery 11 36.7 4 13.3 0.037* 

 

Table 2 Reveals that the highest percent of study group had 

high tibial osteotomy related to falling (33.3%) while in the 

control group (93.3%) was occur due to OA. The most 

affected side in study group was the left side (60.0) while in 

the control group was the right side (93.3). In relation to type 

of operation, this table shows that the highest percent of 

patients in the study group underwent lateral closing wedge 

osteotomy (43.3%), while (46.7%) of the control group has 

been done medial open wedge osteotomy. Concerning main 

complain, data showed that, three quarter of patients in the 

study group (76.7%) complained from pain, while (100.0%) 

experienced pain in the control group. 

Table 3. Percentage distribution of patients' activity and environment for both study & control groups. 

patients' activity and environment 
Study (n=30) Control (=30) 

P. value 
No % No % 

Work requirements: 

Long standing 16 53.3 24 80.0 0.028* 

Sitting 14 46.7 - - <0.001** 

Carrying heavy objects 19 63.3 18 60.0 0.791 

Bend your knee 12 40.0 18 60.0 0.121 

Frequent up and down stairs 23 76.7 14 46.7 0.017* 

Use of bicycle 2 6.7 10 33.3 0.010* 

Residence level   
   

1 12 40.0 6 20.0 

0.060 

2 11 36.7 12 40.0 

3 4 13.3 12 40.0 

4 1 3.3 - - 

5 2 6.7 - - 

What to use to reach the upper floors  

Stairs 29 96.7 28 93.3 
0.554 

electrical elevator 1 3.3 2 6.7 

Type of toilet 

squatting pan 11 36.7 24 80.0 
0.001** 

water closet toilet 19 63.3 6 20.0 

 

Table 3. Illustrates that more than three quarter of study 

patients were using stairs to go up and do, while more 

than half of patients in the control group were carrying 

heavy objects and bending his knee. As regarding the 

residence level, about two fifth of patients in the study 

sample lived in the first floor, while the majority in the 

control sample lived in the second and third level. The 

vast majority of patients in both groups used stairs to 

climb to the upper floors. According to the type of toilet 

(63.3%) of patients in study sample they were using water 

closet toilet, while (80.0%) of patients in the control group 

they were using squatting pan. 

Table 4. The mean score of knee Function scale and Lysholm knee scale of study & control group patients after Application exercise program.  

Knee physical function 
Before After 

Control study P. value Control Study P. value 

Activities of Daily Living Scale 16.33±10.98 16.89±18.36 0.887 58.44±8.83 86.89±12.28 <0.001** 

Lysholm knee scoring scale 25.4±6.79 25.9±11.06 0.834 63.33±4.99 91.5±7.69 <0.001** 
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Table 4. Reflects that there was a statistically significant improvement in the mean knee Function score and Lysholm knee 

score among the patients in study group post application of exercise program than the patients in the control group. 

 

Figure 1. Mean and standard deviation of the study and control group regarding Activities of Daily Living Scale and Lysholm knee scoring scale four weeks 

after Application exercise program. 

5. Discussion 

High Tibia bone (HTO) has been developed as a 

contributing joint preserving surgery to treat young patients 

with medial or lateral isolation of arthritis in the knee and 

corresponding curvature or malalignment of the lower limb. 

Treatment was dispensed in patients with strong or minimal 

reduced knee mobility as non-operational interventions did 

not increase debilitating knee pain (Niinimak et al., 2012). 

[12] 

Exercise following (HTO) could be a vital part of a full 

recovery, the physiotherapist must use their best clinical 

judgment into an appropriate treatment plan. Since a patient's 

progress is variable and each will have specific preoperative 

deficiencies, this exercise protocol has got to be 

individualized so on return optimally to preoperative status. 

During this procedure there could also be even minor 

differences if there are restrictions imposed by the surgery 

and therefore the condition of individuals recovering 

(Alderink et al, 2010) [13] 

Part 1: Demographic data: There is agreement within the 

literature regarding the association between age and 

outcomes of HTO. Some Authors found that the risk of 

failure increased 7.6% for each year of age Trieb et al., 

(2006). 

Regarding to age the result of present study showed that 

mean of patient age in study group was (42.53±9.44), and 

(43.73±10.42) in control group this result in agreement with 

Pannell et al., (2019) [14] found that mean age (43.93 ± 

9.49). In the same line Ihle et al., (2016) [15] reveal that 

mean age (46 ± 8) years. Also (van Egmond et al., (2016) 

[16] demonstrated that the mean age (45 ±3.3) in their study. 

Bode et al., (2015) [17] and Trevor et al., (2009) [18] stated 

that mean age (46.8 ± 10.2) and (47± 4) years respectively, In 

another way this result contradicts the results by Niinimä et 

al., (2012) [12]. found that mean age of the participants was 

54. Yokoyama et al., 2016) [19] most of patient were 

females; mean age 59.8 years). 

In HTO opinion, it is increasingly used in young patients 

and physical activity with knee joint inflammation. Having 

strong expectations from these patients, including returning 

to sports by maintaining maternal knee structures, and 

returning to a very demanding athletic appears to be possible. 

According to gender, the current study refers to, more than 

half of patients in the study group were females, more than 

half of patients were males in control group. Hoorntje et al. 

(2019). [20] in the same line who found in his study that 

most patient was female. Niinimäk et al., (2012). [12] 

expressed that approximately half of the operations were 

performed for female patients. Also Benzakour et al., (2010) 

[21] and Yokoyama et al., (2016) [19] stated that most of 

patient were females. This predominance of female subjects 

is explained by the link between knee osteoarthritis due to 

genu varum and obesity among women in our country. 

As regard occupation and body mass index (BMI) more 

than two fifth of the studied patients were employed and 

more than half of the studied patients were obese. Close to 

result of present study Hoorntje et al., (2019). [20] and liu et 

al., (2019). [22] found that most of studied sample were 

employees. Given the worldwide increasing incidence of 

knee OA in working-age patients and employees patients 

indicated surgery for jobs that include knee-demanding 

activities, such as kneeling, lifting, and walking stairs Smith 

et al., (2013). [23] 

The relationship between body mass index (BMI) and 

HTO results is still debatable within the literature by Flecher 

et al., (2006), who found that those who had a BMI of 30 but 

had better results. This finding was confirmed by Howells et 

al., (2014) who found that patients with a greater BMI of 

10% above normal values had a pain-free period of 5 years 

versus 7.8 years for those with a BMI not reaching 10% 
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above normal values. Since the normal values for BMI 

ranges between 18.5 and 24.9, we are able to say that the 

largest BMI of 27.4 is related to the poorest outcomes. On 

the premise of the hypothesis that lighter patients are often 

more active, the Authors suggested that this finding may be 

associated with higher stress on the osteotomy site Bonasia et 

al., (2014). [24] concluded that in patients with a BMI greater 

than 30 the danger of unsuccessful surgery is 10 times higher, 

and Akizuki et al., (2008). [25] stated that a BMI greater than 

27.5 is related to early failure of the osteotomy. we are able 

to conclude that the perfect BMI for HTO may be a value of 

between 25 and 27.5. 

In the present study mean of BMI was 30.16±4.39 in study 

group and 32.22±4.72 in control group. In the same line 

Siboni etal, (2018). [26] found that Mean was 30.3 ± 5.2; 17, 

Hoorntje et al, (2019). [20]. and Ihle et al., (2016). [15] 

reveal BMI were 27.5 And 28.8 ± 4.7. respectively, also 

Yokoyama et al. (2016). [19] demonstrate BMI was 26.2 ± 

3.4. Briem & Mackler., (2009). [27] Founded that BMI 

(kg/m
2
) 30.1_3.6, also Annette et al, (2009). [28] state that 

BMI 28.9. 

Part II: Patients medical data: The results of the present 

study reveals that the highest percent of study group had high 

tibial osteotomy related to falling, The most affected side was 

the left side. In relation to type of operation, the highest 

percent of patients underwent lateral closing wedge 

osteotomy. In the same line Duivenvoorden et al., (2014) [29] 

and Harris et al., (2013) [30] who found that, closed wedge 

HTO performed most common respectively. Also, Hui et al., 

(2011) demonstrated that the main cause of surgery was 

posttraumatic. 

While in the control group main causes of surgery were 

OA and pain, the affected side was the right side, medial 

open wedge osteotomy was performed. Ihle et al., (2016) 

[15], and van Egmond 1 et al., (2016). [16] demonstrated that 

most affected side is right leg respectively. In the same line 

Hoorntje et al., (2019). [20] who used Medial open wedge 

HTO and the indication for surgery was unicompartmental 

OA and varus or valgus knee alignment caused by a tibial 

deformity. Also Pannell et al., (2019). [14] founded in their 

study that most of patient have a diagnosis of OA. Martin et 

al., (2014) [31] Floerkemeier et al., (2013), [32] and 

Saragaglia et al., (2014) [33], prefer medial open wedge for 

their patients. Niinimäk et al., (2012) [12] state that the most 

common indication for osteotomy was primary OA. 

No consensus on which is that the most effective 

osteotomy in terms of outcome because every kind have 

different indication. Conventional indications for OWHto are 

medial compartment osteoarthritis and varus malalignment of 

the knee. Recently WHto has been used successfully within 

the treatment of double and triple varus. 

Sun, (2017) [34] for these reasons, interest during this 

procedure has grown in recent years Floerkemeier., et al 

(2013) [32] and Soleimanpour et al., (2013) [35] in their 

study showed statistically significant differences in 

operational time, weight bearing period and return to daily 

activities between oWHto and CWHto. Deie et al., (2014) 

[36] Asserted that OWHto decreased varus moment and 

lateral thrustet while CWHto had no impact on lateral thrust 

reductions. other authors, like Duivenvoorden et al., (2014) 

[29] and Brouwer et al., (2006) [37] didn't find any 

differences. 

Part IV: Patients' activity and environment: The present 

study illustrated that, quite three quarter of study patients 

were climb stairs up and down, while quite half of patients 

within the control group were carrying heavy objects and 

bending his knee. As regarding the residence level, about two 

fifth of patients within the study sample lived within the 

ground, while the majority within the control sample lived 

within the second and third level. Majority of patients in 

study and control using stairs to reach upper floors, while 

within the control group they were using squatting pan and 

this activity increase knee joint load. Within the identical line 

Jin et al., (2013) [38] revealed that the joint degeneration 

further lead to a varus deformity with increasing load 

transmission through the already degenerate compartment. 

Furthermore, knee joint loading are found to be altered in 

patients with early knee OA during gait. Kutzner et al., 

(2010) [39] added that knee joint could even be awfully 

complex and important joint for load and motion, including 

the tibio femoral joint and then the patella femoral joint. The 

steadiness of the joint especially knee hooked in to the 

interaction by ligamentous and cartilaginous structures, 

meniscus additionally as several muscles and tendons. 

Fraysse et al., (2016) [40] explained that the loads placed on 

the tibio femoral joint are more than a few times the load 

during everyday activities and the average peak resulting 

forces were the strongest during the descent of the stairs 

(346% BW), followed by the ascending stairs (316% BW) 

and the walking stage (261% BW). Chen et al., (2014) [42] 

show that the medial-lateral force distribution relies on the 

tibio femoral alignment and varies within different weight-

bearing tasks. The medial-lateral load distribution on the tibia 

varies over a walking gait . And about 75% of the joint load 

goes through the medial tibial plateau during a single-leg 

position. 

Tool II: knee Function: Knee Outcome Survey Activities 

of Daily Living Scale and Lysholm knee scale: The 

postoperative osteotomy exercise enables patients a 

minimum to deal better with daily activities. The world 

results attest a comparatively good initial outcome of knee 

function Benzakour et al., (2010) [21]  

The current study illustrated that there was a 

statistically significant improvement within the mean knee 

function score in study group post application of exercise 

program than the patients within the control group. Da 

Cunha et al. (2019) [42] demonstrated that, improvement 

in functional outcome scores postoperative. Also, Van 

Egmond et al., (2016) [16] mention that a big 

improvement together clinical outcomes was also found 

and Lysholm knee score among the patients in study group 

post application of exercise program than the patients 

within the control group. In addition, Hoorntje et al., 

(2019) [20] founded that improvement after HTO within 



265 Hesham Abd El-Rahim Elkady et al.:  Effect of Postoperative Exercise Program on Knee Physical   

Function Among High Tibial Osteotomy Patients 

the mean Lysholm score at follow-up. Also lhle et al., 

(2016) [15] found improvement of the clinical conditions 

and, consequently, in patient daily working and 

recreational activities. 

6. Conclusion & Recommendations 

The exercise program had a statistically significant effect 

on the improvement of physical function of knee among the 

study group than among the control group. Successful 

postoperative exercises should be practiced for each in order 

to improve the physical function of the knee. 
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