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  Abstract 
Objective: Compare and analyze the specific effects of knee unicondylar replace-
ment and Open Wedge High Tibial Osteotomy (OWHTO) treatment on the knee 
joint motor function and athletic ability of patients with K-LIII grade knee medial 
compartment osteoarthritis. Methods: 100 cases of K-LIII grade medial compart-
mental knee osteoarthritis patients seen in the Department of Orthopaedics of the 
hospital from December 2022 to December 2023 were selected and randomly 
grouped according to the lottery method, with 50 cases in each group. 50 cases were 
treated with Unicompartmental Knee Arthroplasty (UKA), which was set up as the 
UKA group, and 50 cases were treated with OWHTO, which was set up as the UKA 
group. The other 50 cases adopted the OWHTO, which was set as the OWHTO 
group; the knee joint function, knee joint mobility, and postoperative complications 
of the two groups were compared. Results: All the knee motion function indexes 
of the two groups at 6 months after the operation were significantly improved com-
pared with those before the operation, and the knee flexion angle value of the pa-
tients in the UKA group was higher than that of the OWHTO group, and its exten-
sion angle value and stabilization value were lower than that of the OWHTO group, 
P < 0.05. The 6-min walking distance and Tegner knee motion score of both groups 
at 6 months after surgery were significantly improved compared with the preoper-
ative period, and the 6-min walking distance of patients in the UKA group was 
longer than that of the OWHTO group, and their Tegner knee motion scores were 
higher than those of the OWHTO group, P < 0.05. The postoperative complication 
rate was 8.00% in the UKA group and 10.00% in the OWHTO group, and there was 
no significant difference in the comparison between the groups, P < 0.05. Conclu-
sion: UKA is more effective than OWHTO in treating patients with osteoarthritis 
of the medial intercalary compartment of the knee of grade K-LIII, and it is espe-
cially suitable for patients who are older, with a low demand for activity, and whose 
lesions are mainly concentrated in a single compartment. 
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Osteoarthritis (OA) is a common type of osteoarthritis of the knee, which is mainly caused by the pathological 
changes of the articular cartilage of the medial compartment of the knee joint, such as wear and tear, degeneration 
and osteomalacia, which leads to a series of symptoms such as pain, swelling, deformity, and limitation of activities 
of the knee joint [1]. Medial compartment OA is not to be underestimated, and if it is not treated in time, it will 
seriously affect the quality of life of patients and bring a heavy burden to their families. Currently, surgical treatment 
is the mainstay of clinical treatment for medial interventricular OA, of which UKA and OWHTO are two important 
surgical procedures, both of which are effective in the treatment of medial interventricular OA. UKA is suitable for 
patients with unicompartmental lesions, and it is mainly designed to replace the diseased interarticular compartment 
to preserve the integrity of the skeletal and ligamentous structures of the other interarticular compartments, which 
has the advantages of less trauma and faster recovery [2]. OWHTO is an orthopedic osteotomy that adjusts the lower 
limb force line to the lesion-free lateral compartment and decreases the pressure in the medial compartment to alle-
viate the symptoms of knee pain and swelling and to slow down the process of medial compartment injury [3]. There 
are advantages and disadvantages of the two surgical procedures for the treatment of medial interventricular OA of 
the knee. In view of this, the present study was conducted to compare and analyze the effects of UKA and OWHTO 
on the knee joint motor function and motor ability of patients with medial interventricular OA by means of compar-
ative tests, in the hope of providing a more valuable reference basis for future clinical treatment. It is reported as 
follows: 

1. Information and Methods 

1.1 General information 

One hundred patients with K-L grade III medial knee interstitial OA from the Department of Orthopaedics of the 
hospital from December 2022 to December 2023 were selected and randomly grouped into 50 cases each according 
to the lottery method. The UKA group consisted of 22 males and 28 females; the age range was 45-65 years old, with 
an average age of 52.11±3.28 years; the shortest duration of the disease was two years and the longest was six years, 
with the average duration of the disease of 4.11±1.08 years; the OWHTO group was divided into 29 cases of left knee 
and 21 cases of right knee according to the site of disease. The OWHTO group contained 23 males and 27 females; 
the age range was 45-65 years old, with an average age of (52.14±3.26) years; the shortest duration of the disease 
was 2 years, the longest was 6 years, and the average duration of the disease was (4.13±1.11) years; and the patients 
were classified into 27 cases of left knee and 23 cases of right knee according to the diseased site. The baseline data 
of the two groups of KOA patients were well matched (P > 0.05) and comparable. 

Inclusion criteria: (1) all cases were comprehensively diagnosed with the condition by physical examination, blood 
and urine routine, X-ray, CT and other examinations, and all met the relevant diagnostic criteria in the Osteoarthritis 
Diagnostic and Treatment Guidelines (2018 Edition) [4]; (2) all were diagnosed as patients with K-LIII grade medial 
knee interstitial OA by K-L staging; and (3) all met the indications for UKA surgery or the indications for OWHTO 
surgery. 

Exclusion criteria: (1) with other arthritis, such as infectious arthritis and rheumatoid arthritis; (2) with joint de-
generation; (3) with incomplete clinical data; and (4) those who could not cooperate with regular follow-up. 

1.2 Methodology 

Both groups were given continuous epidural anesthesia, and surgical operations were performed. (1) UKA group: 
patients were placed in the supine position, and after routine disinfection and spreading of towels, the affected limbs 
were placed on the leg braces so that the knee joints were naturally hanging down, and a balloon tourniquet was 
applied to the root of the thighs, and the pressure was maintained at 300-350mmHg. A longitudinal incision of 6-8cm 
was made on the medial patellar side of the knee, and the skin, subcutaneous tissue, and deep fascia were incised 
sequentially to reveal the medial knee joint space. The patella is dislocated laterally to fully expose the medial com-
partment of the knee joint. The synovial membrane, bony redundancy, and meniscus fragments are removed from the 
joint, and then the tibial osteotomy is performed with a special osteotomy instrument. According to the patient's knee 
size and anatomy, a suitable femoral osteotomy mold is selected to determine the position and angle of the femoral 
osteotomy. The Oxford third-generation mobile meniscus prosthesis, manufactured by Biomet, was selected for re-
placement. The prosthesis replacement was completed in strict accordance with the UKA standard procedure. After 
installation of the prosthesis, the stability, mobility, and force line of the joint were checked again to ensure that the 
position of the prosthesis was accurate and the joint function was good. Finally, the joint cavity was flushed, 
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hemostasis was thoroughly performed, drainage tubes were placed, and the incision was closed layer by layer. (2) 
OWHTO group: preoperative X-ray and CT tests were performed to determine the amount of osteotomy. The surgical 
position and anesthesia were the same as above. After applying a balloon tourniquet to the root of the thigh, a longi-
tudinal incision of about 8-10 cm was made on the medial side of the proximal tibia, and the skin and subcutaneous 
tissues were incised sequentially to reveal the medial bone surface of the proximal tibia. Under fluoroscopic condi-
tions, two 2.5 mm Kirschner pins are inserted sequentially into the proximal tibia to indicate the direction of osteot-
omy. Horizontal and superior osteotomies were performed sequentially with the assistance of the osteotomy guide 
and positioning frame. After the osteotomy is completed, the proximal tibia is secured with locking plate screws to 
correct the lower extremity force line, which usually passes through the lateral 60%-70% of the tibial plateau. The 
position of the plate, the corrected angle of the osteotomy, and the stability of the fixation are reconfirmed by fluor-
oscopy. Finally, the incision is irrigated, drains are placed, and the incision is closed layer by layer. 

1.3 Observation indicators 

1.3.1 Knee joint motor function assessment 
Measure the knee joint mobility and stability of the patients before and 6 months after the operation. The patient was 
in the supine position, and a protractor was used to measure the knee joint mobility, with the normal flexion range of 
0-135° and extension range of 0-5°. The distance traveled between the tibiae was tested using the KT2000 Knee 
Stability Tester to quantify knee laxity. Detailed records were kept of the values of each measurement. 

1.3.2 Assessment of knee joint mobility 
Assess the knee joint mobility of the patients before and 6 months after the operation. The 6-minute walking test was 
used, and the patients were instructed to walk as far as possible for 6 minutes on a 30m long flat corridor, and the 
actual distance walked by the patients during the 6 minutes was recorded to assess their walking ability. The Tegner 
Knee Motion Score was used to select the maximum degree of motion that the patient was able to engage in at the 
moment, and the score ranged from 0 to 10, with the larger score indicating that the patient's knee motion ability was 
stronger. 

1.3.3 Postoperative complication statistics 
The patients were counted for the complications that occurred since the postoperative day, such as infection, deep 
vein thrombosis, loosening of the prosthesis in the UKA group, poor bone healing in the OWHTO group, etc., and 
the total incidence of complications in each group was calculated. 

1.4 Statistical methods 

All experimental data were analyzed by SPSS 24.0, count data and measurement data were described statistically by 
percentage (%), "mean ± standard deviation" ( x s± ), and data were compared by chi-square χ2, independent samples 
t-test, respectively. The test criterion P < 0.05 indicates statistical significance. 

2. Results 

2.1 Comparison of knee joint motor function between the two groups 

Table 1. Comparison of knee joint motor function between the two groups ( x s± ) 

Groups 
Flexion angle (°) Extension angle (°) Stability (mm) 

Preoperative 6 months after 
surgery Preoperative 6 months after 

surgery Preoperative 6 months after 
surgery 

UKA group (n=50) 105.22±9.78 125.88±7.23 5.66±1.43 2.43±0.76 5.32±1.02 3.27±0.68 

OWHTO group 
(n=50) 105.24±9.66 120.14±6.82 5.68±1.46 2.64±0.82 5.34±1.04 3.62±0.56 

t 0.010 4.084 0.069 1.328 0.097 2.809 

P 0.992 0.000 0.945 0.187 0.923 0.006 
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All the knee joint motor function indexes of both groups at 6 months after surgery were significantly improved 
compared with the preoperative period, and the knee flexion angle value of the patients in the UKA group was higher 
than that of the OWHTO group, and its extension angle value and stabilization value were lower than that of the 
OWHTO group, P < 0.05 (see Table 1). 

2.2 Comparison of knee joint mobility between the two groups 

The 6-min walking distance and Tegner knee motion score of both groups at 6 months after surgery were significantly 
improved compared with the preoperative period, and the 6-min walking distance of the patients in the UKA group 
was longer than that of the OWHTO group, and their Tegner knee motion scores were higher than those of the 
OWHTO group, P < 0.05 (see Table 2). 

Table 2. Comparison of knee joint mobility between the two groups ( x s± ) 

Groups 
6 min walking distance (m) Tegner Knee Motion Score (points) 

Preoperative 6 months after surgery Preoperative 6 months after surgery 

UKA group (n=50) 216.28±12.99 423.11±23.18 3.21±0.57 6.71±1.58 

OWHTO group (n=50) 216.31±12.43 390.23±20.31 3.24±0.61 4.51±1.49 

t 0.012 7.544 0.254 7.163 

P 0.991 0.000 0.800 0.000 

2.3 Comparison of postoperative complications between the two groups 

The postoperative complication rate was 8.00% in the UKA group and 10.00% in the OWHTO group, and there was 
no significant difference in the comparison between the groups, P < 0.05 (see Table 3). 

Table 3. Comparison of postoperative complications between the two groups [n (%)] 

Groups n Infections Deep vein thrombosis Loose prosthesis Poor bone healing Total incidence 

Group UKA 50 1 1 2 0 4 (8.00) 

OWHTO Group 50 1 2 0 2 5 (10.00) 

χ2      0.244 

P      0.621 

3. Discussion 

At present, there is still some controversy in the clinical choice of the procedure for the treatment of medial compart-
ment OA of the knee. Whether to choose UKA or OWHTO has become a major problem in the treatment of medial 
compartment OA of the knee joint. UKA surgery will not affect the patient's patella, lateral compartment, and cruciate 
ligament, but the prosthesis is prone to loosening and other problems in the postoperative period. OWHTO can help 
patients delay the process of OA by correcting stresses in the patient's knee joint and alleviate the symptoms of OA, 
but the osteotomy site needs time to heal and is prone to poor healing if not properly cared for during the period, and 
the patient's motor function is relatively slow to recover. The patient's knee joint function is relatively slow in recovery. 
However, it takes time for the osteotomy site to heal after surgery, and poor healing is likely to occur if improper care 
is not provided during this period, and the recovery of the knee joint motor function of patients is relatively slow [5]. 
Therefore, clarifying the advantages and shortcomings of UKA and OWHTO can provide a scientific, objective, and 
comprehensive basis for clinicians to improve the treatment effect of OA in the medial compartment of the knee. 

The results of this study showed that at 6 months after the operation, the knee joint motor function and athletic 
ability of each group improved significantly compared with the preoperative period, and the knee flexion angle value 
of the patients in the UKA group was higher than that of the OWHTO group, while the extension angle value and 
stabilization value of the patients were lower than those of the OWHTO group; the 6-min walking distance of the 
patients in the UKA group was longer than that of the OWHTO group, and their Tegner knee joint motor scores were 
higher than those of the OWHTO group; The results suggest that the recovery of knee joint motor function and athletic 
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ability after UKA treatment is better than that of OWHTO. The reason for this is that UKA directly replaced the 
diseased joint compartment, quickly restored the flatness of the joint surface, and preserved the normal structure of 
the joint, so that the knee joint could quickly recover its function and ability to move after surgery [6]. OWHTO, 
however, through precise osteotomies and implantation of prostheses, the wear and tear of the articular cartilage of 
the patients was reduced, and the mobility and stability of the knee joint of the patients were improved [7]. However, 
the patients selected for this study were middle-aged and elderly people, with the problems of older age and relatively 
weak recovery ability of the organism, so the postoperative recovery of the patients in the OWHTO group required a 
certain amount of time, and it was not possible to obtain a better recovery of the knee joint motor function and athletic 
ability in a short period of time. However, with the passage of time, patients in the OWHTO group can still obtain 
the same treatment effect as that of the UKA group after the osteotomy site is completely healed [8]. From the level 
of surgical safety, the incidence of postoperative complications in the UKA group in this study was 8.00%, and the 
incidence of postoperative complications in the OWHTO group was 10.00%, and there was no significant difference 
in the comparison between the groups (P < 0.05), which indicates that UKA and OWHTO have a certain degree of 
safety, and that after the end of the two surgical styles, close attention to and timely treatment of abnormalities in the 
patients can achieve a better surgical effect. 

In conclusion, UKA is more effective than OWHTO in treating patients with grade K-LIII medial knee compart-
ment osteoarthritis, and is particularly suitable for patients who are older, have a low activity demand, and whose 
lesions are mainly concentrated in a single compartment. 
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