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Abstract
Background: The purpose of this study was to compare the improvement of knee function in patients
with knee osteoarthritis who underwent total knee arthroplasty and arthroscopy in China, and to provide a
scienti�c basis for the application of clinical total knee arthroplasty in knee osteoarthritis.

Methods: A total of 160 patients with knee osteoarthritis who were admitted to Chinese hospital from
January 2017 to December 2018 were studied. They were divided into experimental group and control
group according to their willingness of treatment. The control group was treated with arthroscopy and the
experimental group was treated with total knee arthroplasty. All patients were followed for a period of 6
months. The knee joint function score (HSS), visual analog scale (VAS), and anxiety self-assessment
scale (SAS) scores before and after surgery were compared between the two groups.

Results: The proportion of "excellent or good" in the e�cacy of the experimental group (91.25%) was
higher than that of the control group (72.50%), and the difference was statistically signi�cant (χ2=9.476,
P<0.05). The HSS score of the experimental group was higher than that of the control group (P<0.05),
while the VAS and SAS scores were lower than those of the control group (P<0.05). The scores of various
SF-36 scales in the experimental group were higher than those in the control group after operation
(P<0.05).

Conclusions: Total knee arthroplasty was considered effective in treating patients with knee osteoarthritis
that meet the indications, and is bene�cial to improve knee function and reduce pain in patients. The
surgical treatment also reduced the level of anxiety and effectively improve the quality of life of patients.
Further investigation of its clinical application on treatment of knee osteoarthritis is warranted.

Introduction
Knee osteoarthritis is a condition based on degenerative pathological changes [1,2], it is more common in
middle-aged and elderly people, and its symptoms are mostly red and swollen pain in the knee, pain in
going up and down stairs, and sore knee discomfort when sitting and standing [3]. There will also be
patients with swelling, popping, effusion, etc [4]. If not treated in time, it will cause joint deformities or
disability [5]. Knee joints often also suffer from joint diseases such as knee synovitis, ligament damage,
meniscus injury, knee free bodies, popliteal cysts, patellar softening, goose foot bursitis, and knee varus
[6].

Knee osteoarthritis is one of the more common clinical diseases in orthopedics [7, 8]. It mainly refers to
chronic bone and joint diseases caused by knee cartilage degeneration and bone hyperplasia, which are
more common in the elderly [9, 10]. Most patients with knee arthritis have milder initial symptoms and
will gradually worsen if left untreated. The main symptoms are sore knees, swelling of the knee joints,
and knee popping. Knee joint stiffness and chills are also one of the symptoms of knee arthritis [11]. It is
mainly aggravated by stiffness, fatigue, cold or minor trauma, and severe cases will have limited mobility
[12]. The occurrence of knee arthritis is usually caused by degenerative lesions of the knee joint, trauma,
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overwork and other factors. Knee arthritis is more common in the elderly and is the main cause of leg
pain in the elderly [13]. In addition, overweight, incorrect walking posture, prolonged squatting, cold and
cold knee joints are also the causes of knee arthritis.

So far, surgical treatment has been widely used in clinical osteoarthritis [3, 14]. This treatment method
can not only signi�cantly improve the knee joint function of patients, but also help reduce the knee pain
of patients, and the prognosis is good [15, 16]. And domestic research reports have con�rmed that the
use of total knee arthroplasty for knee osteoarthritis patients can signi�cantly improve the function and
mobility of the knee joint. At the same time, it is conducive to reducing the occurrence of a series of
complications such as infection, dislocation, deep vein thrombosis, and vascular injury, and it is helpful to
promote the early recovery of patients. In view of this, this study explores knee function scores (HSS),
visual analogue scoring (VAS), and self-rating anxiety scale (SAS), in order to provide theoretical basis for
the application of clinical total knee arthroplasty in knee osteoarthritis.

Methods
Collection of general information

A total of 160 patients with knee osteoarthritis who were treated in Chinese hospital from January 2017
to December 2018 were selected as the research subjects. They were divided into experimental group and
control group according to their willingness of treatment. There were 80 cases in each group. The study
protocol was approved by the hospital medical ethics committee and written informed consent was
obtained from all patients before treatment. Diagnostic criteria for knee osteoarthritis in need of surgery
was based on the 2007 edition of Guidelines for the Diagnosis and Treatment of Osteoarthritis [17]: (i)
there was obvious repeated knee pain within 1 month before admission; (ii) X-ray examination revealed
that the joint space was narrow, the subchondral bone was hardened or cystic, and osteophytes formed
at the joint edges; (iii) the joint �uid is clear and the white blood cell (WBC) level is lower than 2000
cells/ml; (iv) patients at age more than 40 years old; (v) morning stiffness time ≤ 30min; and (vi) bone
rubbing feeling during activities. Those who met the above criteria (i) and (ii), or (i), (iii), (v) and (vi), or(i),
(iv), (v) and (vi) can be diagnosed as osteoarthritis.

Inclusion and exclusion criteria

Inclusion criteria were: (i) all patients met the above diagnostic criteria; (ii) age of more than or equal to
45 years old; (iii) those who did not receive any related treatment before study admission; and (iv)
patients with complete clinical and medical records. Exclusion criteria were: (i) patients with severe
dysfunction of heart, liver, kidney and other organs; (ii) persons with severe infectious disease or immune
disease; (iii) patients with rheumatoid arthritis, joint tuberculosis, gout and bone tumor disease; (iv)
persons with neurological diseases or communication di�culties; and (v) person who is participating in
other studies.

Surgical methods
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Patients treated with knee arthroscopic surgery were categorized as control group. Under epidural block
anesthesia, patient was on supine position and the knee-eye approach was performed. During
arthroscopy, the joints were lavaged and the proliferated synovial membrane, cuff, cartilage and debris
were removed. The meniscus was trimmed, the cartilage was polished, and the free body was removed
according to surgeon’s judgment. Then the joints are rinsed, and the incision is sutured after completion
of the aspiration, and the bandage is compressed. After surgery, patient’s joint was compressed with ice
for 12 hours and the drainage tube was removed 48 hours postoperatively. Patients were treated with
conventional antibiotics and anticoagulants to prevent infection and thrombosis after the arthroscopic
knee surgery.

Patients treated with total knee arthroplasty were categorized as experimental group. All patients were
also under epidural block anesthesia for surgery. Incision was made at the anterior median part of the
knee joint and the joint capsule was then incised in the super�cial layer to the patella to determine the
joint disease. Osteophytes, meniscus, cruciate ligament and submental fat pad were excised, and the soft
tissue around the knee joint was then removed according to the speci�c conditions of the patient, and
tibia and femur osteotomy were performed at the same time. The distal femoral joint was kept valgus of
5 to 7 degrees and externally rotated 3 degrees. After completion of prosthesis test, the corresponding
knee prosthesis was implanted with the use of bone cement. After the total knee replacement operation, a
negative pressure drainage tube was placed in the wound, and the incision area was closed with sutures.
After the ice was applied for 48 to 72 hours, the drainage tube was removed and patients were treated
with antibiotics and anticoagulants. All patients were followed for a period of 6 months.

Observation indicators

Changes in HSS, VAS and SAS scores, treatment e�cacy, and quality of life of patients were compared
between two groups before and after surgery. Among them, HSS is mainly used to evaluate the functions
of patients' knee joints, mainly including joint stability, joint muscle strength, range of motion, joint
function, joint pain, and degree of joint �exion deformity [18]. The total score is 100 points. A higher score
indicates better knee function. VAS is mainly used to assess the pain intensity of patients, with a total
score of 0 to 10 points, and the higher the score, the more severe the patient's pain [10]. SAS is mainly
used to assess the psychological anxiety of patients. It contains 20 items, of which SAS scores 1 to 4
points. The higher the score, the more severe the patient's anxiety [19]. The curative effect is mainly
judged based on the HSS score: an HSS score of ≥84 is excellent; an HSS score of 80-83 is good; an HSS
score of 60-69 is acceptable; an HSS score of <60 is poor. Excellent rate = (excellent number + good
number) / total number of cases × 100%. The Short Form-36 (SF-36) scale was used to evaluate and
analyze the quality of life of patients, including eight aspects such as physiological function, physical
function, physical pain, general health, social function, vitality, emotional function and mental health.
There are 100 points for each aspect. A higher score indicates a better quality of life.

Statistical Analysis
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Data analysis was performed using SPSS 21.0 statistical software. Measurement data were expressed as
mean ± standard deviation (M ± SD), and comparison was performed using t-test. Counting data were
expressed by examples and percentage, and comparison was made by χ2 test. P-value of less than 0.05
was considered statistically signi�cant.

Results
Analysis of general demographic characteristics and surgical e�cacy of the two groups of respondents

The control group included 45 males and 35 females, with an average age of 59.31 ± 5.49 years and a
course of disease of 4.41 ± 0.71 years. The subjects in the experimental group were 41 males and 39
females, with an average age of 58.77 ± 6.65 years and a course of disease of 4.42 ± 0.76 years. There
were no signi�cant differences in gender, age, and duration of disease between the two groups of
participants (P>0.05).

In the control group, the curative effect was excellent in 28 cases, good in 30 cases, fair in 15 cases, and
poor in 7 cases, while the participants in the experimental group had 37 cases with excellent surgical
outcomes, 36 cases with good outcomes, 6 cases with fair outcomes, and 1 case with poor outcome.
There were a total of 73 (91.25%) patients achieving "excellent or good" outcomes after treatment with
total knee arthroplasty, which was higher than that observed in 58 (72.5%) patients treated with knee
arthroscopic surgery with necessary meniscal resection or other surgical procedures as indicated, and the
difference was statistically signi�cant (χ2 = 9.476, P <0.05). The results of statistical analysis are shown
in Table 1.

HSS, VAS, and SAS scores before and after surgery in the two groups

There was no signi�cant difference in the HSS, VAS, and SAS scores between the control group and the
experimental group before surgery (P>0.05). After surgery, the HSS score of the experimental group was
statistically higher than that of the control group, while the VAS and SAS scores were statistically lower
than those of the control group (P<0.001). Results are shown in Table 2.

SF-36 scores before and after surgery in the two groups

There was no signi�cant difference in the scores of SF-36 before surgery between the two groups
(P>0.05). The scores of various SF-36 sub-scales after the operation were also compared. Each score of
the SF-36 scale of patients in the experimental group was statistically higher than those in the control
group(P<0.001) which represents a better quality of life was observed in patients treated with the total
knee arthroplasty. The results of statistical analysis are shown in Table 3 and 4.

Discussion
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Knee osteoarthritis is a degenerative disease of the knee cartilage caused by multiple factors and
secondary bone hyperplasia [16, 20]. The main clinical manifestations are knee pain, limited mobility, and
deformity. Some patients are accompanied by joint swelling and stiffness, which seriously affects their
quality of life [21]. Knee osteoarthritis is one of multiple chronic joint diseases with a high incidence. The
incidence of knee osteoarthritis among people over 40 years old in China ranges from 10% to 17%, while
the incidence of people over 60 years old is 50%, and the incidence of people over 75 years of age is as
high as 80% [22]. Total knee arthroplasty used to be the surgical treatment for ineffective knee joint
disease. It helps improve joint functions, reduce joint pain, and minimize the adverse impact of the
disease on patients' daily living. However, the surgery may not be always successful due to various
reasons [23, 24], for example, the postoperative pain may become more severe. Combining the effects of
joint swelling and intra-articular hemorrhage, patients may be di�cult to recover after surgery physically,
and in turn seriously affect the patient's psychological well-being.

Nevertheless, the results of this study indicated that the ratio of "excellent and good" surgical outcomes in
the experimental group was 91.5%, which was higher than that of 72.5% in the control group. This
showed that total knee arthroplasty achieved a good treatment outcomes in patients with knee
osteoarthritis and could effectively improve the knee function of patients. From our clinical experience,
this treatment method can effectively clear the soft tissue around the knee joint by removing the
submental fat pad, meniscus, cruciate ligament and osteophytes, and further avoids the deviation of the
tibial prosthesis and the loosening of the prosthesis. At the same time, the stability and mobility of the
knee joint of the patient are enhanced, wear of the inner pad between the joints is delayed, and the
purpose of improving the knee function of the patient can then be �nally achieved. Total knee
arthroplasty is the main treatment method for patients with knee joint disease who are ineffective after
various conservative treatments. Among them, degenerative osteoarthrosis of the knee joint is the most
common joint diseases [25]. After patients undergo total knee arthroplasty, joint pain can usually be
signi�cantly improved, and local deformities can be effectively corrected. This will improve the knee
function of the patient and keep the knee joint stable for a long time.

According to this study, the HSS score of the experimental group was higher than that of the control
group, and the VAS and SAS scores were lower than those of the control group. The results suggested
that treatment of total knee arthroplasty in patients with knee osteoarthritis will help improve their knee
functions, and reduce their levels of pain and anxiety. Total knee arthroplasty is a simple operation which
timely corrects knee joint deformity of the patient. This treatment is bene�cial to maintain the balance of
the soft tissue in the knee joint, thereby ensuring the stability of the knee joint. It also helps avoid the pain
and other series of symptoms caused by the decline of joint performance, and further effectively alleviate
the negative emotions such as anxiety and fear caused by pain.

The study also demonstrated that the scores of various SF-36 scales in the experimental group were
higher than those in the control group. The results suggested that total knee arthroplasty can improve the
quality of life of patients with knee osteoarthritis. The main reason may be related to the effective
improvement of knee joint function, reduction of pain and anxiety, and promotion of the recovery of
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patients' physical and mental health [26]. When performing total knee arthroplasty on patients with knee
osteoarthritis, it is necessary to improve the condition analysis, clarify the type of medial soft tissue, and
the main treatment goals are to correct knee dislocation and improve tissue loosening.

Conclusions
In summary, total knee arthroplasty can be considered as one of the treatment choices for patients with
knee osteoarthritis. The treatment signi�cantly improves knee function, physical and psychological well-
being of patients, and thus bene�cial to improving the quality of life of patients. Further investigation on
the long-term outcomes and impact may unveil the full potential of this surgical treatment for knee
osteoarthritis.
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Tables
Table 1 

Analysis of general demographic characteristics of survey respondents 

Variables Control group(n=80) Experimental group(n=80) x2 or t P

Age(years) 59.31±5.49 58.77±6.65 0.558 0.578

Course of disease (years) 4.41±0.71 4.42±0.76 -0.092 0.927

Gender        

Male 45 41 0.402 0.526

Female 35 39    

Surgical outcome        

Excellent 28 37 9.476 0.002

Good 30 36    

Fair 15 6    

Poor 7 1   
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Table 2 
HSS, VAS, and SAS scores before and after surgery in the two groups

Variables Control group Experimental group t P

HSS Before surgery 41.96±6.03 41.88±5.86 0.085 0.932

After surgery 70.75±6.00 84.92±7.24 -13.488 <0.001

VAS Before surgery 5.66±0.89 5.56±0.76 0.717 0.474

After surgery 4.16±0.73 2.22±0.58 18.676 <0.001

SAS Before surgery 42.81±9.74 41.18±8.59 1.12 0.265

After surgery 30.03±6.62 19.54±6.39 10.199 <0.001

 

Table 3 
Comparison of the scores of the SF-36 scale before surgery between the two groups

of respondents

Variables Control group Experimental group t P

Physiological function 27.43±5.55 26.70±5.74 0.82 0.413

Physical function 30.63±6.32 31.28±6.80 -0.626 0.532

Physical pain 33.01±7.24 33.12±7.69 -0.099 0.921

General health 28.91±8.35 29.19±8.32 -0.207 0.836

Social function 31.54±8.81 29.41±9.93 1.438 0.152

Vitality 42.93±9.19 43.82±7.16 -0.678 0.499

Emotional function 30.33±9.35 29.57±9.43 0.511 0.61

Mental health 35.81±8.41 35.35±10.31 0.309 0.758
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Table 4 
Comparison of the scores of the SF-36 scale after surgery between the two groups of

respondents

Variables Control group Experimental group t P

Physiological function 61.56±5.70 69.67±6.89 -8.108 <0.001

Physical function 61.67±7.11 71.24±6.62 -8.823 <0.001

Physical pain 65.04±7.86 75.65±8.93 -7.974 <0.001

General health 63.42±7.2 75.84±8.42 -10.026 <0.001

Social function 63.15±10.17 79.23±9.53 -10.319 <0.001

Vitality 71.91±9.58 80.56±8.69 -5.988 <0.001

Emotional function 63.59±7.97 74.5±8.36 -8.454 <0.001

Mental health 62.4±6.68 72.05±7.58 -8.535 <0.001


