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INTRODUCTION

Osteoarthritis (OA) is one of the most common joint diseases, mainly due to the degeneration of articular cartilage and the abnormal biosynthesis of proteoglycan in articular cartilage, which seriously affects the quality of life of patients. At present, the incidence of osteoarthritis is mainly concentrated in middle-aged and elderly people over 40 years old, with a prevalence rate of 17.0%. However, there are also studies showing that the incidence still exists in children and infants, but it is more related to genes and environment. In the next few decades, the prevalence of OA will gradually increase, which will seriously affect people's health and quality of life, and bring a huge burden to China's national economic and social development (1).

In addition to affecting physical health, OA can also affect mental health. Studies have shown that patients with OA have a higher probability of depressive symptoms than healthy groups (2). Another study found a strong relationship between OA and memory loss (3). At the same time, OA can increase the risk of cardiovascular disease (4–6).

The risk factors of OA are diverse, including heredity, aging, obesity and so on. In the early stage of OA, the cartilage surface is still intact. The lesions first manifest as molecular changes in the extracellular matrix (7), Figure 1: Rat osteoarthritis(Cartilage cell hypertrophy and differentiation); accompanied by chondrocyte hypertrophy and differentiation, marker expression, destruction of cartilage integrity, and subsequent apoptosis of articular chondrocytes (8). Relevant studies have found that cytokines are closely related to the pathogenesis of OA. In patients with OA, cartilage matrix homeostasis is destroyed by pro-inflammatory cytokines and chemokines (IL-1, IL-6, and IL-8), which stimulate macrophages and chondrocytes to co-produce proteases, nitric oxide (no) and eicosanoids, etc, which participate in the process of catabolism and induce apoptosis (9). which in turn induces synthesis of MMPs (MMP-1, MMP-3, and MMP-13) through amplification of pro-inflammatory cytokines (such as TNF-α, IL-6 and IL-8), increase the destruction of articular cartilage cells (10).
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FIGURE 1 | Rat osteoarthritis(Cartilage cell hypertrophy and differentiation).


At present, according to the progress of the disease, its treatment methods are mainly divided into three categories. Firstly, basic treatment mainly focuses on acupuncture, moxibustion, massage and exercise in traditional Chinese medicine, mainly for patients with mild symptoms; Secondly, drug treatment, mainly non steroidal anti-inflammatory drugs, analgesics, intra-articular injection drugs, etc; Thirdly, surgical treatment is mainly for patients with advanced OA, such as articular cartilage repair, arthroscopic cleaning, artificial joint replacement and so on.



MAIN SURGICAL TREATMENT OF OSTEOARTHRITIS


Joint Debridement

Joint debridement is a basic surgical operation. The early treatment of joint diseases plays a decisive role in wound healing and the recovery of the function and shape of injured tissues, which should be paid attention to. In clinic, joint debridement is often combined with artificial prosthesis surgery. In order to prevent the formation of sinus tract in joint surgery, joint debridement is often used to keep the prosthesis, and the patient is debrided at the right operation time, so as to prevent the fever caused by infection from being difficult to cure and hinder the formation of the final sinus tract. In most cases, debridement can effectively remove the dead and inflammatory tissues around the joints of patients, and can significantly reduce the recurrence rate of patients with low-grade infection.



Arthroscopic Debridement

For mild to moderate arthritis, joint debridement is recommended, which can effectively remove intra-articular effusion and improve joint function. However, in view of the older age of OA patients and the fact that arthroscopic debridement can not completely repair bone joints and damaged cartilage tissue, some patients treated with arthroscopic debridement alone are not effective. And in the current surgery, the patient will be placed in the supine position, and the waist will be anesthetized, and the surgical site will be disinfected with a disinfectant spread towel. Most of the surgical methods are to take the anteromedial approach of the knee joint to operate on the patient, and then the operating instruments will be placed in turn, and the anteromedial approach will be used to place the light source.

The researchers found that ultrasonic conduction percutaneous local drug penetration has the advantages of high local drug concentration and avoidance of liver first-pass effect and is widely used in clinical practice. Therefore, after arthroscopic debridement, topical ultrasound percutaneous administration can achieve better results, can significantly relieve the patient's knee joint pain, swelling and other symptoms, and improve knee joint function. Its mechanism of action may be related to this combination therapy. The expression levels of BGP, OPG, and RANKL, which are biochemical indicators of benign regulation of bone metabolism, were significantly down-regulated in vivo. However, arthroscopy technology can not fully meet the needs of patients, mainly for patients with moderate osteoarthritis. Severe patients eventually need artificial joint replacement to solve the end-stage joint degeneration.



Artificial Joint Replacement

Artificial joint replacement is the most effective surgical method for the treatment of end-stage degenerative joint diseases and other joint diseases. It can improve the joint mobility and relieve patients’ joint pain symptoms in the short term after surgery, so as to meet the requirements of high quality of life for patients. During the operation, the surgeon will adjust according to the patient's operation position, such as knee joint, hip joint, ankle joint, etc. will perform lower limb operation in supine position, while shoulder joint, elbow joint, etc. will perform upper limb operation in beach chair position (a supine position in which the upper body is higher than the operating table plane); After that, the doctor will cut the tissue of the patient's diseased position to expose the joints at the surgical site; Remove the joint replacement part; Implant artificial prosthesis; Confirm whether the reduction and fixation are satisfactory; Rinse the incision, and finally sew and bandage.

As stated in the manuscript before, the biggest problem in artificial joint replacement is the aseptic loosening of the prosthetic joint, which is the main complication affecting the life of the prosthesis. Complications caused by prosthesis infection will greatly reduce the recovery rate of patients, and there is a higher possibility that patients can't bear the discomfort and pain caused by complications, and even take their lives. It seriously hinders the popularization and application of artificial joints and people's confidence in joint replacement surgery. Prosthetic joint revision surgery is much more difficult than primary joint replacement surgery. In the operation, there will be a bigger problem on the surgical surface, and there is a great risk of infection in debridement, and the postoperative recurrence rate is extremely high. And revision surgery is more traumatic, has a high risk of death during the operation, and has poor postoperative joint function recovery, which often brings huge physical and economic burdens to patients.




DISCUSSION

The development of materials science has become a key research field in bone and joint development. And the most important mechanism of prosthesis is the absorption and dissolution of bone around the prosthesis induced by wear particles. Therefore, the first step is to explore the mechanism of osteolysis from the biological point of view and find the key biological factors, so as to prevent the dissolution of bone tissue around the prosthesis; Secondly, focus on the prosthesis materials, to create more wear-resistance and more compatible with human tissue prosthesis materials. 3D printing technology can print more personalized joint materials, with better wedge fit, which is more conducive to the recovery of patients.

In recent years, minimally invasive surgery has gradually become the treatment trend of knee OA because of its advantages of small trauma and rapid recovery. Minimally invasive technology can reduce patients’ pain, reduce the amount of bleeding and have better postoperative activity function, but it is difficult to ensure the accuracy of prosthesis position. Recently, with the application of computer navigation and robot technology in treatment, the defect of inaccurate positioning of minimally invasive technology has been made up. Computer navigation can accurately calculate the amount of osteotomy and guide the position and angle of prosthesis placement. Compared with the traditional method, it has the advantages of high precision of prosthesis implantation, good recovery of lower limb force line and good recovery of postoperative knee function (11). Moreover, the update of technology has made the age problem of patients gradually disappear. In the future, no matter how old or old the patients are, there will be a chance to be cured. And the development of interdisciplinary integration will inevitably bring more convenience and advantages to the surgical treatment of bone and joint patients.
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