
© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(9):9859-9869 | https://dx.doi.org/10.21037/apm-21-2145

Original Article
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Background: Knee osteoarthritis (KOA) causes joint pain and dysfunction that severely affects the patient’s 
ability to walk. Arthroscopy combined with intraarticular injection of sodium hyaluronate can slow the 
development of knee osteoarthritis, but there is a lack of rigorous evidence-based medicine evaluation, and 
it has not been recognized by some scholars at home and abroad. This paper analyzed the clinical efficacy 
of arthroscopy combined with intraarticular injection of sodium hyaluronate in slowing knee osteoarthritis 
based on Lysholm score.
Methods: Randomized control trials of arthroscopy combined with intra-articular injection of sodium 
hyaluronate in the treatment of KOA on Chinese and English databases were retrieved using the following 
search terms: “knee osteoarthritis”, “arthroscopic debridement of the joint”, “articular cavity”, and “sodium 
hyaluronate”. The quality of the literature was evaluated using the Rev Man 5.3 software.
Results: Twelve literatures were included in the meta-analysis. Regarding Newcastle-Ottawa Scale (NOS) 
score, of the 12 literatures, 7 literatures (58.33%) scored 6–9 points, 3 literatures (25%) scored 3–5 points, 
and 2 literatures (16.67%) scored 0–2 points. With a random effects model used for analysis, the Lysholm 
score after 1 month of combined treatment was significantly higher than that before treatment [mean 
difference (MD) =30.65, 95% confidence interval (CI): 19.44, 41.86, P<0.01]. Further, after 3 months of 
combination treatment, the Lysholm score was significantly higher than that before treatment (MD =24.04, 
95% CI: 13.75, 34.32, P<0.01), and the same trend was also observed after 6 months (MD =20.41, 95% 
CI: 14.43, 26.40, P<0.01) and after 12 months (MD =20.86, 95% CI: 8.99, 32.72, P<0.01) of combination 
treatment. Overall, the combined treatment achieved significantly better clinical therapeutic effects than the 
single treatments in the control group [odds ratio (OR) =7.51, 95% CI: 4.84, 11.65, P<0.01].
Discussion: This meta-analysis has confirmed that arthroscopy combined with intra-articular injection 
of sodium hyaluronate demonstrates significant clinical therapeutic effects in the treatment of KOA. This 
combination treatment can significantly improve knee joint function, relieve clinical symptoms, and improve 
patients’ quality of life.
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Introduction

Knee osteoarthritis (KOA) is a common chronic orthopedic 
joint disease which entails non-inflammatory degeneration 
of the articular cartilage of the knee. It arises from the 
wear and disappearance of articular cartilage over time, 
commonly known as bone spurs and bone hyperplasia (1). 
Causes of KOA include chronic strain, obesity, osteoporosis, 
trauma, and genetic factors. KOA mainly manifests as joint 
pain, swelling, and restricted movement, and in severe cases, 
joint deformities may develop, affecting the individual’s 
quality of life (2).

Generally, surgery is required when conservative 
treatment proves ineffective. Surgical plans vary depending 
on the patient’s condition and can include arthroscopic 
joint debridement surgery, osteotomy, unicondylar knee 
arthroplasty, and total artificial knee replacement surgery (3).

Arthroscopic joint debridement includes synovectomy, 
chondroplasty, the removal of free objects, meniscus 
resection, and loosening of the ligaments (4). It can not 
only aid in reducing the release of inflammatory factors 
in the joint cavity, but can also relieve various clinical 
symptoms such as pain and edema in the joint. Although 
arthroscopic joint debridement cannot completely restore 
the anatomical structure of the joint, it can repair diseased 
tissue and remove inflammatory mediators. As a minimally 
invasive surgery, arthroscopic joint debridement reduces 
the patient’s time in the operating room, and minimizes 
blood loss and tissue damage. It also helps to minimize pain 
during healing, speeds up recovery, and reduces the chance 
of complications (5). 

The knee joint cavity is formed by approximately 3– 
5 mL synovial fluid, together with articular cartilage (6). 
Hyaluronic acid is an important component of normal 
joint synovial fluid that helps to prevent wear and tear of 
cartilage. It is a polymer comprising molecular units which, 
at most, consists of 25,000 units.  It is mainly synthesized by 
synovial cells and mononuclear phagocytes. In patients with 
KOA, the production and quality of hyaluronic acid cannot 
be guaranteed, but supplementation of hyaluronic acid  
in vitro makes it possible to relieve friction and pain (7,8). In 
general, two weeks after arthroscopy, the exudation caused 
by surgical trauma will stop. At this time, the poor effusion 
can be extracted by puncture, and the supplementation of 
exogenous sodium hyaluronate can improve the content 
of sodium hyaluronate in the synovial membrane, and 
re-form a natural barrier to prevent further destruction 
and disappearance of cartilage matrix. Therefore, the 

biological function of synovial membrane is improved 
under pathological condition, joint friction and pain are 
relieved or eliminated. By inhibiting leukocyte movement 
and chemotaxis, it can reduce synovial permeability, 
increase the production of high molecular sodium 
hyaluronate, and reduce intraarticular exudation. Covering 
and protecting nociceptors, pain mediators are combined 
to relieve pain. It binds to glycoproteins and prevents 
them from participating in the inflammatory process. 
Meanwhile, sodium hyaluronate enters the cartilage matrix 
and forms polymers with glycoproteins to repair damaged 
cartilage. Arthroscopic surgery has the characteristics of 
precision, short recovery time, and few complications, 
and combined with intraarticular injection of sodium 
hyaluronate can significantly enhance the clinical efficacy. 
Cho et al. [2011] (9) has shown that cartilage degeneration 
is the main pathological feature of KOA, and that intra-
articular injection of exogenous sodium hyaluronate forms 
a protective barrier to lubricate the joint cavity, which is 
conducive to the repair of the articular cartilage (9).

The majority of literatures to date have been single-
center randomized controlled trials (RCTs) with small 
sample sizes. In the present study, a meta-analysis was 
conducted to systematically analyze the effectiveness of 
arthroscopy combined with intra-articular injection of 
sodium hyaluronate in the treatment of KOA, with the aim 
of providing an evidence-based foundation for the clinical 
treatment of KOA.

Most of the existing studies are small sample size, single-
center randomized controlled trials, and simple arthroscopy 
or simple intraarticular injection of sodium hyaluronate 
for the treatment of KOA. The innovation of this study 
is to compare the effectiveness of arthroscopy combined 
with intraarticular injection of sodium hyaluronate and 
arthroscopic debridement alone in the treatment of KOA 
by using systematic evaluation and meta-analysis, so as 
to provide scientific and evidence-based evidence for the 
clinical treatment of KOA.

We present the following article in accordance with the 
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-2145). 

Methods

Literature retrieval

With “knee osteoarthritis” “arthroscopic debridement of 
the joint” “articular cavity,” and “sodium hyaluronate” as 
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the search terms, Chinese- and English-language databases 
were searched from database establishment to April 10, 
2021 to identify RCTs of arthroscopy combined with intra-
articular injection of sodium hyaluronate in the treatment of 
KOA. The databases included PubMed, Medline, Embase, 
Web of Sciences, Chinese Biomedical Literature Database, 
Wanfang Chinese Biomedical Association Digital Journals, 
Wanfang Digital Journals Full-text Database, and Weipu 
Chinese Sci-tech Journals Full-text Database.

Relevant literatures were retrieved using the Boolean 
logic retrieval method. The literature quality was evaluated 
using the Cochrane Collaboration’s RevMan 5.3 software.

Some literatures were eliminated after reading of their 
titles and abstracts. A second screening was then performed 
according to the inclusion and exclusion criteria, and the 
literatures were traced using a search engine. A third and 
final screening was conducted by reading the full texts of 
the included literature.

Inclusion and exclusion criteria

The literatures to be meta-analyzed were selected in 
line with the following inclusion criteria: (I) RCTs and 
retrospective case-control literatures; (II) participants with 
KOA diagnosed according to the American Rheumatology 
Society (ARC) standards; (III) literatures using the Lysholm 
score as the research index, reported with the 95% 
confidence interval  (CI); (IV) complete basic clinical data 
and observation indicators.

Literatures meeting the following criteria were excluded: 
(I) research on post-traumatic arthritis, post-suppurative 
arthritis, and other systemic diseases; (II) the participants 
had other types of surgery at the surgical site; (III) 
repeatedly published research; (IV) conference speeches, 
literature reviews, case study reports, lectures, and review 
literature.

Two senior experts performed the literature screening. 
Any inconsistencies were resolved by discussion or through 
arbitration by another expert. 

Data extraction

The two experts used a unified Microsoft Excel  spreadsheet 
to independently collate data. Any inconsistencies were 
resolved by discussion or through arbitration by another 
expert. The following data were collated: (I) the research 
title, research time, and type; (II) the follow-up time 
and the number of cases lost to follow-up; (III) the first 

author’s name, publication year, and journal name; (IV) 
general information of the research participants including 
the Geographical region, sample size, sex ratio, and age 
distribution; (V) observation indicators including the 
Lysholm score before surgery and at 1, 3, and 6 months 
after surgery.

Risk of bias and quality assessment

Two researchers conducted a bias risk assessment 
simultaneously. Any inconsistencies were resolved by 
discussion or through arbitration by a third expert. In this 
study, the Cochrane Collaboration’s bias risk assessment 
tool was used. The conclusion of low, unclear, or high 
risk of bias was reached according to the following four 
aspects: randomization method, blinding method, allocation 
concealment, and the number of cases lost to follow up.

The Newcastle-Ottawa Scale (NOS) was used to evaluate 
the quality of the literature on the basis of patient selection, 
study comparability, and outcome. Each item has a score of 
1-2 points. There are 8 items in total. and the total score 
ranged from 0–9 points. Literatures with a score of 6–9 
points were considered high-level research (low risk of 
bias), those with 3–5 points were considered middle-level 
research (unclear risk of bias), and those with 0–2 points 
were considered low-level research (high risk of bias).

Statistical analysis

Stata SE12.0 (College Station, USA) was used to perform 
statistical analyses. RevMan 5.3 was used to assess the risk 
bias of the included literatures. Continuous variables were 
expressed as the mean difference (MD), and discontinuous 
variables  were expressed as the odds ratio (OR) and relative 
risk (RR). Each effect was expressed using the 95% CI. 
When P>0.01 and I2<50%, the fixed effects model (FEM) 
was used for meta-analysis; when P<0.01, I2>50%, the 
random effects model (REM) was used for meta-analysis.

Results

Basic information of the included literature

A total of 265 literatures were obtained through the 
database and the register. By reading the abstract and 
title of the articles, 63 articles were repeatedly published, 
29 articles were unqualified, and 131 articles were left 
from the 42 articles for other reasons. By reading the 
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Figure 1 Flowchart of the literature selection process.
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full text, 53 articles with repeated research subjects were 
eliminated, leaving 78 articles; 42 literatures that were not 
randomized controlled trials, such as review reports, were 
excluded, leaving 36 literatures; 24 articles that could not 
be extracted were excluded, and 12 articles were included 
in the study (Figure 1). Of the remaining 36 literatures, 24 
were eliminated due to having incomplete data. Finally, 12 
eligible literatures were included in the study. According 
to the quality evaluation results of the Newcastle-Ottawa 
Scale, there were 7 literatures (58.33%) with 6–9 points, 3 
literatures (25%) with 3–5 points, and 2 literatures (16.67%) 
with 0–2 points. 

The 12 included literatures involved 751 participants. 
All the literatures were small-sample literatures, with 
their sample sizes ranging from 35 to 95 cases. All of 
the research participants were over 20 years of age. 
All 12 literatures detailed the sample size, sex ratio, 
age, treatment method, follow-up time, and outcome 
indicators. Table 1 shows the basic characteristics of the 
included literature.

Risk of bias evaluation

Figures 2 and 3 show the results of bias risk assessment 
performed using the RevMan 5.3 software. Among the 
12 RCTs included, 3 (25%) RCTs (10-12) described the 
correct random allocation method, 2 (16.67%) RCTs (13,14) 
adopted allocation concealment, and 1 RCT (8.33%) (15) 
used the blind method. 

Lysholm scores before surgery and at 1 month after surgery

The forest plot in Figure 4 shows the Lysholm scores before 
surgery and at 1 month after surgery. Of the 12 literatures, 
7 detailed the MD and standard deviation (SD) of the 
Lysholm scores before and at 1 month after surgery, and 
the heterogeneity results showed I2=99%>50% P<0.00001, 
which indicated obvious heterogeneity. Consequently, an 
REM was used for analysis, and the Lysholm score after 1 
month of combined treatment was found to be significantly 
higher than that before treatment (MD =30.65, 95% CI: 
19.44, 41.86, P<0.00001).
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Figure 2 Risk of bias assessment of the included literature.

Figure 3 Individual risk of bias results for the 12 included 
literatures. “+” means low-risk bias; “−” means high-risk bias; “?” 
means unclear risk.

Lysholm scores before surgery and at 3 months after 
surgery

The forest plot in Figure 5 shows the Lysholm scores before 
surgery and at 3 months after surgery. Of the 12 literatures, 
8 detailed the MD and SD of the Lysholm scores before 
surgery and at 3 months after surgery. The heterogeneity 
results showed I2=99%>50%, P<0.01, which indicated obvious 
heterogeneity. Consequently, an REM was used for analysis, 
and the Lysholm score after 3 months of combined treatment 
was found to be significantly higher than that before 
treatment (MD =24.04, 95% CI: 13.75, 34.32, P<0.00001).

Lysholm scores before surgery and at 6 months after 
surgery

The forest plot in Figure 6 shows the Lysholm scores before 
surgery and at 6 months after surgery. All of the 12 literatures 
detailed the MD and SD of the Lysholm scores before surgery 
and at 6 months after surgery. The heterogeneity results 
showed I2=98%>50%, P<0.00001, which indicated obvious 
heterogeneity. Consequently, an REM was used for analysis, 
and the Lysholm score after 6 months of combined treatment 
was found to be significantly higher than that before 
treatment (MD =20.41, 95% CI: 14.43, 26.40, P<0.00001).

Lysholm scores before surgery and at 12 months after 
surgery

The forest plot in Figure 7 shows the Lysholm scores 
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Figure 4 Forest plot showing the Lysholm scores before surgery and at 1 month after surgery.

Figure 5 Forest plot showing the Lysholm scores before surgery and at 3 months after surgery.

Figure 6 Forest plot showing the Lysholm scores before surgery and at 6 months after surgery.

before surgery and at 12 months after surgery. Of the 12 
literatures, 5 detailed the MD and SD of the Lysholm 
scores before surgery and at 12 months after surgery. The 
heterogeneity results showed I2=99%>50%, P<0.00001, 
which indicated obvious heterogeneity. Consequently, 
an REM was used for analysis. The Lysholm score after  
12 months of combined treatment was found to be 
significantly higher than that before treatment (MD =20.86, 

95% CI: 8.99, 32.72, P=0.0006).

Clinical efficacy in the experimental and control groups

Figure 8 shows the clinical efficacy of the treatments in the 
experimental group and the control group. All 12 literatures 
detailed the clinical efficacy of the experimental group and 
control group treatments. The heterogeneity results showed 
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I2=0%<50%, P=0.98, which indicated no heterogeneity. 
Consequently, an FEM was used for analysis, and the 
clinical efficacy of the combined treatment was found to be 
significantly better than that of the single treatments in the 
control group (OR =7.51, 95% CI: 4.84, 11.65, P<0.00001).

Publication bias results

Figure 9 shows a funnel plot of the publication bias of 
the clinical efficacy data in the included literature. In the 
funnel chart, the circles of most literatures were basically 
symmetrical along the center line, which indicated there to 
be no publication bias and that the results obtained were 
credible. 

Discussion

This meta-analysis of 12 literatures was conducted to 
evaluate the therapeutic effects of arthroscopy combined 
with intra-articular injection of sodium hyaluronate 
in the treatment of KOA. The quality of the included 
literature was evaluated using the NOS. Of the 12 included 
literatures, 7 literatures (58.33%) scored 6–9 points, 3 
literatures (25%) scored 3–5 points, and 2 (16.67%) scored 
0–2 points. Of the 12 RCTs, 3 (25%) RCTs described 
the correct random allocation method, 2 (16.67%) RCTs 
adopted allocation concealment, and 1 (8.33%) reference 
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Figure 7 Forest plot showing the Lysholm scores before surgery and at 12 months after surgery.

Figure 8 Forest plot showing the clinical efficacy of the treatments in the experimental group and the control group.

Figure 9 Funnel chart of the publication bias of the included 
literature. The funnel chart indicates that the included literature is 
reliable and that bias is not a key factor affecting the conclusion.
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used the blind method (16). 
Arthroscopic joint debridement can form a fibrin clot 

to cover the cartilage surface at the same time as removing 
degenerative and necrotic articular cartilage. A syringe 
was used to inject 0.9% sodium chloride and normal saline 
to clean the articular cavity and completely eliminate the 
necrotic cartilage debris can eliminate necrotic cartilage 
debris and significantly improve the intra-articular 
environment and joint function. Additionally, arthroscopic 
joint debridement completely removes the inflammatory 
mediators that cause osteoarthritis, which is conducive 
to the normal secretion of joint fluid (17). However, 
arthroscopic joint debridement can also lead to the loss of 
intra-articular synovial fluid, in which the level of sodium 
hyaluronate decreases (18). Supplementation of exogenous 
sodium hyaluronate can not only protect the tissue structure 
in the joint cavity, but can also induce the secretion of 
sodium hyaluronate by synovial cells in the bone joint, 
which in turn binds to glycoproteins in the synovial fluid, 
reducing the release of inflammatory factors.  Sodium 
hyaluronate mainly acts as a lubricating barrier and pressure 
buffer in the joint cavity, and can protect articular cartilage 
and repair damaged cartilage (19). Sodium hyaluronate 
can effectively prevent cell apoptosis in knee joint cavity 
and control fibrosis, so as to reduce pain. However, it has 
little effect on the knee joint which has been degraded 
and damaged. It is made up of the patient's own venous 
blood platelet rich plasma after centrifugal getting rich 
in a variety of growth factors, it can effectively improve 
cartilage matrix generation function, promote cartilage 
cells, inhibit osteoclast synthesis, improve the knee stability, 
optimize the function of the knee joint. At the same time, 
platelet-rich plasma comes from the patient's own plasma, 
which can avoid rejection and has high safety. However, the 
long-term efficacy of platelet rich plasma is not obvious, 
and the efficacy of intraarticular injection of platelet rich 
plasma is not better than that of arthroscopy combined with 
intraarticular injection of sodium hyaluronate. 

The Lysholm Knee Scale comprises eight items 
measuring pain (30 points), instability (30 points), thigh 
atrophy (5 points), swelling (10 points), lameness (5 points), 
stair climbing (10 points), squatting posture (5 points), 
and use of support (5 points), with the total score ranging 
from 0 to 100 points. The meta-analysis showed that the 
Lysholm scores at 1, 3, 6, and 12 months after the combined 
treatment were statistically significantly better than those 
before treatment (P<0.05). This observation suggested that 
exercise increases the muscle strength in the affected area, 

and the stability of the knee joint is significantly improved 
after the operation, which is consistent with the results of 
Tammachote et al.’s study (20).

Further, the clinical efficacy of arthroscopy combined 
with intra-articular injection of sodium hyaluronate was 
significantly better than that of the single treatments in the 
control group  (P<0.05), suggesting that this combination 
treatment can improve knee joint function and relieve 
patients’ clinical symptoms (21). The funnel chart of 
publication bias showed there to be no publication bias in 
the included literatures; thus, the conclusions obtained were 
credible and bias was not a major factor affecting the results. 

Conclusions

This meta-analysis has shown that arthroscopy combined 
with intra-articular injection of sodium hyaluronate 
demonstrates significant clinical effects in the treatment 
of KOA. It can significantly improve knee joint function, 
relieve clinical symptoms, and improve patients’ quality of 
life. The main limitations of this study include the small 
number of included literatures and the differences in criteria 
for efficacy evaluation, resulting in insufficient analysis 
results. In future, multi-center and large-scale clinical 
literatures are needed for further research. In conclusion, 
this study provides a scientific basis for the treatment of 
KOA.
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