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Abstract: Objective: To investigate the clinical efficacy of arthroscopic microfracture combined with sodium hyaluro-
nate for knee osteoarthritis. Methods: In this retrospective study, 113 patients diagnosed and treated at Nantong
Haimen People’s Hospital from January 2023 to January 2025 were divided into a control group (n=55) and a
treatment group (n=58) based on their treatment method. Patients in the control group received only arthroscopic
microfracture, while patients in the treatment group received arthroscopic microfracture combined with sodium
hyaluronate. Clinical efficacy, relevant scale scores, inflammation levels, metabolic markers, and complication rates
were recorded and compared between the two groups before and after treatment. Results: The treatment group
had a higher success rate than the control group; lower scores on the Western Ontario and McMaster Universities
Osteoarthritis Index and Visual Analogue Scale; higher scores on the Liskov Knee Score and Mini-Health Question-
naire; and a lower complication rate (all P < 0.05). Conclusion: Arthroscopic microfracture combined with sodium
hyaluronate is more effective in treating knee osteoarthritis. This combined treatment regimen can better promote
the recovery of knee joint function, thereby improving patients’ quality of life. In addition, this treatment regimen has
a high safety profile and is considered a promising, feasible, and easily promoted treatment method for the future.
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Introduction

Knee osteoarthritis (KOA) is a chronic, pro-
gressive disease characterized by degenera-
tive changes in articular cartilage and the for-
mation of osteophytes. These pathological
changes form the basis of the disease’s ch-
aracteristic symptoms and functional impair-
ments [1]. With the increasing aging of the po-
pulation and changes in lifestyle in modern
society, the number of people suffering from
this disease is growing. The main clinical mani-
festations of KOA are joint pain, morning stiff-
ness, and limited mobility [2]. The adverse ef-
fects of KOA not only impair patients’ motor
function but also severely restrict their daily
activities, placing a huge economic and social
burden on them [3]. In terms of clinical treat-
ment, although current treatment methods in-
clude drug therapy, physical rehabilitation, and
surgical treatment, there are still many short-

comings in symptom relief and functional recov-
ery [4].

With the continuous development of minimally
invasive techniques, arthroscopic microfractu-
re surgery is increasingly widely used in the
treatment of KOA. Arthroscopy can effectively
observe the lesion site in the joint, and instru-
ments can effectively remove the proliferating
synovium and osteophytes within the joint. The
principle of microfracture surgery is to drill ho-
les to fill the defect area with fibrin clots con-
taining bone marrow. Subsequently, undifferen-
tiated mesenchymal stem cells are stimulated
to migrate into the clots and, under the influ-
ence of the local microenvironment, are indu-
ced to proliferate and differentiate into chon-
drocytes, thereby promoting the formation of
fibrocartilage tissue, restoring joint function,
relieving the symptoms of KOA, and achieving
joint function reconstruction. However, clinical
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practice shows that the clinical efficacy of sin-
gle microfracture techniques is not consistent
for all patients, and some patients still experi-
ence persistent pain and limited joint move-
ment after surgery [5, 6]. Individual differenc-
es in patients such as age and physical condi-
tion can affect the clinical efficacy, and these
individual differences can affect the stability
of clinical results [7]. Sodium hyaluronate is a
naturally occurring glycosaminoglycan, a natu-
ral high-molecular polymer widely found in
human connective tissue, with good biologi-
cal lubrication and anti-inflammatory regulatory
properties [8]. Intra-articular supplementation
with sodium hyaluronate can effectively im-
prove the viscoelasticity of synovial fluid, redu-
ce the shear force on the joint surface, thereby
relieving pain symptoms and improving joint
function [9]. Studies have shown that sodium
hyaluronate exerts a chondrogenic effect by
regulating the expression of inflammatory me-
diators and inhibiting the release of pro-inflam-
matory cytokines [10, 11]. Based on this me-
chanism, the combined application of micro-
fracture technigues and sodium hyaluronate
supplementation therapy is expected to pro-
duce a synergistic effect, thus providing a
new treatment option for improving clinical
prognosis.

This study aims to explore the efficacy of ar-
throscopic microfracture combined with sodi-
um hyaluronate injection in the treatment of
KOA, analyze its practical application mecha-
nism, and its specific and comprehensive im-
pact on joint rehabilitation and overall quality
of life. Through this clinical study, we hope to
provide a scientific, rigorous, and evidence-
based basis for optimizing the treatment path-
way for KOA and promote the development and
innovation of KOA treatment.

Materials and methods
General information

This retrospective study selected 113 patients
with KOA who visited and received treatment
at Nantong Haimen People’s Hospital from
January 2023 to January 2025. Based on the
actual treatment plan, the patients were divid-
ed into a control group (n=55) and a treatment
group (n=58). This study was approved by the
Medical Ethics Committee of Nantong Haimen
People’s Hospital.
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Inclusion criteria: (1) patients diagnosed with
KOA; (2) aged 45-75 years; (3) symptoms last-
ing more than 6 months; (4) radiographic evi-
dence of osteoarthritis and a Kellgren-Lawren-
ce score of 2 0or 312, 13].

Exclusion criteria: (1) severe cardiovascular or
cerebrovascular disease, or impaired liver or
kidney function; (2) prior treatment (e.g., ar-
throscopic surgery or intra-articular injection
therapy); (3) diseases that may affect the eva-
luation of study results, including mental ill-
ness, coagulation disorders, etc.; (4) adverse
reactions to the drugs used in this study.

Study methods

Arthroscopic microfracture surgery was per-
formed on patients in the control group. By ar-
tificially damaging the surface of the patient’s
normal cartilage, it simulates real or clinical
conditions, thereby studying, reconstructing,
and promoting cartilage healing. The specific
surgical procedure is detailed below:

On the day of surgery, the patient was placed
in the standard supine position. This position
allowed for full exposure of the surgical area,
ensuring a smooth procedure. Preoperatively,
the surgical team strictly adhered to aseptic
techniques, performing comprehensive routine
disinfection of the surgical area and laying ster-
ile surgical drapes and towels. The entire surgi-
cal process was conducted in a sterile environ-
ment to reduce the incidence of postoperative
infection.

Subsequently, a tourniquet was properly app-
lied to the proximal thigh. Placing the tourni-
quet proximal to the blood vessel was crucial
for controlling intraoperative bleeding, provid-
ing a clearer surgical field, and facilitating pre-
cise subsequent procedures.

Small incisions were made on both sides of
the patellar ligament, and an arthroscope was
inserted into the joint cavity. The arthroscope
is a novel minimally invasive instrument that
transmits high-definition images of the joint in
real time to a display screen, allowing the sur-
geon to comprehensively and systematically
observe and assess the intra-articular lesions.
By carefully examining the intra-articular imag-
es, the surgeon can accurately locate the area
of cartilage damage and, using professional
terminology, grade the degree of damage, pro-
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viding a reference for developing a personal-
ized treatment plan.

After determining the extent of cartilage dam-
age, the surgeon used advanced instruments
to remove all diseased tissue and peel away
the entire calcified layer and structurally un-
stable chondrocytes, fully exposing the sub-
chondral bone plate to prepare for subsequent
microfracture procedures.

Using a microfracture drill, the surgeon creat-
ed several micro-holes in the cartilage defect
area, controlling the hole depth within a prede-
termined range and maintaining appropriate
spacing to ensure more uniform postoperative
repair. During drilling, the surgeon closely moni-
tored the medullary cavity response until fresh
blood seepage was observed. At this point,
bone marrow stem cells and osteogenic factors
had been activated, providing a biological ba-
sis for the regeneration and repair of articular
cartilage.

Postoperatively, a specialized knee brace was
used to immobilize the patient’s knee joint,
preventing external interference to the surgical
site and promoting wound healing. During post-
operative rehabilitation, patients were requir-
ed to strictly adhere to medical advice, limiting
weight-bearing exercises for 6-8 weeks post-
surgery to avoid excessive pressure on the
surgical area. Furthermore, based on each pa-
tient's recovery progress, the surgeon gra-
dually guided them to strengthen joint range
of motion exercises and increase weight-bear-
ing intensity to promote comprehensive recov-
ery and improvement of joint function.

Microfracture surgery combined with sodium
hyaluronate treatment: Patients in the treat-
ment group underwent arthroscopic microfrac-
ture surgery combined with sodium hyaluro-
nate for complete treatment. To ensure the
scientific rigor and fairness of the comparison
between the two groups, the surgical proce-
dures used in the experimental group were
identical to those in the control group. A well-
designed and implemented postoperative man-
agement plan was implemented to aid patient
recovery and reduce the incidence of postop-
erative complications through a series of surgi-
cal procedures. Following the above standard
procedures and implementing comprehensive
postoperative care aimed to achieve the best
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treatment results for both groups and ensure
fairness in the comparison. Specifically, to pre-
vent further bleeding, ice was applied to the
injured knee joint for 48 hours postoperatively.
This not only controlled bleeding but also sig-
nificantly relieved pain, providing necessary
comfort for the patient. To prevent postopera-
tive infection, patients received two days of
antibiotic treatment postoperatively. This mea-
sure was taken to protect patients and prevent
infection.

As the anesthesia wore off, patients were in-
structed to perform single-leg weight-bearing
isolation exercises on the affected side, fol-
lowed immediately by quadriceps strengthen-
ing exercises. Early rehabilitation activities can
help improve lower limb blood circulation and
prevent blood pooling and calf muscle weak-
ness. Twenty-four hours after surgery, pati-
ents were advised to get out of bed and move
around as soon as possible, and to flex their
knees as much as possible without weight-
bearing. This helps restore joint function and
lays the foundation for subsequent functional
rehabilitation.

Regarding the intra-articular injection treat-
ment plan for sodium hyaluronate, the specific
details are as follows: (1) The treatment began
on the first day after surgery. The patient as-
sumed a comfortable knee-flexed position, and
routine skin disinfection was performed before
the procedure. Subsequently, based on clinical
experience and individual patient characteris-
tics, the lateral or medial side of the patellar
ligament was selected as the puncture point,
and percutaneous puncture was used to punc-
ture into the joint cavity. If joint fluid was visible
during aspiration, the puncture was consider-
ed successful, and the next step of drug injec-
tion was then performed. (2) If there was effu-
sion in the joint cavity, to ensure the efficacy of
the drug injection and the patient’s comfort,
some of the joint effusion should be aspirated
first. Then, 2 ml of sodium hyaluronate injec-
tion was slowly injected. After the injection,
the patient was instructed to move the joint
moderately to allow the drug to achieve opti-
mal diffusion within the joint cavity. The above
treatment plan was performed once a week
for a total of 5 consecutive treatments to com-
plete a full course of treatment. This plan aim-
ed to ensure that the patient receives stable
and systematic treatment during this period. (3)
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During each injection, the medical team pa-
tiently guides the patient through active and
passive knee joint movements. This not only
ensured the even distribution of sodium hyal-
uronate on the joint surface but also acceler-
ated blood circulation, enhancing drug absorp-
tion and utilization. (4) This treatment primarily
targeted patients who had not discontinued
nonsteroidal anti-inflammatory drugs, taking
preventative measures to avoid drug interac-
tions with sodium hyaluronate while ensuring
the purity and effectiveness of the treatment
regimen.

The sodium hyaluronate injection used in this
study was manufactured by Shandong Liyang
Biotechnology Co., Ltd (National Medical Devi-
ce Approval Number: 20153641157). Injection
specifications: 2 ml per vial, each vial contain-
ing 20 mg of sodium hyaluronate.

Observation indicators

Clinical efficacy: According to the improvement
of the patient’s symptoms, the clinical efficacy
was divided into four levels: cured, significantly
effective, effective, and ineffective. (1) “Cured”
refers to the fact that the symptoms have com-
pletely disappeared, the knee joint function
has returned to normal, and there is no pain
or stiffness; (2) “Significant effect” means that
the symptoms have been significantly relieved,
the knee joint function has been significantly
restored, and the pain and stiffness have been
greatly reduced; “Effective” means that the
symptoms have been somewhat relieved, the
knee joint function has been partially restored,
and the pain and stiffness have been reduced;
while “Ineffective” means that the symptoms
have not improved significantly, the knee joint
function has not recovered significantly, and
the symptoms of pain and stiffness persist.

Knee joint condition and quality of life: The
Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) scale and the
Lysholm score were used tools to assess knee
and hip joint symptoms and functions. The
WOMAC scale includes pain, stiffness, and
function, with a total score of 96 points. The
Lysholm scoring system comprises eight parts.
The pain assessment evaluates the intensity
of knee pain during activities such as walking
on flat ground, climbing stairs, and resting at
night. The stiffness assessment measures the
duration and severity of stiffness upon waking
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or after prolonged sitting. The function assess-
ment covers the difficulty of performing basic
activities such as sitting, bending over, and
dressing. The system evaluates daily living in-
dicators including pain, joint stability, ability to
climb stairs, squatting ability, limping, support
ability, knee locking, and swelling. Scores ran-
ge from O to 100, with higher scores indicat-
ing better knee function. Pain assessment
focuses on the frequency and intensity of pain
during daily activities. Stability assessment
checks for “giving way” or dislocation. Daily
living abilities assessment covers the perfor-
mance on walking, climbing stairs, and squa-
tting.

The quality of life assessment used the Short
Form Health Survey (SF-36), a globally recog-
nized health survey and one of the most widely
used quality of life assessment tools. Its high
reliability and validity make it suitable for va-
rious populations and scenarios, providing a
comprehensive and reliable assessment of
quality of life. The scale comprises 36 items,
providing a detailed assessment of patients
across both psychological and physiological
dimensions. Physical functioning (PF), role-
playing (RP), bodily pain (BP), and overall per-
ceived health all fall under the category of phys-
ical health. The psychological health category
includes four dimensions: vitality (VT), social
functioning (SF), role-emotional (RE), and men-
tal health (MH). Each dimension’s score is st-
andardized and converted to a range of 0-100
points. Individual dimensions can be analyzed
separately, or the scores can be aggregated
into a total score. The scoring system is posi-
tively correlated; higher scores indicate a more
complete health dimension, and a higher total
score indicates a better quality of life. This in-
dicator provides a more comprehensive under-
standing of patients’ health and well-being,
offering a standardized reference for evaluat-
ing the effectiveness of interventions.

The Visual Analogue Scale (VAS) was used to
assess patients’ pain intensity and can also be
used to monitor treatment response. The VAS
score is based on the patient’s perceived pain,
with 11 points ranging from O to 10. Higher
scores indicate more severe pain.

Inflammatory factor levels: Serum concentra-
tions of interleukin-6 (IL-6), interleukin-1B (IL-
1B), and C-reactive protein (CRP) were mea-
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sured, as these cytokines played a crucial role
as inflammatory mediators in the pathogenesis
of KOA. The levels of these substances in the
blood can reflect the inflammatory process of
the disease and have become important bio-
markers for research and potential treatment
of this disease. Among them, the multifun-
ctional cytokine IL-6, which regulates immune
responses and cell proliferation, shows a posi-
tive correlation between elevated levels and
the severity of local inflammation and joint
pain. Among pro-inflammatory factors, IL-13, as
a core inflammatory factor, not only mediates
the inflammatory response but also partici-
pates in cartilage matrix degradation and bone
tissue destruction. Furthermore, CRP, as an
acute-phase response indicator, is characteris-
tically elevated during inflammatory activation
or tissue damage. Elevated CRP levels serve
as an effective indicator of the body’s inflam-
matory state, providing important information
for assessing and monitoring the inflammatory
process, and are often used as an important
reference indicator for assessing inflammatory
activity.

Metabolic indicator levels: Before and after
treatment, 3 ml of fasting antecubital venous
blood was drawn from both groups of patients.
The blood was centrifuged at 3,000 rpm for 10
minutes, and the supernatant was collected.
Enzyme-linked immunosorbent assay (ELISA)
was used to detect the levels of type Il colla-
gen carboxy-terminal peptide (CTX-IlI), chond-
roitin oligomeric matrix protein (COMP), and
osteoprotegerin (OPG). CTX-1l is a biomarker re-
flecting bone resorption and cartilage degrada-
tion; a decreased level indicates slowed carti-
lage degradation. COMP is a non-collagenous
protein found in cartilage; a decreased level
also reflects slowed cartilage metabolism. OPG
is a cytokine that inhibits osteoclast differen-
tiation and activation; an increased level indi-
cates improved bone metabolic balance.

Complications: To assess the safety of arthro-
scopic microfracture surgery combined with
sodium hyaluronate injection, the most com-
mon postoperative complications were closely
observed and recorded, including surgical site
infection, hematoma formation, and pain. A
comprehensive safety assessment of the pa-
tients was conducted. Postoperative infection
mainly manifests as an inflammatory reaction
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in the surgical incision area, with typical clini-
cal manifestations such as local redness, swell-
ing, heat, pain, and abnormal effusion. Local
hematoma is mostly caused by incomplete
hemostasis during surgery or postoperative
traumatic bleeding, manifesting as abnormal
blood accumulation in the subcutaneous tissue
or joint cavity, leading to significant swelling
and pain in the surgical area. Furthermore, per-
sistent postoperative pain, as a safety indica-
tor, while not directly affecting the recovery of
joint function, significantly impacts the patient’s
quality of life.

Statistical analysis

SPSS version 26.0 software was used for sta-
tistical analysis. Quantitative data included pa-
tient baseline information, assessment scale
results, and inflammatory factor levels, all ex-
pressed as mean + standard deviation (x + sd).
Independent samples t-tests were used to
compare differences between groups. Qualita-
tive data mainly consisted of treatment effi-
cacy evaluation and adverse event occurren-
ce, expressed as the number of cases and per-
centage [n (%)]. Pearson x? test was used for
comparison of categorical data. All compari-
sons were set at a two-sided statistical signifi-
cance level of a=0.05.

Results
Comparison of general data

Statistical analysis showed no statistically sig-
nificant differences in gender distribution or
age between the two groups (all P > 0.05, Table
1), indicating comparability.

Comparison of clinical efficacy

Regarding the clinical treatment effects of
the two groups of patients (Table 2), the cure
and significant effective rates of the treatment
group were significantly higher than those of
the control group (32.76% vs. 21.82%; 53.45%
vs. 47.27%, respectively). Furthermore, the eff-
ective and ineffective rates were higher in the
control group than those in the treatment
group, at 25.45% and 12.73%, respectively;
while in the treatment group it was 6.90%. The
total effective rate of the treatment group was
significantly higher than that of the control
group, at 93.10%, compared to 87.27% in the
control group (x?=11.374, P=0.001).
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Group Treatment group Control group X3/t P
n 58 55
Sex (Male/Female) 26/32 24/31 0.016 >0.05
BMI (kg/m2) 2745 + 2.03 27.85 +2.19 0.678 >0.05
Age (year) 59.37 £9.02 58.84 + 8.59 0.320 >0.05
K-L classification 0.044 > 0.05
Il 39 19
1 38 17
Course of disease (year) 5.32 £ 0.83 5.47 £ 0.74 0.531 > 0.05
Affected side 0.151 >0.05
Unilateral 42 38
Bilateral 16 17
Smoking 12 13 0.432 >0.05
Alcohol 15 14 0.254 > 0.05
Complication
Hypertension 8 10 0.406 > 0.05
Heart disease 2 1 0.290 > 0.05
Diabetes 7 6 0.037 > 0.05
Physical therapy 38 33 0.368 > 0.05

Table 2. Comparison of clinical efficacy [n (%)]

Group Cured Significant effect General effect Ineffective  Total effective rate
Treatment group (n=58) 19 (32.76) 31(53.45) 4 (6.90) 4 (6.90) 54 (93.10)
Control group (n=55) 12 (21.82) 22 (47.27) 14 (25.45) 7 (12.73) 48 (87.27)
X2 11.374
P <0.001
Table 3. Comparison of Lysholm scores before and after treatment (points, X +s)
After Treatment

Group Before Treatment

1 month 3 month 6 month
Treatment group (n=58) 45.86 + 6.08 76.28 £ 8.33" 81.55 + 8.19" 87.46 + 8.46"
Control group (n=55) 46.33 +5.79 63.52 + 7.36" 73.26 + 7.88" 80.15 + 7.48"
t 0.538 8.468 5.164 6.453
P >0.05 <0.001 <0.001 <0.001

Note: Compared with before treatment, *P < 0.05.

Comparison of knee joint function

After 1, 3, and 6 months of treatment, the
Lysholm score of the knee joint in the treat-
ment group significantly increased (P < 0.05).
After treatment, the scores of all three sub-
items of the WOMAC score (pain, stiffness, and
joint function) significantly decreased (all P <
0.05). Although the control group also showed
some improvement after arthroscopic micro-
fracture surgery, the improvement was smaller
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compared to the treatment group, indicating
that the treatment group had superior effi-
cacy. See Tables 3 and 4.

Comparison of relevant index scores

The VAS score in the treatment group signifi-
cantly decreased after treatment, while the
SF-36 score significantly increased (both P <
0.05). Although the WOMAC and SF-36 scores
in the control group also improved after treat-
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Table 4. Comparison of WOMAC scores before and after treatment (X +s)
Pain Stiffness Physical function

Group Before After Before After Before After

Treatment Treatment Treatment  Treatment Treatment Treatment
Treatment group (n=58) 13.89+3.26 5.46+2.07" 487 +1.33 2.33+1.52° 48.13 £9.33 28.47 £+9.11"
Control group (n=55) 14.15+3.17 8.17 +1.98" 4.76 +1.48 2.66 + 1.41" 4746 +£8.65 38.46 +9.46"
t 0.764 6.338 0.597 1.677 0.135 13.451
P > 0.05 <0.001 > 0.05 > 0.05 > 0.05 <0.001
Note: Compared with before treatment, “P < 0.05.

Table 5. Comparison of VAS and SF-36 scores before and after treatment (points, X +s)

VAS SF-36
Group Before Treatment After Treatment Before Treatment After Treatment
Treatment group (n=58) 6.12 + 1.28 2.05 +1.07" 51.56 + 3.70 65.96 + 4.11"
Control group (n=55) 6.34 + 1.17 3.48 +0.98" 52.17 + 3.68 61.17 + 3.84"
t 0.633 4.951 0.842 7673
P > 0.05 0.015 > 0.05 0.026

Note: VAS: Visual Analog Scale. Compared with before treatment, “P < 0.05.

Table 6. Comparison of inflammatory factor levels before and after treatment (mg/L, X +s)
IL-6 1B CRP

Group Before After Before After Before After

Treatment  Treatment Treatment Treatment Treatment  Treatment
Treatment group (n=58) 3.74+0.71 1.68+0.26° 211.46+30.97 135.69+2254" 9.69+1.60 4.99+0.84"
Control group (n=55) 3.70£0.68 2.73+0.31" 210.02+31.47 17519+26.36° 9.74+1.81 721+1.02"
t 0.913 8.772 0.219 12.336 1.120 10.108
P > 0.05 <0.001 > 0.05 <0.001 > 0.05 <0.001

Note: IL-6: interleukin-6; IL-1B: interleukin-1B; CRP: C-reactive protein. Compared to before treatment, P < 0.05.

ment, the degree of improvement was much
lower than that in the treatment group (both P
< 0.05). See Table 5.

Comparison of inflammatory factor levels

After intervention, the concentrations of IL-6,
IL-1B3 and CRP in the treatment group decreas-
ed significantly (all P < 0.05). The levels of the
above inflammatory markers in the control
group also decreased to some extent (P <
0.05), but the decrease was much smaller than
that in the treatment group (all P < 0.001). The
study found that there was a statistically sig-
nificant difference (all P < 0.001) in the magni-
tude of the reduction in inflammatory factors
between the groups, indicating that this tre-
atment regimen has clinical benefit. See Table
6.
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Comparison of metabolic index levels

After treatment, the concentrations of CTX-II
and COMP in the treatment group were signifi-
cantly lower (both P < 0.05); although the me-
tabolic indicators in the control group also
decreased to some extent (both P < 0.05), the
decrease was much smaller than that in the
treatment group (both P < 0.001). After treat-
ment, the OPG level in the treatment group
was significantly higher than that in the control
group (P < 0.001). See Table 7.

Comparison of complication rates

Table 8 lists the incidence of complications
after treatment. It is evident that the total com-
plication rate in the treatment group was sig-
nificantly lower, at 6.90% (4 out of 58 cases).
In stark contrast, the complication rate in the
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Table 7. Comparison of metabolic index level before and after treatment (X +s)

CTX-Il (ug/L) COMP (ug/L) OPG (pg/mL)
Group Before After Before After Before After
Treatment Treatment Treatment  Treatment Treatment  Treatment

Treatment group (n=58)  555.36 + 45.71 398.42 + 36.65" 5.12+0.92 3.17+0.75° 3.14+0.42 5.68+0.99

Control group (n=55) 548.21+42.19 468.33+34.40° 5241089 4.021+0.78" 3.17+0.49 4.84+0.93

t 0.573 7.987
P >0.05 <0.001

0.385 7.851 0.183 4.242
>0.05 < 0.001 >0.05 < 0.001

Note: CTX-I: type Il carboxyl terminal peptide; COMP: cartilage oligomeric matrix protein; OPG: osteoprotegerin. Compared with before treatment,

“P <0.05.

Table 8. Comparison of complication rates [n (%)]

Group Incision infection Hematoma Pain Total complication rate
Treatment group (n=58) 1(1.72) 1(1.72) 2 (3.45) 4 (6.90)
Control group (n=55) 2 (3.64) 2 (3.64) 3(5.45) 7 (12.73)

X2 6.187

P 0.047

control group was 12.73% (7 out of 55 cases).
Statistical analysis showed a statistically sig-
nificant difference in complication rates be-
tween the two groups (x?=62.187, P=0.047),
indicating that the treatment group, by adopt-
ing different treatment methods, experienced
a reduction in the number of complications,
thereby lowering the risk of complications.

Discussion

Although arthroscopic microfracture techniqu-
es for KOA can effectively induce subchondral
bone repair through subperiosteal hemorrha-
ge, thereby improving overall knee joint func-
tion, this method is ineffective in relieving pain
and improving joint mobility, and most patients
still experience pain and functional impairment
after surgery [14]. Hyaluronic acid is a sub-
stance in synovial fluid, and its components
can protect the joint structure. With its excel-
lent viscoelasticity and lubricity, it can signifi-
cantly reduce friction during joint movement.
In patients with KOA, the concentration and
molecular weight of hyaluronic acid in the sy-
novial fluid are reduced. This change directly
destroys the viscoelasticity of the synovial fluid,
ultimately accelerating the erosion of the joint
surface and promoting various degenerative
changes in the joint [15].

Injecting hyaluronic acid into the joint cavity
can compensate for its insufficient content,
restore the lubrication of the synovial fluid, and
delay further damage to the articular cartilage
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[16]. In addition, hyaluronic acid can also in-
hibit the release of inflammatory factors in
the joint, reduce joint inflammation, and thus
relieve patient pain. By reducing the phagocy-
tic activity of mononuclear macrophages, it fur-
ther regulates the inflammatory response and
forms a strong protective barrier around the
joint cavity [17]. This mechanism can maintain
inflammation in a balanced state, which helps
repair the damage to the joint. This protective
layer not only has the function of repairing and
regenerating chondrocytes, but also provides
an ideal growth and repair environment for
chondrocytes, thereby promoting the recovery
of cartilage tissue.

The results showed that the total effective rate
of the treatment group was significantly higher
than that of the control group, and the former
was significantly better than the latter. Pre-
vious studies have shown that arthroscopic
microfracture surgery alone can only promote
the repair of fibrocartilage, and has no signifi-
cant effect on the repair of hyaline cartilage,
resulting in a certain failure rate of arthrosco-
pic microfracture surgery in the medium and
long-term treatment of cartilage repair [18].
Therefore, arthroscopic microfracture surgery
combined with sodium hyaluronate has auxi-
liary diagnostic and therapeutic value in the
treatment of KOA. Specifically, this combined
therapy has been proven to significantly relieve
symptoms, improve the patient recovery rate
and treatment effectiveness, and reduce the
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proportion of patients with poor prognosis. In
summary, this study verified and clarified the
efficacy and application prospects of this com-
bined treatment plan in the treatment of KOA.
Microfracture surgery induces subperiosteal
hemorrhage, creating a better foundation for
subchondral bone repair, thereby enhancing
the lubricating and protective effects of so-
dium hyaluronate [19, 20]. Sodium hyalurona-
te can increase synovial fluid viscosity, reduce
joint friction, and further alleviate pain and
improve joint function [21]. This synergistic
effect can enhance the therapeutic effect and
reduce the proportion of ineffective and poorly
effective treatments. Some studies indicate
that sodium hyaluronate should be included in
the postoperative treatment plan, which has
achieved good results in patients with KOA
[22].

A comparison of index scores between the
two groups showed that although all WOMAC,
Lysholm Knee Score, VAS and SF-36 scores
showed an improving trend after treatment, the
improvement in the control group was signifi-
cantly weaker than that in the treatment group,
concluding that the treatment group showed
more significant improvement in clinical indica-
tors. After treatment, the WOMAC score in the
treatment group decreased by over 20%, and
the Lysholm Knee Score increased by over
30%, indicating a significant improvement in
knee pain, stiffness, and function. At the same
time, a significant increase in the SF-36 score
and the significant decrease in VAS score also
serve as indicators of a substantial improve-
ment in patients’ quality of life. These results
confirm that arthroscopic microfracture com-
bined with sodium hyaluronate treatment can
effectively relieve pain and improve the quality
of life in patients with KOA.

Analysis of changes in inflammatory factor lev-
els showed that the levels of IL-6, IL-13, and
CRP in the treatment group after intervention
were significantly reduced. Inhibition of the IL-6
signaling pathway can effectively reduce the in-
flammatory activity of arthritic joints [23], which
suggests that the inflammatory response has
been successfully suppressed. The results also
showed that the combined use of the two the-
rapies also has an anti-inflammatory effect
on the inflammatory response, which may be
another way to improve knee joint function and

3861

reduce pain. The efficacy of the two therapies
in regulating the inflammatory cascade res-
ponse may be the reason for their efficacy in
treating KOA. Microfracture surgery can im-
prove local blood flow and help clear inflamma-
tory factors, while sodium hyaluronate has an
anti-inflammatory effect and can reduce the
production of inflammatory factors [24]. The
synergistic effect of the two can significantly
reduce the level of inflammatory factors and
alleviate joint inflammation and pain [25]. A re-
cent study on sodium hyaluronate found that
injecting sodium hyaluronate into patients with
KOA can significantly reduce the level of inflam-
matory factors in their serum. Studies have
once again confirmed that sodium hyaluronate
has great potential for application in the treat-
ment of this disease by improving the inflam-
matory environment [26].

The data results show that the metabolic index
levels in the treatment group were better than
those in the control group, with statistically
significant differences. This demonstrates that
arthroscopic microfracture combined with sodi-
um hyaluronate can achieve ideal therapeutic
effects in the treatment of KOA, with a more
significant improvement in cartilage metabo-
lism. This study showed a statistically signifi-
cant difference in the total complication rate
between the treatment and control groups,
indicating that the combined treatment regi-
men has a significant advantage in terms of
safety. This suggests that patients receiving
combined treatment have a relatively lower
probability of adverse events during treatment
compared to patients receiving only surgical
treatment. Furthermore, the microfracture sur-
gery is a minimally invasive procedure, charac-
terized by minimal trauma and rapid recovery.
These characteristics collectively highlight the
advantages of this combined treatment stra-
tegy in the management of this disease, dem-
onstrating good safety and rapid recovery [27].
Sodium hyaluronate has a lubricating effect
and can reduce surgical damage to the joint.
Simultaneously, sodium hyaluronate also pos-
sesses certain anti-inflammatory and antibac-
terial effects, which can reduce the risk of com-
plications such as infection.

Conclusion

Arthroscopic microfracture combined with so-
dium hyaluronate for KOA effectively relieves

Am J Transl Res 2026;18(5):3853-3863



Clinical treatment of knee osteoarthritis

symptoms, improves quality of life, and redu-
ces inflammation. Furthermore, this combined
therapy demonstrates good safety, and this
novel treatment approach provides a feasible
pathway for the clinical control of KOA. Future
research will further explore its effects and
mechanisms to optimize this treatment regi-
men and benefit patients. However, this study
may have certain limitations due to the small
number of cases and short observation pe-
riod, which could potentially interfere with the
results. Therefore, subsequent large-sample,
long-term studies are needed to ensure the
reliability of the findings.
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