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Abstract: Objective: This study aimed to analyze the influence of denervation therapy on knee joint function and 
the pain situation of patients with knee osteoarthritis complicated with cartilage injury. Methods: 100 patients 
with knee osteoarthritis complicated with cartilage injury were selected for a retrospective analysis. According to 
the treatment method they received, the patients were divided into 2 groups, with 50 patients in the control group 
receiving arthroscopic knee debridement and 50 patients in the observation group receiving arthroscopic knee 
debridement combined with denervation therapy. We compared the therapeutic effects, their Lysholm Scoring Stan-
dards and Visual Analogue Scale (VAS) scores, and their complications. Results: The scores for knee joint function 
in the observation group were much higher than the scores in the control group at 6 months and 12 months after 
the operations (P<0.05). (2) The excellent rate of treatment in the observation group was higher than it was in 
the control group (X2=10.714, P<0.05). The VAS scores of the observation group were much lower than those of 
the control group at 1 month, 3 months, 6 months, and 12 months after the operations (P<0.05). The two groups 
showed no significant differences in their rates of the occurrence of complications (X2=0.344, P>0.05). Conclusion: 
Arthroscopic knee debridement combined with denervation therapy has an obvious therapeutic effect on knee 
osteoarthritis complicated with cartilage injury, which can improve knee joint function, relieve the degree of pain, 
reduce the rate of the occurrence of complications, and thus effectively promote patients’ postoperative recovery. 
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Introduction

Osteoarthritis, a chronic joint disease, can be 
divided into traumatic arthritis, hypertrophic 
arthritis, osteoarthrosis, and degenerative ar- 
thritis, etc. based on the focus of its lesions [1]. 
Osteoarthritis occurs in all joints, but mainly in 
the knuckles, hip joints, and knee joints. The 
knee joints have the highest occurrence rate 
[2, 3]. Generally, knee osteoarthritis is most- 
ly complicated with cartilage injury in clinical 
practice, primarily manifesting as a limb dys-
function. In the case of delayed treatment, it 
may directly lead to the loss of knee joint func-
tion and thus reduce the patients’ quality of life 
[4].

There are a variety of treatment methods for 
knee osteoarthritis complicated with cartilage 
injury in clinical practice, and these are gener-
ally classified into drug therapy and operative 
therapy [5, 6]. Drug therapy often prevails in the 
early stage of onset, but this treatment method 
cannot achieve an ideal therapeutic effect in 
the case of deterioration of the disease. A com-
mon operative method for this disease in clini-
cal practice, arthroscopic knee debridement 
can not only eliminate chemical and mechani-
cal irritation, but it can also facilitate joint 
examinations directly conducted by physicians 
[7, 8]. This treatment method can achieve a cer-
tain therapeutic effect that will be further 
enhanced for patients with severe joint degen-
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eration and resting pain. Denervation means 
removing the nerve surrounding the patella 
thus avoiding the patella pain during knee joint 
motion after the operation [5]. This study ana-
lyzed arthroscopic knee debridement com-
bined with denervation therapy so as to improve 
the knee joint function of patients with knee 
osteoarthritis complicated with cartilage injury 
after an operation. Since no studies have fo- 
cused on this combination therapy, this study 
will provide new directions for clinical applica- 
tions. 

This study aimed to analyze the clinical effect 
of arthroscopic knee debridement combined 
with denervation therapy and its influence on 
knee joint function and the pain situation of 
patients with knee osteoarthritis complicated 
with cartilage injury so as to provide more effec-
tive and safe methods for the treatment of 
knee osteoarthritis complicated with cartilage 
injury. 

Materials and methods

Data 

100 patients with knee osteoarthritis compli-
cated with cartilage injury who were admitted 
to our hospital were selected as our study 
cohort and were divided into two groups accord-
ing to the treatment method each patient 
received. There were 50 patients in the control 
group who received arthroscopic knee debride-
ment, including 31 men and 19 women, rang-
ing in age from 40-75. There were 50 patients 
in the observation group who received arthro- 
scopic knee debridement combined with dener-
vation therapy, including 33 men and 17 
women, ranging in age from 41-78. (1) Inclusion 
criteria: Patients who were diagnosed with 
knee osteoarthritis complicated with cartilage 
injury by imaging [9].

The informed consents were obtained. There 
were no operative contraindications. The dis-
ease location was a single knee. This study was 
approved by our hospital’s medical ethics com-
mittee. (2) Exclusion criteria: This study exclud-
ed patients with nervous system diseases or 
mental disorders, those with multiple osteo-
phytes or severe joint space narrowing, those 
with a severe force line abnormality, those with 
severe systemic diseases, those suffering from 
infectious diseases, those with allergies, and 
those with operative contraindications.

Methods 

The patients in the control group were only 
treated with arthroscopic knee debridement. 
The patients were guided to keep a supine posi-
tion for the operative treatment, and epidural 
anesthesia was the anesthesia method used in 
this study. A pneumatic tourniquet was bound 
to the upper end of the affected limb and an 
operative incision was made for the arthroscop-
ic portals. During the operation, the joint cavity 
and joint were washed continuously and the 
prepatellar fat pad was removed appropriately 
to examine and clean the knee joint cavity care-
fully. The diseased neoplastic tissues and the 
synovial hyperplasia were removed, the corpus 
liberum was excised completely, the osteo-
phytes that affected the knee joint motion were 
removed, and the unstable bony spurs inside 
the joint cavity were ground and removed com-
pletely. The next step was to observe whether 
there was exfoliated articular cartilage or resid-
ual fragments of the meniscus inside the joint 
cavity. If any were found, they were completely 
removed. The osteophytes of the patella were 
cleaned to ensure a smooth state of the facies 
ossea. Arthroscopy was used to observe the 
degree of knee joint motion carefully. The 
osteophytes were removed from the anterior 
apophysis of the tibia and the malleolar fossa, 
which was followed by repairing the damaged 
cartilage, cleaning the bony spurs and hyper-
plastic tissues on the surface, debriding the 
diseased area, and removing the calcification. 
The unstable flaps were excised and the edge 
of the meniscus was carefully trimmed. Also, 
the original structure of the meniscus was 
retained to the maximum extent. The meniscus 
could be excised completely if the pain wors-
ened or if the cartilage injury appeared loose. 
The retinaculum patellae laterale was released 
if it was under tension. Arthroscopy was used to 
observe the pressure on the patella carefully 
and thus determine the degree of release 
based on the observations. Then, the fibrous 
layers of the retinaculum patellae laterale were 
cut off layer by layer, and the patella was 
pushed 1 cm inward to move the joint and 
observe the degree of improvement. The affect-
ed limb was wrapped with an elastic bandage. 
And at the same time, the patients were taught 
to perform functional exercises according to 
their actual situations.

The patients in the observation group were 
treated with arthroscopic knee debridement 
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combined with denervation therapy. Micro- 
scopic radiofrequency ablation was conducted 
on the nerve surrounding the patella and hyper-
cator cauterization was done on the medial and 
lateral malleoli of the femur and on the attach-
ment site of the joint capsule so as to conduct 
the denervation treatment, with a therapeutic 
range within 5-10 cm. Then, the joint cavity was 
examined and cleaned carefully. Finally, the 
operative incision was sutured.

Observation targets

(1) The knee joint function was evaluated ac- 
cording to the Lysholm Scoring Standards be- 
fore the operation and at 1 month, 3 months, 6 
months, and 12 months after the operation, 
including claudication, support, blockage, in- 
stability, pain, swelling, climbing stairs, and squ- 
atting, etc. The total scores of this scale were 
100, and the knee joint function was directly 
proportional to the scores [10, 11].

(2) The therapeutic effect was evaluated based 
on the Lysholm scores, with scores less than 
60 scores indicating “poor,” scores of 60-75 
indicating “OK,” scores of 76-85 indicating “go- 
od,” and scores over 85 indicating “excellent.”

(3) The VAS scoring system was used to evalu-
ate the degree of pain in the two groups before 
the operations and at 1 month, 3 months, 6 
months, and 12 months after operations. The 
degree of pain was represented by 11 figures 
from 1 to 10, with 0 and 10 representing pain-
less and most painful. The patients selected a 
figure to represent the degree of pain based on 
their own pain feeling. A score of 0 meant that 
the patients felt no pain. Scores from 7-10 that 
the patients had a growing intense pain and 
could not tolerate it and therefore needed anal-
gesia. Scores from 4-6 meant that the pain was 
significant and therefore affected the patients’ 
sleep, but the patients could tolerate it and only 
needed simple treatment. Scores from 1-3 
meant that the patients suffered from minor 
pain and could tolerate it completely [12, 13].

(4) The complications included joint swelling, 
deep vein thrombosis, and postoperative infec-
tion, etc.

Statistical methods

SPSS22.0 software was used for the statistical 
analysis. The measurement data were repre-
sented by the means ± standard deviations. An 

independent-samples t test was used for the 
data in conformity with a normal distribution 
and a Mann-Whitney U test was used for the 
data not in conformity with a normal distribu-
tion. A paired-samples t test was used for the 
comparisons before and after the operations in 
each group. The enumeration data were repre-
sented by [n (%)]. An X2 test was used for the 
comparisons of the enumeration data between 
the groups. ANOVA with hoc post LSD tests was 
used for multiple comparisons. P<0.05 indicat-
ed statistical significance.

Results 

Comparison of the general data between the 
observation and control groups

In the observation group, there were 33 male 
patients, accounting for 66.00%, and 17 female 
patients, accounting for 34.00%. In the control 
group, there were 31 male patients, accounting 
for 62.00%, and 19 female patients, account-
ing for 38.00%. The average age was (32.15± 
1.18) in the observation group and (32.19±1.25) 
in the control group. In the observation group, 
there were 36 patients with the lesion located 
on the left knee, accounting for 72.00%, and 
14 patients with the lesion located on the right 
knee, accounting for 28.00%. In the control 
group, there were 38 patients with the lesion 
located on the left knee, accounting for 76.00%, 
and 12 patients with the lesion located on the 
right knee, accounting for 24.00%. As for the 
clinical staging in the observation group, there 
were 29 patients in Phase II, accounting for 
58.00%, and 21 patients in Phase III, account-
ing for 42.00%. And in the control group, there 
were 31 patients in Phase II, accounting for 
62.00%, and 19 patients in Phase III, account-
ing for 38.00%. There was no statistical signifi-
cance in the comparison of the general data in 
two groups, such as gender, average age, dis-
ease location (Figure 1) and clinical staging 
(Figure 2) (P>0.05) (Table 1).

Comparison of the knee joint function scores 
between the observation group and the control 
group

There were no significant differences in the 
scores for knee joint function before the opera-
tions in the two groups (P>0.05). The knee joint 
function scores clearly increased at 1 month, 3 
months, 6 months, and 12 months after the 
operations in the two groups compared to the 
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scores before the operations (P<0.05). There 
were no statistically significant differences in 
the scores for knee joint function at 1 month 
and 3 months after the operations in the two 
groups (P>0.05). The knee joint function scores 
in the observation group were much higher 
than the scores in the control group at 6 months 
and 12 months after the operations, which 
showed a significant statistical difference (P< 
0.05) (Table 2).

Comparisons of the clinical effects between 
the observation and control groups

In the observation group, there were 34 pa- 
tients with an excellent therapeutic effect, ac- 
counting for 68.00%, 14 patients with a good 
therapeutic effect, accounting for 28.00%, 1 
patient with an OK therapeutic effect, account-
ing for 2.00%, and 1 patient with a poor thera-
peutic effect, accounting for 2.00%. The excel-
lent rate in the observation group was 96.00%. 
In the control group, there were 23 patients 
with an excellent therapeutic effect, accounting 
for 46.00%, 13 patients with a good therapeu-
tic effect, accounting for 26.00%, 9 patients 
with an OK therapeutic effect, accounting for 
18.00%, and 5 patients with a poor therapeutic 

effect, accounting for 10.00%. The excellent 
rate in the control group was 72.00%. Therefore, 
the difference in the excellent rates was statis-
tically significant between the two groups 
(X2=10.714, P<0.05) (Table 3).

Comparison of the VAS scores between the 
observation and control groups

There was no statistical difference in the VAS 
scores before the operations between the two 
groups (P>0.05). The VAS scores were clearly 
reduced at 1 month, 3 months, 6 months, and 
12 months after the operations in the two 
groups in comparison with the scores before 
the operations, indicating a significant statisti-
cal difference (P<0.05). The VAS scores in the 
observation group were much lower than they 
were in the control group at 1 month, 3 months, 
6 months, and 12 months after the operation, 
indicating a significant statistical difference 
(P<0.05) (Table 4).

Comparison of the occurrence of complica-
tions between the observation and control 
groups

No patient suffered from deep vein thrombosis, 
postoperative infection, or other severe compli-

Figure 1. Distribution of the disease locations in two 
groups. The patients with the lesion located in the 
left knee accounted for 72.00% in the observation 
group and 76.00% in the control group (P>0.05), and 
the patients with the lesion located in right knee ac-
counted for 28.00% in the observation group and 
24.00% in the control group (P>0.05).

Figure 2. Comparison of the clinical staging between 
the observation group and the control group. The 
patients in Phase II accounted for 58.00% in the 
observation group and 62.00% in the control group 
(P>0.05), and the patients in Phase III accounted for 
42.00% in the observation group and 62.00% in the 
control group (P>0.05).
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cations after the operations in the two groups. 
2 patients from the control group suffered from 
joint swelling after the operations, with the 
occurrence rate of complications being 4%, 
and 1 patient from the observation group suf-
fered from joint swelling after the operation, 
with the occurrence rate of complications being 
2%. Therefore, the difference in the occurrence 
rate of the complications had no statistical sig-
nificance (X2=0.344, P>0.05).

Discussion 

In clinical practice, knee osteoarthritis compli-
cated with cartilage injury is an orthopedic dis-
ease with a high incidence rate. The pathologi-
cal changes include lesions on the articular 
cartilage, bone exposure, subchondral sclero-
sis, cartilage destruction, and other symptoms. 
In addition, there is a large number of compen-
satory osteophytes and a contracture of the tis-
sues around the joint capsule [14, 15]. This 
disease progresses, so it has a serious impact 
on the patients’ quality of life.

The clinical treatment methods for knee osteo-
arthritis complicated with cartilage injury are 
mainly divided into drug therapy and operative 
therapy [6]. If a patient’s condition is mild, he/
she shall be treated with oral medication, such 
as analgesics or non-steroidal anti-inflammato-
ry drugs. But this treatment method can only 
alleviate the pain and other symptoms for a 
short time. And the long-term treatment with 
oral medication will cause a series of toxic and 
other side effects in the patients [16]. Arth- 
roscopic knee debridement is a common clini-
cal treatment method for knee osteoarthritis 

avoid the entrapment of the injured parts, and 
therefore maintain the joint stability effectively 
[19, 20]. The abnormality in the mechanical 
property of the patellofemoral joint can be 
improved by releasing the retinaculum patellae 
laterale [21]. The continuous and thorough 
washing of the joint cavity can regulate the pH 
value inside the cavity, reducing the cavity pres-
sure and removing the mediators and inflam-
matory proteins thoroughly. Finally, the appro-
priate excision of the inflammatory synoviums 
can mitigate the erosions in the knee joint, 
remove the inflammatory factors to prevent 
them from getting into the blood circulation, 
and thus relieve the degree of joint damage 
[22, 23].

In this study, the excellent rate in the observa-
tion group was 96.00%, which was higher than 
of the rate in the control group (P<0.05). This 
implied that the clinical effect was further 
enhanced by treating the patients with knee 
osteoarthritis complicated with cartilage injury 
through arthroscopic knee debridement com-
bined with denervation therapy. Also, the 
scores for knee joint functions in the observa-
tion group were higher than the scores in the 
control group at 6 months and 12 months after 
the operations, and the VAS scores of observa-
tion group were lower than the scores in the 
control group (P<0.05), which further confirmed 
the efficiency of denervation therapy and pro- 
ved that denervation therapy could obviously 
relieve the patients’ pain and improve their 
knee joint function. When the microscopic 
radiofrequency ablation was conducted on the 
nerve surrounding the patella and the hyperca-
tor cauterization was conducted on the medial 

Table 1. Comparison of the general data between the observa-
tion and control groups [n (%)]/(

_
x  ± s)

Data Observation 
group (n=50)

Control group 
(n=50) t/X2 P

Gender (case)
    Male 33 (66.00) 31 (62.00)

0.174 0.677
    Female 17 (34.00) 19 (38.00)
Age (years old) 32.15±1.18 32.19±1.25 0.165 0.870
Disease location (case)
    Left knee 36 (72.00) 38 (76.00)

0.208 0.648
    Right knee 14 (28.00) 12 (24.00)
Clinical staging (case)
    Phase II 29 (58.00) 31 (62.00)

0.167 0.683
    Phase III 21 (42.00) 19 (38.00)

complicated with cartilage injury. 
The osteophytes located in the 
malleolar fossa of the femur are 
removed to correct the deformity 
of joint varus and eversion and 
repair the cartilage so as to avoid 
the formation of corpus liberum 
inside the joint, and therefore 
relieve the degree of mechanical 
pain. Eventually, limb function can 
be improved accordingly [17, 18]. 
Furthermore, the excision of the 
osteophytes surrounding the joint 
can improve the symptoms of 
knee joint disorder effectively. And 
the meniscus repair can clearly 
relieve the periosteal stimulus, 



The effect of denervation therapy on knee joint function

1112 Int J Clin Exp Med 2020;13(2):1107-1114

and lateral malleoli of the femur and the attach-
ment site of the joint capsule, the denervation 
decreased the number of visceral nociceptive 
neurons, reducing the amount of neuropeptide 
substances released and thus alleviating the 
pain. The nerves of the patella are always over-
lapped, so the surrounding innervation and 
cutaneous sensation will not be noticeably 
affected when these nerves are cut off. At the 
same time, this will not cause a patella fracture 
or other severe complications [24]. What’s 
more, the denervation therapy can also block 
the nerve conduction caused by joint lesions 
and relieve the degree of pain. Meanwhile, due 
to its small effect on neurological function, this 
therapy can shorten the duration of the postop-
erative immobilization and promote the recov-
ery of joint function. By comparing the occur-
rence rates of complications after the ope- 
rations in two groups, it was determined that 
the complication occurrence rate was 4% in the 
control group and 2% in the observation group 
(P>0.05), which means that arthroscopic knee 
debridement combined with denervation thera-

py, performed in a highly safe manner, cannot 
increase or enhance the complication occur-
rence rate.

In conclusion, arthroscopic knee debridement 
combined with denervation therapy has a clear 
therapeutic effect on knee osteoarthritis com-
plicated with cartilage injury, and can improve 
knee joint function, relieve pain, reduce the 
complication occurrence rate, and therefore 
promote patients’ postoperative recovery effe- 
ctively.

However, the cohort involved in this study was 
small, so the results were not representative 
enough. Much attention shall be paid to the 
size of the cohort in future studies through larg-
er sample size, longer observation times, and a 
more comprehensive research and analysis. 
Additional future research on the clinical effects 
of arthroscopic knee debridement combined 
with denervation therapy on knee osteoarthri-
tis complicated with cartilage injury is war- 
ranted.

Table 2. Comparison of the knee joint function scores in the two groups ( _x  ± s, scores)

Group Before the 
operation

1 month after 
the operation

3 months after 
the operation

6 months after 
the operation

12 months after 
the operation

Observation group (n=50) 51.24±4.15 80.15±4.29* 81.59±4.31* 87.89±4.98* 90.12±5.12*

Control group (n=50) 51.29±4.12 80.12±4.31# 81.62±4.28# 82.05±4.63# 83.15±4.62#

t 0.062 0.015 0.036 6.876 8.213
P 0.922 0.981 0.912 0.000 0.000
*P<0.05 compared with those before the operations. #P<0.05 compared with those before the operations.

Table 3. Comparison of the clinical effects in the two groups (case, %)
Group Number of cases Excellent Good OK Poor Excellent rate
Observation group 50 34 (68.00) 14 (28.00) 1 (2.00) 1 (2.00) 48 (96.00)
Control group 50 23 (46.00) 13 (26.00) 9 (18.00) 5 (10.00) 36 (72.00)
X2 10.714
P 0.001

Table 4. Comparison of the VAS scores in the two groups (
_
x  ± s, scores)

Group Before  
operation

1 month after 
operation

3 months after 
operation

6 months after 
operation

12 months after 
operation

Observation group (n=50) 7.12±1.05 4.42±0.76* 3.15±0.56* 2.82±0.26* 1.02±0.15*

Control group (n=50) 7.18±1.03 5.69±0.85# 4.52±0.48# 3.46±0.62# 1.95±0.36#

t 0.288 7.876 13.134 6.731 16.862
P 0.774 0.000 0.000 0.000 0.000
*P<0.05 compared with those before the operations. #P<0.05 compared with those before the operations.
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