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Abstract: Objective: To clinically investigate the effect of sports medicine rehabilitation combined with traditional 
Chinese medicine on the recovery of anterior cruciate ligament injury after arthroscopic reconstruction. Methods: A 
total of 80 patients who underwent arthroscopic reconstruction of the anterior cruciate ligament in the knee were 
divided into the control group (CG, n=40) and the observation group (OG, n=40) by randomization. The CG received 
rehabilitation training only, while the OG received rehabilitation training + Chinese medicine treatment. The pain 
intensity of both groups was measured before the operation, and again at 3 d, 7 d, 14 d and 3 months after op-
eration by a visual analogue scale, joint swelling was measured at 3 d, 4 d and 17 d after operation by joint cavity 
puncture and extraction, knee joint function was measured before and 3 months after operation by Lysholm, as 
well as motor ability, symptoms, and knee function were assessed before and after 3 months of operation by the 
2000 scoring system from the International Knee Documentation Committee. Results: Compared with the CG, the 
OG had lower pain scores in both motion and at rest, 3 d, 7 d and 14 d after operation (P<0.05). The joint range 
motion in the OG was 95.13 ± 6.13 and 138.16 ± 7.61 at 7 d and 3 months after operation, respectively, which was 
higher than 86.99 ± 7.09 and 121.80 ± 8.02 in the CG (P<0.05). Little difference was found in terms of knee joint 
function between the two groups at 3 d, 7 d and 14 d after operation (P>0.05). Three months after operation, both 
groups reported higher scores for symptoms, athletic ability and knee function, and those in the OG were signifi-
cantly better that the CG (P<0.05). Conclusion: Rehabilitation training combined with traditional Chinese medicine 
after arthroscopic reconstruction of the anterior cruciate ligament can effectively reduce patients’ pain, swelling, 
and improve the function in the knee.
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Introduction

Anterior cruciate ligament injury of the knee 
can reduce the stability of the knee joint, which  
easily causes damage to the meniscus and 
articular cartilage injury if not treated in time; 
this can lead to the occurrence of osteoarticu-
lar diseases [1]. The anterior cruciate ligament 
is the most vulnerable part of the knee. 
Clinically, anterior cruciate ligament injuries 
along with strain and laceration are common in 
competitive sports [2]. In the knee joint, the 
anterior cruciate ligament connects the tibia 
and the femur to protect the tibia from sudden 
displacement and helps it align with other sur-
rounding structures to ensure normal move-
ment of the knee joint [3].

At present, minimally invasive surgery is most 
often used in the treatment of anterior cruciate 
ligament injury. Postoperative rehabilitation 
training is controversial. Although arthroscopic 
reconstruction of the anterior cruciate ligament 
has significant clinical effects, some patients 
suffer from postoperative pain and joint swell-
ing. Rehabilitation therapy is therefore often 
applied to improve knee joint function and 
relieve pain [4].

In recent years, China’s rehabilitation medicine 
has developed rapidly. Postoperative rehabilita-
tion training, especially in early stages, can 
effectively improve clinical efficacy and progno-
sis [5]. Early rehabilitation training can effec-
tively prevent articular dyskinesia caused by 
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Figure 1. MRI showed anterior cruciate ligament rup-
ture. 

joint capsule contracture or fibrosis, and reduce 
postoperative complications. Acupuncture with 
traditional Chinese medicine (TCM) can improve 
the knee joint function and reduce inflamma-
tion [6]. This study aimed to investigate the 
clinical effects of rehabilitation training com-
bined with TCM in the treatment of anterior cru-
ciate ligament injury.

Materials and methods

Materials

A total of 80 patients with anterior cruciate liga-
ment injury admitted to the Sports Science 
Department of Wonkwang University from 
November 2018 to November 2019 who under-
went arthroscopic reconstruction of the knee in 
our hospital were enrolled; including 48 males 
and 32 females aged 20-67 years (average of 
39.12 ± 7.65 years), with the course of disease 
of 2 d-3.5 years. The patients were randomly 
divided into the observation group (OG) and the 
control group (CG). The OG included 29 males 
and 11 females, with an average age of (39.11 
± 7.54) years, while the CG included 22 males 
and 18 females, with an average age of (39.10 

± 7.61) years. Inclusion criteria: The subjects or 
their family members signed an informed con-
sent form and each subject met the diagnostic 
criteria for sports training injury [7]. Exclusion 
criteria: Patient with simultaneous fractures 
surrounding the anterior and posterior cruciate 
ligament of the knee, or patients in pregnancy, 
or patients with dislocation of knee joint with 
meniscus injury or cartilage injury of the knee 
were excluded.

Methods

Operation: Patients of both groups were placed 
in a supine position with the lower limbs 
straightened or flexed before spinal anesthesia 
or epidural anesthesia. Aimed at the arthroscop-
ic reconstruction of anterior cruciate ligament 
in the knee using autologous hamstring ten-
dons (single or split beam), an incision of 2 cm 
from the tubercle of tibia was made to expose 
the gracilis and semitendinosus. Then the ten-
don tissues were separated. The instruments 
used for anterior cruciate ligament reconstruc-
tion were purchased from Smith & Nephew 
PLC. Tibia formation was synchronous to ante-
rior cruciate ligament injury cleaning by conven-
tional method in clinical practices. The graft 
was implanted into the established bone tunnel 
and fixed with screws. The medial cord bent at 
60° to tighten the graft before reconstruction, 
while, for the same reason, the lateral cord 
bent at 30° after reconstruction. At the end of 
the operation, the grafted bone needs to be 
protected from intercondylar impact under 
arthroscopy and then dressed with a compres-
sion bandage (Figures 1-3). 

Rehabilitation: CG: Postoperative ankle pump 
training was designed. From the 2d of surgery, 
the patients were training to straighten and 
raise their legs. On the 3rd day, ankle pump 
training was performed in addition to quadri-
ceps and hamstring muscle training and pas-
sive flexion of the knee joint in a range of motion 
<60°. On the 4th day, apart from the trainings 
above, activities were carried out for knee flex-
ion in a range of motion >60°, weight-bearing 
and balance exercises were allowed, and 
patients with two crutches begin to stand 
upright and walk straight for 10 m without 
weight-bearing. At 5 days after operation, reha-
bilitation measures were increased to allow the 
patients to autonomously control the lower 
legs; activities for knee flexion were increased 
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Figure 2. X-ray film showed that medial collateral 
ligament and anterior cruciate ligament were firmly 
fixed 1 d after operation.

to a range of motion up to 90°; patients with 
two crutches can stand upright and walk 
straight for 20 m, without bearing weight. At 6d 
after operation, patients with crutches stand 
on the floor twice a day, 5 min in each; and anti-
biotics were discontinued. From the 7th day to 3 
weeks after operation, activities for knee flex-
ion continued with range of motion of 90°; 
patients were allowed to straighten the knee, 
holding the crutches and walk for less than 50 
m. The stitches were removed 2 weeks after 
surgery when the wound was healed. The reha-
bilitation training continued 4-7 weeks after 

surgery. Furthermore, the range of motion of 
knee flexion was increased to 120°; patients 
were instructed to walk on crutches, ride bicy-
cles, climb stairs, etc. From 8 to 12 weeks after 
surgery, muscle strength exercises were used 
to help walk without crutches and stride later-
ally with the range of motion increased to 140°; 
the affected leg was flexed or extended by 45° 
for 4 times a day, 5 min each time. From  12 
weeks to 6 months after surgery, the patients 
flexed and/or extended the affected limbs to 
ensure that the knee was as healthy as the 
unaffected one so as to continue regular activi-
ties such as jogging, jumping, lateral jumps and 
knee extension and flexion. Measured by Cybex 
dynamometer, once the myodynamia was 65%-
75% of normal, patients were allowed to run. 

OG: In addition to the same rehabilitation train-
ing as mentioned in the CG, TCM treatment was 
also used. Patients in the OG were administrat-
ed oral drugs to promote blood circulation and 
remove blood stasis, decoction of four ingredi-
ents including peach kernel and safflower, and, 

Figure 3. Sagittal MRI showed uniform and continu-
ous anterior cruciate ligament signal, satisfactory 
bone marrow tract and repair site.
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Table 1. Basic clinical data of the two groups of patients
Group n M/F Age (year) Course of disease (d) Hospital stays (d)
OG 20 29/11 39.11 ± 7.54 86.5 ± 120.7 17.50 ± 5.04
CG 20 22/18 39.10 ± 7.61 95.8 ± 116.6 18.66 ± 6.58
t 0.576 7.612 9.024
P >0.05 <0.05 <0.05

if effusion existed, phaseolus calcaratus, cor-
tex moutan, rheum officinale, corydalis yanhu-
suo and/or cassia twig were given since the 2nd 
day after surgery. Two weeks later, the treat-
ment focused on expelling wind-damp while 
tonifying the kidney and the liver by angelicae 
pubescentis and loranthi decoction orally twice 
a day, 1/2 dose, for 3-4 weeks. Starting from 
the 2nd day after surgery, the treatment lasted 
for 7 weeks.

Outcome measures

Visual analogy scale was applied to quantify 
the pain in the knee joint during activity and at 
rest before and at 3 d, 7 d, 14 d and 3 months 
after surgery: 10 = severe pain, 0 = no pain. 
Joint swelling was detected with knee joint 
puncture and extraction at 3 d, 4 d and 17 d 
after surgery. Joint motion was measured using 
bone protractor before and at 7 d, 14 d and 3 
months after operation. Lysholm was used to 
assess knee joint function before and 3 months 
after operation with respect to joint stability (25 
points), pain (25 points), interlocking (15 
points), swelling (10 points), difficulty with stairs 
going up and down (10 points), claudication (5 
points), difficulty in squatting (5 points), and 
support required standing up (5 points). The 
total score is 100 points. A higher score indi-
cates better joint function. Post-operative 
motor ability, symptoms and knee function in 
both groups were evaluated by the 2000 scor-
ing system of the International Knee Docu- 
mentation Committee. 

Statistical analysis

SPSS 16.0 software was used for data analy-
sis. Measurement data were expressed as 
mean ± standard deviation (

_
x±s) and evaluat-

ed with t test. Enumeration data were expressed 
in (%) with analysis by chi-squared test. P<0.05 
indicated a statistically significant difference.

Results

General information

Little difference was reported between the two 
groups in terms of gender, age, course of dis-
ease, or hospital stay (P>0.05). They were com-
parable, as shown in Table 1.

Subjective pain observed in both groups after 
operation

Visual analogy scale showed that the OG 
showed lower pain scores at 3 d and 7 d after 
operation during activities or at rest as com-
pared with the CG (P<0.05). At 14 d after opera-
tion, pain occurring during activities in patients 
in the CG was more noticeable that in the OG 
(P<0.05), as shown in Table 2.

Changes in joint motion observed in both 
groups after operation

Joint motion in patients in the OG at 7 d, 14 d, 
and 3 months after operation was significantly 
better than that in the CG (P<0.05), as shown in 
Table 3 and Figure 4.

Table 2. Subjective pain observed in the two groups of patients after operation (
_
x±s)

Group N Preoperative
Postoperative

3 months after operation
3 d 7 d 14 d

OG 40 At rest 5.14 ± 2.29 3.12 ± 1.55 1.04 ± 1.15a 0.36 ± 0.49 0.10 ± 0.25
In motion 8.78 ± 1.41 3.88 ± 1.12 3.64 ± 1.26a 1.79 ± 1.01a 1.04 ± 0.43

CG 40 At rest 5.51 ± 2.03 5.18 ± 1.21 2.14 ± 1.29 0.62 ± 0.48 0.31 ± 0.13
In motion 8.53 ± 2.00 6.21 ± 1.87 5.84 ± 2.00 3.11 ± 1.00 1.24 ± 0.29

F 2.23 9.70 8.65 7.14 8.61
P >0.05 <0.05 <0.05 <0.05 <0.05
Note: aP<0.05 as compared with the OG.
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Figure 4. Changes in joint activity after operation in 
the two groups of patients. At 7 d and 14 d after op-
eration, significantly improved changes in joint mo-
tion were observed in the OG, compared with those 
in the CG (P<0.05); both groups reported improved 
joint activities (P<0.05); At 3 months after operation, 
the results in the OG were better compared with the 
CG (P<0.05).

Swelling of the joint observed in both groups 
after operation

Joint swelling observed at 3 d, 7 d and 14 d 
after operation in the OG was less than that in 
the CG, with significant differences (P<0.05), 
as shown in Table 4 and Figure 5.

Lysholm scores for knee function in both 
groups after operation

Lysholm scores of knee function in the OG were 
superior to those in the CG at 3 months after 
operation (P<0.05), and both groups reported 
higher scores as compared with those before 
rehabilitation training (P<0.05), as shown in 
Table 5 and Figure 6.

Scores of athletic ability, knee function and 
symptoms after operation

With the 2000 scoring system of the In- 
ternational Knee Documentation Committee, 
the scores recorded at 3 months after opera-
tion in the OG were much better than those in 
the CG (P<0.05), as shown in Table 6 and 
Figure 7.

Discussion

Anterior cruciate ligament injury is common in 
sports. Once the anterior cruciate ligament in 
the knee is lacerated and the knee joint 
becomes unstable, delay of therapy and treat-
ment may also worsen knee function [8-10]. 
Studies have found that the incidence of ante-
rior cruciate ligament injury among American 
football players is 60/100,000 per year, and 
0.43% in China. These injuries are mainly 
caused by sports, accounting for about 70% of 
all anterior cruciate ligament injuries. Traffic or 
other accidents account for 27% [11, 12]. For 
anterior cruciate ligament injury, arthroscopic 
reconstruction is commonly used, but postop-
erative joint adhesion, muscle atrophy, pain 
and swelling often occur [13-15].

Early postoperative rehabilitation training  
can improve knee joint function, reduce pain 
and swelling, and prevent joint adhesion. 
Arthroscopic reconstruction of the anterior cru-
ciate ligament of the knee involves tissue repair 

Table 3. Changes in motion of joint in the two groups of patients after operation [n=40 (
_
x±s)]

Group Preoperative
Postoperative

3 months after operation
7 d 14 d

OG 113.61 ± 18.82 94.12 ± 6.82 107.72 ± 12.66 137.15 ± 6.59a

CG 115.39 ± 26.58 85.88 ± 7.08 94.21 ± 11.16 120.79 ± 7.01
T 0.635 9.691 9.523 8.894
P >0.05 <0.05 <0.05 <0.05
Note: aP<0.05 as compared with the OG.
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Figure 6. Lysholm scores for knee functioning of 
the two groups of patients after operation. Lysholm 
scores for knee functioning of patients in the OG 
were significantly higher than those in the CG at 3 
months after operation (P<0.05). For both groups, 
the scores improved compared with those before op-
eration (P<0.05).

Table 4. Postoperative joint swelling in the two groups of patients (
_
x±s)

Group n
Postoperative

3 d 7 d 14 d
OG 40 27.28 ± 17.16 14.11 ± 10.57 8.45 ± 5.78
CG 40 30.19 ± 18.18 19.53 ± 10.67 11.01 ± 4.85
t 3.634 7.558 7.142
P <0.05 <0.05 <0.05

without blood supply, and the reconstructed 
ligament is in a state of ischemic necrosis with 
significantly reduced biomechanical properties 
that, if subjected to stress early or excessively, 
are prone to cause fracture or elongate tissue 
[16-18]. Although some studies indicated that 
premature rehabilitation training after recon-
struction may increase the incidence of compli-
cations and affect the recovery, scholars 

believe that reconstruction of the anterior cru-
ciate ligament in the musculi semimembrano-
sus and semitendinosus after 2-6 months of 
rehabilitation therapy can show positive clinical 
effects [19, 20]. In this study, early rehabilita-
tion training after the arthroscopic reconstruc-
tion of the anterior cruciate ligament in the 
knee can shorten the hospital stay of patients, 
promote the recovery of knee function, and 
reduce traumatic reactions, pain, swelling or 
joint adhesion [21, 22].

The pain reported in the OG after rehabilitation 
training at 3 d, 7 d and 14 d after operation was 
significantly less than that in the CG (P<0.05), 
suggesting that rehabilitation training improved 
joint motion and swelling. Many types of opera-
tions including arthroscopy may cause damage 
to muscles and bones of the joint, leading to 
blood loss outside of arteries and veins. The 
blood outside the vasculature combined with 
what is refered to as “damp evil” in TCM, forms 
blood stasis to block the veins and steeps in 
the joints. Injured vital energy causes pain, 
while other tissue damage gives rise to swell-
ing. Stagnation of vital energy and blood blocks 
the veins and induces pain. That is why patients 
experience severe pain in the knee after opera-

Figure 5. Postoperative joint swelling observed in the 
two groups. Joint swelling observed as of 3 d, 7 d and 
14 d after operation in the OG was much less than in 
the CG (P<0.05).

Table 5. Postoperative Lysholm scores for 
knee functioning
Group n Preoperative 3 months after operation
OG 40 14.49 ± 11.76 82.11 ± 19.13a,b

CG 40 15.67 ± 14.21 69.53 ± 17.11a

t 0.433 9.366
P >0.05 <0.05
Note: aP<0.05 compared with that preoperative; bP<0.05 
compared with that in OG.
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Table 6. Scores for postoperative exercise ca-
pacity, knee function and symptoms in the two 
groups of patients (

_
x±s)

Group n Preoperative 3 months after operation
OG 40 19.13 ± 10.24 53.65 ± 9.11
CG 40 18.83 ± 11.15 48.12 ± 8.46
t 0.476 7.831
P >0.05 <0.05

tion. Damp evil remains in the joints and inter-
locks with blood spilled outside, leading to joint 
effusion, hematoma, and swelling [23-25]. 
Early oral administration of decoction of four 
ingredients including peach kernel and safflow-
er plays a role in activating blood circulation 
and removing stasis in the collaterals. In the 
OG, postoperative rehabilitation training com-
bined with TCM reduced joint swelling as com-
pared with the CG (P<0.05). This could be 
explained by the fact that the TCM inhibits 
synovitis, prevents the synovial membrane 
from releasing inflammatory substances, and 
reduces the incidence of fibrosis adhesion so 
as to improve the systemic microcirculation. In 
the later period, limited joint motion is mainly 
due to the attack of external factors including 
wind, cold, damp and pathogens, according to 
TCM. Asthenia in origin and excess in superfici-
ality, radix angelicae pubescentis should be 
used to dispel wind-damp and tonify the liver 
and the kidney. The postoperative joint mobility 
observed in the OG proved the prescription to 
be effective in activating blood and dissolving 
stasis. The 2000 scoring system and Lysholm 
scale indicated that rehabilitation training com-

bined with TCM treatment improves patients’ 
activity of daily living and knee function as well.

In summary, early rehabilitation training com-
bined with TCM after arthroscopic reconstruc-
tion of the anterior cruciate ligament of the 
knee can effectively reduce pain and swelling 
in joints and improve knee function. 
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