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Abstract: Objective: To investigate the nursing effect of cold therapy combined with enhanced recovery after surgery
(ERAS) in patients undergoing total knee arthroplasty (TKA). Methods: Eighty patients with knee osteoarthritis who
underwent TKA in our hospital from August 2020 to January 2021 were enrolled in this study, and they were divided
into a control group (n=40) and a study group (n=40) according to the nursing procedures. The time and cost of rehabilitation, pain level, recovery of knee function, incidence of postoperative complications, self-care ability, quality
of life, and nursing satisfaction were compared between the two groups. Results: The time of rehabilitation and time
to out-of-bed activities in the study group were significantly shorter than those in the control group (P < 0.05), and
the cost of rehabilitation in the study group was significantly lower than that in the control group (P < 0.05). There
was no significant difference in preoperative visual analogue scale (VAS) scores (at rest, during exercise) between
the two groups (P > 0.05). These scores in the study group were significantly lower than those in the control group
at 6 h, 24 h, 48 h, and 72 h postoperatively (P < 0.05). The preoperative Hospital for Special Surgery (HSS), range
of motion (ROM) and Barthel scores did not differ significantly between the two groups (P > 0.05). The postoperative
ROM and Barthel scores were decreased to the lowest at 3 d postoperatively and gradually increased with time, and
the HSS, ROM and Barthel scores in the study group were significantly higher than those in the control group (P <
0.05). The incidence of postoperative complications in the study group was significantly lower than those in the control group, and overall nursing satisfaction in the study group was significantly higher than those in the control group
(P < 0.05). After discharge, the SF-36 scores of patients in both groups were higher than those before surgery, and
the SF-36 scores in the study group were significantly higher than those in the control group (P < 0.05). Conclusion:
The cold therapy combined with ERAS for patients undergoing TKA can improve the postoperative swelling and pain
of the affected limb, inspire patients’ autonomy in postoperative rehabilitation training, shorten the time to out-ofbed activity, prevent patients from developing venous thrombosis, promote recovery of knee function, and improve
patients’ postoperative self-care ability and quality of life.
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Introduction
With the overall aging of China’s population,
the prevalence of osteoporosis such as rheumatoid and osteoarthritis (OA) is increasing
annyally, which seriously reduces the quality of
life of middle-aged and elderly people. OA is a
chronic, multiple synovitis, which is a degenerative joint disease caused by physical or pathological reasons, of which knee osteoarthritis
(KOA) has the highest incidence [1]. According
to the World Health Organization (WHO), the
prevalence of KOA progressively increases with
age, with an incidence of 50% in people over
60 years old and 80% in people over 75 years

old [2]. According to a longitudinal survey, the
number of KOA patients in China reached 250
million in 2010, showing an alarming increase
in incidence [3]. Most KOA patients suffer from
painful symptoms and knee deformities, which
severely limit their mobility and affect their normal life.
Total knee arthroplasty (TKA) is a procedure to
replace the deformed joint with an artificial
knee prosthesis made of biocompatible and
mechanically sound materials to correct the
deformity, relieve pain, and reconstruct knee
function [4]. Since Repicci et al. first completed knee replacement through invasive surgery,
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TKA has become the most effective option for
the treatment of end-stage or severe KOA [5].
With the continuous development of medical
technology, the survival rates of TKA patients
have been reported at 90% over the past 15
years [6]. Kurtz et al. has predicted that the
worldwide demand for TKA will increase by
673% by 2030, to about 3.4 million cases per
year [7].
Although TKA can improve knee function and
relieve pain in patients, it is an invasive procedure, and the majority of patients undergoing
TKA are the elderly. Therefore, the prevention
of postoperative complications in patients is
gaining increasing attention from medical staff.
The concept of enhanced recovery after surgery (ERAS) was first proposed by Danish surgeon Henrik Kehlet in 2001, and was applied to
patients after coronary artery bypass grafting
with good clinical results [8]. In recent years,
medical staff have applied the concept of ERAS
to patients who underwent TKA, indicating that
ERAS can improve clinical outcomes, shorten
the time to first out-of-bed activity and time to
discharge, and reduce hospitalization expenses [9].

conservative treatment from August 2020 to
January 2021 were retrospectively analyzed in
this study, and the patients were divided into a
control group (n=40) and a study group (n=40)
according to the different nursing methods they
received.
Inclusion criteria: (1) patients aged 50-75 years
old; (2) patients with first TKA; (3) patients with
morning stiffness ≤ 30 min; (4) patients with no
vital organ diseases such as heart and lung diseases; (5) patients with clear consciousness
and no cognitive impairment.
Exclusion criteria: (1) patients with presence of
infection in the knee joint; (2) patients with
severe dysfunction caused by retroflexion
deformity of the knee joint; (3) patients with
functional failure of major organs; (4) patients
who were lost to follow-up.
The study was reviewed and approved by the
ethics committee of Huzhou Central Hospital.
All patients signed an informed consent form
and voluntarily participated in this study.
Intervention methods

Cold therapy is the application of cryogenic
substances on human skin to reduce local or
systemic temperature, and then slow down
nerve signal transmission, and decrease the
activities of various biological enzymes to
achieve the purpose of pain relief and detumescence [10]. At present, cold therapy has
been widely used in all kinds of surgery. After
TKA, patients are prone to knee swelling and
pain, even leading to the loss of knee function
in severe cases. Postoperative cold therapy
can reduce pain sensation and enhance the
effectiveness of early rehabilitation training
[11].

Patients in control group received routine care.
No special heat preservation method was adopted during the surgery. At 6 h after surgery,
patients could eat digestible food according to
their own wishes without any discomfort. The
drainage tube was removed 2 d after surgery,
and the methods of functional exercise and the
benefits of out-of-bed exercise were introduced
to the patients, but the intensity of exercise
was not prescribed. The patients were assisted
to get out of bed when they intended to do so.

The purpose of this study was to investigate the
effect of cold therapy combined with ERAS and
traditional nursing on postoperative pain, early
joint function recovery, and postoperative complication in patients undergoing TKA, aiming to
provide a theoretical basis for the rapid rehabilitation of patients undergoing TKA.

(1) Establishment of an ERAS care team: The
team consisted of the joint surgeon, nursing
staff, dietician, rehabilitator and psychological
counselor, and all personnel were trained in
nursing methods, scales, criteria and procedures used for assessment.

Materials and methods
General data
The clinical data of 80 patients diagnosed with
KOA who had undergone TKA after ineffective
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Patients in the study group received cold therapy combined with ERAS as follows.

(2) Pre-operative intervention: After admission,
the doctor assessed the patient’s vital signs,
knee function and pain level, and introduced
the ERAS nursing procedures, preoperative
precautions, perioperative multimodal analgesia and rehabilitation training plan to the patients and their family through demonstration
Am J Transl Res 2022;14(5):3154-3163
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and video, etc. The psychological counselor
gave emotional guidance based on patient’s
mental status to eliminate fear and reduce the
psychological burden of patients. Patients were assessed for pain level, and oral anti-inflammatory and analgesic drugs were given for preventive analgesia according to the patient’s
condition. Preoperatively, 200 mL of 10% glucose solution was administrated orally followed
by abstinence from water and fasting for 8 h
before surgery. The rehabilitation training was
performed according to the patient’s maximum
tolerance before surgery, and alprazolam (Qilu
Pharmaceutical Co., Ltd., Approval No. H37021277) 0.4 mg was taken orally the night
before surgery. For patients with sleep disorders, the dosage should be prescribed with
caution.
(3) Intraoperative intervention: Color ultrasound-guided femoral nerve block, GA was
achieved through a laryngeal mask airway
(LMA). The operation room temperature was
adjusted to 23-26°C before the patient entered, and all fluids except blood used intraoperatively were heated to 35-37°C using a water
bath. The patient’s intraoperative body temperature was monitored, and a thermal mattress
was used for temperature control.
(4) Postoperative intervention: The vital signs
of patients were assessed every 0.5 h within 4
h postoperatively. When the patients returned
to consciousness with stable vital signs, they
could drink 50-80 mL of water, and if there was
no discomfort after 30 min, they could take liquid food. Multimodal analgesia was performed,
including an epidural analgesic pump, 400 mg
of oral celecoxib (Pfizer Pharmaceuticals Ltd.,
Approval No. J20030098) once a day, and cold
therapy with ice packs around knee joints. The
temperature around the knee was monitored
every 30 min to maintain the temperature at
10-15°C. The cold therapy was interrupted if
the patient had unusual sensations such as
numbness and coldness. Patients were encouraged and instructed to perform postoperative
functional exercises. On the day after operation, ankle pump exercises, quadriceps muscle
contraction, passive knee flexion and extension exercises, etc. were performed. The exercise program was enriched progressively after
surgery. After discharge, regular lectures on rehabilitation knowledge and interactive commu-
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nication were organized. WeChat was used to
publicize health knowledge and follow up the
patients’ rehabilitation.
Outcome measurements
Early postoperative recovery indices: The rehabilitation time and cost and the time to out-ofbed activities after surgery were recorded in
both groups.
The period from 1 day before surgery to the day
of discharge was recorded as rehabilitation
time, and the cost invoiced during this period
was the cost of rehabilitation.
On an unassisted basis, time to first out-of-bed
activities was recorded as patients standing
with both feet on the ground for more than 3
min, during which the patients’ first ambulation
time with the aid of some tools was recorded.
Visual analogue scale (VAS) scoring at multiple
times: VAS scale was used to evaluate the pain
level at rest and during exercise before surgery,
at 6 h, 24 h, 48 h and 72 h after surgery. VAS
scoring was done by drawing a 10 cm line on
the paper, with the left end representing no
pain and the right side representing severe
pain, and patients marked their pain on the
line according to their subjective feelings.
Knee Hospital for Special Surgery (HSS) score
and joint mobility range of motion (ROM): Knee
HSS score was assessed before and upon discharge, 1 month and 3 months after surgery,
and the ROM was measured before and at 3 d
after surgery, at discharge, 1 month and 3
months after surgery.
The HSS scale was first proposed by the New
York Hospital for Special Surgery in 1976 to
assess the recovery of knee function after TKA.
The scale includes pain evaluation, functional
status, limb ROM, degree of limb flexion deformity, joint stability, and muscle strength. A
score of < 59 indicates poor, 60-69 indicates
fair, 70-84 indicates good, and 85-100 indicates excellent [12]. The higher score represented better recovery of knee function.
ROM is one of the crucial indices to assess
knee function after TKA. ROM is determined by
a goniometer, and the average value of three
measurements is ROM value [13].
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Table 1. Comparison of baseline data ( x ± s)/[n (%)]
Control group (n=40)

Study group (n=40)

18 (45.0)
22 (55.0)
65.32±5.42
21.02±2.34

16 (40.0)
24 (60.0)
64.79±5.36
20.98±2.26

28 (70.0)
12 (30.0)

25 (62.5)
15 (27.5)

5 (12.5)
10 (25.0)
25 (62.5)

6 (15.0)
11 (27.5)
23 (57.5)

Gender
Male
Female
Mean age (years)
Duration of disease (years)
Location
Left knee
Right knee
Grading
Grade II
Grade III
Grade IV

Postoperative complications
The circumference of the affected limb was
compared with the preoperative circumference
by measuring the circumference of the thickest
part of the lower leg in the horizontal position,
and a difference greater than 2 cm was considered to be swelling of the affected limb [14].
Venous thrombosis of the affected limb was
determined by color Doppler ultrasonography.
Infection was determined by bacterial culture
results of wound drainage fluid.
Self-care ability and quality of life
The Barthel index was used to assess the
patients’ self-care ability in daily life, including
eating, bathing, dressing before surgery, 3 d
after surgery, at discharge, 1 month and 3
months after surgery. The patients were scored
based on whether they needed assistance in
daily life, with 10 points for no need, 5 points
for partial need, and 0 point for complete need,
and the higher score indicated the better selfcare abilities [15].
The SF-36 scale was used to assess the quality
of life of patients before surgery, 1 month and 3
months after surgery, respectively. The SF-36
scale contains 8 domains, including physical
functioning (PF), physical role functioning (RP),
bodily pain (BP), general health (GH), vitality
(VT), social functioning (SF), role emotional
(RE), and mental health (MH). The higher score
indicates the better quality of life [16].
Nursing satisfaction
The satisfaction questionnaire prepared by the
hospital itself was used to assess the satisfac3157

t/χ2
0.205

P
0.651

0.152
0.090
0.503

0.725
0.132
0.478

0.222

0.895

tion of patients with nursing care during hospitalization. The questionnaire contains five dimensions, including admission reception (20
points), health education (35 points), service
attitude (50 points), service quality (35 points),
and discharge guidance (10 points), with the
total score of 150 points. The total score was
the sum of the scores of each item, and the
higher score represents the higher satisfaction
with nursing care during hospitalization.
Statistical methods
SPSS 21.0 software was used for data analysis.
_ The measurement data were expressed as
x ± s, and the counting data were expressed as
frequencies or percentages. The independent
samples t-test was used for measurement
data, while χ2 test was used for counting data.
Repeated measure ANOVA was used for data
at multiple time points between two groups,
SNK test was used for pairwise comparison.
Graphpad Prism 8.0 software was used for
graphing. P < 0.05 was considered as a significant difference.
Results
Comparison of baseline data
No significant difference was found between
the two groups in terms of gender, age, disease
duration, location, and grading (P > 0.05), which
were comparable (Table 1).
Comparative analysis of early recovery indices
The time of rehabilitation and the time to first
out-of-bed activities in the study group were
significantly shorter than those in the control
Am J Transl Res 2022;14(5):3154-3163
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Figure 1. Comparison of early rehabilitation indices. The time of rehabilitation and the time to out-of-bed activities
for the first time were significantly shorter in the study group than in the control group, and the cost of rehabilitation
was significantly lower in the study group than in the control group (*P < 0.05).

Figure 2. Comparison of VAS scores. The differences in resting and exercise VAS scores between the two groups
were not significant (P > 0.05). Repeated measure ANOVA: F value of time (Ft)=36.286 (P < 0.001), F value of group
(Fg)=18.326 (P < 0.001), F value of interaction effect (Fi)=1.607 (P=0.184); pairwise comparison: the VAS scores
of the study group at 6 h, 24 h, 48 h, and 72 h after surgery were significantly lower than those of the control group
(P < 0.05).

group (P < 0.05), and the cost of rehabilitation
in the study group was significantly lower than
that in the control group (P < 0.05) (Figure 1).

group at 6 h, 24 h, 48 h, and 72 h after surgery
were significantly lower than those of the control group (P < 0.05) (Figure 2).

Comparative analysis of VAS scores at multiple
time points

Comparative analysis of HSS scores and ROM
scores of the knee joint

The preoperative VAS scores at resting and
during exercise were not significantly different
between the two groups (P > 0.05). Repeated
measure ANOVA showed that main effects of
time and group were statistically significant (P
< 0.05), the interaction effect was not statistically significant (P > 0.05); pairwise comparison showed that the VAS scores of the study

There was no significant difference in preoperative HSS and ROM scores between the two
groups (P > 0.05). The HSS scores of patients
in both groups increased at discharge, and
gradually increased with time. Repeated measure ANOVA showed that main effects of time
and group were statistically significant (P <
0.05), the interaction effect was statistically
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Figure 3. Comparison of HSS scores and ROM scores. A. The difference between the preoperative HSS scores of
patients in the two groups was not significant; the HSS scores of patients in the two groups increased at discharge,
and the HSS scores gradually increased with time; the HSS scores of the study group were significantly higher than
those of the control group. Repeated measure ANOVA: Ft=42.139 (P < 0.001), Fg=15.133 (P < 0.001), Fi=9.823 (P
< 0.001); pairwise comparison: the HSS scores of study group at discharge, 1st month after surgery, 3rd month
after surgery were significantly lower than those of the control group (P < 0.05). B. The difference in preoperative
ROM scores between the two groups was not significant; the ROM scores decreased to the lowest in 3rd d after
surgery, increased at discharge, and gradually increased over time. Repeated measure ANOVA: Ft=48.320 (P <
0.001), Fg=12.539 (P < 0.001), Fi=1.513 (P=0.216); pairwise comparison: the ROM scores of the study group were
significantly higher after surgery than those of the control group (P < 0.05).

Table 2. Comparison of postoperative complications [n (%)]
Item
Swelling
Venous thrombosis
Infection
Complications

Control group (n=40)
10 (25.0)
7 (17.5)
5 (12.5)
17 (55.0)

Study group (n=40)
4 (10.0)
2 (5.0)
1 (2.5)
7 (17.5)

χ2
3.117
2.003
1.622
12.170

P
0.077
0.157
0.203
<0.001

significant (P < 0.05), the HSS score of study
group increased more significantly; pairwise
comparison showed that the HSS scores of
study group at discharge, 1st month after surgery, 3rd month after surgery were significantly
lower than those of the control group (P < 0.05)
(Figure 3A). The ROM scores decreased to the
lowest in both groups at 3rd day after surgery,
increased at discharge, and gradually increased
over time, and the ROM scores of study group
were significantly higher than those of control
group at all-time points after surgery (P < 0.05)
(Figure 3B).

sis was 5%, infection was 2.5%, and the overall
postoperative complication rate was 17.5%,
while in the control group, the incidence of
swelling in the affected limbs was 25%, venous
thrombosis was 17.5%, infection was 12.5%,
and the overall postoperative complication rate
was 55%. The incidence of postoperative complications in the control group was significantly
higher than that in the study group (P < 0.05)
(Table 2).

Comparative analysis of postoperative complications

There was no significant difference in Barthel
scores and SF-36 scores between the two
groups before surgery (P > 0.05). Barthel
scores decreased to the lowest level at 3rd day
after surgery, and gradually increased with

In the study group, the incidence of swelling in
the affected limbs was 10%, venous thrombo3159

Comparative analysis of self-care ability and
quality of life of patients
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Figure 4. Comparison of self-care ability and quality of life scores. A. The difference between the preoperative Barthel scores of patients in the two groups was not significant; the Barthel scores would be the lowest in the 3rd d
after surgery; the Barthel scores gradually increased over time. Repeated measure ANOVA: Ft=50.281 (P < 0.001),
Fg=16.425 (P < 0.001), Fi=1.128 (P=0.317); pairwise comparison: the Barthel scores of the study group were significantly higher than those of the control group at all-time points after the intervention (P < 0.05). B. The difference
between the preoperative SF-36 scores of the two groups was not significant; after discharge, the SF-36 scores of
patients in both groups increased compared with the preoperative scores. Repeated measure ANOVA: Ft=25.874
(P < 0.001), Fg=8.136 (P < 0.001), Fi=0.834 (P=0.389); pairwise comparison: the SF-36 scores of patients in the
study group were significantly higher than those of patients in the control group at 1st and 3rd month after surgery
(P < 0.05).

Table 3. Comparison of patient satisfaction
Item
Overall satisfaction
Admission reception
Health education
Service attitude
Service quality
Discharge guidance

Control group (n=40)
133.45±6.60
14.58±0.73
30.72±3.05
44.29±0.67
34.28±1.28
9.58±0.87

time. Repeated measure ANOVA of Barthel
scores and SF-36 scores showed that the main
effects of time and group were statistically significant (P < 0.05), the interaction effects were
statistically significant (P > 0.05); pairwise comparison showed that Barthel scores of patients
of the study group were significantly higher
than those of the control group at all-time
points after surgery (P < 0.05) (Figure 4A), and
SF-36 scores were significantly higher at 1st
and 3rd month after surgery (P < 0.05) (Figure
4B).
Comparative analysis of nursing satisfaction
The overall nursing satisfaction scores of
patients in the study group was significantly
3160

Study group (n=40)
138.09±4.15
14.83±0.52
33.98±2.09
44.67±0.37
34.68±0.92
9.93±0.25

t
-7.68
-2.19
-6.17
-1.48
-0.32
-4.83

P
0.000
0.032
0.000
0.153
0.729
0.000

higher than that in the control group (P < 0.05),
and the satisfaction of patients in the study
group was significantly higher than that in the
control group in terms of admission reception,
health education, and discharge instruction (P
< 0.05). There was no significant difference
between the two groups in terms of service
attitude and service quality (P > 0.05) (Table 3).
Discussion
ERAS covers anesthesia modality, multimodal
analgesia, rehydration management, nutritional interventions, and early rehabilitation exercises to reduce the postoperative traumatic
stress response of patients, stabilize the internal environment, reduce postoperative compliAm J Transl Res 2022;14(5):3154-3163
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cations, and enable patients to recover rapidly
after surgery [17]. Soffin et al. showed that
an ERAS program, including preoperative education, intraoperative anesthetic techniques,
postoperative analgesia, and early postoperative activities after arthroplasty could accelerate postoperative rehabilitation of TKA patients
[18]. Sixty percent of patients have severe postoperative pain after TKA, which, if not treated in
a timely manner, can stimulate sensitization of
the nociceptive center, reduce the pain threshold, increase the postoperative pain stress
response, and the patient may refuse rehabilitation exercises, and eventually increase the
risk of postoperative complications such as
venous thrombosis and muscle atrophy, which
is detrimental to the postoperative recovery of
patients [19, 20]. Kumar et al. showed that
ERAS can accelerate functional recovery, reduce pain, improve patient comfort and satisfaction, reduce surgical complications, shorten
hospital stay, and reduce hospitalization costs
of patients undergoing TKA [21].
In this study, it was found that the rest and exercise VAS scores at 6 h after operation were
increased in both groups compared to preoperatively, probably due to traumatic pain caused
by surgery. The rest and exercise VAS scores in
the study group were significantly lower than
those in the control group at 6 h, 24 h, 48 h,
and 72 h postoperatively (P < 0.05). The reason
may be that the patients in the control group
did not receive effective pain intervention,
while the patients in the study group received preoperative prophylactic analgesia combined with multimodal paroxysmal pain nursing
modality to improve pain threshold of patients,
reduce local temperature through cold therapy,
which could induce microvascular constriction,
reduce bleeding and injury as well as postoperative pain, thereby exerting a positive effect
for patients with rehabilitation training after
surgery. Li et al. conducted a study of multimodal analgesia in patients undergoing TKA
and found that multimodal analgesia could alleviate postoperative pain, promote knee recovery, and reduce the occurrence of adverse
reactions, which is basically the same with
the findings of this study [22]. Preoperative
education and exercise for patients undergoing TKA can improve the initiative and compliance of patients in postoperative exercise [23].
Postoperative physiotherapy and standardized
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rehabilitation can accelerate the recovery of
knee function and shorten the length of hospital stay [24]. In this study, the time of rehabilitation and the time to first out-of-bed activities in
the study group were significantly shorter than
those in the control group (P < 0.05), the cost
of rehabilitation in the study group was significantly lower than those in the control group
(P < 0.05), and the HSS and ROM scores in the
study group were significantly higher than those
in the control group (P < 0.05). The reason may
be that with a rehabilitation exercise plan formulated before surgery and preoperative health education through video, audio, on-site guidance, etc., the patients recognized the importance of postoperative rehabilitation exercises,
which significantly shortened the time to first
out-of-bed activities. Early rehabilitation training can accelerate recovery of knee function.
Regular rehabilitation education lectures were
conducted after discharge, and relevant knowledge was released through WeChat to consolidate the rehabilitation outcomes. Oktas et al.
found that patients recovered knee function
faster through early intensive rehabilitation exercises in TKA patients [25], which is consistent with the findings in this study. The incidence of postoperative complications in the
control group was significantly higher than those in the study group. Since the local skin and
blood vessels of patients are damaged following TKA, the implantation of the prosthesis can
induce tissue fluid exudation and local inflammatory responses; cold therapy can actually
reduce vasoconstriction and permeability, blood pressure and fluid accumulation on the
affected limb and improve the swelling of the
affected limb, which is consistent with the findings of Sadoghi et al. [26]. Millar et al. found
that the ERAS reduced the incidence of venous
thrombosis after TKA by introducing a multimodal, interdisciplinary intervention after total
hip, total knee and hip fracture surgery [27]. In
this study, the incidence of venous thrombosis
was 5% in the study group and 17.5% in the
control group, indicating that early postoperative rehabilitation exercises could promote tissue fluid infiltration and diffusion, prevent tendon and joint capsule adhesions, and reduce
the incidence of venous thrombosis in the lower
limbs, which is similar to findings of Millar et al.
The nursing staff in both groups had good working attitudes and operational capacity, and the
difference between the two groups was not sig-
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nificant in terms of service attitude and service
quality. Nursing staff in the study group introduced the hospital environment to patients and
their families upon admission, carried out preoperative psychological education, nutritional
support, and preventive analgesia to eliminate
patients’ fears, and provided postoperative rehabilitation guidance to improve the rehabilitation of patients, enabling patients to trust and
cooperate more with nursing staff, bringing
patients a better nursing experience and improving overall nursing satisfaction.
In conclusion, cold therapy combined with
ERAS for patients undergoing TKA can shorten
the hospitalization time and reduce hospitalization costs. Through preoperative health education and demonstration, patients can realize
the importance of postoperative rehabilitation
training, which shortens the time to first out-ofbed activities after surgery, improve patients’
initiative to participate in rehabilitation training
and plays a good role in promoting the recovery of knee function. The combined therapy
can improve the pain threshold of patients and
reduce the incidence of postoperative complications, and further improve the self-care ability and quality of life of patients. The deficiency
of this study is that the time and temperature
of continuous or intermittent cold therapy were
not analyzed systematically. Therefore, a more
systematic analysis should be conducted in the
next step, so as to provide a more detailed reference for postoperative rehabilitation of TKA
patients.
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