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Abstract: Objective: To investigate the clinical application of perioperative nursing care for patients with osteosarco-
ma of the distal femur who received artificial knee replacement. Methods: A total of 80 patients with osteosarcoma 
of the distal femur admitted to our hospital from March 2019 to March 2020 were selected as research subjects 
and divided into the control group and the study group according to their admission sequence. The control group 
was given routine nursing care, while the study group was given perioperative nursing care. The negative emo-
tions, sleep quality, limb function, pain, complication rate, and nursing satisfaction of the two groups of patients 
after nursing care were analyzed. Results: After nursing care, (1) the Hamilton depression rating scale (HAMD) and 
Hamilton anxiety scale (HAMA) scores of the study group were both lower than those of the control group; (2) the 
sleep quality score of the study group was lower than that of the control group (P < 0.001); (3) the study group ob-
tained higher limb function score and excellent-and-good rate than the control group (P < 0.05); (4) the pain score 
of the study group was lower than that of the control group (P < 0.05), and the time to functional exercise and length 
of hospital stay of the study group were shorter than those of the control group (P < 0.05); (5) patients in the study 
group had a lower complication rate than those in the control group (P=0.02); (6) the nursing satisfaction rating of 
the study group was higher than that of the control group (P < 0.001). Conclusion: For patients with osteosarcoma 
of the distal femur treated by artificial knee replacement, in addition to the amelioration of negative emotions and 
sleep quality, perioperative nursing also improves the patients’ limb function and satisfaction and mitigates pain 
and complications.
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Introduction

The incidence of osteosarcoma is increasing 
over the years [1-3]. It has been reported that 
the 5-year survival rate of patients with osteo-
sarcoma of the distal femoral is only 5%, which 
poses a serious threat to the health and life of 
patients [4]. Osteosarcoma of the distal femur 
is most common in male adolescents. In addi-
tion to malignant tumors, patients with the dis-
ease may suffer symptoms such as dysfunc-
tion, pain, and even pathological fractures in 
severe cases [5]. In recent years, the common 
clinical treatment for the osteosarcoma is arti-
ficial knee replacement, which is accompanied 
by adverse reactions such as postoperative 
infection, bringing more challenges to periop-
erative nursing and treatment. Effective nurs-

ing methods are contributory to the improve-
ment of the recovery of knee joint function, 
postoperative quality of life, and muscle ten-
sion around the knee joint for patients undergo-
ing artificial knee replacement during the peri-
operative period [6]. Therefore, this study 
explored the clinical application of periopera-
tive nursing care for patients with osteosarco-
ma of the distal femur who received artificial 
knee replacement, with the goal of providing a 
theoretical basis for clinical nursing care.

Materials and methods

General information

This is a prospective study, in which a total of 
80 patients admitted to our hospital for treat-
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ment of osteosarcoma of the distal femur from 
March 2019 to March 2020 were selected as 
research subjects and divided into the control 
group (n=40) and the study group (n=40) 
according to their admission order. The proto-
col was approved by the Ethics Committee of 
the First Hospital of Cangzhou Central Hospital 
(Approved No. CL2018DT224).

Inclusion/exclusion criteria

Inclusion criteria: (1) All study subjects met the 
diagnostic criteria for osteosarcoma of the dis-
tal femur [7]; (2) No metastatic lesions and 
pathological fractures were found preopera-
tively; (3) The patients and their families signed 
a consent form after being informed of the pur-
pose and process of the treatment.

Exclusion criteria: (1) Patients with knee joint 
diseases or malignant tumors other than osteo-
sarcoma of the distal femur; (2) Patients with 
behavioral, language, or mental disorders; (3) 
Patients with primary liver, kidney, brain, or 
other tissue or organ diseases.

Methods

Treatment: After general anesthesia, tumor-
type artificial knee replacement, distal femoral 
osteosarcoma segment amputation, and nega-
tive pressure drainage were performed. After 
the operation, each patient was given anti-
infective treatment and 14 days of radiothera-
py with high-dose cisplatin (NMPA approval 
number: H53021678; Manufacturer: Yunnan 
Gejiu Biopharmaceutical), methotrexate (NMPA 
approval number: H31020644; Manufacturer: 
Shanghai Shangyao Xinyi Pharmaceutical 
Factory), and vincristine (NMPA approval num-
ber: H20065857; Manufacturer: Guangdong 
Lingnan Pharmaceutical), and they were also 
given 7 days of chemotherapy with vincristine 
and methotrexate according to the patient’s 
specific condition.

Nursing methods: Patients in the control group 
were given routine nursing care, including vital 
signs detection, wound care, drainage tube 
care, functional exercise, prevention of deep 
embolism, etc.

Patients in the study group were given periop-
erative nursing intervention for artificial knee 
replacement: (1) Preoperative nursing care. 
Timely psychological counseling was provided 

to the patients according to the patients’ psy-
chological state to build up their confidence in 
treatment by active communication, the elimi-
nation of patients’ worries, and education of 
disease-related knowledge. In addition, A pre-
operative evaluation of the patient’s overall 
condition is required for the formulation of cor-
responding nursing plans, and the implementa-
tion of preoperative antibiotic therapy was used 
to prevent postoperative infection. Moreover, 
the patients were instructed in terms of cough-
ing, expectoration, and bowel movements, and 
the necessity of early functional training before 
surgery was underlined for prevention of com-
plications. (2) Postoperative care. The patient’s 
vital signs were closely observed to analyze the 
changes in urine volume and color. Any abnor-
mality required the prompt intervention of the 
chief physician. The bed of the patient was 
raised by 15° within 6 hours after the opera-
tion, helping the patient lie on the back without 
a pillow. The patient’s lower limbs were wrapped 
with elastic bandages, with a soft pillow 30 cm 
below the patient’s knee joint to maintain an 
angle of 25° over the heart to prevent the 
patient from developing deep vein thrombosis 
in the lower limbs and promote venous blood 
flow. Additionally, the patient’s foot sensation, 
dorsal pulsation, affected limb skin, the bleed-
ing from the wound, and the drainage tube 
patency after fixation required close monitoring 
during nursing, with the character, color, and 
volume of the drainage fluid recorded. 24 hours 
after the operation, the patients’ affected limbs 
were raised to activate the blood circulation, 
once every two days. After the recovery from 
anesthesia, the patients were given exercise 
instruction accordingly, which included contrac-
tion training and functional training. Extubation 
was conducted 4 days after the operation. The 
patients were guided to perform knee bending 
(0°-5° was the starting angle, and it was 
increased by 10° every day), and the speed 
and frequency of functional training were 
adjusted in time according to the patients’ 
recovery. 21 days after the operation, the 
patients started to receive walking training with 
a crutch, and after another 28 days, indepen-
dent walking training was performed.

Evaluation indexes

Negative emotions: The Hamilton Depression 
Scale (HAMD) and Hamilton Anxiety Scale 
(HAMA) [8] were adopted for the analysis of the 
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patients’ negative emotions. There are 24 
items on the HAMD scale. Normal: total score < 
8 points; possible depression: 8 points ≤ total 
score < 20 points; depression: 20 points ≤ total 
score < 35 points; severe depression: 35 points 
≤ total score. There are 14 items on the HAMA 
scale. Normal: total score < 7 points; possible 
anxiety: 7 points s total score < 14 points; anxi-
ety: 14 points ≤ total score < 21 points; marked 
anxiety: 21 points ≤ total score < 29 points; 
severe anxiety: 29 points ≤ total score.

Sleep quality: The sleep quality was analyzed 
using the Pittsburgh Sleep Quality Index (PSQI) 
[9]. The full score of the PSQI is 21 points, and 
the score is negatively correlated with sleep 
quality.

Limb function and therapeutic efficiency: The 
patient’s limb function was evaluated by the 
Harris knee joint function scale [9]. The scale 
covers four parts, including pain, function, joint 
range of motion, and limb deformity, with a 
total score of 100 points. The score is positively 
correlated with the knee joint function. The limb 
function is classified into four levels by Harris 
score: ≥ 90 points are excellent; 80-89 points 
are good, 70-79 points are acceptable, and < 
70 points are poor. The excellent-and-good rate 
of treatment = the rate of patients’ excellent 
limb function + the rate of those with good limb 
function.

Perioperative observation indexes: The pa- 
tient’s pain was rated by the visual analogue 
scale (VAS) [11], with a maximum score of 10 

of patients very satisfied with nursing care + 
that of those satisfied with nursing care.

Statistical methods

The software SPSS20.0 was used to process 
and analyze the research data. Measurement 
data were represented by mean ± standard 
deviation (

_
x±sd) and analyzed by t-test. Count 

data were represented by [n (%)] and analyzed 
by X2 test. P < 0.05 represented that the differ-
ence was statistically significant.

Results

General data

The control group consisted of 28 males and 
12 females, aged 13-65 years, with an average 
age of 38.48±6.32 years, lesion diameter of 
about 3.0-8.0 cm, and an average lesion diam-
eter of 4.18±1.05 cm. The study group consist-
ed of 29 males and 11 females, aged 12-64 
years, with an average age of 38.41±6.12 
years, lesion diameters of 3.0-8.0 cm, and an 
average lesion diameter of 4.18±1.05 cm. As 
shown in Table 1, the general clinical data such 
as age and lesion diameter of the two groups 
were comparable (P>0.05).

Negative emotions, sleep quality, and self-care 
ability

After nursing care, the HAMD and HAMA scores 
of the study group were both lower than those 
of the control group (both P < 0.001), as shown 
in Table 2. 

Table 1. Comparison of general data

Groups n Male/
Female

Age (
_
x  ± sd, 

years)
lesion diameter (

_
x  ± sd, 

cm)
Study group 40 28/12 38.48±6.32 4.78±2.11
Control group 40 29/11 36.71±7.12 5.12±1.75
χ2/t 0.061 1.176 0.784
P 0.805 0.243 0.435

Table 2. Comparison of negative emotions (
_
x±sd, points)

Groups n
HAMD HAMA

Before 
nursing

After  
nursing

Before  
nursing

After  
nursing

Study group 40 27.56±6.65 10.21±2.04 23.78±5.22 8.41±2.11
Control group 40 27.51±6.58 17.33±3.46 23.74±5.38 15.76±3.62
t 0.03 2.58 0.03 11.09
P 0.97 0.01 0.97 < 0.001

points. A higher score indi-
cates stronger pain. The time 
to functional exercise and 
length of hospital stay were 
recorded and compared be- 
tween the two groups.

Complications and nursing 
satisfaction: The postopera-
tive complications such as 
constipation, muscle atrophy, 
deep vein thrombosis, and 
pulmonary infection were sta-
tistically analyzed. Patient sat-
isfaction with nursing care 
was analyzed by using a self-
made nursing satisfaction 
questionnaire, which was di- 
vided into very satisfied, satis-
fied, and dissatisfied, and the 
nursing satisfaction = the rate 
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Before nursing care, no significant difference 
was found in the sleep quality score between 
the two groups (13.46±3.02 vs. 14.02±3.80) 
(t=0.730, P=0.468), while after nursing care, 
the sleep quality score of the study group was 
lower than that of the control group (5.22±1.62 
vs. 7.59±2.88) (t=4.54, P < 0.001), as shown in 
Figure 1.

Evaluation of the limb function and therapeu-
tic efficiency

Before nursing care, no significant difference 
was found in the limb function score between 
the two groups (64.67±11.38 vs. 66.03±14.02) 
(t=0.476, P=0.635), while after nursing care, a 
higher limb function score in the study group 
than that of the control group was observed 
(82.58±14.66 vs. 72.62±16.21) (t=2.887, 
P=0.005), as shown in Figure 2. The excellent-
and-good rate of treatment of the study group 
was significantly higher than that of the control 
group (82.5% vs. 52.5%, P=0.004), as shown in 
Table 3.

Perioperative observation indexes

Before nursing care, no remarkable difference 
was seen between the two groups in the pain 
score (6.45±2.03 vs. 6.98±2.35) (t=1.079, 
P=0.284), while after nursing care, the pain 
score of the study group was lower than that of 
the control group (3.09±1.23 vs. 4.95±2.52) 
(t=4.195, P < 0.001), as shown in Figure 3. The 
time to functional exercise and length of hospi-
tal stay in the study group were shorter than 
those in the control group, respectively, as 
shown in Table 4.

Incidence of complications

After nursing care, the complication rate of the 
study group was lower than that of the control 
group (5% vs. 22.5%) (t=5.16, P=0.02), as 
shown in Table 5.

Patients’ satisfaction

After nursing care, patients in the study group 
were more satisfied with the intervention than 
those in the control group [97.5% (39/40) vs. 
75% (30/40)] (t=8.54, P ≤ 0.001), as shown in 
Table 6.

Discussion

Artificial knee replacement is the most com-
mon clinical treatment for osteosarcoma of the 
distal femur, which can alleviate patients’ clini-
cal symptoms, enhance the stability and mobil-
ity of their joints, and correct the deformed 
joints, to improve joint function [12]. To ensure 
an uneventful artificial knee joint placement, 
both surgical factors and perioperative nursing 
are of equal importance. Given the patients’ 
worries and fear of the surgery, the relevant 
knowledge of the disease was introduced to 
the patients and their families prior to the surgi-
cal treatment, to ensure the alleviation of clini-
cal symptoms after negative emotions, which 
further helped restore the knee joint function of 
patients in postoperative training and thus 
improved their prognostic quality. 

This study explored the clinical application of 
perioperative nursing care for patients with 

Figure 1. Sleep quality scores of the two groups of 
patients. ***P < 0.001. Figure 2. Limb function scores of the two groups of 

patients. ***P < 0.001.
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osteosarcoma of the distal femoral who under-
went artificial knee replacement. The results 
showed that the limb function score and the 
excellent-and-good rate of the study group were 
both higher than those of the control group, 
which proves the effective promotion of periop-
erative nursing care for artificial knee replace-
ment on the postoperative limb function recov-
ery of the patients. Perioperative nursing 
emphasizes the importance of nurses as the 
main participants in the treatment process, 
which enhances nurses’ sense of responsibility 
and identity in nursing and plays the role of 
medical groups to improve treatment effects 
[13].

Relevant studies have pointed out that most 
patients with osteosarcoma of the distal femur 

tive nursing care showed significantly milder 
negative emotions and higher sleep quality 
than the control group given conventional nurs-
ing care, which is consistent with the conclu-
sions of Nakajima et al. [15]. The results further 
verify the promising effect of perioperative 
nursing care for artificial knee replacement on 
ameliorating patients’ negative emotions and 
sleep quality. Given the wide recognization of 
the role of early functional exercises in promot-
ing the recovery of patients, perioperative nurs-
ing care, being regarded as a form of passive 
exercise, gives greater play to the advantages 
of early functional exercise and shortens the 
recovery time of patients by specifying exercise 
strategies based on the patient’s recovery in 
real-time.

Preoperative training of sputum, coughing, and 
deep breathing for patients is beneficial to pro-
moting their lung capacity and reducing the 
incidence of lung infections after surgery [16]. 
Guidance on out-of-bed activities and eating 
habits before surgery for patients can effective-
ly reduce postoperative constipation and other 
conditions [17, 18]. In addition, early functional 
training plays an essential role in preventing 
thrombosis. Patients with osteosarcoma of the 
distal femur are prone to chronic pain, and 
postoperative training for ankle and knee joints 
can effectively reduce muscle atrophy [19, 20]. 
In this study, the results showed that the com-
plication rate of the study group was lower than 
that of the control group, which verifies the effi-
cacy of perioperative nursing care on reducing 
the incidence of complications in patients. The 
management of patient catheters was strength-
ened in this study. In post-operative care, the 
evidence level for improving the treatment 
effect is moderate, and the recommendation 
grade is strong [21].

Perioperative nursing is an important nursing 
method, which is widely used in the artificial 
knee joint replacement, but its application in 
patients with distal femoral osteosarcoma is 

Table 3. Comparison of therapeutic efficiency

Groups n Excellent Good Acceptable Poor Excellent-and-
good rate

Study group 40 21 12 4 3 82.5% (33)
Control group 40 15 6 14 5 52.5% (21)
χ2 8.205
P 0.004

Figure 3. Pain scores of the two groups of patients. 
***P < 0.001.

Table 4. Comparison of the time to functional 
exercise and length of hospital stay (

_
x±sd, d)

Groups n Time to func-
tional exercise

Length of 
hospital stay

Study group 40 13.66±3.76 16.46±3.05
Control group 40 17.24ol gr 20.75ol gr
t 3.658 3.792
P < 0.001 < 0.001

suffer severe negative emotions, 
which seriously hinders their 
sleep quality and recovery. Pe- 
rioperative nursing requires ac- 
tive communication with patients 
to reduce their negative emotions 
and establish confidence in treat-
ment [14]. This study found that 
the study group given periopera-
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less reported. This study introduced the periop-
erative nursing methods of patients with osteo-
sarcoma of the distal femur undergoing knee 
joint replacement and analyzed its clinical effi-
cacy, which provides evidence-based medicine 
for the development of nursing work. However, 
this study also has the following limitations: In 
the development of nursing work, the individual 
differences, including education level, profes-
sional ability, and training time of nurses, 
require further unification, and the steps of 
nursing work need to be further standardized. 
In addition, individualized care needs to be car-
ried out to meet the needs of different patients, 
which poses higher requirements for the devel-
opment of nursing work.

In summary, for patients with osteosarcoma of 
the distal femur treated by artificial knee joint 
replacement, in addition to the amelioration of 
negative emotions and sleep quality, periopera-
tive nursing also improves the patients’ limb 
function and satisfaction and mitigates pain 
and complications.
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