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Abstract

Objective: To explore the clinical effects of transitional nursing intervention from hospitalization to community in reducing the risk of
infection after total knee arthroplasty (TKA).

Methods: It is planned to enroll patients who came to our hospital for total knee arthroplasty from January 2017 to January 2020. They will
be randomly divided into two groups, receiving routine care (control group) and special community transitional nursing (experimental group).
Analyze the satisfaction rate of the two groups of patients, the healing of the incision 2 weeks after surgery, blood cell analysis, inflammatory
indicators (C-reactive protein, CRP. Procalcitonin, ProCT. Erythrocyte sedimentation rate, ESR), serum albumin (ALB), blood glucose level, and
the incidence of peripheral prosthesis infection (PJI) in 3 months after surgery to compare the effects of different nursing interventions on the
infection risk after TKA.

Results: There was no significant difference in general clinical data (age, gender, etc.) between the two groups of patients; The Grade
A incision healing rate in the community transitional nursing group (98.1%) was higher than that of the conventional care group (88.5%)
(P=0.00066) 2 weeks after surgery. WBC, CRP, and ESR in the community transitional nursing group were lower than those in the conventional
care group 1 and 3 months after surgery (P<0.05), while hemoglobin (HGB) and ALB were higher than those in the conventional care group and
blood glucose level was more stable (P <0.05). Satisfaction rate was also significantly higher than those in the conventional care group (99% and
90.5%, P<0.05). It was further found that patients with infection in the special community transitional nursing group had longer operation time,
long-term uptaking glucocorticoid and poor blood glycemic control (P<0.05).

Conclusion: High-quality community transitional nursing intervention can reduce the incidence of PJI after TKA and improve patients’
satisfaction rate.

Keywords: Community transitional nursing; Total knee arthroplasty; Periprosthetic joint infection; Patients’ satisfaction rate.

Introduction
to replace human joints through surgical replacement, so as to

With economic development, people’s living standards have solve the patients’ pain and restore the patients’ physical strength

greatly improved, and aging has become more and more common.
The incidence of pain and dysfunction, which particularly
affects life, is increasing in joint diseases. In order to improve
joint function, relieve pain, and improve the quality of life, end-
stage knee joint diseases can only be solved by artificial joint
replacement [1]. Artificial joint replacement is an orthopedic
surgery that uses engineering methods to design artificial joints

[2]. As an increasingly widely used technology, joint replacement
surgery has become an important treatment for various joint
diseases, and the number of replacements continues to increase.
The popularity of artificial joint replacement is undoubtedly
a boon for the majority of patients. Nearly 4 million patients in
the United States receive joint replacement every year, and it
continues to grow [3].

Open Access J Surg 12(5): OAJS.MS.ID.555850 (2021) m


http://dx.doi.org/10.19080/OAJS.2021.12.555850
http://juniperpublishers.com/
http://juniperpublishers.com/oajs

Open Access Journal of Surgery

However, due to the large wound, the long operation time,
and the implantation of larger prosthesis, the blood supply of
the injured part was poor. In addition, the patients and their
families failed to grasp the good wounds during the transition
from hospitalization to the community. Nursing techniques are
particularly prone to bacterial infections, including skin infections
and infections around the prosthesis. Infection is the most serious
and common complication of artificial joint replacement, especially
the incision grade B healing, grade C healing and periprosthetic
joint infection (PJI). The reported incidence of PJI is about 1.41%
[4]. PJI treatment is complicated, the treatment period is long,
and the disability rate is high. It brings huge health and economic
burdens to patients and society, and the consequences are even
catastrophic. How to prevent infection, detect infection, and treat
infection has always been one of the hotspots and difficulties in
orthopedics research [5].

However, there are few reports on the nursing intervention
of patients after joint replacement in the process of transition
from hospital to community. Although patients and their
family members have been guided by medical staff during their
hospitalization, for which they have mastered some nursing
knowledge and rehabilitation skills, continuous and effective
community nursing supervision and guidance are still missing.
Community transitional nursing work has always been vulnerable
in postoperative care for orthopedic patients in our country,
which otherwise causes many infections after joint replacement.
Therefore, aseries of detailed nursing guidance work such as sterile
dressing change, dietary guidance, and rehabilitation exercise
assistance in community transitional nursing is particularly
urgent and necessary. According to the prospective design, this
study compared the impact of different nursing interventions
on PJI and found that effective community transitional nursing
intervention can reduce the risk of postoperative infection.

Materials and Patients
Material source

It is planned to randomize suitable patients who underwent
knee replacement surgery at the Department of Orthopedic
Surgery, Nanfang Hospital of Southern Medical University from
January 2017 to January 2020. A total of 400 suitable cases will
be included as of the time of the study. Inclusion criteria: clinically
diagnosed as knee osteoarthritis, rheumatoid arthritis stationary
phase, traumatic arthritis, single unilateral or bilateral total knee
arthroplasties, no other organ infections during the perioperative
period, great compliance of patients and their families. Exclusion
criteria: malignant tumors around the joints, septic arthritis,
hemophilic arthritis or other infectious arthritis, combined with
infections of other organs, incompliance of patients and their
families, and less than 2 years of the expected survival period
especially those aged. Among them, the conventional family care
group is identified as the control group, with a total of 200 cases;
the community transitional nursing intervention group is the
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experimental group, with a total of 200 cases. All patients received
informed consents and signed the consent forms. The clinical trial
was registered and approved by the Ethics Committee of Nanfang
Hospital.

Experimental methods

Prospective analysis of whether patients undergoing TKA
will eventually affect the healing of incisions after different cares,
patients and their families’ satisfaction rate during diagnosis and
treatment periods, and reexamination of inflammatory indicators
(including white blood cell, WBC. C-reaction protein, CRP.
Procalcitonin, ProCT, Erythrocyte sedimentation rate, ESR, etc.),
hemoglobin (HGB), platelet (PLT), blood glucose level (Glu), blood
albumin (ALB) in 1 and 3 months after surgery, and the incidence
of PJI in 3 months after surgery. The diagnostic criteria of P]I are
based on an article published by Bryan D. Springer in The Journal
of Arthroplasty in 2015 as a reference standard [6].

Nursing intervention
Admission education

The administrative nurses of the inpatient department are
in patience, comprehensive in knowledge and enthusiastic when
making appointments for patients and their family members. They
show hospitality when patients are admitted, and carefully explain
the precautions for admission. They have a calm tone and avoid
using harmful words, always attempt to relieve the tension and
as well as fear of the patients and their families. Timely comfort
patients, encourage patients, enhance their understanding of the
disease and surgery, and enhance their confidence in overcoming
the disease. However, in conventional nursing appointment,
patients would only be noted with the anticipated admission date
and place, as well as some other necessary information that need
to be noted during the admission procedure. Nurses would not
take other comforting measures including behaviors and body
languages to soothe patients.

Preoperative education

Preoperative care: Instruct patients to clean the whole body
and special disinfection of the operation area. Soak the feet with
disinfectant and clean the lower limbs. Distribute post-operative
daily necessities, guide post-operative rehabilitation exercise
methods and bed urination and defecation methods. No skin
preparation in the surgical area.

Postoperative care: The conventional nursing care group
will only check vital signs according to general care, distribute
rehabilitation exercise instruction books and videos, and
allow patients to leave the hospital and go home 3 days after
surgery. However, the details of community transitional nursing

intervention are as follows.
Community transitional nursing intervention

Postoperative care: The ward environment is clean, and
the bedding is updated as soon as possible. After the operation,
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the patient was returned to the ward, and the nursing staff used
the bed board to transfer the patient from the flatbed to the
sickbed. In the supine position, the head is tilted to one side, the
lower limbs are placed straightly, monitor the vital signs. Timing
turns them over and pat the back, and lower limbs receive air
pressure treatment regularly. Check whether the drainage tube
is unobstructed, the amount of drainage and the nature of the
drainage fluid, so the signs of bleeding can be found in time.
The drainage tube should be removed within 24-48 hours after
surgery. Strengthen the incision care, strictly adopt aseptic
operations, and observe whether the incision dressing is clean or
not and whether there is leakage. Both lower limbs were placed
with a 30° elevation, and the surgical incision external dressing
was given ice physiotherapy within 48 hours after surgery to
preventinvisible blood loss in the joints. As the lower limbs are not
sensitive to pain and temperature after subarachnoid anesthesia,
it is appropriate to strengthen the warmth of the lower limbs,
especially the feet, to prevent freezing. The next day after surgery,
patients can be instructed to exercise lower limb function, step by
step, to prevent deep vein thrombosis. If the catheter is indwelled,
perineal care is performed every 8 hours. At the same time, the
patient is instructed to drink plenty of water without holding
back the urine. Observe the urine volume and color to control the
fluid intake from infusion and food, making sure the catheter is
removed no later than 24 hours after surgery and recovering from
anesthesia.

Doctor-patient communication:Strengthen communication,
and promptly report back to physicians when they find that
individual patients have questions about surgery or medical
care, and jointly answer patients’ questions, concerns and
dissatisfaction, and make solutions accordingly.

Rehabilitation guidance: Explain in detail the postoperative
precautions, especially the nursing knowledge to prevent infection
around the prosthesis, and in the meanwhile teach the patients to
improve limb functioning. When the surgical site has pain and/or
persistent unrelieved redness of the skin, or inflammation in other
parts of the body such as periodontitis, carbuncle, pneumonia and
other inflammatory symptoms, patients should promptly report
to the relevant medical surgeons and nurses to prevent the spread
of infection.

Community Guidance: Nursing staff will be deployed in
the same city to visit regularly, and the incision dressing will
be changed to observe whether the incision is exuded. If there
is any leakage, change the dressing immediately, if not, change
the dressing every 2 days. The dressing refreshment processing
is strictly aseptic. Doctors or nurses are required to wear a hat,
mask and sterile gloves. In addition, instruct functional exercises,
such as raising the lower extremity by 30° in the lying position,
alternately change to the other lower extremity after fatigue. At
the same time, tighten the tibialis anterior muscle, quadriceps
femoris and iliopsoas. Plantar flexion exercises the back muscles
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of the calf. Strengthen the extension and flexion of the hip and knee
to prevent stiffness. Guidance on diet and life, each meal contains
eggs, lean meat such as beef, fish and milk in order to have enough
nutritional intake. Supervise the rehabilitation work of patients.
Patients from different cities will be given rehabilitation exercise
guidance programs including books, pictures and videos, and they
will revive one-to-one guidance via video call. Ensure patient’s
recovery process can be followed up seamlessly.

Patients’ satisfaction rate

Compare the two groups of patients’ satisfaction rate with
medical care. Use our hospital’s self-made patient satisfaction
questionnaire to allow patients to self-test, with a full score of
100. There are three levels of satisfaction rate: satisfied (above
90 points), relatively satisfied (75-89), and dissatisfied (<75
points). The calculation formula for satisfaction rate is: (satisfied
+ relatively satisfied)/total number of cases x 100%.

Time of suture removal

From the day of surgery to the day of suture removal, the
time for suture removal is calculated. Generally speaking, it takes
2 weeks for those normal limbs. The knee joint can be extended
appropriately according to the healing situation due to more
flexion and extension activities.

Incision healing

According to the 9th edition of the book “Surgery” (editors:
Xiaoping Chen, Jianping Wang, and Jizong Zhao), incision healing
is divided into three levels: Grade A: excellent healing, that is,
primary healing without adverse reactions; Grade B: poor healing,
that is poor healing but not purulent; Grade C: the incision is
purulent and requires incision and drainage.

Statistical methods

All data is calculated with SPSS22.0 software, and GraphPad
Prism 8 software is used for drawing. If it is a categorical variable,
use Spearman’s correlation analysis. If it is a continuous variable,
use Pearson analysis to test the influence of the same influencing
factor on the factor. One-way ANOVA is used to test the influence
of multiple influencing factors on the factor. Multivariate analysis
of variance is used, and t Test is used between the two groups.
The measurement is expressed as X + s, using x"2 test or Fisher’s
exact test. P<0.05 is considered as statistically different. P<0.01 is
considered as a significant statistical difference, and P<0.001 is
considered as an extremely significant statistical difference.

Results

Comparison of general clinical data between the two
groups

The two groups of patients had no difference in the patients’
age, gender, and disease types: osteoarthritis, rheumatoid
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arthritis, traumatic arthritis, combined underlying diseases,
operation time, drainage time, catheter indwelling time, or
uptaking glucocorticoid (Table 1). Therefore, it was feasible to

Table 1: Clinical characterizations of patients.

compare the risk of postoperative infection with different nursing
interventions.

Groups Conventional nursing care Community transitional nursing care x'and P value
Cases 200 200 /
x'=0.313480
Gender (Male/Female) 0.351351 0.408451 P=0.575553
Age (years) 60.725 60.81 0.927669
Osteoarthritis 172 183
. s x'=3.064347
Rheumatoid arthritis 19 12 P=0.216065
Traumatic arthritis 9 5
. . . x'=0.557297
Combined underlying diseases 156 163 P=0.455351
Operation time (minf 122.645 123.106 0.898614
Drainage time @minf 2098.758 1941.754 0.222964
Catheter indwelling time (hour 2.39 2.505 0.62809
x'=2.645235
Glucocorticoid uptaking 39 26
P=0.103861

In the community transitional nursing intervention group, the
incision healing was betterthan the conventional nursing control
group when the suture was removed

There were 197 cases in the community transitional nursing
intervention group reaching grade A healing, so, the grade A
healing rate (98.1%) was higher than that of the conventional

Table 2: Comparison of incision healing between the two groups.

nursing control group (88.5%). In the community transitional
nursing intervention group, only 4 cases had grade B healing,
while 20 cases in the conventional care control group had grade B
healing. What's more, 3 cases in the conventional care group had
grade C healing, which was 0 in community transitional nursing
group (Table 2, P<0.05).

Groups Conventional nursing care Community transitional nursing care x'and P value
Grade A healing 177(88.5%) 196(98.1%) x'=14.6345
Grade B healing 20 4 P=0.00066
Grade C healing 3 0

Comparison of patients’ satisfaction rate

Patient’s satisfaction rate

in the community transitional

nursing intervention group was 99%, while patients’ satisfaction

Table 3: Comparison of patient satisfaction between the two groups.

rate in the conventional nursing group was 90.5%. The patients’
satisfaction rate in the community transitional nursing group was
significantly higher than that in the conventional nursing group
(Table 3, P <0.05).

Conventional Community transitional ,
Groups . ; x'and P value
nursing care nursing care
Satisfied 141 177
Relatively satisfied 40 21 X'=23.75540925
P=0.0000069
Dissatisfied 19 2
Satisfaction 90.50% 99%
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Comparison of blood test results of patients 1 month
and 3 months after surgery

A blood test was taken in the morning after admission to the
hospital as the baseline value. The patients were asked to return
to the hospital for blood test within 1 month and 3 months after
the surgery. The review items included blood cell analysis, CRP,

ProCT, ESR, ALB and Glu. The results showed that the WBC, CRP,
and ESR levels of the patients in the community transitional
nursing intervention group were lower than those in the
conventional group, and a better concentration of blood glucose
was kept. While the HGB and ALB levels were higher (Figure 1),
suggesting the effectiveness of dietary guidance and strengthened
supervision.
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Comparison of infection around prosthesis in 3 months
after operation

In the community transitional nursing intervention group,
2 cases of subacute periprosthetic infection occurred. The joint
cavity could draw dark red to yellow liquid, with the feeling of
subcutaneous pressure fluctuation. The dark red skin was painful,
but no liquid under subcutaneous suction, which was considered
as subcutaneous fat and necrotic tissue accumulation. The patient
also developed transient fever, and gradually improved after

Table 4: Comparison of infection around prosthesis.

the administration of broad-spectrum antibiotics. There were
5 cases of subacute periprosthetic infection in the conventional
care group, of which 3 cases improved after antibiotic treatment,
while the other 2 patients had recurrent fever and knee joint pain
which did not relieve. They were given incision and drainage, a
large amount of hydrogen peroxide, chlorhexidine and normal
saline irrigation and soaking, indwell one irrigation tube and one
drainage tube, separately. The difference between the two groups
was statistically significant (Table 4, P<0.05).

Groups Conventional nursing care Community transitional nursing care x‘and P value
Subacute infection z.around the pros- 5 2
thesis x=12.6118
Grade B healing 20 4s P=0.001825
Not infected 180 196

Analysis of the causes of Grade B healing and infection around
the prosthesis.
After strict community transitional nursing intervention,

there were still patients with grade B healing or infection
around the prosthesis. In order to explore the related factors, the

patients with grade B healing and subacute PJ]I in the community
transitional nursing intervention group were classified as the
infected group, and the others as the non-infected group. After
analysis, the susceptibility factors of patients with this type of
infection included prolonged use of glucocorticoid, poor control
blood glucose, and long operation time (Table 5, P<0.05).

Table 5: Infection factors after TKA in community transitional nursing group.

Factors Infected group Non-infected group P value
Cases 4 196 /
Gender (Male/Female) 0.33 0.410072 0.705097
Age (Years) 68.75 60.648 0.16909
Osteoarthritis 3 152
Rheumatoid Arthritis 1 30 )P(,:g?ggig
Traumatic arthritis 0 14
Combined underlying diseases 4 159 0.75
Operation time (min) 232.5 121.4132 0.047689
Drainage time (min) 1148.75 1993.754 0.206978
Length of catheter indwelling (h) 4.5 2.464286 0.106843
Long time oral glucocorticoid 4 22 0.000008
The day after admission 12.47 5.89 0
Blood glucose level 1 month after surgery 14.08 6.65 0.0067
3 months after surgery 10.58 6.89 0

Discussion

The knee joint is the most complex and largest joint in the
human body, and osteoarthritis is the main cause of knee pain in
middle-aged and elderly patients [7]. Pain is known as the fifth
vital sign [8]. The extremely high disability rate caused by knee
joint destruction is more common in long-term physical labor,

How to cite this article:

obesity, and other secondary diseases. Knee arthroplasty is an
extremely effective treatment method for solving end stage knee
joint diseases. It is considered as one of the major inventions
of the 21st century, which can alleviate patients’ pain, improve
functioning and quality of life [9]. However, infection after knee
arthroplasty is the biggest complication of this operation, which is
catastrophic [10,11]. Each step error of the medical care and the
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patient himself may lead to PJ1. Once PJI appears, it will bring huge
physical, psychological pain and economic burden to the patient.
Therefore, how to reduce the incidence of PJI has become one of
the most difficult research points in orthopedic medical care.

Our study uses different nursing interventions for patients
undergoing total knee arthroplasty to explore which factors in
the nursing process will affect post-knee arthroplasty infections.
The results found that the patients’ incisions healed better under
the community’s high-quality transitional nursing intervention,
the grade A healing rate was significantly higher than that of
the conventional nursing intervention group, and the patients
with peripheral prosthesis infection and grade B healing were
significantly lower than the conventional nursing group. As we
all know, the joint replacement incision is relatively large. Once
the incision becomes infected and fails to receive timely and
effective anti-infective treatment, the probability of continuing to
develop into infection around the prosthesis is greatly increased.
Therefore, better incision healing from community transitional
nursing intervention helps reduce the risk of postoperative
incision infection and reduces the infection rate around the
prosthesis after artificial joint replacement. The satisfaction rate of
patients and their families under the intervention of high-quality
community transitional nursing has increased significantly, which
helps to improve the doctor-patient relationship. Patients and
their families are willing to report their discomforts and give their
feedback about the physical reactions after medical treatments at
any time. Medical staff can timely adjust the treatment plan and
clinical practice work. Patients and their families are willing to
actively cooperate with medical staff to fight against the common
enemy: knee joint disease and other combined underlying
diseases. And they will not break the doctor’s instructions or eat
unapproved foods and drugs. It is helpful for reducing the risk of
infection after TKA.

Blood tests were taken 1 month and 3 months after surgery.
The results showed that the levels of inflammatory indicators
(including WBC, CRP, and ESR) in the community transitional
nursing intervention group were lower than those in the
conventional group, suggesting that the body’s stress mechanism
against infection faded faster than the normal care group,
which means they would return to normal levels faster than
conventional group. It is reported that IL-6 can also be used as a
new inflammatory index [12], which will be carried out in follow-
up studies to further improve accuracy of our research. Compared
with non-diabetic patients, patients with hyperglycemia or
diabetes have lower limb function scores after surgery [13], and
poor blood sugar control has become one of the risk factors for
infection after

TKA [14,15]. After the community transitional nursing
intervention, the patient’s overall blood glucose control is better,
which is obviously conducive to excellent wound healing and
further reduces the risk of infection around the prosthesis. In
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addition, a sharp decline in HGB and ALB occurred due to losing
during surgery and poor appetite during the perioperative
period. The concentration of HGB and ALB may indicate the
risk of infection after joint replacement [16]. Based on dietary
adjustment program from community transitional nursing and
patients’ positive cooperation, HGB and ALB levels has been
significantly improved, prompting the effectiveness of dietary
guidance and strengthening supervision, which can enhance
the body’s immunity and anti-infection ability. The community
transitional intervention group expects zero infection and 100%
satisfied. However, cases with infection still happen. The analysis
found that this sort of patients has a long operation time, non-
ideal control of blood sugar, and long-term oral glucocorticoid,
which are similar to the results of previous studies [16]. However,
it was found that there was no statistical difference if enroll the
combined basic diseases. The reasons were considered to be the
failure to classify and compare various basic diseases or the sample
number was too small. In order to reduce the risk of infection
after joint replacement, the above-mentioned risk factors can be
deeply improved, and the nursing work should be done well. At
the same time, it also requires the surgeon to have mature skills
and plan well before the operation to shorten the anesthesia and
operation time. In addition, persistently high blood sugar levels
will reduce immunity, cause immune disorders, and increase the
risk of infection. It is necessary to consult with an endocrinologist
to take care of the patient’s blood sugar level, making sure it’s in
the best state before performing surgery, and continue to closely
track and adjust blood sugar levels after surgery. For patients
who take glucocorticoid for a long time, blood sugar is difficult to
control, because glucocorticoid suppresses the body’s immunity.
Further, metabolic disorders occur, and the risk of incision
infection increase. After consultation with the relevant clinical
professionals, the glucocorticoid should be reduced as much as
possible till it’s being worn off before the operation is performed.
Serum albumin level can be used as a nutritional indicator to
observe the nutritional status of patients. When its concentration
reduces, it will reduce the blood’s ability to carry nutrients and
metabolites and will also lead to a decrease in plasma osmotic
pressure and incision leakage, which is not conducive to incision
healing and increases risk of infection.

In summary, by taking high-quality community transitional
nursing interventions for patients undergoing TKA, the risk of
infection can be reduced. However, a comprehensive cooperation
of surgeons and nurses is needed to intervene and effectively
control the risk factors of postoperative infection in advance, so as
to control the infection rate after joint replacement to a minimum
and eventually eliminate it.
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