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Abstract. – OBJECTIVE: This study aimed 
to analyze and explore the effect of Plan-Do-
Check-Act (PDCA) cycle management combined 
with detailed management on postoperative 
deep venous thrombosis in patients undergoing 
hip replacement surgery.

PATIENTS AND METHODS: Patients who un-
derwent hip replacement surgery in our hospital 
between November 2021 and April 2023 were re-
cruited for the study. After screening, patients 
who met all the inclusion criteria were assessed 
for eligibility. Finally, 80 adults were enrolled. 
All patients were assigned into observation and 
control groups (1:1) according to the sequence 
of admission, i.e., patients admitted between 
November 2021 and August 2022 were the con-
trol group, and patients admitted between Sep-
tember 2022 and April 2023 were the observa-
tion group.

RESULTS: The intraoperative blood loss and 
hospital stay in the observation group were sig-
nificantly less than those in the control group 
(p<0.05). After the intervention, the levels of 
plasma prothrombin time (PT), thrombin time 
(TT), and thromboplastin time (APTT) in the ob-
servation group were higher than those in the 
control group, and the DD level was lower than 
that in the control group (p<0.05). There was 
one patient in the observation group who devel-
oped deep venous thrombosis after the opera-
tion, and the incidence was 2.50%. The rate was 
significantly lower than that of the control group 
(p<0.05). The hip joint function score of the ob-
servation group was higher than that of the con-
trol group, and the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC) 
scale score was lower than that of the control 
group (p<0.05). The incidence of adverse reac-
tions in the observation group was significant-
ly lower than that in the control group (p<0.05).

CONCLUSIONS: PDCA cycle management 
plus detailed management in patients with hip 
replacement surgery yields a favorable clinical 
outcome, which can effectively prevent postop-
erative deep vein thrombosis, and improve sur-

gical indicators and postoperative coagulation 
function. Also, it reduces the incidence of ad-
verse reactions in patients and facilitates recov-
ery. It has a beneficial impact on the prognosis 
of patients and deserves promotion.
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Introduction

With the aging of the population, hip joint 
disease has become one of the factors affecting 
people’s healthy lives. Hip arthroplasty (HA) is 
the replacement of the femoral head and acetab-
ulum of the human hip joint with an artificial 
hip prosthesis, which is now widely used in the 
treatment of necrosis of the femoral head, frac-
ture of the neck of the femur, ankylosing spon-
dylitis and other diseases1,2. However, emerg-
ing studies3,4 have indicated that despite the 
increasing technological improvements in hip 
arthroplasty, it is associated with many postop-
erative complications, including joint disloca-
tion, infection, bleeding, and venous thrombo-
sis. Among them, deep vein thrombosis (DVT) 
is the major complication of hip replacement.

DVT is a venous reflux disease in which blood 
coagulates abnormally in deep veins, resulting in 
complete or incomplete occlusion of the venous 
lumen5. It is believed by many that with accel-
erated aging, the growth rate of artificial hip re-
placement would surge, and the patient’s demand 
for post-replacement recovery and rehabilitation 
grow accordingly. This is because thrombosis, if 
not treated and cared for in a timely and effective 
manner, can affect the entire limb through retro-
grade expansion and, in severe cases, can lead to 
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pulmonary embolism, which affects and threatens 
the patient’s life and is one of the main causes of 
perioperative mortality today6. Overseas studies2 
have shown that even with effective prophylactic 
measures, the likelihood of postoperative DVT is 
still as high as 30-57%7. 

Traditional nursing concepts are no longer 
sufficient to adapt to the rapidly evolving health-
care landscape due to the continuous advance-
ment of medical technology. Likewise, experi-
ence-based nursing models no longer suffice to 
meet the diverse healthcare needs of individuals. 
In this context, Plan-Do-Check-Act (PDCA) cy-
cle management has emerged as a highly regard-
ed management approach, with its components 
intricately connected in a spiral-like fashion, 
continually promoting the gradual enhancement 
of management quality. PDCA cycle manage-
ment has found extensive application in the field 
of clinical nursing management, encompassing 
areas such as health education, medication safe-
ty, and functional exercise. Particularly in the 
care of postoperative patients, who often con-
tend with physical trauma and prolonged activity 
limitations, negative emotions like anxiety and 
restlessness can surface, potentially diminish-
ing their adherence to clinical treatments and 
severely impacting treatment outcomes8. The 
distinctive features of PDCA cycle management 
include its sustainability, systematic nature, and 
feedback mechanisms. This management meth-
odology, through the iterative phases of planning 
(Plan), executing (Do), checking (Check), and 
taking action (Act), facilitates the continuous im-
provement of processes. Each phase is endowed 
with well-defined tasks and objectives, ensur-
ing the effectiveness and efficiency of manage-
ment. In clinical practice, PDCA cycle manage-
ment has garnered widespread adoption. Taking 
health education as an example, healthcare insti-
tutions can formulate plans, conduct health ed-
ucation activities, assess educational outcomes, 
and, based on assessment results, take actions to 
enhance the quality and effectiveness of health 
education continually. Similarly, domains like 
medication safety and functional exercise can 
employ PDCA cycle management to elevate 
management standards and service quality.

To this end, the present study targeted PDCA 
cycle management with detailed management 
based on individual and common characteristics 
of patients to reduce the occurrence of postop-
erative deep vein thrombosis in hip arthroplasty 
patients.

Patients and Methods

Participants
This study was reviewed and granted by the 

Ethics Committee of our hospital. Patients who 
underwent hip replacement surgery in our hospi-
tal between November 2021 and April 2023 were 
recruited for the study. After screening, patients 
who met all the inclusion criteria were assessed 
for eligibility. Finally, 80 adults were enrolled. 
All patients were assigned into observation and 
control groups (1:1) according to the sequence of 
admission, i.e., patients admitted between No-
vember 2021 and August 2022 were the control 
group, and patients admitted between September 
2022 and April 2023 were the observation group. 
All the patients and their families were aware of 
the study and provided the consent form.

Inclusion Criteria
Patients who were in line with the indications 

for surgery after examinations and had no treat-
ment contraindications9, patients who underwent 
hip replacement for the first time, patients with 
complete clinical data, with no restriction of gen-
der, adult patients, patients with no recent use of 
antiplatelet and anticoagulant drugs were includ-
ed in the study.

Exclusion Criteria
Patients with a history of thrombosis, autoim-

mune system disease or coagulation disorder, se-
vere dysfunction of the heart, lung, liver, kidney, 
or malignant, etc. were excluded from the study.

Withdrawal Criteria 
Patients who quit the study halfway, patients 

who lost follow-up period, or did not complete 
the study due to other reasons were assessed as 
withdrawal.

Procedures

Observation group
The observation group intervened with PDCA 

cycle management combined with detailed man-
agement. To analyze the influencing factors of 
postoperative deep vein thrombosis in hip ar-
throplasty patients, the Caprini scale was used to 
assess the risk of deep vein thrombosis, including 
age, BMI, high-risk diseases, and surgery, with a 
total score of 0-81 points. According to the scor-
ing results, patients are divided into four levels: 
low risk (score 0-2 points), moderate risk (2-4 
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points), high risk (5-7 points), and extremely high 
risk (score ≥ 8 points). Then, a separate preopera-
tive examination was performed, and the patient 
was informed about disease-related knowledge, 
surgical options, operating room environment, 
anesthesia methods, surgical location, surgical 
procedures, preoperative preparations, possible 
accidents, and the patient’s mental status was as-
sessed. Targeted interventions are carried out as 
follows. A) Psychological interventions. Assess 
the patient’s malaise and distress before admis-
sion, discharge and post-discharge, and manage 
the patient according to the results of the assess-
ment, including introduction of the patient’s con-
dition, surgical procedure, importance, neces-
sity, safety and risk, as well as the skill of the 
surgeon and anesthesiologist, so as to make the 
patient feel more at ease with the surgical envi-
ronment, and also introduce the general course 
of the surgery, including possible postoperative 
discomfort and solutions, as well as methods of 
recovery and relaxation in similar cases. B) Pain 
management. If the patient complains of pain or 
swelling in the affected limb, deep pressure pain 
in the gastrocnemius muscle with limitation of 
movement, and other abnormalities, the patient 
should seek medical attention promptly. C) Body 
position management. In the process of plac-
ing the limbs, both the requirements of surgical 
treatment and the need to promote venous return 
should be taken into account. The lower limbs 
should be appropriately elevated (20-30 cm above 
the heart plane) to keep the patient in a comfort-
able position. D) Cognitive and behavioral inter-
ventions. According to the plan, the importance 
and necessity of functional exercises for the pa-
tient may be explained in detail. After preoper-
ative simulation training, patients are instructed 
to carry out rehabilitation training. During the 
training process, a combination of group expla-
nation, movement demonstration, and individual 
guidance is used to teach each patient to master 
the whole process of simulation training, so as 
to lay a good foundation for early postoperative 
functional exercise; the rehabilitation program 
includes strength training, joint range of motion 
training, weight-bearing walking training, self-
help training, and so on. E) Instrument check. 
One day before the surgery, check the surgical 
instruments and consumables one by one to see 
if they are complete, place the instruments in the 
designated location in the operating room, and 
test whether the instruments are working prop-
erly, checking each other’s shortcomings and 

making up for them to ensure the accuracy and 
completeness of the surgical consumables and in-
struments. F) Family intervention. Harmonious 
family relationships can make patients feel hap-
py and promote enthusiasm for functional exer-
cises; health education on disease-related knowl-
edge for family members, as well as behavioral 
interventions for patients, to improve their views 
on functional exercises; and distribution of re-
habilitation plans to patients and their families 
after discharge from hospital. Family members 
guide and supervise the patient’s functional ex-
ercise, require the patient to complete the des-
ignated functional exercise program, encourage 
and support the patient, follow up regularly, and 
answer the questions raised by the patient in a 
timely manner. Additionally, the refinement of 
management is performed, such as in the whole 
process of rehabilitation training, following the 
basic principles of individual treatment, step-
by-step, comprehensive training. Rehabilitation 
programs are designed according to the patient’s 
condition, age, and physical status, and are dis-
tributed to patients in the form of charts. In ad-
dition, the position of instruments during sur-
gery should be convenient for the doctors’ use 
and observation, and the station of the nurse in 
charge should be convenient for the transfer of 
instruments without affecting the operation. De-
tailed infection prevention is carried out in the 
operating theatre on a monthly basis, air bac-
terial culture tests are conducted on a regular 
basis, and surgeries are planned only when the 
bacterial count reaches a normal level, the lami-
nar flow purification system is strictly sterilized, 
and switched on before the operation, the area 
is kept sterile and dry during the operation, and 
the entry of staff members into the operating 
theatre is controlled to prevent cross-infection. 
G) Diet management. During the postoperative 
recovery period, patients are advised to drink 
more water, eat more fresh fruits and vegetables, 
and pay attention to balanced nutrition. Through 
advanced inspection, departmental self-inspec-
tion, and theoretical inspection, the recovery of 
patients and their families is assessed according 
to the actual situation. If the patient has more 
negative emotions, timely consultation is needed 
to establish confidence in the recovery, regular-
ly check the implementation of nurses’ rehabil-
itation recommendations, assess the effect, and 
fully affirm the effective measures; sum up the 
successful experience, gradually implement the 
standardized implementation mode, determine 
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the common discussion and seek solutions to 
the problems, analyze the causes, identify the 
main influencing factors, formulate correspond-
ing countermeasures, continuously improve the 
program, and transition to the next PDCA cycle 
plan. Then, the next PDCA cycle is planned.

Control group
The control group received routine nursing 

interventions, including adequate preoperative 
preparation, good preoperative instructions, rou-
tine health education, and a room temperature of 
around 25°C, humidity at around 55%, and rou-
tine sterilization, in order to help the surgeon 
determine the patient’s body position during sur-
gery. The surgical position is managed to ensure 
that the patient is in a comfortable and convenient 
position. Pay attention to the temperature of the 
patient’s lower limbs during the operation, take 
necessary thermal insulation measures, and pay 
attention to the observation of the patient’s blood 
pressure, pulse, respiration, and other vital signs. 
Strengthen the protection of the surgical site, pre-
vent incision infection, take relevant measures to 
prevent deep vein thrombosis, postoperative reha-
bilitation guidance, routine anticoagulation and 
thrombolytic therapy, etc.

Outcomes
Surgical indices 

The surgical indices of all patients were record-
ed, including operation time, intraoperative blood 
loss, and hospitalization time, etc., were com-
pared and analyzed.

Coagulation function 
5 ml of cubital venous blood was drawn from 

all patients in the morning before and after the 
intervention, and the plasma prothrombin time 
(PT), thrombin time (TT), D-dimer (DD) and 
thromboplastin time (APTT) were detected by 
automatic coagulation analyzer.

Deep vein thrombosis 
The occurrence of deep venous thrombosis in 

all patients was recorded, and the incidence was 
calculated and compared.

Recovery effect 
Hip function score and the Western Ontario 

and McMaster Universities Osteoarthritis Index 
(WOMAC) scale were used to assess the recovery 
of patients after intervention.

Adverse reactions 
The adverse reactions of all patients after the 

operation including bleeding, decubitus ulcer, 
pulmonary embolism, swelling of lower ex-
tremities, postoperative infection, and skin color 
change, were calculated and compared.

Statistical Analysis
Graphics were processed using GraphPad 

Prism 8 software; data were processed using 
SPSS 22.0 software (IBM Corp., Armonk, NY, 
USA). Count data [ n (%)] and measurement data 
±s were analyzed using the Chi-square test and 
t-test. p<0.05 was considered statistically signif-
icant.

Results

Baseline Characteristics
In the observation group, there were 11 males 

and 29 females, aged 33-84 years, average 
(71.63±11.71) years, disease duration 1-5 years, 
average (2.89±0.54) years, disease type: 16 cas-
es of hip fracture, 7 cases of fracture of the neck 
of the femur, 17 cases of osteoarthritis of the hip 
joint. The control group consisted of 40 patients, 
17 males and 23 females, aged 50 to 89 years, av-
erage (71.20±10.78) years, with a disease duration 
of 1 to 5 years, average (2.72±0.81) years. Disease 
types: 15 cases of hip fracture, 9 cases of frac-
ture of the neck of the femur, and 16 cases of os-
teoarthritis of the hip joint. The two groups were 
well-balanced in terms of baseline characteristics 
(p>0.05) (Table I).

Surgical Indicators
The operation time of the observation group 

was insignificantly different from the corre-
sponding indices of the control group (p>0.05), 
but the intraoperative blood loss and hospital 
stay in the observation group were significant-
ly less than those in the control group (p<0.05) 
(Table II ).

Coagulation
There was no significant difference in the coag-

ulation function before the intervention (p>0.05). 
After the intervention, the levels of PT, TT, and 
APTT in the observation group were higher than 
those in the control group, and the DD level was 
lower than that in the control group (p<0.05) (Ta-
ble III).
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Deep Vein Thrombosis
There was one patient in the observation 

group who developed deep venous thrombo-

sis after the operation, and the incidence was 
2.50%. The rate was significantly lower than 
that of the control group (p<0.05) (Table IV).

Table I. Baseline characteristics of the two groups of patients (x– ± s).

  Observation group Control group χ²/t p

Number of cases         - 40 40 - -
Gender Male 11 17 1.978 0.160
 Female 29 23 - -
Age         - 33-84  50-89 - -
 Average 71.63 ± 11.71 71.20 ± 10.78 0.176 0.862
Disease duration (years)         - 1-5 1-5 - -
 Average 2.89 ± 0.54 2.72 ± 0.81 1.104 0.273
Type Hip fracture 16 15 0.052 0.820
 Femoral neck fracture  7  9 - -
 Hip osteoarthritis 17 16 - -
Type of surgery total hip replacement 19 18 0.050 0.823
 Hemiarthroplasty 21 22 - -
Smoking Yes 19 20 0.050 0.823
 No 21 20 - -
Drink wine Yes 22 21 0.050 0.823
 No 18 19 - -

Prothrombin time (PT), thrombin time (TT), D-dimer (DD), thromboplastin time (APTT).

Table II. Comparison of surgery-related indicators between the two groups of patients (x– ± s).

 Observation group Control group t p

Number of cases 40 40 - -
Operation time (h) 1.51 ± 0.35 1.55 ± 0.34 0.518 0.606
Intraoperative blood loss (ml) 133.46 ± 24.16 201.65 ± 28.23 11.607 < 0.001
Length of hospital stay (d) 15.83 ± 5.20 21.78 ± 11.34 3.341 0.002

Table III. Comparison of coagulation function indexes before and after intervention in the two groups of patients (x– ± s).

  Observation group Control group t p

Number of cases         - 40 40 - -
Before intervention PT(s) 10.14 ± 1.12 10.24 ± 1.53 0.334 0.739
 TT(s) 16.15 ± 0.98 16.08 ± 1.04 0.310 0.757
 DD (mg/L) 0.42 ± 0.12 0.41 ± 0.21 0.261 0.795
 APTT(s) 30.12 ± 2.81 30.24 ± 2.45 0.204 0.839
After intervention PT(s) 15.45 ± 1.53 11.15 ± 1.56 12.446 < 0.001
 TT(s) 15.98 ± 1.23 14.01 ± 1.01 7.829 < 0.001
 DD (mg/L) 1.01 ± 0.22 1.53 ± 0.23 10.333 < 0.001
 APTT(s) 29.81 ± 2.15 26.11 ± 2.17 7.661 < 0.001

Table IV. Comparison of postoperative deep venous thrombosis incidence between the two groups (%).

 Observation group Control group χ² p

Number of cases 40 40 - -
Number of cases  1  7 - -
Incidence rate 2.50 17.50 5.000 0.025
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Recovery Outcomes
The hip joint function score of the observa-

tion group was higher than that of the control 
group, and the WOMAC scale score was lower 
than that of the control group (p<0.05) (Figures 
1 and 2).

Adverse Reactions
The incidence of adverse reactions in the 

observation group was significantly lower than 
that in the control group (p<0.05) (Table V).

Discussion

Hip replacement surgery is now becoming in-
creasingly popular in the treatment of hip disor-
ders, femoral neck fractures, and other conditions. 
It is a more effective measure for treating serious 
fractures since it improves the function of the hip 
joint and shortens the treatment time10. It reduces 
the possibility of joint deformity, thus improving 
the quality of life of patients. However, hip replace-
ment surgery is more traumatic, difficult to recover 
from, and prone to some postoperative complica-

Figure 2. Comparison of WOMAC scale scores between the 
two groups of patients after intervention. *Indicates a statisti-
cally significant difference between the two groups, p < 0.05.

Figure 1. Comparison of hip joint function scores after in-
tervention between the two groups. *Indicates a statistically 
significant difference between the two groups, p < 0.05.

Table V. Comparison of the incidence of adverse reactions between the two groups of patients (%).

 Observation group Control group χ² p

Number of cases 40 40 - -
Bleeding  1  3 - -
Bedsore  1  3 - -
Pulmonary embolism  0  1 - -
Lower extremity swelling  0  5 - -
Postoperative infection  1  4 - -
Skin color change  1  5 - -
Incidence rate 10.00 52.50 16.815 < 0.001
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tions and adverse reactions. If not effectively treat-
ed, it can easily cause pulmonary embolism, pain, 
and other symptoms, posing a greater threat to the 
patient’s life safety12,13. Some studies14 have shown 
that surgical patients often have negative emotions 
such as anxiety and fear, which lead to stress reac-
tions during surgery and affect surgical outcomes.

This study mainly analyzed and investigated 
the effect of PDCA cycle management combined 
with detail management on postoperative deep 
vein thrombosis in hip arthroplasty patients. The 
results showed that the intraoperative blood loss 
and hospitalization time of the observation group 
were significantly less than those of the control 
group, and the hip joint function score of the ob-
servation group was higher than that of the control 
group. The hip joint function score of the obser-
vation group was higher than that of the control 
group, and the WOMAC scale score was low-
er than that of the control group. It is suggested 
that the application of PDCA cycle management 
combined with detailed management in patients 
with hip replacement surgery has a good clinical 
effect, can effectively improve the surgical indi-
cators of patients, and has positive significance 
for the prognosis of patients. Through PDCA cy-
cle management, patients are provided with pos-
tural care and guidance at different stages of the 
perioperative period, which reduces their preop-
erative psychological burden and keeps them in 
good condition during the operation15. Detailed 
care refers to the addition of more intimate care 
measures on the basis of routine care. The com-
bination of the above two methods complements 
each other, and the effect is more significant. Per-
sonalized rehabilitation training is carried out af-
ter surgery, adhering to the principle of gradual 
and comprehensive training. Exercise prescrip-
tions are designed according to the patient’s con-
dition, age, and physical condition. Issued to the 
corresponding patients in the form of charts and 
tables, so as to carry out more targeted rehabilita-
tion training, patients have better functional recov-
ery, more motivation, and can actively participate 
in social life, so as to improve the quality of life 
and improve the results.

This was also confirmed by the results of this 
study. Previous studies16,17 have shown that intra-
operative hypothermia in patients can increase the 
incidence of wound infection and cardiovascular 
disease, affect their coagulation function, and in-
crease intraoperative bleeding; functional coag-
ulation indexes can reflect the coagulation levels 
TT and APTT, and the D-dimer level can reflect 

the prothrombin and prothrombin activity. During 
postoperative traumatic stress, TT and APTT levels 
decrease, and D-dimer levels increase, suggesting 
that the body’s coagulation function is hyperactive 
and prone to thrombus formation16,17. The results 
of this study showed that the PT, TT, and APTT 
levels of the observation group were higher than 
those of the control group, and the DD level was 
lower than that of the control group after the in-
tervention18-21. The incidence of postoperative deep 
vein thrombosis in the observation group was sig-
nificantly lower than that in the control group. The 
incidence of adverse reactions in patients in the ob-
servation group was significantly lower than that in 
the control group. It is suggested that PDCA cycle 
management combined with detail management 
can shorten the patient’s fasting time and reduce 
hunger; preoperative dietary guidance can regulate 
gastrointestinal function; and psychological inter-
vention can stabilize anxiety, thus reducing post-
operative stress and excessive synthesis of coagu-
lation factors, reducing the impact on blood flow18. 

In addition, early activity after waking up can pro-
mote blood circulation in the lower limbs and pre-
vent obstruction of deep venous return, and early 
multimodal analgesia can reduce the activation of 
inflammatory factors, reduce the release of coag-
ulation factors, or improve blood conditions, thus 
reducing thrombosis19. Through the combination of 
PDCA cycle management and detail management, 
the value of medical staff is reflected, knowledge 
is expanded, learning enthusiasm is significantly 
improved, and new knowledge of medical develop-
ment is mastered in a timely manner; at the same 
time, it improves the patient’s subjective initiative, 
enhances the awareness of self-protection, and 
actively cooperates with diagnosis, treatment and 
nursing care, promotes the recovery of the patient, 
strengthens the relationship between the medical 
caregiver and the patient, and improves the pa-
tient’s satisfaction and the hospital’s reputation20,21.

Conclusions

PDCA cycle management plus detailed man-
agement in patients with hip replacement surgery 
yields a favorable clinical outcome, which can ef-
fectively prevent postoperative deep vein throm-
bosis, improve surgical indicators and postopera-
tive coagulation function, reduce the incidence of 
adverse reactions in patients, and facilitate recov-
ery. It has a beneficial impact on the prognosis of 
patients and deserves promotion.
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