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Abstract: Objective: To study the effect of the three-dimensional nursing management mode on compliance with
respiratory function exercises and on the nursing efficiency in post-thoracotomy, acute pulmonary embolism (PE)
patients. Methods: A cohort of 20 post-thoracotomy patients with acute PE were equally and randomly divided into
two groups. The patients in the experimental group underwent the three-dimensional nursing management mode,
and the patients in the control group underwent ordinary nursing. The compliance with respiratory function exer-
cises during the hospital stay and within 3 months after discharge was observed, and the efficiency of the three-
dimensional nursing management mode was determined according to the patient recovery. Results: The overall
recovery effect in the experimental group was good, the respiratory function exercise effect was significant, and just
one patient still had dyspnea after one week of nursing. There were 5 patients with chest tightness and chest pain
and 7 patients with dyspnea in the control group. One patient died after a recurrence of the disease (P < 0.05). The
total nursing efficiency was 90% in the experimental group and 30% in the control group (P < 0.05). Three months
after discharge, the patients in the two groups were followed up, and a survey was conducted. In the experimental
group, 14 patients and their families were very satisfied with the nursing. In the control group, 2 patients and their
families were dissatisfied with the nursing, and the difference was statistically significant (P < 0.05). Conclusions:
Three-dimensional nursing management with post-thoracotomy, acute pulmonary embolism patients contributes to
improving the patients’ compliance with respiratory function exercises and to the nursing efficiency. It can greatly
improve the nursing efficiency, relieve patients’ post-surgical pain, and can promote the formation of a good doctor-
patient relationship to a certain extent.

Keywords: Thoracotomy, acute pulmonary embolism, three-dimensional nursing management, respiratory func-
tion exercises, nursing efficiency

Introduction management model is more scientific and eff-
ective compared with the conventional nursing
model, making the nursing more humanized

[1, 2]. The three-dimensional nursing manage-

Acute pulmonary embolism (PE) is one of the
most serious post-thoracotomy complications,

and it has a very high mortality rate. The oc-
currence of acute PE in patients undergoing
thoracotomy requires timely treatment, and
scientific nursing and guidance in daily nursing
to help the patients form good breathing hab-
its, thereby reducing the possibility of PE recur-
rence. The three-dimensional nursing manage-
ment model is used for the clinical nursing of
patients from the perspective of logic, time,
and knowledge. The three-dimensional nursing

ment model is a system engineering methodol-
ogy proposed by Hall, an American system en-
gineering expert, in 1969. It provides a unified
way of thinking for solving the planning, organi-
zation and management of large-scale com-
plex systems, and has been widely used in
countries all over the world [3, 4]. Based on
this, some scholars in China have designed the
three-dimensional structure of system safety
management, namely professional dimension,
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process dimension, and logical dimension.
This structure covers the management of risk
sources, the process of management work,
and all other aspects. This model has also
been widely used in medical treatment since
it was proposed and published. This study
investigated a three-dimensional nursing man-
agement mode for post-thoracotomy patients
with acute PE by exercising their respiratory
function and comparing the effects with the
effects of conventional nursing. The specific
study was as follows.

Materials and methods
General data

In this study, 20 patients with acute PE after
thoracotomy who were successfully treated in
our hospital from January 2001 to January
2018 were recruited as the study cohort and
divided into an experimental group and a con-
trol group, with 10 cases in each group. The
patients in the experimental group ranged in
age from 37-69 years old with an average
height of 150.0-184.0 cm, an average weight
of 58.8-81.5 kg, and an average disease
course of 2-31 days. The patients in the control
group ranged in age from 36-70 years old, with
an average height of 150.2-184.8 cm, and an
average weight of 58.3-81.7 kg, and an aver-
age disease course of 2-31 days.

Inclusion criteria

(D Patients with indications of acute PE after a
thoracotomy.

(2 Patients with no history of drug allergies or,
drug abuse, or bad habits.

(3 Patients able to understand the require-
ments for respiratory function exercises and
who have a normal cognitive function.

@ This study was approved by the ethics com-
mittee of our hospital, and all the patients vol-
unteered to participate in the study and signed
an informed consent form [5].

Three-dimensional nursing management

@ Logic: Scientific and effective nursing was
administered to the post-thoracotomy, acute
pulmonary embolism patients. The three-dim-
ensional nursing management mode required
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the hospital nursing staff to improve their own
nursing knowledge and skills, break away from
the traditional clinical nursing thinking, and
form a systematic nursing knowledge system
for acute PE on an ongoing basis [6]. The nurs-
ing staff learned the three-dimensional nur-
sing model, carried out nursing care for the
post-thoracotomy, acute pulmonary embolism
patients, comprehensively and strictly obser-
ved and recorded the patients’ possible risk
factors, and provided timely treatment, which
helped to reduce the mortality and improve the
recovery of patients [7].

@ Time: Time is life. Severe acute PE takes
only a few hours or even less from onset to
death, so the first aid efforts are particularly
important. In the three-dimensional nursing
management model, the blood pressure, heart
rate, and ECG are monitored regularly by the
nursing staff, and they have the ability to de-
termine the condition so as to facilitate timely
emergency treatment when a patient has ab-
normal problems [8].

(3 Knowledge: Three-dimensional nursing ma-
nagement requires that nursing staff have pro-
fessional clinical nursing knowledge and psy-
chological knowledge, and to make appropri-
ate adjustments according to each patient’s
condition and psychological status [9, 10]. In
the three-dimensional nursing of post-thora-
cotomy, acute pulmonary embolism patients,
the nursing staff should understand the possi-
ble risk factors and first aid knowledge for
patients with acute PE during their hospitaliza-
tion in order to help the patients live through
the dangerous period. In addition, the nursing
staff should pay close attention to the psy-
chological status and emotional changes of
patients and carry out timely comfort and psy-
chological counseling when negative emotions
occur.

Nursing methods

Patients with acute PE may experience chest
tightness, shortness of breath, and dyspnea
during their postoperative recovery, and the
patients should do respiratory function exer-
cises. The patients in the experimental group
underwent nursing using the three-dimension-
al nursing management model, and the pati-
ents in the control group underwent nursing
using the conventional nursing model.
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Thrombolytic anticoagulant therapy should be
instituted immediately after a patient develops
the signs of acute PE. During thrombolysis, uro-
kinase (10,000 IU; GYZZ H32023290; Nanjing
Nanda Pharmaceutical Co., Ltd.) was dissolved
in 0.9% sodium chloride solution according to a
body weight of 4400 units/kg, with an injection
time of 10 min and a flow rate of 90 mL/h [11].
Subsequently, the injections were performed
according to the patient’s condition, along with
anticoagulant therapy. The anticoagulant drug
used was the low molecular weight heparin
(5000 IU; GYZZ H10980166; Zhaoke Pharma-
ceutical (Hefei) Co., Ltd.). Heparin was injected
subcutaneously around the umbilical cord [12].
Since thrombolytic and anticoagulant therapy
may easily lead to a decreased platelet count
in the patients and reduce their coagulation
function, bleeding may occur. The nursing staff
should monitor each patient’s coagulation
function to keep the clotting time around 400 s
[11, 13]. Also, the nursing staff should pay
attention to whether the patient has bleeding,
and observe whether the wound is bleeding.

The nursing staff in the experimental group
developed detailed nursing goals daily for the
patients and their families. The nursing staff
regularly monitored the blood pressure, heart
rate, etc. In order to prevent the recurrence
of PE, the nursing staff massaged their lower
limbs observed whether there was swelling,
tenderness, etc., and determined whether the
circumference of their lower limbs was consis-
tent. If there was swelling, tenderness, etc., the
patient was prevented from getting out of bed
and the condition was reported to the doctor
immediately. After confirming that the indica-
tors were within the normal range, the patients
were guided and supervised in exercising their
respiratory functions. The experimental group
adopted the traditional and interesting exercis-
es combined with traditional lip retraction and
abdominal breathing in an interesting manner
such as blowing up balloons and blowing fea-
thers.

The patients in the control group underwent
routine nursing, with regular blood pressure,
heart rate, and respiration, etc. monitoring. The
patients were taught respiratory function exer-
cises and then trained on their own, and ward
rounds were conducted every 2 hours to check
whether there were any abnormalities. During
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the period, the families notified the nursing
staff in the case of any unexpected conditions.

The respiratory function exercises took the
form of traditional lip retraction and abdominal
breathing.

Evaluation indicators

The patients’ compliance with the respiratory
function exercises within the same time per-
iod was compared between the two groups,
and the overall recovery was analyzed. The
hemodynamic parameters of the two groups
were compared using the monitoring records
to observe if there were any significant differ-
ences. In addition, telephone interviews and
questionnaires were conducted 3 months af-
ter the patients were discharged from the hos-
pital to compare the recovery and satisfaction
results of the two groups.

Statistical analyses

In this paper, the relevant materials and data
were processed and analyzed using SPSS
21.0. The measurement data were expressed
as (x = s), and t-tests were performed. The enu-
meration data were expressed as [n (%)], and
X? tests were performed. A p-value < 0.05 was
considered a statistically significant differen-
ce.

Results
Comparison of the two groups’ general data

No significant differences were observed with
regards to age, height, weight, course of the
disease, or smoking history in the two groups
(P > 0.05, Table 1).

Comparison of the hemodynamic parameters

The hemodynamic parameters were recorded
before the thrombolysis (TO), one hour after the
thrombolysis (T1), after the thrombolysis (T2),
one day after the thrombolysis (T3), and at
three days after the thrombolysis (T4) in both
groups. The results showed that the heart rates
were faster, the blood pressure and oxygen
saturation were lower than the normal values
at TO, T4, and T2 in both groups, and the heart
rate, blood pressure, and oxygen saturation
returned to the normal range at T3 and T4 with
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Table 1. Comparison of the general data from the patients in the two groups

Group Age (year) Height (cm) Weight (kg) Course of disease (d) Smoking history
Experimental group 53.4+15.9 166.6+17.3 70.1+11.3 11.04+2.13 8
Control group 55.2+16.3 164.7+18.8 71.3+11.1 11.22+2.11 9

t/X? 0.25 0.24 0.24 0.31 0.39

P 0.81 0.82 0.81 0.89 0.53
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Figure 1. Comparison of the hemodynamic parame-
ters. Note: The abscissa from top to bottom indicates
time, and the ordinate indicates blood pressure,
heart rate, and oxygen saturation in turn.

no statistically significant difference (P > 0.05)
(Figure 1).
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Comparison of the pulmonary embolism mani-
festations

In the nursing process, 1 patient in the control
group had a recurrence of the disease and died
despite treatment. Our comparison of the man-
ifestations and changes of PE between the two
groups showed that the PE manifestations,
such as chest distress, dyspnea, chest pain,
and hemoptysis, gradually decreased. When
the nursing time was shorter than 3 days, there
was no significant difference in the PE mani-
festations between the two groups (P > 0.05).
However, with an increase in the nursing time,
the recovery in the experimental group was sig-
nificantly better than it was in the control group
(P < 0.05). A specific comparison of the PE
manifestations between the two groups is pre-
sented in Table 2.

Comparison of the compliance with the respi-
ratory function exercises

We examined the compliance with the respira-
tory function exercises and found that, with
the extension of the nursing time, the patient
compliance in the control group gradually
decreased, and all the patients in the control
group failed to keep doing the exercises during
the 3 months after discharge. However, the
patients in the experimental group were able
to adhere to the daily exercise task during their
hospital stays, and 4 patients still did the daily
exercise tasks after their discharge. A compari-
son of the exercise compliance is shown in
Table 3.

Comparison of the nursing efficiency

We found that the overall efficiency was 90% in
the experimental group and 30% in the control
group. The difference between the two groups
was statistically significant (P < 0.05) in Table
4,
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Table 2. Comparison of the PE manifestations in the two groups

1 day of nursing 3 day of nursing 1 week of nursing
Group Cpr:;t Dyspnea Hemoptysis Death Cpl?it Dyspnea Hemoptysis %g?it Dyspnea
Experimental group 8 10 5 0 4 3 0 0 1
Control group 9 9 6 1 7 7 3 5 7
X2 0.39 1.05 0.20 1.05 1.02 3.20 3.53 6.67 7.50
P 0.53  0.30 0.65 031 048 0.07 0.06 0.01  0.006
Table 3. Comparison of the respiratory function exercise compliance in the two groups
Time Experimental group (n=10) Control group (n=10) X2 P
1 day of nursing 10 10 - -
3 days of nursing 10 6 5.00 0.025
1 week of nursing 10 2 13.33 0.00
3 months of discharge from the hospital 4 0 5.00 0.025
Table 4. Comparison of the nursing efficiency in the two 6-8 points, and 1 patient scored
groups 4-6 points. In the experimental
_ o _ Overall group 2 patients scored 0-4 po-
Group Effective Significant Ineffective efficiency (%) ?nts' j_o ?—atiints SC(erGGd84-6- F;O'
- . ints, 4 patients scored 6-8 points,
(E;;zetzrr;rrgerr;tjrl)group i 2 i Zgg;; angl 2. patients scored over 8
points in the control group (Table
X? 7.50 5).
P 0.006
Discussion
Table 5. Comparison of the patients’ and their Acute PE is a common postoperative complica-
families’ satisfaction tion in patients undergoing thoracotomy. Acute
Experimental  Control group PE is characterized by palpitations, chest tight-
Score group and their  and their X2 p ness, chest pain, hemoptysis, and dyspnea. It
families families is often accompanied by an accelerated heart
0-4 0 2 1.90 0.170 rate and decreased blood pressure and oxygen
5.6 1 10 1016 0.001 saturation [14, 15]. As a very important link,
7.8 5 4 044 0.710 the nursing of patients with a.cut.e PE after tho-
9-10 14 5 15.00 0.000 rgcotomy involves close momtormg of thg pos-
sible symptoms, and the implementation of
first aid measures, so as to promote patient
Comparison of the patients’ and their families’ recovery and reduce the mortality rate of acute
satisfaction PE [16].
The patients were followed up for 3 months Three-dimensional care management is a
after discharge, and the patients and their fam- novel nursing model that focuses on the logi-
ilies were invited to score their satisfaction with cal, time, and knowledge dimensions of patient
the nursing during the hospital stay, with 0-4 care so that caregivers can provide first aid in
points indicating dissatisfied, 5-6 points indi- the event of complications [17]. The three-
cating generally satisfied, 7-8 points indicating dimensional nursing management model is the
satisfied, and 9-10 points indicating markedly center of the entire emergency patient rescue
satisfied. The results showed that only one care model, instructing nurses how to discover,
patient and one family member in the control analyze, and solve the problems in time. Th-
group scored less than 4 points, 14 patients rough training, the nurses 4 points as dissa-
scored more than 8 points, 5 patients scored tisfing, which had a very signifcritical patients
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has been enhanced. When encountering com-
plex and difficult problems, nurses can make
an accurate analysis within a limited time and
respond accurately according to the specifica-
tions and procedures in a timely manner, thus
shortening the rescue time [4]. Patients with
acute pulmonary embolism after thoracotomy
often exhibit features such as complexity, mul-
tiple, sudden, atypical, and other characteris-
tics. These patients usually need to undergo
continuous dynamic monitoring to promptly
detect changes in their conditions and imple-
ment rescues. Therefore, a sound nursing man-
agement system is crucial. Three-dimensional
nursing management is used with post-thora-
cotomy, acute pulmonary embolism patients,
aiming to explore the existing unsafe factors
and seeking ways to reduce adverse nursing
events. The goal is to improve the quality of
nursing work and reduce the risk of compli-
cations.

This study compared the nursing efficiency and
post-thoracotomy, acute PE patients’ respira-
tory function exercise compliance after thora-
cotomy who underwent routine nursing and
three-dimensional nursing management. The
comparison results showed that there was no
significant difference in the hemodynamic pa-
rameters before and after the nursing between
the two groups (P > 0.05). With an extension
of the nursing time, the difference in the PE
symptoms between the two groups gradually
increased. After 1 day of nursing, there was no
significant difference in the dyspnea, chest
tightness, chest pain, hemoptysis, or other sy-
mptoms between the two groups. One patient
in the control group died despite emergency
rescue efforts due to disease recurrence. After
3 days of nursing, the symptoms in the ex-
perimental group were significantly alleviated,
with a significant difference between the two
groups. After 1 week of nursing, there was only
1 patient with dyspnea in the experimental
group, 5 patients with chest tightness and
chest pain, and 7 patients with dyspnea in the
control group, which is similar to the result
reported by Li et al. [4].

Xiao-Ying Zhang et al. [18] concluded that res-
piratory function exercises can be performed
by singing, and in this study, the patients in
the experimental group used blowing balloons
combined with pursed-lip breathing and abdo-
minal breathing. The results showed good
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compliance. Maude Desjardins and Park Sun
Ja et al. [19, 20] proposed that respiratory
function exercises can improve sound func-
tion, and voice dysfunction can be improved
through respiratory function exercise. In this
study, respiratory function exercise for pati-
ents had a significant effect on improving the
clinical manifestations of PE. After one week
of nursing, the results of the comparison of
respiratory function exercise compliance bet-
ween the two groups showed that all the pa-
tients in the experimental group were able to
complete their respiratory function exercises
every day during the hospital stay. Only 2
patients in the control group kept doing the
exercises. The results of follow-up at 3 months
after discharge showed that 4 patients in the
experimental group still adhered to the daily
exercises, but no patients in the control group
persisted with the exercises. The overall effi-
ciency was 90% in the experimental group and
30% in the control group (P < 0.05). A follow-
up survey revealed that 14 patients and their
families in the experimental group expressed
great satisfaction with the nursing without any
unsatisfactory results. In the control group,
one patient and one family member were dis-
satisfied, and two expressed great satisfac-
tion.

In summary, the three-dimensional nursing
management model plays a very crucial role
in the postoperative nursing of patients with
acute PE after thoracotomy. It promotes the
recovery of patients, and it helps improve the
compliance with the respiratory function exer-
cises. Meanwhile, the effective rate of the
three-dimensional nursing management is
significantly better than it is with the conven-
tional nursing. This nursing model is worthy of
promotion and application in clinical practice.
The limitation of this study is that it was a sin-
gle-center study, and the study cohort was
small. In the future, large cohort, multiple-cen-
ter studies will be conducted, which will make
the results of the study more rigorous.
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