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To analyze the application effect of standardized nursing procedures combined with
specialized management education in extracorporeal membrane oxygenation (ECMO) in
ICU. 18 patients treated with ECMO in our department from July 1, 2020 to December 30,
2020 were chosen as observation group, and 18 patients receiving ECMO in our
department (January 2017-June 2018) were selected as control group. The control group
received routine procedures in the implementation of ECMO nursing while the
observation group received standardized ECMO nursing procedures combined with
specialized management education to analyze the effect of different nursing management
methods on ECMO patients by comparing the indexes before and after nursing
management. There were no obvious differences in gender ratio, average age, average
weight, average BMI, marital status, education and residence between the two groups (P >
0.05). Personnel arrival time, start time of rescue, preparation time of items, pipeline
prefilling time and catheter completion time in observation group were obviously better
compared with control group (P < 0.001). The total clinical efficacy rate in observation
group was obviously higher compared with control group (P < 0.05). There were no
significant differences in the Pa0O,, SPO, and PaCO;, levels between the two groups before
nursing management (P > 0.05), and the levels in observation group were obviously
higher compared with control group after nursing management (P < 0.001). The clinical
nursing satisfaction in observation group was obviously higher compared with control
group (P < 0.05). The sequential organ failure assessment (SOFA) score in observation
group after nursing management was obviously lower compared with control group (P <
0.001). The incidence of complications in observation group was obviously lower
compared with control group (P < 0.05). The implementation of standardized nursing
procedures combined with specialized management education for ECMO patients can
effectively shorten rescue time, the preparation time before catheterization and catheter
completion time, improve the therapeutic effect, and improve blood gas indicators, safe
and effective. At the same time, it can facilitate the doctor-nurse cooperation, worthy of
promotion and application.
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xtracorporeal ~ membrane  oxygenation

(ECMO) is a treatment technique to cardiopulmonary failure, aiming to provide

provide continuous extracorporeal cardiopulmonary support and win precious time
respiration and circulation for patients with severe for rescuing critically ill patients[1-2]. The
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technique was initially applied to extracorporeal
circulation of open heart surgery, followed by
significant progress in treating adult respiratory
distress syndrome  (ARDS). Besides, this
technique has made outstanding contributions to
the treatment of fatal hypoxemia, which has
greatly triggered the rapid development of
ECMO in supporting life[3]. Due to the late
application of ECMO in china, there are still
many deficiencies in clinical practice. This
technique needs to work closely with many
disciplines such as extracorporeal circulation,
cardiovascular surgery and intensive care unit
(ICU), but the current management of ECMO
patients in China is decentralized, resulting in a
lack of communication mechanism and unclear
responsibilities in ECMO, which can easily lead
to a ‘“grey area’ in patient management[4-6].
ECMO has the characteristics of difficult
operation and multi-disciplinary cooperation,
with high requirements on the operation of
nursing staff. Since the missing of ECMO
standardized nursing procedures and nursing
quality control standards at home and abroad lead
to many problems, it is urgent to establish
corresponding procedures and standards[7]. In
this study, by analyzing and summarizing the
different characteristics of the current ECMO
implementation at various stages, standardized
nursing procedures were formulated to further
improve the clinical effect of ECMO patients,
and ECMO patients admitted to our department
in different years were selected as the research
objects, summarized as below.

MATERIALS AND METHODS
General Information

18 patients treated with ECMO in our
department from July 1, 2018 to December 30,
2020 were chosen as observation group, and 18
patients receiving ECMO (January 2017-June
2018) were selected as control group.

Inclusion Criteria

(D The patients were in the severe stage of
lung diseases, and the ventilator can not meet the
clinical needs; @ The patients had severe
myocarditis, myocardial infarction and major
heart surgery; The patients had cardiac or
respiratory arrest; @ The study got the approval
of the hospital ethics committee, and all patients
signed the informed consent.

Exclusion Criteria

@D The patients were complicated with
malignant  tumors; 2 The patients  had
irreversible brain injury and irreversible multiple
organ  damage; 3" The cardiopulmonary
resuscitation time of patients was more than 30
minutes.
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Methods
Implementation methods

The control group received routine ECMO
nursing procedures, which meant that the nursing
staff carried out ECMO nursing directed by the
doctors based on the doctors clinical
experience[8-9]. Patients in the observation group
received standardized ECMO nursing procedures
combined  with  specialized = management
education, and the ECMO nursing was divided
into 5 phases, including staff preparation, material
preparation, pipeline prefilling, intraoperative
cooperation for tube placement and postoperative
monitoring. The nursing operating procedures at
cach stage were reasonably arranged and
combined, and phased and time quantitative
management was conducted. Multi-site and
multi-project operations could be carried out at
the same time.

Formulation of standardized nursing
procedures
A special nursing team for ECMO

standardization was established. Based on the
analysis and summary of related literature at
home and abroad and in combination with
clinical practice, the team analyzed the post
requirements for nursing procedures and working
content in the implementation of ECMO
technique, formulated standardized nursing
procedures for ECMO technique according the
ECMO implementation in our hospital, assigned
jobs according to the team members’ position,
qualification and work ability, and distributed
responsibilities to individuals. In addition, some
documents were formulated, including ECMO
Material Preparation Checklist, ECMO Pipeline
Prefilling Standard Procedure, Division and
Responsibilities of ECMO nursing staff and
ECMO  Professional Nurse Training and
Assessment Content. ECMO Routine Nursing
was also completed.
Training and assessment content
(D Theoretical teaching (a total of 22 class
hours) was given to the team members, including
ECMO basic principles, and establishment and
special nursing of ECMO; ® Watching the video
of ECMO establishment process, with a total of 4
class hours; Operational  training was
conducted, including preparation and placement
of items, tubing prefilling, and aseptic operation
techniques, with a total of 4 class hours. Once the
ECMO nursing team members received the
notification appropriate cases, they should be in
lace  immediately =~ while initiating  the
standardized ECMO nursing procedures, and
carried out the operation based on the procedures
in the implementation of ECMO; @ Simulation
test. Operating experience was summarized
through the implementation of complete nursing
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procedures after the establishment of ECMO
simulation process. ® The ECMO nursing staff
were organized to learn related courses about
ECMO specialized management education, and
to get familiar with the ECMO Material
Preparation Checklist, ECMO Pipeline Prefilling
Standard Procedure, Division and Responsibilities
of ECMO nursing staff and other documents,
with a total of 2 class hours. The electronic
learning materials were shared in the group for
learning. Assessment was performed after training.
Due to less application of ECMO, at least two
times of further education and training on related
content were carried out every year to consolidate
and improve the ECMO standardized specialized
nursing management ability of the team
members,

Observation Indexes

The rescue operation time of patients in the
two groups was recorded and compared,
including personnel arrival time, start time of
rescue, preparation time of items, pipeline
prefilling time and catheter completion time.

Evaluation of clinical efficacy. O Markedly
effective. The relevant clinical symptoms of the

atients were completely relieved after treatment;

Effective. The patients’ clinical symptoms and
condition were significantly improved;
Ineffective. Clinical symptoms did not improve,
or even were aggravated. Treatment efficiency =
Markedly effective rate + effective rate.

The Blood-gas analyzer (manufacturer:
Wuhan Easy Diagnosis Biomedicine Co., Ltd)
was used to determine the blood gas indicators
before and after nursing management in the two

groups, including PaO2, SpO2 and PaCO2.

The Clinical Nursing Satisfaction of ECMO
patients questionnaire made by our department
was used to evaluate the satisfaction of the two
groups with the medical team after nursing. The
total score of the scale was 100 points, and the
score > 85 was fully satisfied, 70-84 was satisfied,
55-69 was generally satisfied and < 54 was
dissatisfied. Total satisfaction = fully satisfied rate
+ satisfied rate;

SOFA score[10] was applied for evaluating
degree of organ failure and dysfunction after
nursing management in the two groups. The total
score of the scale was 10 points, and the higher
the score was, the more serious the degree of
organ failure and dysfunction was.

The incidence of clinical complications was
recorded and compared.

Statistical Treatment

All the experimental data were statistically
analyzed and processed by SPSS21.0 software,
and the data were graphed by GraphPad Prism 7
(GraphPad Software, San Diego, USA). The
count data were tested by X2, expressed by
[n(%)], and the measurement data were measured
by t test, expressed by ( xts). The difference was
statistically significant when p < 0.05.

RESULTS

Comparison of Clinical Data

There were no obvious differences in gender
ratio, average age, average Weight, average BMI,
marital status, education and residence between
the two groups (P > 0.05), as shown in Table 1.

Table 1 Comparison of clinical data

Items Observation group Control group(n=18) vt P
(n=18)
Gender 0. 114 0.735
Male 11(61.11%) 10(55.56%)
Female 7(38.89%) 8(44.44%)
Average age(years 65.31+4.25 65.26+4.17 0.036 0.972
old)
Average BMI(kg/m?) 21.52+1.26 21.46+1.17 0.148 0.883
Average weight(kg) 69.32+5.28 70.21+5.18 0.510 0.613
Marital status
Unmarried 2(11.11%) 0(0.00%) 2.118 0.146
Married 13(72.22%) 17(94.44%) 3.200 0.074
Divorced 3(16.67%) 1(5.56%) 1.125 0.289
Education
University 3(16.67%) 2(11.11%) 0.232 0.630
Middle school 12(66.67%) 11(61.11%) 0.120 0.729
Primary school 3(16.67%) 5(27.78%) 0.643 0.423
Residence 0.131 0.717
Urban area 6(33.33%) 5(27.78%)
Rural area 12(66.67%) 13(72.22%)
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Comparison of Rescue Operation Time observation group were obviously better than
The personnel arrival time, start time of compared with control group (P < 0.05), as
rescue, preparation time of items, pipeline shown in Table 2.

prefilling time and catheter completion time in

Table 2 Comparison of rescue operation time ( xts, min)

Group n Personnel Start time of Preparation time Pipeline Catheter
arrival time rescue of items prefilling time completion
time
Observation 18 3.26+0.62 3.46+1.35 2.81+0.25 10.23£1.72 31.24+£7.25
group
Control group 18 6.21£0.53 7.62+1.24 10.25+0.32 17.32+1.65 43.42+7.28
t 15.344 9.628 77.732 12.620 5.030
P 0.000 0.000 0.000 0.000 0.000
Comparison of Clinical Efficacy group was obviously higher compared with
The rtotal clinical efficacy rate in observation control group (P < 0.05), as shown in Table 3.

Table 3 Comparison of clinical efficacy [n(%)]

Group n  Markedly effective Effective Ineffective total Effective rate
Observation group 18  9(50.00%) 8(44.44%) 1(5.56%) 94.44%(17/18)
Control group 18 5(27.78%) 7(38.89%) 6(33.33%) 66.67%(12/18)
X2 4.118
p 0.042
Comparison of Blood Gas Indicators Before 0.05), and the levels in observation group after
and After Nursing nursing were obviously higher compared with
The PaO2, SPO2 and PaCO?2 levels in both contro%group (P < 0.05), as shown in Figure 1.

groups after nursing were obviously higher (P <

Figure 1 Comparison of blood gas indicators before and after nursing ( xis)
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Note: Figure I Comparison of PaO levels

The abscissa represents the groups, and the ordinate represents the PaO; level (mmHg).

The PaO; levels in the observation group before and after nursing were (78.34+19.23) mmHg and
(107.49+21.32) mmHg, respectively while those in the control group were (78.29+£18.94) mmHg and
(93.56+19.38) mmHg, respectively.
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* indicated a significant difference in the PaO, levels in the observation group before and after nursing
(t=4.307, P=0.000);

** indicated a significant difference in the PaO, levels in the control group before and after nursing
(t=2.391, P=0.023).

*** indicated an obvious difference in PaO, levels between the two groups after nursing (t=2.051,
P=0.048).

Figure II Comparison of SPO; levels

The abscissa represents the groups, and the ordinate represents the SPOs level (%).

The SPO; levels in the observation group before and after nursing were (90.53+6.35)% and
(98.73£4.35)%, respectively while those in the control group were (90.27+6.49)% and (95.17+4.16)%,
respectively.

* indicated a significant difference in the SPO;levels in the observation group before and after nursing
(t=4.520, P=0.000):

** indicated a significant difference in the SPOslevels in the control group before and after nursing
(t=2.697, P=0.011).

*** indicated an obvious difference in SPO; levels between the two groups after nursing (t=2.509,
P=0.017).

Figure III Comparison of PaCO; levels

The abscissa represents the groups, and the ordinate represents the PaCOs level (mmHg).

The PaCO; levels in the observation group before and after nursing were (30.15+7.82)mmHg and
(39.64+8.35)mmHg, respectively while those in the control group were (28.26+6.45)mmHg
and(33.83+6.17)mmHg, respectively.

* indicated a significant difference in the PaCO;levels in the observation group before and after nursing
(t=3.519, P=0.001);

** indicated an obvious difference in PaCO;levels in control group before and after nursing (t=2.648,
P=0.012).

*** indicated an obvious difference in the PaCOs; levels between the two groups after nursing (t=2.374,
P=0.023).

Comparison of Clinical Nursing Satisfaction group was obviously higher compared with

The clinical nursing satisfaction in observation control group (P < 0.05), as shown in Table 4.

Table 4 Comparison of clinical nursing satisfaction [n(%)]

Group n Fully satisfied Satisfied Generally satisfied Dissatisfied Total satisfaction
Observati 18 9(50.00%) 8(44.44%) 1(5.56%) 0(0.00) 94.44%
on group
Control 18 6(33.33%) 6(33.33%) 4(22.22%) 2(11.11%) 66.67%
group
X2 4.434
P 0.035
Comparison of SOFA Scores after Nursing nursing management was obviously lower
Management compared with  control group (P < 0.05), as
The SOFA score in observation group after shown in Figure 2.

Figure 2 Comparison of SOFA scores after nursing management ( xts)
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Note: The abscissa represents the groups, and the ordinate represents the SOFA score (points).

The SOFA scores in the two groups were (4.57+1.56) points and (7.45+2.34) points, respectively.
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* indicated an obvious difference in the SOFA scores between the two groups (t=4.345, P=0.000).

Comparison of the Incidence of Complications
The incidence of complications in observation

group was obviously lower compared with control

group (P < 0.05), as shown in Table 5.

Table 5 Comparison of the incidence of complications[n(%)]

Group n External organ failure Infection Thrombus Total Incidence
Observation 18 0(0.00%) 0(0.00%) 1(5.56%) 5.56%(1/18)
group
Control 18 2(11.11%) 1(5.56%) 3(16.67%) 33.33%(6/18)
group
X? 4.434
P 0.035
DISCUSSION This study showed that rescue time in

ECMO is split into venous-venous (V-V)
ECMO and venous-arterial ECMO based on o
treatment  purposes and blood circulation
patterns, in which the latter is generally carried
out in the operating room, and the former is
suitable for patients who need respiratory support.
Since V-V ECMO is mostly established in ICU,
higher requirements are put forward for nursing
cooperation in the use of ECMO!!"“*. The lack of
standardized ECMO nursing procedures will lead
to lots of disadvantages. It increases training cost
of ECMO nursing personnel, resulting in
insufficient supply of ECMO professional nursing
staff, uneven ability distribution and difficult
training of reserve forces, which to some extent
hinders the application and development of
ECMO  technique. Besides, the lack of
standardized nursing management mechanism is
also an important factor affecting the success of
treatment for patients!'“'®. Therefore, through the
analysis and summary of relevant literature at
home and abroad, combined with clinical
practice, this study developed standardized
nursing procedures and specialized management
education model suitable for ECMO patients in
China. Some scholars believe that
communication, cooperation and optimal layout
management among ECMO team members are
key factors affecting the establishment of
ECMOM.. In this study, ECMO cases treated in
different years were chosen as research objects.
After summary of the current ECMO nursing
staff and facilities, ECMO standardized nursing
procedures combined with the specialized nursing
management education were formulated, and the
routine procedures and standardized nursing
procedures were implemented for the research
objects respectively. Through the analysis and
summary of the implementation process, the
quality control was implemented, and the nursing
rocedures were improved. Finally, a feasible
implementation plan was formulated to reduce
ECMO-related  complications, enhance the
success rate of treatment and ensure the life safety
of patients.
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observation group was obviously lower (P < 0.05).
The narrow internal space of ICU and the need
for more clinical auxiliary equipment bring
difficulties to the surgery and cooperation#". To
solve this problem, a standardized item placement
checklist was written to guide the nursing staff to
place all kinds of items and equipment reasonably,
reduce the movement of equipment or
instruments, and avoid cross infection. Besides,
the layout optimization greatly improved the
cooperation of the team members and effectively
reduced the rescue time. In addition, the
prevention and treatment of ECMO-related
complications is still the focus. Due to the
extremely unstable hemodynamic parameters of
patients at this stage, early nursing management
will have a decisive impact on the overall
situation®-?%. This study found that incidence of
clinical complications in observation group was
obviously lower. Ayyyildiz et al.*® pointed out in
their study that after the implementation of
standardized nursing procedures for ECMO
patients in the emergency department, the total
incidence of clinical complications was obviously
lower compared with reference group, indicating
that standardized nursing procedures obviously
reduce complications in patients with ECMO and
ensure treatment effect.??

In conclusion, the implementation of
standardized nursing procedures combined with
specialized management education for ECMO
patients can effectively shorten the rescue time,
enhance the clinical rescue effect, improve blood
gas indicators and facilitate the doctor-nurse
cooperation,  worthy  of application and
promotion.®
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