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When the human body is anesthetized, the human nerve tissue will be greatly affected, which also affects the breathing of the
human body. The respiration during anesthesia is a lack of initiative, and the energy efficiency of the diaphragm in the lungs is very
important to the safety of anesthesia. In this paper, the application of the ultrasound evaluation of the diaphragm in clinical
anesthesia was studied. In this paper, 24 patients who underwent lung examination under medical anesthesia at our hospital were
evaluated by the ultrasound vertical mixed echo method. Through patient voluntary selection and consent, 16 patients were
examined with B-mode ultrasound and the other 8 patients with M-mode ultrasound to compare the effects of different ul-
trasounds on diaphragm image quality. In addition, this paper also analyzes the differences between different ultrasounds and the
strengths and weaknesses of diaphragmatic ultrasound evaluation in clinical anesthesia. The suggestions of using different
ultrasounds in ultrasonic evaluation are given. The study showed that 16 cases of B-mode ultrasound evaluation of the diaphragm
obtained ultrasound images which showed a large field of vision, acoustic frequency between 7 and 18 MHz, and thickness
difference between 0.35 and 0.52 cm. In 8 patients with the diaphragm evaluated by M-mode ultrasound, the local features of
M-mode ultrasound images were clearer than those of B-mode ultrasound images, but the visual field area was smaller, the
acoustic frequency was between 10 and 15 MHz, and the thickness difference was between 0.12 and 0.18 cm. Based on the above
data, this paper suggests that, in the ultrasonic evaluation of the diaphragm, B-mode ultrasound should be used to check the
patients first, and then M-mode ultrasound should be used to check the parts with poor quality so that the accurate diaphragm
quality of patients can be obtained in the vast majority of patients.

1. Introduction

When anesthetics are applied to the human body, they have
a great influence on the nervous tissue of the human body
and also affect the breathing of the human body. During
anesthesia, the breathing is not smooth. At this time, the
energy efficiency of the pulmonary membrane is very im-
portant for the safety of people under anesthesia. For ex-
ample, patients after surgery can be evaluated within 1 hour
of mechanical ventilation treatment (60%-70% of the total).
Ultrasound evaluation means that it usually needs two to
three times of trial failure, which can be successfully eval-
uated within 7 days after repeated evaluation by clinicians

and clinical intervention. Chronic obstructive and restrictive
pulmonary disease, heart failure, neuromuscular diseases,
and other potential causes often exist in these patients. There
is a long time between the complex underlying diseases of
patients and the primary diseases leading to acute respira-
tory failure.

In the study of surgery, BOS thinks that the application
of the tubeless technique in the perioperative period of
thoracoscopic pulmonary wedge resection is feasible and
safe, and it is a less-invasive treatment. However, there is no
research on the application of tubeless technology in the
treatment of respiratory diseases. This paper fills the gap in
this field and provides a reference for further research in
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the future [1]. Wang et al.’s research showed that the
transurethral vaporization of the prostate with the 980 nm/
1470 nm dual-wavelength laser under local anesthesia has
good efficacy and safety and minimizes the length of
hospital stay and hospitalization costs. It is considered that
the transurethral vaporization of the prostate with the dual-
wavelength laser under local anesthesia can be applied to
high-risk patients with BPH [2]. Liu et al. reported that the
change of the blood lactate level before and after SBT can be
used as a reference index to guide the evaluation time, and
the success rate of the evaluation plan based on blood
lactate level monitoring is significantly higher [3]. Chen
et al.’s study also showed that the blood lactate level is one
of the important indicators to evaluate the outcome of
patients receiving device ventilation for more than 7 days
[4]. Ohsumi et al. proposed that the diaphragm motion
parameter, especially diaphragm mobility, is a new widely
used evaluation and prediction index, and its prediction
effect has been affirmed by some researchers. The blood
lactate level is a new indicator that had potential predictive
value in recent years [5].

In the study of the diaphragmatic index, Zhang et al.
considered that the blood lactate level and diaphragmatic
motor function were two relatively independent indexes,
and their independent prediction ability did not interfere
with each other, and few researchers at home and abroad
discussed the predictive value of the combination of the
above two indexes in evaluating the outcome [6]. Garutti
et al. explored the predictive value of diaphragm motion
parameters combined with the blood lactate level before and
after SBT in evaluating the outcome in order to find a
method that can accurately predict the outcome of patients
receiving long-term mechanical ventilation and provide
reference for clinical guidance in selecting the evaluation
time [7]. Bertani et al. proposed that the use of propofol or
inhaled anesthetics during operation did not increase the
risk of delirium within 3 days after cardiac surgery. Com-
pared with the propofol group, the incidence of delirium in
the inhaled anesthesia group had no significant difference
[8]. Watanabe et al. proposed that delirium results are dif-
ferent in different trials due to different evaluation methods
and objects. CAM-ICU was used to evaluate delirium. This
method is easy to master, and the evaluation time is short.
Studies have shown that the sensitivity of this method is 93%,
and the specificity is 98% [9]. Qin et al. were induced by
intravenous anesthesia. Some studies suggest that propofol is
used in combination during anesthesia induction, which has
been proved to weaken the potential benefits of inhalation
anesthetics and may affect the test results [10]. The time of
delirium assessment in the above studies is short, and there
are few studies related to delirium mainly due to valve sur-
gery. And there is no use of ultrasound evaluation to detect
the pulmonary diaphragm, so the lack of entity detection is
not enough to pay attention to the safety of anesthesia.

In this paper, the application of the ultrasound evalu-
ation of the diaphragm in clinical anesthesia was studied. In
this paper, 24 cases of patients with pulmonary examination
in internal medicine anesthesia in our hospital were eval-
uated by the ultrasound vertical mixed echo method. In
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order to compare the effect of different ultrasounds on the
image quality of the diaphragm and through the voluntary
choice and consent of patients, 16 patients were examined by
B-mode ultrasound, and the other 8 patients were examined
by M-mode ultrasound. In addition, this paper also analyzes
the differences of different ultrasounds and the advantages
and disadvantages of the ultrasound evaluation of the dia-
phragm in clinical anesthesia. The suggestions of using
different ultrasounds in ultrasonic evaluation are given.

2. Ultrasound Evaluation of the Diaphragm and
Sensitivity Factors

2.1. Ultrasonic Evaluation Method. When clinicians imple-
ment endotracheal intubation, they should think about the
timing of patient evaluation at all times. Some guidelines
pointed out that when the treatment of patients with pri-
mary disease turns, it should be considered to let patients
pull out the endotracheal intubation and breathe autono-
mously [11]. At the same time, some studies have confirmed
that nearly half of the ventilation treatment time is used by
clinicians to evaluate the timing and implementation process
of the evaluation. Removal of endotracheal intubation is not
only an important milestone in the process of improving a
patient’s condition but also poses a considerable risk of
complications and failure. Without considering the changes
of patients’ condition and the pathophysiological changes of
evaluation, clinicians rashly decide the time of evaluation
and implement the evaluation [12].

In clinical practice, we usually divide the assessment,
time required, and difficulty level into simple assessment,
ultrasound assessment, and extended assessment. Simple
assessment means that patients can complete the assessment
of the ventilator and extubation after the first SBT. These
kinds of patients usually have no basic lung diseases such as
asthma and chronic obstructive pulmonary disease, and
their respiratory circulation is relatively stable [13]. Pro-
longed evaluation refers to the failure of three SBT trials or
failure of evaluation after repeated evaluation by clinicians
and clinical intervention for more than 7 days after the first
SBT [14]. Some patients with prolonged assessment may
have dysphagia or respiratory muscle strength problems and
other irreversible factors, leading to the need for long-term
mechanical ventilation treatment. Screening of evaluation:
in some ICUs, senior doctors still make decisions on the
evaluation time, but this evaluation method has a high
failure rate in all kinds of ICUs. At present, the imple-
mentation of daily sedation interruption and SBT trial is
encouraged [15].

The application of a rigid bronchoscope in airway di-
agnosis and treatment has the advantages of simultaneous
operation and ventilation, but in terms of the semiclosed
state of the whole respiratory circuit and the frequent entry
and exit of instruments in the operation process, it cannot
effectively avoid the occurrence of air leakage in the circuit
[16]. In addition, due to the high responsiveness of the
airway itself, the operating space is narrow, and repeated
stimulation is easy to cause airway bleeding, edema, spasm,
and asphyxia, aggravating the obstruction of ventilation
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and oxygenation. Therefore, it is very important to find a
safe and feasible anesthesia airway management method. In
this paper, in order to reduce the occurrence of airway
spasm, edema, and other events, both groups were given
aminophylline, hormone, and other means as preventive
use before operation [17]. During the operation, total in-
travenous anesthesia was used for induction and mainte-
nance, which effectively avoided the environmental
pollution caused by the leakage of inhalation anesthetics.
At the same time, Narcotrend continuous EEG monitoring
can well guide the maintenance of anesthesia depth and
better inhibit the stress reaction caused by the placement of
the rigid bronchoscope and the operation process in the
airway so that the perioperative hemodynamic indexes of
the two groups of patients can be relatively stable as a whole
so that the operation can be carried out smoothly without
malignant arrhythmia adverse events such as airway spasm,
and even surgery termination occurred [18]. Although the
heart rate and blood pressure of the two groups fluctuated
to a certain extent compared with before operation, the
mean arterial pressure was above 65 mmHg, which could
better meet the requirements of important tissue and organ
perfusion [19]. In addition, it is not difficult to find that the
incidence of circulatory instability in the ultrasound
evaluation group is obviously higher in a short time. The
fluctuation of blood pressure may be related to the changes
of intrathoracic pressure and carbon dioxide retention
caused by intermittent hand-assisted ventilation. In aera-
tion, there was hypoxemia in the ultrasound evaluation
group, and carbon dioxide retention events were signifi-
cantly higher than those in the S-ultrasound evaluation
group. Although intermittent hand control could improve
ventilation to some extent, hypercholesterolemia occurred
in all patients, and overall pH in the internal environment
was not conducive to the management of anesthesia [20].
The reason is that ultrasound evaluation is affected by the
Venturi effect and surgical operation. With the increase of
injection frequency, the inhaled tidal volume gradually
decreases, thus aggravating the obstacle of carbon dioxide
discharge. Therefore, it is not suitable for long-term sur-
gical treatment [21]. The S-ultrasound evaluation group
was significantly better than the ultrasound evaluation
group in maintaining normal oxygenation, without hyp-
oxemia, and internal environment pH and PaCO, were
basically maintained at normal levels, so it was more safe
and feasible [22]. As a new type of ventilation mode
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combining normal frequency ventilation with high-fre-
quency ventilation, S-ultrasound evaluation can form a
pulse-type inspiratory pressure platform and positive end-
expiratory pressure. The pulmonary inspiratory pressure
platform produced by normal frequency infusion allows
the patient to obtain adequate minute ventilation, improve
lung mobilization, promote carbon dioxide release, avoid
repeated absorption, and further oxygenate. High-fre-
quency jets can create positive end-expiratory pressure in
the lungs. This improves the concentration of alveolar
oxygen, helps maintain the mobilization of lung tissue, and
promotes oxygen use. In addition, due to the relatively
constant airway pressure during the whole ventilation
process, the pulmonary vascular resistance is lower, which
is more conducive to the improvement of ventilation/blood
flow ratio and the prevention of barotrauma [23]. There-
fore, it is more recommended for patients with preoper-
ative airway stenosis combined with cardiopulmonary
dysfunction; the latter is more conducive to reduce the
ventilation dysfunction caused by primary disease.
Therefore, as a way of anesthesia management in the
perioperative period, through the retrospective analysis of
this paper, total intravenous anesthesia is used during the
diagnosis and treatment of the rigid trachea, and S-ul-
trasound evaluation is more conducive to improving the
intraoperative oxygenation, maintaining the fluctuation of
arterial blood carbon dioxide concentration in the normal
range, maintaining the balance of the internal environ-
ment, and satisfactorily restraining the injury and stimu-
lation caused by perioperative operation and intubation,
while ensuring comfort, it is safe and feasible, which is
worthy of clinical recommendation [24].

2.2. Ultrasonic Sensitivity Factors and Evaluation Methods

2.2.1. Neurological and Psychological Factors. In the ICU,
the environment is quite special, and there are all kinds of
noisy machine alarm, rescue voice, day and night, no family
accompany, and so on. Patients may be with full of fear,
anxiety, and other negative emotions to this environment,
which may affect the psychology of patients. A kind of
psychoorganic psychological disorder often occurs in crit-
ically ill patients, which is called delirium in clinics [25]. The
occurrence of delirium increases the risk of prolonged as-
sessment time, as shown in formulas (1)-(3), where k is the
risk coefficient and t is the sexual influence.

n+ tr(S)
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where W is the evaluation function and D is the number of
iterations. In addition, delirium was associated with respi-
ratory and neurological complications and decreased the
success rate of extubation. Relevant scholars want to assist in
the evaluation of patients by sunlight exposure. The results
show that patients with long sunlight exposure can be more
early evaluated.
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However, according to statistics, music therapy has no
effect on the evaluation time, but music therapy can improve
the heart rate, blood pressure, and coma degree of patients
and reduce the dosage of sedative drugs.

2.2.2. Endocrine and Metabolic Factors. There is no relevant
evaluation index for this research, but its importance is
beyond doubt. We can analyze its impact on assessment (y)
from two aspects:

P
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On the one hand, W and y are hormone problems. The
incidence of hypothyroidism and adrenal insufficiency is
low, but it should also be paid attention clinically. On the
other hand, in terms of nutrition, the incidence of malnu-
trition in critically ill patients is very high. The occurrence of
malnutrition increased the muscle analysis, resulting in the
fatigue of the related respiratory muscles, resulting in the
failure of the evaluation.

L 2
D (xu (&) = x3(8)) Ay (&), Ay >0,
R _ 1k)1 s=1
ijl =

6
0, Ajy <0, (©)

n
Ayg = z Aikjl (e).
d=1

At the same time, the occurrence of malnutrition will
cause the decrease of patients’ immunity, increase the in-
cidence of hospital pneumonia, and also cause the failure of
evaluation.

2.2.3. Iatrogenic Factors. In the whole process of ventilator
treatment, clinicians’ decision-making is very important.
This includes the selection of ventilator parameters and
modes in the treatment process, the timing of evaluation,
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and the interpretation of N/A, as well as the analysis and
treatment of the reasons for the failure of the first
evaluation.
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Asynchrony between patients and ventilators is associ-
ated with prolonged assessment time and even death. In this
paper, rbsi, inferior vena cava variability, and diaphragm
displacement were studied from the aspects of evaluation
and prediction indexes.

_ |xAi B aAj| |)’A,. B ij‘
AUC(A;, A;) = |:log<QAj>, log<RAj>,
wy hy,
-1 1
SORC
(8)

At the same time, this prospective study combined the
IVC variability F and diaphragm displacement to predict y-j
and compared the IVC variability and diaphragm
displacement.
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Then, combining the two indicators, the prediction
accuracy is better than a single indicator, and the application
of combined indicators may better guide the evaluation of
ventilator ultrasound.
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After successful intubation, 15 minutes after one-lung
ventilation, the patients were reevaluated according to the
oxygenation index, partial pressure of carbon dioxide, mean
pulmonary artery pressure, and hemodynamic changes.
During the operation, the pulmonary artery was blocked and
opened to observe the changes of pulmonary artery pressure
and hemodynamics, and the need for ECMO was evaluated.

3. Experimental Design

3.1. Research Methods. In this paper, the application of the
ultrasound evaluation of the diaphragm in clinical anes-
thesia was studied. In this paper, 24 cases of patients with
pulmonary examination in internal medicine anesthesia in
our hospital were evaluated by the ultrasound vertical mixed
echo method. In order to compare the effect of different
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ultrasounds on the image quality of the diaphragm and
through the voluntary choice and consent of patients, 16
patients were examined by B-mode ultrasound, and the
other 8 patients were examined by M-mode ultrasound. In
addition, this paper also analyzes the differences of different
ultrasounds and the advantages and disadvantages of the
ultrasound evaluation of the diaphragm in clinical anes-
thesia. The suggestions of using different ultrasounds in
ultrasonic evaluation are given.

3.2.  Experimental Content and Detection Design.
Extracorporeal membrane oxygenation was performed in 24
patients with respiratory failure, one of which was IPF
(preoperative venous arterial placement via the femoral
artery and vein). Another patient with covid-19 had ad-
vanced pulmonary fibrosis and had intravenous ECMO
placed through the femoral and right internal jugular veins.
There were 4 patients with mild/moderate tricuspid re-
gurgitation, 1 patient with coronary stenosis, 1 patient with
calcified stenosis of the ascending aortic valve, 1 patient with
renal insufficiency before operation and received continuous
renal replacement therapy regularly, and 1 patient with liver
cirrhosis but normal liver function indicated by ultrasound.
18 patients were unable to complete the pulmonary function
examination due to various reasons, and 12 out of 13 pa-
tients over 50 years old did not undergo coronary CT an-
giography (CTA) due to emergency operation or illness. The
patients with the oxygen bag and nasal catheter were im-
mediately given oxygen with a mask, and the patients with
the invasive/noninvasive ventilator were treated with the
anesthesia machine to improve hypoxia. Comprehensive
monitoring was established, including ECG, invasive blood
pressure, oxygen saturation, body temperature, urine vol-
ume, end-expiratory carbon dioxide, central venous pres-
sure (CVP), cardiac output (CO), stroke variability, and
peripheral vascular resistance. The mean pulmonary artery
pressure (mPAP), pulmonary artery systolic pressure
(SPAP), and pulmonary capillary wedge pressure (PAWP)
were continuously monitored with a floating catheter. Ar-
terial blood gas analysis, coagulation, and platelet function
were measured at any time. One patient in the tubeless group
had a small amount of pneumothorax after operation, which
was considered as the residual gas in the thoracic cavity after
operation and then gradually absorbed and disappeared.
Therefore, residual gas in the chest cavity should be carefully
inhaled at the end of surgery to fully secure lung mobili-
zation and reduce postoperative complications. Compen-
satory hyperhidrosis is a special complication after
thoracoscopic thoracic resection. The mechanism is unclear,
and it is mostly considered to be related to the scope of nerve
transection. In this study, 3 cases of mild compensatory
hyperhidrosis occurred, and the incidence is lower than the
previous research level.

The application of the tubeless technology also puts
forward higher requirements for the operation team, such as
the following: anesthesiologists must be able to change the
mode of anesthesia during the operation and solve various

emergencies during the operation, such as hypoxemia and
hypercapnia. Surgeons must establish accurate evaluation
standards and strictly grasp the surgical indications to en-
sure the safety of patients. Due to the lack of postoperative
thoracic drainage, postoperative nursing management is also
a great challenge. It is necessary to establish a complete
system, such as reasonable selection of surgical patients,
perioperative management, formulation of discharge stan-
dards, and out-of-hospital follow-up.

4. Results and Discussion

4.1. Clinical Application of the Ultrasound Evaluation of the
Diaphragm. As shown in Figure 1, there is no significant
difference in common postoperative complications and
compensatory hyperhidrosis between the two groups, but
there are still some shortcomings. Most of the patients
seeking surgical treatment are moderate and severe patients.
Therefore, the number of cases in this study is limited. For
patients with obesity, poor lung function, and severe in-
trathoracic adhesions, the application of this technique is
limited, so it is necessary to strictly grasp the surgical in-
dications and contraindications. Respiratory disease is a
benign disease. In this paper, some patients with mental and
psychological factors were screened out. There may be some
bias, so we still need to collect data to carry out large-scale
research.

As shown in Figure 2, sufentanil has little effect on heart
function, and atracurium cis-benzenesulfonate is Hoffman
metabolism, has little effect on the liver and kidney function,
and has little histamine release, so it can be safely used in
patients with lung transplantation. Dexmedetomidine-
combined anesthesia can reduce the inflammatory factors
TNF-a and IL-6. The serum concentration of 8 can reduce
the perioperative inflammatory reaction, oxidative stress,
and endoplasmic reticulum stress and reduce the apoptosis
of alveolar cells and lung injury. However, propofol can
reduce peripheral vascular resistance and myocardial
contractility.

As shown in Figure 3, after bronchial anastomosis, the
airway was cleaned by suction, and no blood leakage was
confirmed by fiberoptic bronchoscopy. The main ventilation
mode was pressure control, oxygen concentration was 100%,
inspiratory pressure was 18-32cm, and the summary re-
spiratory rate of anesthesia management in single-center
lung transplantation was 12-20 times/min. First, low tidal
volume and low airway pressure were used to inflate the
transplanted lung slowly and mildly. Then, the volume
control mode and appropriate positive end-expiratory
pressure were used to gradually adjust. The hypoxic con-
centration of the new lung should be used as much as
possible, which should be lower than 50%.

As shown in Figure 4, it can be seen from Figures 4(a)-
4(f) that dexmedetomidine combined with dezocine can
provide good sedation and analgesia after lung transplan-
tation, reduce agitation, and contribute to ERAS. In this
paper, pure opioid receptor agonists and opioid receptor
agonist-antagonists were used for multidisciplinary pain
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FIGURE 4: Ultrasound evaluation of the diaphragm image (some components in the picture come from the internet and have been

authorized by the author).

management in order to achieve the goal of individualized
analgesia. Postoperative pulmonary infection is still the main
cause of early death after lung transplantation. In addition,
we found that patients with lung transplantation are older
(=60 years old), have more complications (especially com-
plicated with heart diseases such as coronary artery disease
and valve disease), and are in serious condition (patients
who need ECMO before operation), and the perioperative
mortality is significantly higher, the postoperative mortality
is also higher, and the long-term prognosis is poor.

As shown in Figure 5, there were 9 patients with ECMO
assistance in this study, of which 2 patients had used ECMO
bridging therapy before operation and continued to main-
tain ECMO assistance during operation. After induction and
during one-lung ventilation, 5 patients found that pulmo-
nary artery pressure increased continuously, and circulation
was difficult to maintain. Two patients received ECMO after
one lung transplantation and found pulmonary arterial
pressure increased and hemodynamics changed sharply
before the other lung transplantation. The fluid was pre-
dominantly colloid as it needed to be as negatively balanced
as possible, with the premise of minimizing perfusion.

As shown in Table 1, fluid management follows the
principle of injecting fluid in a volume slightly less than the
infusion volume while monitoring the cardiac output, pe-
ripheral vascular resistance, and stroke fluctuations. The
amount of fluid is minimized, and the occurrence of pul-
monary edema is reduced. However, these patients have
poor tolerance to hypotension. Before induction, they still
need to be given 200-300ml of crystalloid fluid. Intra-
operative fluid infusion is mainly colloidal fluid, which
should be controlled appropriately before blocking the ar-
tery. In order to avoid insufficient volume after opening,
ensure effective circulating blood volume, reduce fluid
leakage, and reduce the risk of pulmonary edema. It should
be noted that when the pulmonary artery is blocked in the
second lung transplantation, the incidence of pulmonary

edema is increased due to the rapid increase of new lung
blood flow. Restrictive infusion and appropriate PEEP can
reduce the incidence of pulmonary edema (Table 2).

As shown in Figure 2, in order to avoid insufficient
capacity after opening, the colloidal solution should be
supplemented appropriately before opening to improve the
colloidal osmotic pressure. In patients undergoing double-
lung transplantation, limited infusion and appropriate PEEP
can reduce pulmonary exudation when the pulmonary ar-
tery is blocked in the second lung transplantation. Blood
components were supplemented according to intraoperative
blood loss, hematocrit, and coagulation indexes.

As shown in Table 3, all patients used esophageal
temperature monitoring, temperature-changing blanket,
and heater to continuously heat the body surface and the
blood transfusion heater to heat the red blood cell com-
ponents at 38°C. Sevoflurane can reduce the degree of in-
flammation and oxidation in the lung of patients. It is found
that sevoflurane can inhibit TNF-« in small airway epithelial
cells. Therefore, sevoflurane is an appropriate anesthetic for
lung transplantation.

As shown in Figure 6, all patients were managed with
multidisciplinary cooperation in perioperative analgesia.
Anesthesiologists were equipped with the mechanical
analgesia pump. The single patient-controlled analgesia
was 0.5 ml/time, and the lock time was 15 min. Intensive
care unit (ICU) and thoracic surgeons used corresponding
analgesic drugs according to the patient’s condition and
postoperative pain. The age of all death cases was more
than 60 years, including 2 cases with heart valve disease
and 1 case with coronary artery stenosis. The mortality of
patients over 60 years old was 60% (6/10), and that of
patients with heart valve disease or coronary artery disease
was 50% (3/6).

As shown in Figure 7, before lung transplantation, pa-
tients often suffer from infection, hypoxia, carbon dioxide
accumulation, acid-base imbalance, increased pulmonary
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TaBLE 1: Odds of pulmonary edema.
Item Oxygen partial pressure Partial pressure of carbon dioxide Mean arterial pressure Diaphragm mobility
Sepsis 2.7 2.81 3.94 3.97
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Basis 2.73 4.08 2.05 2.76
Disease 4.73 4.04 3.49 4.73
Heart failure 2.06 1.54 2.61 212
TaBLE 2: Transplant to block the pulmonary artery.
Item Success Failure Primary disease Respiratory failure Heart failure
Merge 2.54 2.08 2.23 2.92 3.85
Basis 5.85 4.95 5.77 3.19 4.54
Disease 3.31 1.43 5.96 1.69 5.57
Hypertension 313 2.63 1.16 2.96 4.01
Diabetes 2.48 1.49 6.03 6.82 5.84
TaBLE 3: The degree of inflammation and oxidation in the patient lungs.
Item Wall thickness Groove Beam angle Depth of the incident Data collection
Basis 2.7 2.81 3.94 3.97 2.88
Disease 5.03 2.63 2.04 2.95 2
Hypertension 2.73 4.08 2.05 2.76 3.64
Diabetes 4.73 4.04 3.49 4.73 2.63
Coronary heart 2.06 1.54 2.61 2.12 3.99
COPD 1.65 1.3 4.46 1.52 3.24

arterial pressure, and dysfunction of the heart, kidney, liver,
and other important organs, and some patients coexist with
hypertension and diabetes. It is very important to master the
dynamic and up-to-date changes in patient organ function
before anesthesia, especially the assessment of cardiopul-
monary function related to anesthesia management strate-
gies (including ECMO preparation and selection) and
patient prognosis. Etomidate is a better choice for patients
with poor cardiopulmonary function.

As shown in Figure 8, the ability of existing drugs to
improve pulmonary arterial pressure is limited, so all
factors that aggravate pulmonary arterial hypertension
should be avoided, and hypotension caused by rapid ex-
pansion of blood vessels and myocardial inhibition should
be avoided to aggravate pulmonary arterial hypertension.
The induction process of all patients in this paper is rel-
atively stable. Once the pulmonary arterial pressure
continues to increase and circulation is threatened, ECMO
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should be used immediately. Any factors that lead to the  right and left ventricular function to block and open the
release of catecholamine may lead to the increase of  pulmonary artery during operation. It is necessary to
pulmonary arterial pressure. It is a great challenge for the  closely observe the changes of pulmonary artery pressure
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TaBLE 4: Production of oxygen free radicals.
Item Value of heart rate (beats/min) Respiration rate (times/min) Oxygen partial Partial p ressure of carbon
pressure dioxide
TCG 0.99 0.52 0.21 1.33
Failure 5.85 4.95 5.77 3.19
Primary disease 3.31 1.43 5.96 1.69
Respirator 3.13 2.63 1.16 2.96
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FIGURE 9: Epidural analgesia for postoperative respiratory function.

and right atrial pressure. At present, it is considered that
preventive use of ECMO is beneficial. On the contrary,
emergency use of ECMO does not improve the prognosis
of patients.

As shown in Table 4, the experience of using ECMO is
limited, and the timing of using ECMO needs to be further
summarized. The expansion of the lung should be slow and
mild, the opening of the pulmonary artery should be slow,
the oxygen concentration should be as low as possible, in
order to maintain the oxygen supply as the premise is to
reduce the production of oxygen free radicals, and the
oxygen concentration should be less than 50%. Rapid in-
flation may lead to recruitment pulmonary edema, and it is
necessary to prevent hypotension caused by ischemia-
reperfusion. Once it occurs, vasoactive drugs should be used
to maintain blood pressure and adjust the internal envi-
ronment to prevent arrhythmia and respiratory and cardiac
arrest. Permissive hypercapnia and lung-protective venti-
lation combined with intraoperative monitoring can im-
prove oxygenation and lung function to the maximum
extent.

As shown in Figure 9, one of the 12 patients with double-
lung transplantation had poor expansion after opening and
increased exudate during the second lung transplantation.
Although a series of preventive measures were taken, pul-
monary edema could not be avoided. Postoperative pain
affects the exercise of respiratory function, suppresses the
expectoration of sputum, increases the release of catechol-
amine, increases the oxygen consumption of the heart and
other organs, and increases the risk of cardiovascular and
cerebrovascular accidents. Epidural analgesia is beneficial
for postoperative respiratory function exercise, but ECMO
may help in anticoagulation and increase the risk of epidural

hematoma; B-ultrasound-guided thoracic paravertebral
nerve block and intercostal nerve block can also be selected
as appropriate.

As shown in Figure 10, the ultrasound images obtained
from 16 cases of B-mode ultrasound evaluation of the di-
aphragm showed that the visual field area was large, the
acoustic frequency was between 7 and 18 MHz, and the
thickness difference was between 0.35 and 0.52cm. In 8
patients with the diaphragm evaluated by M-mode ultra-
sound, the local features of M-mode ultrasound images were
clearer than those of B-mode ultrasound images, but the
visual field area was smaller, the acoustic frequency was
between 10 and 15 MHz, and the thickness difference was
between 0.12 and 0.18 cm. Based on the above data, this
paper suggests that, in the ultrasonic evaluation of the di-
aphragm, B-mode ultrasound should be used to check the
patients first, and then M-mode ultrasound should be used
to check the parts with poor quality so that the accurate
diaphragm quality of patients can be obtained in the vast
majority of patients.

4.2. Discussion. Whether oxycodone or morphine is the
most commonly used opioid analgesic, in this paper and
other large-scale studies, we have observed that the use of
oxycodone increased year by year, and the use of morphine
decreased year by year (stable), indicating that oxycodone
with less adverse reactions, good tolerance, and high safety is
expected to become a substitute for morphine. In terms of
drug use, the average daily consumption of morphine
equivalent in the cancer group was close to that in other
studies, while the average daily consumption of morphine
equivalent in the noncancer group was lower than that in
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other studies. In addition, 4.8% of the outpatients who
prescribed opioids were noncancer patients, of which 3.3%
were noncancer pain patients, which was far lower than
other research results. The above results indicate that there
are still many obstacles to the use of opioid analgesics in the
management of noncancer pain associated with physicians,
patients, and families. Doctors’ pain and misunderstandings
of opioid analgesics lead to inadequate pain management.
According to the results of a study, most doctors consider it
legal and acceptable to prescribe opioid analgesics for
cancer-related pain, but only half of them hold this view for
chronic noncancer pain. Many clinicians are reluctant to
prescribe opioid analgesics because of the risk of addiction
and abuse. In addition, doctors tend to prescribe low-dose
opioid analgesics for patients because they are worried about
the investigation of opioid analgesics. The drugs are limited
to the first or second step analgesics of the three-step an-
algesic therapy of the World Health Organization. In view of
the above problems, pharmacists need to further commu-
nicate with doctors to improve their understanding of opioid
analgesics, so as to provide adequate pain control for
noncancer patients. Secondly, there are obstacles in the use
of opioid analgesics such as the fear of adverse drug reactions
and addiction and the belief that pain is inevitable and
uncontrollable. The adverse reactions of opioid analgesics,
such as constipation and nausea, may limit the dosage of
opioid analgesics and lead to early withdrawal or insufficient
analgesia. 15%-40% of patients receiving opioid analgesics
will have nausea and vomiting, and 87% of patients will have
constipation. The fear of opioid addiction exists in most
patients, their families, and some doctors. In this case, it is
necessary to educate the patients and their families about the
use of opioids.

5. Conclusions

In this paper, 24 cases of patients with pulmonary examination
in internal medicine anesthesia in our hospital were evaluated
by the ultrasound vertical mixed echo method. The number of
samples in this paper is relatively small. In the future, multi-
center and large-sample experiments are still needed to prove
the predictive value of each index. However, in the data col-
lection stage, whether the measurement of inferior vena cava
variability or diaphragm displacement, the measurer must have
the qualification of severe ultrasound examination, but there
are still subjective factors in the measurement process. In this
paper, because the measurement of the left diaphragm dis-
placement is affected by the movement of the heart and lung
and the interference of gastrointestinal cavity organs, it is
difficult to measure, so the measurement index did not collect
the left diaphragm displacement. The limitation of this ex-
periment lies in that there is no dynamic monitoring of
multiple time nodes when the measurement time node is SBT
30 min. In the ICU, every clinical intervention and evaluation is
the embodiment of clinical experience and wisdom of clini-
cians. It is expected that there will be better indicators and safer
methods to implement the evaluation, so as to benefit patients.
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