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Abstract:

Objective: To study the cardiopulmonary changes in patients in post-anesthesia care unit by
using BLUE protocol and FATE protocol. Methods: The cardiopulmonary ultrasonography of

60 patients with hypoxemia in post anesthesia care unit were analyzed retrospectively, and the
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cardiopulmonary ultrasonography of patients with hypoxemia in different operations was
compared. Results: A certain degree of pulmonary edema was found in patients with
hypoxemia, which was mainly B7 line in patients with general surgery, B3 line in patients
with thoracic surgery, and B3 line and debris sign in patients with spinal surgery. Cardiac
ultrasound found that the inferior vena cava was larger than 2cm in most patients, and the
mutation rate of inferior vena cava was less than 25%. Conclusion: Combined with
cardiopulmonary ultrasonography can find abnormal pulmonary signs in patients. The
decrease of oxygenation index after surgery is related to the surgical site and the tendency of

fluid overload should be paid attention to.
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Postoperative patients were difficult to be transferred to CT examination due to the presence
of certain hemodynamic instability, residual sedatives and muscle relaxants, hypoxemia. The
diagnostic rate of bedside lung ultrasound for severe pulmonary diseases such as
pneumothorax, pulmonary edema and pleural effusion is similar to that of CT. In
perioperative patients, due to inflammatory reaction, fluid overload, atelectasis and other
reasons, the proportion of postoperative hypoxemia is relatively high, and even respiratory
failure occurs in severe cases [1,2]. Pulmonary edema, atelectasis and pleural effusion are the
main causes of perioperative hypoxemia, and bedside lung ultrasound can accurately identify
the above causes after excluding cardiac factors and provide visual evidence during

perioperative period, which is an important tool during perioperative period.

Materials and Methods

1. Subjects
The patients admitted to the post-anethesia care unit of the Second Affiliated Hospital of
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Dalian Medical University from September 2019 to February 2021 were retrospectively
analyzed. 95% and Ventilator SpO2 &lt; 98% is the entry criteria. Exclusion criteria: age &lt;
18 years old; Severe hemodynamic disturbance requiring vasoactive drug support; Patients
with large amount of subcutaneous emphysema after laparoscopic surgery who cannot be

performed pulmonary ultrasound examination.

2. Instruments and methods
Use a Philips SPARQ color ultrasound meter with a convex array probe.

Blue protocol: The operator compared the size of the patient's hands together and placed them
on the anterior chest wall, while the left hypothenar was placed on the subclavian edge. Check
the position, blue spot: left hand three or four metacarpophalangeal joints; Lower blue point:
right hand palm; Diaphragm point: Flat the right hypothenar; Plaps point: The point where the

lower blue point intersects vertically and backward at the posterior axillary line.

Pulmonary ultrasound image line A: parallel to the pleural line, equidistant, repeated and
gradually attenuated echo line; B3 line: it appears from the pleural line, points to the distal
end of the screen and does not attenuate radium rays, and moves along with breathing. The
distance between adjacent echo lines is 3mm. B7 line: property is the same as B3 line,
adjacent echo line spacing is 7mm; Fragmentation sign: Solid - like tissue with a fragmented,

irregular strong echo at its depth and near the boundary of the pneumonic lungs.

FATE protocol: The long parabernal axis, short parabernal axis, apical four-chambered heart
and subxiphoid four-chambered heart (including inferior vena cava) sections were selected to
observe the cardiac movement. EF, diameter of inferior vena cava and variation rate of

inferior vena cava were measured.
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Result

1. General Information

Fifty patients, aged 45 to 85 years, were included in the study, including 29 males and 21
females. There were 21 cases of general surgery, 11 cases of spinal surgery and 18 cases of
thoracic surgery. Anesthesia recovery room extubation patients nasal catheter oxygen, oxygen

concentration of 40%; The oxygen concentration of patients on mechanical ventilation was

50%.
2. The occurrence of different pulmonary ultrasound images in each position

In all patients, the most common occurrence of line A, which represents basically normal, is
in the upper blue dot (50%), followed by the lower blue point (30%); The B3 line was most
common at the diaphragmatic point (45%), followed by the PLAPS point (30%). The most
common occurrence of the B7 line was at the PLAPS point (60%), followed by the
diaphragmatic point (20%). Fragments were most common at PLAPS points (50%), followed
by lower blue dots (25%).

3. Ultrasound images of different surgical lung sites

In general surgery patients, B7 line was the most common (70%), followed by B3 line (20%)
and fragmentation sign (10%). The patients in thoracic surgery were mainly B3 line (60%),
followed by B7 line (30%) and debris sign (7%). The majority of patients in spinal surgery
were B3 line (50%), followed by B7 line (20%) and fragmentation sign (10%).

Tablel imagine of lung ultrasound in patients after surgery
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4. Ultrasound images of lung with different oxygenation indexes

The oxygenation index was mainly at the diaphragmatic point B7 in the 200-300 group, and

the oxygenation index was mainly at the PLAPS point B3 in the 100-200 group.

Table 2 Ultrasound images of lung with different oxygenation indexes
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5. Postoperative cardiac ultrasound characteristics of different patients

Determination of EF value, EF&gt; Left ventricular function was considered normal in 50%,
and EF&GT in all patients. 50% is 96%, 40%&lt; EF&It; 50% is 2%, EF&lt; 40% was 2%.
Patients with abnormal left heart function had completed cardiac ultrasound examination
before surgery. Inferior vena cava (IVC) diameter of 2-2.5cm was the most common (85%),
followed by 2.5-3cm (15%). Inferior vena cava variation rate of spontaneous breathing &lt;

35%, the swelling rate of the inferior vena cava under mechanical ventilation. 10%.

Discuss

Point of care ultrasound has been used in perioperative period for more than 30 years, and
different procedures have been applied to critically ill patients to improve their prognosis
[3-5]. At present, relevant training and practice have been carried out in critical medicine,
emergency medicine, internal medicine and pediatrics, which can significantly improve the
prognosis of patients and also play an important role in COVID-19 [6-8]. Blue process for
dyspnea, FATE process for cardiac function assessment, and RUSH process for shock patients
have been widely used in critical care medicine [9,10]. Postoperative hypoxemia was found in
all patients, and a decrease in aerobic index was found by arterial blood gas analysis, but the

etiology could not be accurately determined. Bedside ultrasound can detect common causes of
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abnormal oxygenation index of patients through visual evidence, such as pulmonary edema,
pulmonary consolidation and pleural effusion, so as to guide the precise treatment of patients

after surgery [11].

Lung is the only organ that receives total cardiac displacement, and postoperative pulmonary
ultrasound changes are different in patients with different surgical sites, suggesting different
postoperative effects on lung function. Meanwhile, all patients with general anesthesia are
accompanied by a certain degree of atelectasis during mechanical ventilation, and the
atelectasis is sustained due to delayed postoperative pulmonary expansion. In patients with
general surgery, especially emergency patients, the release of inflammatory mediators in the
surgical site into the lung tissue with circulation can induce acute lung injury, and then
pulmonary edema appears. In patients with thoracic surgery, postoperative inflammatory
reactions at the surgical site of the lung lead to the accumulation of neutrophils in the lung
tissue and the release of inflammatory mediators, which are more prone to acute pulmonary
edema. In patients with spinal surgery, postoperative release of inflammatory mediators,
involvement of respiratory muscles in special sites such as cervical surgery, impaired cough

ability and sputum excretion ability can lead to lung injury and even lung consolidation [11].

Perioperative fluid overload is also a major factor affecting lung function. In the past,
perioperative fluid rehydration was mainly based on experience and lacked accurate indicators.
Circulating capacity and fluid reactivity could be further determined by transthoracic and
cardiac ultrasound examination with the help of relevant indicators of the inferior vena cava,
and fluid overload could be determined by combining pulmonary ultrasound findings.
According to previous studies, in patients with normal cardiac function, when the diameter of
the inferior vena cava. 1.5cm suggests insufficient circulation volume, accompanied by
variation rate of autonomic breathing inferior vena cava >50%, swelling rate of inferior vena
cava under mechanical ventilation >15% indicates volume responsiveness in patients [2].
However, in this study, postoperative patients did not have volume responsiveness, suggesting
that intraoperative fluid supplementation was sufficient and there was a tendency to aggravate

pulmonary edema.
Previous studies have confirmed that pulmonary ultrasound can reflect the severity of
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pulmonary edema [10], and the same findings were also found in this study. With the decrease
of oxygenation index, the number of patients with line B increased, and the incidence of line

B3 was greater than that of line B7, indicating the aggravation of pulmonary edema.

Postoperative hypoxemia in patients is closely related to lung function injury, and previous
studies have found three major causes, namely pulmonary edema, pulmonary consolidation
and pleural effusion [11,12]. Is given priority to with pulmonary edema, and the study related
to the study sample size is small, at the same time cardiopulmonary joint ultrasound can be
ruled out further cardiac dysfunction caused by pulmonary edema, the circulating capacity can
also be assessed, prompt perioperative application has a good bedside ultrasound in
postoperative clinical significance, after system training specification can use visual evidence

for the decision of perioperative [5], It has broad application prospect.
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