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Abstract: At present, point of care ultrasound (POCUs) is widely used in emergency and critical care disciplines, to realize
the rapid diagnosis and evaluation of critical diseases such as dyspnea and shock. The rapid diagnosis and evaluation of
critical diseases such as dyspnea and shock can provide a good reference for the development of anesthesiology and a rapid
diagnostic tool for the perioperative critical diseases of respiratory or circulation disorders. Point of care ultrasound has the
characteristics of real-time, dynamic, non-radiation and repeatability, so it has a good advantage in perioperative application.
provide visual evidence for treatment, and promote perioperative treatment closer to the direction of evidence-based medicine.
Point of care ultrasound has many simple and effective protocols for the diagnosis of critical diseases. The corresponding
procedures can be selected according to different symptoms, and different procedures can also be combined to achieve the
comprehensiveness and accuracy of the assessment, avoid missing important information, especially for emergency patients.
Perioperative pulmonary edema leads to hypoxemia, etiology can be quickly identified and dynamically evaluated by point of
care ultrasound, B-lines detected by lung sonography are signs of pulmonary interstitial syndrome. Point of care gastric
ultrasound can effectively and reliably evaluate the nature and volume of gastric contents, and its clinical application can be
extended to the evaluation of gastric contents in patients with delayed gastric emptied emergency, thus reducing the risk of
perioperative reflux aspiration, point of care ultrasound provides visual evidence for perioperative decision making, ensure
patient safety and improve outcomes.
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can quickly evaluate cardiac function and the RUSH protocol
can determine the cause of shock, which is simple and
efficient [1].

The condition of emergency patients is complex and
changeable, and the movement is difficult, so it is necessary to
quickly identify the cause and timely treatment, point of care
ultrasound is an efficient tool. Lung aspiration is a serious
perioperative complication, and aspiration of gastric contents
is a common cause.

Under the same physiological state, the higher the gastric
content volume, the more likely it is to reflux and lead to
aspiration.

In particular, a large number of solid particles and low pH
liquid inhalation.

Perioperative pulmonary aspiration can not be completely

1. Introduction

Point of care ultrasound is widely used in emergency and
critical care medicine, and the guidelines further promote its
use [1-4].

Perioperative point of care ultrasound is one of the most
important application areas [5], but it is mostly limited to
ultrasound-guided nerve block and vascular puncture at
present time, point of care gastric ultrasound can evaluate the
nature and volume of gastric contents [6].

Point of care ultrasound has been used in perioperative
period for more than 30 years and is a powerful tool for
perioperative diagnosis and treatment evaluation [7].

The BLUE protocol of bedside ultrasound is used to
evaluate patients with hypoxemia, while the FATE protocol
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avoided according to the current preoperative fasting
guidelines, gastric emptying is delayed in long-term bed bed,
elderly patients, diabetes patients and obese patients, and
routine fasting time cannot guarantee complete gastric
emptying.

The risk of aspiration during perioperative period mainly
depends on clinical experience. Practical and non-invasive
bedside test technique is an important guarantee for the safety
of clinical anesthesia. Different groups such as pregnant
women gastric emptying situation is very different, increasing
the difficulty of judging gastric emptying Pulmonary
aspiration of gastric content is a serious anaesthetic
complication that can lead to significant morbidity and
mortality [8]. Gastric emptying is delayed in certain
populations, such as trauma, diabetes, and pregnancy, and
routine gastric emptying times may be inaccurate, leading to
inadequate assessment of the risk of gastric content reflux
aspiration. The author evaluated perioperative sepsis patient
by point of care ultrasound, found full stomach and acute lung
injure, and the report is as follows.

2. Case Presentation

The patient, male, 52 years old, was admitted to the hospital
in the green channel of intestinal obstruction in the emergency
department, with a gastrointestinal decompression tube, and
no laboratory examination was conducted.

Vital signs in the operating room were as follows: blood
pressure 120/70mmHg, heart rate 154 times /min, SpO 94%,
body temperature 38°C, 28 times /min of respiration, and clear
consciousness.

Point of care ultrasound was used for supine scanning, and
lung ultrasound was performed according to Blue protocol.
Multiple B-lines were found in both lungs.

Scanning of gastric antrum showed a cross-sectional area of
3 x 3cm, ultrasound estimate the volume of gastric fluid as
follow [9].

GV (ml)=27.0+14.6xright-lat CSA—1.28%age

It is applicable to adult, can predict volumes more than 200
ml.

At present, the patient developed acute pulmonary edema,
which is an acute lung injury secondary to sepsis, combined
with satiety, and also full stomach.

After the gastrointestinal decompression tube was fully
attracted with a negative pressure aspirator, oxygen was
inhaled at 6 L/min, and rocuronium was used for rapid
endotracheal intubation. No reflux or pulmonary aspiration
occurred.

Intraoperative intravenous administration of
methylprednisolone and ambroxol to inhibit pulmonary
inflammation.

Tumor obstruction was found intraoperatively, and
colostomy was performed. After surgery, the patient was sent
to the ICU ward. After 36 hours of mechanical ventilation
support, the ventilator was withdrawn.

Evaluation by Point of Care Ultrasound in Patients with Sepsis

3. Discussion

Patients with sepsis are prone to lung injury due to
over-activated inflammatory response, and even progress to
acute respiratory distress syndrome [10], which is difficult to
treat.

Early clinical identification, diagnosis and treatment can
improve the prognosis of patients [11, 12].

Pulmonary ultrasound is no less than CT in the recognition
of pulmonary edema, pneumothorax, pleural effusion and
other pulmonary lesions [13], and can detect pulmonary
edema earlier than clinical symptoms [14], especially suitable
for operating room and intensive care unit and other
inconvenient mobility conditions. Pulmonary ultrasound
allows rapid visualization of lung lesions at the bedside, with
each sign derived from the physiological and
pathophysiological nature of the lungs.

Simple ultrasound equipment can be completed lung
ultrasound examination;

Lung is a mixture of liquid and gas, and when the ratio of
liquid and gas changes, different ultrasonic signs will be
produced.

Acute pulmonary disords often accumulates into the pleura,
which can be detected by pulmonary ultrasound [13].

Pulmonary ultrasonography showed normal pleural slide
sign on line A, line B, line B, diffuse interstitial syndrome,
consolidation and effusion, and no pleural slide sign on line A
or lung points.

Because of the real time dynamic advantage of lung
ultrasound, it can further promote the deep understanding of
lung pathophysiological changes.

The most common causes of patients with mechanical
ventilation include ARDS, pulmonary infection, acute
exacerbation of chronic obstructive pulmonary disease, etc.,
with a variety of lesions, especially during the treatment
process may change at any time, routine pulmonary
ultrasound can be timely assessed including the status of
changes in lesions, and even the occurrence of pneumothorax.

Pulmonary ultrasound examination has been gradually
standardized in intensive care unit as a tool for visual medicine
[13], it is an important part of severe ultrasound, and can be
used for early recognition and treatment of acute pulmonary
dysfunction including ARDS, so as to improve the outcomes
[2]. Tt is recommended that severe patients receiving
mechanical ventilation be routinely performed pulmonary
ultrasound examination.

Pulmonary ultrasound should give priority to the evaluation
of pleural lines [13].

Pulmonary ultrasonography originated from pleura and is
the basis of pulmonary ultrasonography.

The pleural line is the junction of soft tissue (fluid rich)
chest wall and lung tissue (gas rich), the lung-chest wall
junction.

The pleural line acts as a mirror, 'mapping' the different
lesions in the lungs onto the ultrasound probe, the pleural line
is usually visible unless there is substantial subcutaneous
emphysema.
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In lung ultrasound, the pleural line is accurately located to
distinguish between intrapulmonary lesions and lesions in the
pleural cavity or subcutaneous soft tissue.

The most important thing to evaluate is the presence of
pleural slide sign, except for the possibility of pneumothorax
or local lack of ventilation. It should be noted that in patients
with pleural adhesion or lung consolidation, there may be
absence of pleural slide sign.

And pleural thickness and the smoothness of the pleura is
also to a certain extent, prompt diagnosis of some diseases,
such as pleural adhesion, generally will be appeared pleural
thickening performance, such as the lungs are filled B line of
smooth pleura lines suggest the possibility of acute lesions,
matte pleural line prompt more chronic lesions or pulmonary
fibrosis, etc.

Acute respiratory failure bed lung ultrasound diagnosis
process (bedside lung ultrasound in emergency, BLUE) within
3 min in the lungs and rapid screening of deep vein thrombosis,
about 90.5% of the causes of acute respiratory failure or
hypoxemia make rapid and accurate diagnosis, including
increased hydrostatic pulmonary edema, chronic obstructive
pulmonary diseases acute exacerbation or severe bronchial
asthma and pneumonia, pulmonary embolism, pneumothorax.

In recent years, a number of studies have found that
pulmonary ultrasound-BLUE procedure alone has certain
limitations in the assessment of the etiology of acute
respiratory failure.

The modified BLUE and MBLUE procedures can
significantly increase the sensitivity, specificity, and accuracy
of lung consolidation and atelectasis detection in ICU patients.

Studies have found that the diagnostic accuracy, sensitivity
and specificity of integrated cardiopulmonary ultrasound for
cardiogenic pulmonary edema and pneumonia are higher than
that of single pulmonary ultrasound, while there is no
significant difference in the sensitivity and specificity of
pulmonary embolism and pneumothorax.

Therefore, intensive ultrasound can be helpful in rapidly
determining the cause of dyspnea or hypoxemia.

Perioperative patients and ICU patients are generally
difficult to transport, and transport is associated with greater
risk; rapid diagnosis of life-threatening respiratory symptoms
such as dyspnea and hypoxemia is needed.

Point of care ultrasound is the ideal tool. Pulmonary
ultrasound only requires a simple ultrasound instrument can
be completed, most of the lung lesions will accumulate in the
pleura, which can be detected by ultrasound.

The value of lung ultrasound in the diagnosis of interstitial
syndrome were close to CT in sensitivity, accuracy and
negative prediction [13].

In the diagnosis of interstitial syndrome by lung ultrasound,
several signs such as pleural sliding sign, pulsating sign,
B-line, consolidation and lung point should be recognized.

There are seven characteristics of interstitial syndrome
[13].

This is a sign of a comet's tail. Originating from the pleura.

Hyperechoic, similar to the pleural line , similar in
appearance to lasers.

Replace the normal A line and extend to the bottom of the
screen without attenuation.

It moves with the respiratory cycle of the lungs.

The presence of these characteristics is defined as B-line.

Multiple B-lines (>3) visible between the ribs are called
lung rocket sign (Figure 4).

Interstitial syndrome is defined as the presence of diffuse
lung rocket sign found by pulmonary ultrasound.

The disappearance of pleural slide sign and stratospheric
sign and the discovery of lung points are typical pulmonary
sonographic signs in clinical diagnosis of pneumothorax.

Although the above signs and the specificity of finding lung
points for the diagnosis of pneumothorax is almost 100%,
however, it is not easy to find lung sites by ultrasound.

When pneumothorax is highly suspected, ultrasound should
be used to scan each intercostal space to improve the detection
rate.

There is a strong consistency between the assessment of
pulmonary gasification degree by pulmonary ultrasound and
chest CT.

Pulmonary ultrasound can provide real-time information
about ARDS patients and provide visual evidence of lung
ventilation at different stages of the disease, which can then
guide treatment [14].

Perioperative period is one of the most important
application fields of point of care ultrasound [4], point of care
ultrasound can be used to achieve rapid assessment of
cardiopulmonary function [10], emergency patients with
satiety to identify, the author used point of care ultrasound to
identify pulmonary edema early [12-14], early intervention,
and then accelerate the recovery of patients; at the same time,
the accurate identification of satiety can improve the safety of
emergency operation.

Point of care gastric ultrasound has been used to evaluate
gastric content and volume for about ten years , it can be used
in adult, obese, pregnant, or paediatric patients whose gastric
emptying might be delayed for perioperative assessment and
and can be used to influence anaesthetic management [15]. As
a new perioperative diagnostic tool, point of care gastric
ultrasound needs to be characterized for anesthetist [15]. Most
studies to date deal with validity considerations and suggest
that point of care ultrasound accurately determines gastric
volume [15-18]. Point of care gastric ultrasound can also be
performed in a special group of patients with delayed gastric
emptiness and gastric contents can be identified [15].

Peri-operative point of care ultrasound can diagnose
life-threatening pulmonary lesions such as pulmonary edema,
determine gastric content volume, and provide anesthesia
safety. It can be seen that point of care ultrasound is a powerful
perioperative tool to provide visual evidence for
anesthesiologists and improve patient outcomes.

4. Conclusion

Point of care ultrasound is an important tool for
perioperative diagnosis, perioperative patients change rapidly
and require bedside ultrasound help achieve rapid diagnosis,
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can also evaluate the treatment effect, in view of hypoxemia
or dyspnea BLUE protocol can be used, for shock RUSH
protocol can be used, make the perioperative treatment to
evidence-based medicine, the technology also should be the
basic skills of anesthesia.

Foundation Item

Teaching Reform Project of Dalian Medical University in
2019 (DYLX2019016)

Figure 1. Preoperative vital signs

Figure 2. Lung ultrasound shows B-lines.

Figure 3. Gastric ultrasound showed a cross-sectional area of antrum was 3
X 3cm.
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Figure 4. Multiple B-lines.
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