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 Technical Aspects (Machine Setting and Probes)

 Locations

 Quantitative Finding

 Qualitative Finding

 Others



Lung Ultrasound

J Echocardiogr 2021;19:195-204
Adv Respir Med 2023;91:203-223

 Using Artifact between 
air-tissue interface

 Focus: parietal pleura

 Artifact-erasing effect: off



Probes

Anesthesiology 2021;134:949-65



Probes

Anesthesiology 2021;134:949-65



Thorax

Adv Respir Med 2023;91:203-223



Longitudinal / Transversal Scan

Anesthesiology 2021;134:949-65
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 Quantitative Finding

 Qualitative Finding
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Lung Ultrasound Area (Comprehensive vs Focused)

J Echocardiogr 2021;19:195-204



Comprehensive Approach

Adv Respir Med 2023;91:203-223

 parasternal line

 ant. axillary line

 post. axillary line

 paravertebral line

 mammillary line

Rt 6 / Lt 6  (12 area)

Ant - 1/2

Lat - 3/4

Post - 5/6

Sup - 1,3,5
Inf - 2,4,6



 Technical Aspects 

 Quantitative Finding

 Qualitative Finding (morphological assessment for the diagnosis)

 Others

 Locations



Bat sign (longitudinal scan)

Curr Opi Anaesthesiol 2013;26:20-30

• Subcutaneous emphysema
• morbid obesity

Parietal 
Pleura



Ultrasound Setting

J Echocardiogr 2021;19:195-204



Artifacts

Minerva Anesthesiologica 2012;26:20-30
Whole Body Ultrasonography in the Critically Ill



A-line vs B-lines

• Horizontal artifact 
• Parallel to pleural line
• Repeated, Equal distance 

(probe~pleura)
• Air beneath pleura
• High gas/volume ratio
• Reverberation

• Vertical artifact
• Move synchronously with pleura
• Erase the A-lines
• Reach to the bottom of the screen
• Increased density (air/tissue ratio)



 Lung parenchyma
• Aeration and density (A-line, B-lines, consolidation)
• Lung water (B-lines)
• Airway patency (air bronchogram)

 Pleura 
• Pleura thickening
• Pleura movement (Lung sliding/Lung pulse/Lung point)
• Pleural space (air/water/blood/others)

Qualitative Finding



Lung Sliding vs Lung Pulse

Lung Sliding Lung Pulse

• visceral / parietal pleura in touch 
• regional ventilation (+)

• transmission of the heart beats 
• regional ventilation (-)
• selective intubation/initial 

phase of atelectasis, pul. 
contusion, hyperinflation



Interstitial Syndrome

edematous lung ~ 
cardiogenic pulmonary edema, 
ARDS, pneumonia…..



Consolidation

Shred sign Tissue-like pattern



Dynamic Air Bronchogram



Pleural Effusion

• transudative / exudative



Lung Point

2D / M-mode
• Seashore sign
• Stratosphere sign



Pneumothorax

Adv Respir Med 2023;91:203-223



Hypoxemia

Adv Respir Med 2023;91:203-223



Consolidation on MV

Adv Respir Med 2023;91:203-223



 Technical Aspects 

 Quantitative Finding (lung monitoring)

 Qualitative Finding 

 Others

 Locations



Lung Aeration Quantification Scores

Anesthesiology 2021;134:949-65

 Rt/Lt (12 area) (0~36 scores)

 0: normal aeration
- A-line, B-lines<3

 1: moderate loss of aeration
- well-spaced B-line≥3

- B-lines/subpleural consolidation<50%

 2: severe loss of aeration

- B-lines/subpleural consolidation>50%

 3: complete loss of aeration 
- consolidation



PEEP or Prone Position

Adv Respir Med 2023;91:203-223



Systematic Ultrasound-Guided Approach to Weaning from MV

Anesthesiology 2021;134:949-65



Quantitative / Semiquantitative Approach 

Ultrasound in Med & Biol. 2022;48:2398-2416



 Technical Aspects 

 Quantitative Finding 

 Qualitative Finding 

 Others (Heart, Diaphragm,…)

 Locations



Diaphragm 

Quiet breathing Deep breathing Sniffing

Anterolateral



Diaphragm 

Quiet breathing Deep breathing Sniffing

Anterolateral

Subxiphoid



Adv Respir Med 2023;91:203-223
Anesthesiology 2020;132:899-907



 Region

Take Home Message

 Report details on technical part
• frames / probes /imaging settings

 Approach
• ant linear probe 
• lat / post convex probe
• longitudinal / transversal scan

 describe limitation of the area
• clinical condition
• limited accessibility
• other practical aspects

 Consensus for the terminology



Qualitative Approach
• Diagnosis

• A-line / B-lines / Consolidation

• Air bronchogram

• Lung sliding / Lung pulse / Lung 
point

• Pleural space 
(characteristics/amount)

• Systematic diagnostic approach 
of ARF

Take Home Message

Quantitative Approach
• Monitoring, Management

• LUS scores (0~36)

• Clinical management of ARF and 
guidance of MV strategy

Others
• Diaphragm

• Airway…





 Consensus for the terminology

 Report details on technical part
• frames

• probes

• imaging settings
 output levels

 mechanical index

 imaging frequency

 focal depth, imaging depth…

Take Home Message



응급▪중환자초음파

항목 세부인정사항

대상
쇼크 등 응급상황의 원인 감별, 급성 병변 판정, 치료 방침 결정, 처치〮시술 시
보조(천차 및 카테터 삽입 시) 등 빠른 의사결정 및 정확하고 안전한 처치를
위해 초음파 검사가 필요한 환자

요건

초음파 장비가 설치된 중환자실이나 응급실에서 의사가 직접 시행, 검사 결과
등 진료기록부에 기재
(단, 복합 표적 초음파는 응급상황 발생으로 해당 요양기관의 이외 장소에서
검사한 경우에도 인정)

산정
단일 표적 초음파 (1부위 또는 2부위, 두경부/흉부/심장/복부/생식기/사지)
복합 표적 초음파*

• 복합 표적 초음파
(가) 적응증 : 급성 흉부·복부·골반 외상, 심정지, 쇼크나 불안정한 혈류역학, 호흡곤란, 흉통
(나) 실시인력 : 응급의학과 전문의(전공의), 외과계 전문의(외상외과 분야에 한함), 중환자실 전담의
(다) 검사범위 :흉부, 심장, 복부골반을 모두 포함하여 검사해야 하며, 필요 시 두경부, 사지 등을 추가 검사한 경우




