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Patients undergoing thoracic surgery show various lesions such as chronic obstructive
lung diseases, pleural adhesion, pneumonia, acute respiratory distress syndrome, atel-
ectasis, pleural effusion, pulmonary edema, and pneumothorax throughout preopera-
tive, operative, and recovery periods. Therefore, lung ultrasonography has potential for
perioperative use in thoracic surgery. Benefits of lung ultrasonography over conventional
chest X-ray are convincing. First, ultrasonography has higher sensitivity than X-ray in vari-
ous lesions. Second, it can be performed at bed side to obtain diagnosis immediately.
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Table 1. Various Transducer Positions
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Author

Division of each hemithorax

Volpicelli et al. [2]

Four areas delineated by the parasternal, anterior axillary and posterior axillary lines, and by a horizontal line

passing approximately in the second-third inter-costal space

Lichtenstein and Meziére [4]

Six areas: anterior upper half, anterior lower half (supine patient); lateral upper half, lateral lower half

(semirecumbent patient); posterolateral upper half, posterolateral lower half

Cattarossi [5] (for children)
axillary line
Picano et al. [6]

Three major areas (anterior, lateral and posterior) delineated by the parasternal, anterior axillary and posterior

Twenty-eight scanning sites delineated by parasternal, mid-clavicular, anterior axillary and midaxillary lines, from

the second to the fifth (on the left side to the fourth) inter-costal space

Fig. 1. Position of transducer, Lichten-
stein method. PLAPS: posterolateral
alveolar and/or pleural syndrome.
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Fig. 2. BAT sign and A line.
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Fig. 3. B line found in pulmonary edema.
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Fig. 4. Seashore sign (left) and bar-
code sign (right) by M mode.

Fig. 5. Subpleural consolidations are usually less than 1 cm lesions
under the pleura. It's also called C line (arrow).

4

Fig. 6. Large consolidation (box). Normal lung tissue is seen on the left
side (A line exist, arrow).
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Fig. 8. Pleural effusion. Hyperechoic pleura and atelectactic lung tissue

(tissue like change + shred sign) are seen under the effusion.

Fig. 7. Various signs shown in consolidation.
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Fig. 9. Sine wave of pleural effusion by M mode.
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Fig. 10. Transducer position for dia-
phragm excursion measurement. (A)
For the right side, the transducer is
positioned below the right costal mar-
gin between the midclavicular and
anterior axillary lines. For the left side,
the transducer is positioned at a left
low intercostal or below the subcostal
margin between the midclavicular and
anterior axillary lines. (B) The probe
angle: the ultrasound beam reached
perpendicularly the posterior part of
the diaphragm.

Probe

www.anesth-pain-med.org



PN
ojo

2d
=

i

Az e BRI 54 A% B4 Belo] $2F ITL

4 91, o112 ssgatel o} ol 2 oltollA] gked o
2 a5k JRIAE mE S ek 450 WEE Hxgst
8340] W] TeAsIolok Kk, o} A5 L 3

18

o] gom g eyt A7} o] ojAof 3t Pl 283}
7} 9Jate] @7to|ut H A 79} ZHe- «eke dt A o & s|dsit}

ET 2=

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article

was reported.

REFERENCES

. Picano E, Vano E, Rehani MM, Cuocolo A, Mont L, Bodi V, et al.
The appropriate and justified use of medical radiation in cardio-
vascular imaging: a position document of the ESC Associations
of Cardiovascular Imaging, Percutaneous Cardiovascular Inter-
ventions and Electrophysiology. Eur Heart ] 2014; 35: 665-72.

. Volpicelli G, Elbarbary M, Blaivas M, Lichtenstein DA, Mathis G,
Kirkpatrick AW, et al.; International Liaison Committee on Lung
Ultrasound (ILC-LUS) for International Consensus Conference
on Lung Ultrasound (ICC-LUS). International evidence-based
recommendations for point-of-care lung ultrasound. Intensive
Care Med 2012; 38: 577-91.

. Cantinotti M, Giordano R, Volpicelli G, Kutty S, Murzi B, Assanta
N, et al. Lung ultrasound in adult and paediatric cardiac surgery:
is it time for routine use? Interact Cardiovasc Thorac Surg 2016;
22:208-15.

. Lichtenstein DA, Meziere GA. Relevance of lung ultrasound in
the diagnosis of acute respiratory failure: the BLUE protocol.
Chest 2008; 134: 117-25.

. Cattarossi L. Lung ultrasound: its role in neonatology and pedi-

atrics. Early Hum Dev 2013; 89 Suppl 1: S17-9.

Picano E, Frassi E Agricola E, Gligorova S, Gargani L, Mottola G.

Ultrasound lung comets: a clinically useful sign of extravascular

lung water. ] Am Soc Echocardiogr 2006; 19: 356-63.

. Reissig A, Kroegel C. Accuracy of transthoracic sonography in

www.anesth-pain-med.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

excluding post-interventional pneumothorax and hydropneu-
mothorax. Comparison to chest radiography. Eur J Radiol 2005;
53:463-70.

. Agricola E, Bove T, Oppizzi M, Marino G, Zangrillo A, Margonato

A, et al. "Ultrasound comet-tail images": a marker of pulmonary
edema: a comparative study with wedge pressure and extravas-

cular lung water. Chest 2005; 127: 1690-5.

. Kocijancic I, Vidmar K, Ivanovi-Herceg Z. Chest sonography

versus lateral decubitus radiography in the diagnosis of small
pleural effusions. J Clin Ultrasound 2003; 31: 69-74.

Balik M, Plasil P, Waldauf P, Pazout J, Fric M, Otahal M, et al. Ul-
trasound estimation of volume of pleural fluid in mechanically
ventilated patients. Intensive Care Med 2006; 32: 318.
Lichtenstein D, Goldstein I, Mourgeon E, Cluzel P, Grenier P,
Rouby JJ. Comparative diagnostic performances of auscultation,
chest radiography, and lung ultrasonography in acute respira-
tory distress syndrome. Anesthesiology 2004; 100: 9-15.
Remérand E Dellamonica J, Mao Z, Ferrari F, Bouhemad B, Ji-
anxin Y, et al. Multiplane ultrasound approach to quantify pleu-
ral effusion at the bedside. Intensive Care Med 2010; 36: 656-64.
Usta E, Mustafi M, Ziemer G. Ultrasound estimation of volume of
postoperative pleural effusion in cardiac surgery patients. Inter-
act Cardiovasc Thorac Surg 2010; 10: 204-7.

Vignon P, Chastagner C, Berkane V, Chardac E, Francois B,
Normand §, et al. Quantitative assessment of pleural effusion in
critically ill patients by means of ultrasonography. Crit Care Med
2005; 33: 1757-63.

Umbrello M, Formenti P, Longhi D, Galimberti A, Piva I, Pezzi A,
et al. Diaphragm ultrasound as indicator of respiratory effort in
critically ill patients undergoing assisted mechanical ventilation:
a pilot clinical study. Crit Care 2015; 19: 161.

Epelman M, Navarro OM, Daneman A, Miller SE M-mode so-
nography of diaphragmatic motion: description of technique
and experience in 278 pediatric patients. Pediatr Radiol 2005; 35:
661-7.

Boussuges A, Gole Y, Blanc P. Diaphragmatic motion studied by
m-mode ultrasonography: methods, reproducibility, and normal
values. Chest 2009; 135: 391-400.

Ueki J, De Bruin PE Pride NB. In vivo assessment of diaphragm
contraction by ultrasound in normal subjects. Thorax 1995; 50:
1157-61.






