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Progress in the application of lung ultrasound in critical patients

ZHONG Ying, WANG Zhaoxia, WANG Dong
Department of Ultrasound , Children’s Hospital of Chongqing Medical University , Chongqing 400014, China

ABSTRACT At present, the diagnosis of pulmonary diseases clinical mainly depends on the chest X-ray and CT.However,
there is a high risk for the implementation of the handling of critical patients.Moreover,the X -ray and CT can not real —timely
monitor the progress and outcome of the lung lesions.With the development of ultrasound diagnostic techniques,the lung
ultrasound “forbidden area” is gradually broken,and has been applied in clinical diagnosis and treatment. The application progress
of lung ultrasound in emergency and severe cases were reviewed in this article.

KEY WORDS Ultrasonography ; Lung; Critical patients

PR T P R AR, DA B 2 B ) 5 M, R I
WAL TeHE AR SR TERG PR S R | B U ST Ll & &
ARSI W R R KR, SR IR 2 Wy
T ELAT 50 w8 W UM AR R L I bk as T RN AL 2
Z TP 2 W, £L B T DL AR CT ihi & HUH
LUBTIE LR T R 75 AR P AR B G A iE 4 (B st
2 A )TN SAEG (I VPREAE ) o AR SN A6 7 1 fa FAE
FBAE TP N R — 2Rk

— S A SN AN

SR FEZ BRI R O OB E; @7 B Rl E 2
I s OB 2% s @RI WAl A5 o A8 7 SEE W T, Bl v 2k &%
YOEAE B -2 AE U . Husain 2524558 , B 4Rl AR B 1E
TRIME R 98.0%~100%, filidh (1) BB A 99.2%~100% , 1]
UL B &kl R AL K 0 7 A e A AHE BRSO 112 W
Volpicelli ZEBHRIEHEH, Sl K B LAAEFEN, H B ShE
W HEBR SR AE S, T T I S AEAR S A PPAN o il s T
A2 WS B 1R R SR Lichtenstein 25 {8 fili 5512
SRR RPE R 100% , BUBHE R 66% . Volpicelli 55 1558 i3 i
AEFT R S ARB A T2 ST, A5 0 BT A A 57 AR

Y A :400014  FEPCTT, EEPRIEERIR A IR L3 BR e Bl
BV : £4¢, Email : wang57554@163.com

SMGRFRR RN i 5 A7 TR rh 226 B 15% It U8, OF B
it oS5 ) o 437 5 AR b 5 SRR B G

HE T Zis T 2o s b H S Wi e m i v
itk Alrajab ZF058 1 Meta 43T i #E 75 5 M8 X £Ri2 W<
el LEATESE , 25 SR A5 LB P2 W 1 e Sk AN R 43301
98.4% .78.6% , HAR S S5 A X Ze AR, (EHAURPE A B 55 T
PR X 2, 2R XS WM R v v I X 2

TS A A s R R A R A

HE P i B SRR A, R i A, H AR
PEME T )51 o Yousefifard 257X il 8 75 S5 Mg X £ki2
W e s R A T Meta S3AT L 205 5 6 B & 5 S MR AR L (0
TS W I BRI BURE T 94.0% , B S TR X £k, 3
HH 7 2 W P B R IR X R B B0 . Remerand 5523
— i 22T 7 O R P B R AR i, T i AL
MR o Bugalho 55 Ak FiT A I UF 5 UL 5 i 50 8 P o0
Jg s BRI Wi 8, % B HGS W U S | P TOT A
I3 1 0 9000 {1 e o Aff 3R 43l A 80.3% .83.6% 82.8% .81.2% It
81.9%;  [RIHSF 1A 2 390 R bk R 22547 o S <8 e AT O
W BRI R B, R TR RS X i s B A 12



- 616 - I AR 5 BE 22k 2016 4 9 A58 18 55 9] J Clin Ultrasound in Med, September 2016, Vol.18, No.9

W A e, LR TR SRR AE A Bl 56 501 i s FROR 1y R ST
PEo A, B R ER E L H  2 ER AL, D DR R M T R
SiE , JCHRS T BRI P BRI 5 A HE 2 D UBOE U (R, |
SR Z B — I AR BE 22 AR

= P E RN SR AR JLIT I B 38 Z5 B AIE (respiratory
distress syndrome , RDS ) /it 1 FH A (EL

BN RDS 584 )L RDS (iR A R IARML, 2R
S+ CONT A2 P 3 U ST RAE R 8 2230 ) Tt S5 A2 DX A Al L o
TAE T s OWRFEL S 3 XU T 18 1 P o [A] BT £33 41E 5
DA LI QW T IR . Horh, s K S U e
TEIREEE B RS RDS AR OC. Lin S5O IE & BB AE L
RDS XU 5 B 8 2 e, Jili S 728 DX A PR T T, 52 /N
Fl Rk

DU i B T 4 Y A

it 5% (14 32 L 7 R A « OIS A2 P S U AUk, B
A UL ZH U 3 FEAS N ELYE B AR B Rk PR R (0 %
e TSR DA AT DL AR LA 5 @B 4t £ il AR 1Y
FEFERGE B LR AECRE , T REMF I Shni s o e =22 ] bl
R B £l E SR TR U 5 il < a], DU L BICTE B 2R D il
T TZE SR ;s R IRL S 5 (O™ o 25 s 51275 X el i 4 230 7
RAERHE SR s QFR 43 7] ULH s RO o #0843 Mii 46 A8 28 P AR el s
PRSP R e 1] 2 Bl 358 1, B Sh 28 SRV FEAUE, 53¢
G AR BENT W A LD SR X TR, A 1 T 5 il AN SRR S 551
WEFEVRE il 28 54 )L RDS Al B 4Bl il S AR R A
L B AT S50 , il 5 mT UL 52748 DX R R HL AU AN 342 73 A
f B £k THTAE )L RDS 223 A XU 48 R 2240 D) o 18 4 1
il TR AR R /N BRI SR o 5 £055F 2 X L A3
BT RZ5 8 P 5 P X 22 W R il 8 2 R B, B P 2 W B
Jiti 58 ) REURAE | B S (B S R SR I T X £k, 2 S A 4
AT (1 P<0.05) , & Bt & et 7 2 12 Wi ek i s 48 1) W] 5 5
o AE RS R A T 58 b i AR TR B S W, i =
— R AT BORVPAL I 58 B R

TR A RS s b A AN

FAN K 1) S R P R B A« (D3 B A8 HLm R K i il
SAR XA ST ST AU, R (0 235 ) T S8 X N AT LR 6 1L O
155 s OBRRLE 57 s A LRIF I s @y kbl il T UL it e 1] J3 £
BAE ;s O H AR W R IS S AR 2% o il SR 2
SEARVEMA TR NSRS . Bl MM sk B Jm B At 5
AR P RIS TAE FE AR, 7 O Mk S S A R R IR
P78 DX AR AT T TR, Il AT A I S e AN ] dl

UEARRAT 2 IR R A 2 WA RN, 4553
A e e P R M MERPE . Lichtenstein 2513 & AR
A T8 VAR AT HERR AN 5K 5912 W, RS 949% , BURE
61%. Liu 550 R A2 W A= JLIMAS 5K, 2551 1 7s HoAg
SR 100% , W] Wk i TR X4k, HLBE S 00 K AR S
FERIISAENEG . FEARSFE ST A2 W 67 BTk EE I
55 CT X BRI AT , 45 58 S 73 o 75 12 W — 0 it A s AR i ot it A sk
(HER AN 94.64% , IS Wil BERUMTAN 5K (0 HER 5 A 54.55% , BF

FEEIHE IS W TR A A SR 4 1) B 2 ik

7 IS A 7 T A v ) ST 2 A A P 8 A (L

s ) SR 255 A A P R R A — A DI Y, AR
H T e B 28 Hik 3 &L, B REumn B 25 il (]
SEANEARIE AR 2 Mol A Jieb iy 340 ) ) S i A e, v s i) e 7K
Jir 3 JEE AR R . [A)mMEAi K Beh Feh — AN VT N 3 4%
[FIFEZA 7 mm ) B LEOFR BT &), A4 g 5T /INm- i) b e
51 5 J L PR Al K e S B B 2 R] E < 3 mm, FR B3 28, M T
BHEFERERRAR =2 10, B 2R B IOl SR YRR B, 5
BEVFUZZ S TG . R s S i K b F B P AR
HEGE SEH I B 28T 18 SRR IRIATT

IS T A I B SR TA A

it 8 7 BB A AR L 5 il 2 B 19 0 0 A T S DA
16 T AL S HRE AL, FM X 2 HLA o 1 A A
RS, 5 CT R as R HAT B 19—, Bouhemad 4517
ofF FH IR R 7 A il A ke RAS A TP 4y, R LS CT /v
i A2 5 1 s ELA R AR G A R g {68 P s e et
Jili 2 5k AT PEAG AR 4l A S ] X sk A 75 1% 1) 6 80 nT A7
FAPEA LA AR IR A, e Il S R Bk 4 9.
Rode %5858 8 FL Al K ) - 73 U 48 5 75 6 48 5 20t RDS
il sk Ve R B, 5 B BT AT . ZEWESE N IR 5%
R 30 2k RDS B I TG A2 Tk pPAl, 255 s e
ISR B TREOS W HAT B — 30k (K = 0.475) , i & S 0Er
L fiti He -2 R 2 HAT AP AR SEE (r = 0.82) , A M P 7
bk RDS f A2 SRAG I Fh A A P e o 23 A 45 20 1
AR TE T 62 B2tk RDS B AR ™ E AR LTS, 45
TR BB S PEAT X BE 2k RDS B TINE R 7 43, R EE &
PE RDS (TRINE Ry 11 43, R 20 RDS M TINIME Jy 18 43, 3T
4319 43Rk L HESET SR KL, RS RE A SO B & Sk,
A G TR SN T T B U2 A 2 i AT s (RS
4 H i 2 T R 203 B 20k RDS, 76 ) LIl 529
o DL AR 3H

N SRR 75 T AR E HR A 18 A (B

it kR P T TR B2 Wi €, JUHAT X IEkiE 1 7 H58 CT
KA BB T S LA T R 2 Wi e 2 1) & ot , R 1T
o B A A AEAN R T E B IR R A R R
HRZPEANAS T, A KA R TR e AR R E, T
TR 5 AR R o TR R AL e SEE 7 N B 224
B BRA 0175, 5 1] B S, s g 1) i T, -t v BRI N
I SEIEAR T 75, R R S 50 i i g s R, 6 2235 4
PERIAE X TC ML AR5, T 55 HAt s T S50l S 25 4 4071
Squizzato 55T i A8 A IS W AR ZE A HETN PE 1T Meta 4347,
45 SRAG 0 12 i AR 2 1) B Sy 87.0% , SR
81.8% , Mostafa 55 22X IS e 75 Jil i o 1 il e 2 f8 35 W A AT
Meta 24T , 45 5 & M 068 75 AR 1 R L3y 2.3% , R 5
ey e (| ST A S DS DN AV R N TTE AL T e S ]
TR IR S — R A RN DI R GR e 1 1 1l 2R
18 o 5T LA BB, Bl A8 7 BN 2 Wil SE /1 ik,



I AR 5 R 2 2k 2016 4F 9 A% 18 55 9 W J Clin Ultrasound in Med, September 2016, Vol.18, No.9

+ 617 -

254 i 6T DA P WA S — Rl ] SE e £

Ju At

il 7 T R LR BEAR A , RE SR & SR LI RE RS-
Vivier &5 =0 Jo ) il “UR#H 28 A A IR Lz 3, K %
WP SR NE U BE XS PR I Uiz 3 D) e T 280 Lo (T Al
I ORGP BRSNS N A M BE 25 A R T b
PAM BUGE A E LGSR E T A MRATZ 5 L M YA B 7
TR R R Uiz Sl e B, i 3 Rl P A D R Lz stk 2
¥R S5 R AR o A, 5 e IR P O RS JU Loz sl e
AR TR AR S T EE A, EL LA B R R 4 T L M
LS BERPIE B AR L Sl )R] B A R

R A R R A

IR H ATE A BT R W A A R i Em I &
BURE , (B E— S J PR - O 53 32l N LR T4, 8
BRI RAFRIITL S @ h T 52 B VN 58 KR BB B2
R P A R LB PR ) AR Ay 5 (DX A8 i 7 0 L 73
M I BORER E L AERE ;s XS HRVE N B BAT HOBPE , 4 AR A
R Z YRl B R AN AL, WELORIE S Wi v 1

5 LBTIA Wl 7 AT R PR T HE A 2 S Sl A L
BEME A, SN AR A TEM L, JCR I 2%
PR, JUHGE AN BB Sl O G AR AR o DRI, e 7 7 il
WG EAE B P A B RIS, Al RS A DTk

S35 30k

[1] Volpicelli G,Elbarbary M, Blaivas M, et al.International evidence -
based recommendations for point —of —care lung ultrasound [ J ].
Intensive Care Med,2012,38(4):577-591.

[2] Husain LF, Hagopian L, Wayman D,et al.Sonographic diagnosis of
pneumothorax| J .J Emerg Trauma Shock,2012,5(1):76-81.

[3] Volpicelli G,Boero E,Stefanone Vet al.Unusual new signs of
pneumothorax at lung ultrasound( J ].Crit Ultrasound J,2013,5(1): 10.

[4] Lichtenstein Daniel A,Meziere Gilbert,Lascols Nathalie,et al.
Ultrasound diagnosise of occult pneumothorax [ J ].Crit Care Med,
2005,33(6):1231-1238.

[5] Volpicelli G, Boero E, Sverzellati N, et al.Semi—quantification of
pneumothorax volume by lung ultrasound [ J |.Intensive Care Med,
2014,40(10):1460-1467

[6] Alrajab S, Youssef AM, Akkus NI, et al.Pleural ultrasonography versus
chest radiography for the diagnosis of pneumothorax:review of the
literature and meta—analysis| J ].Crit Care,2013,17(5):208.

[7] Yousefifard M, Baikpour M, Ghelichkhani P,et al. Screening
performance characteristic of ultrasonography and radiography in
detection of pleural effusion:a Meta—analysis[J ].Emerg ( Tehran ),
2016,4(1):1-10.

[8] Remerand F,Dellamonica J, Mao Z,et al.Multiplane ultrasound

approach to quantify pleural effusion at the bedside[ J ].Intensive Care

Med,2010,36(4) :656-664.

[9] Bugalho A, Ferreira D, Dias SS,et al. The diagnostic value of
transthoracic ultrasonographic features in predicting malignancy in
undiagnosed pleural effusions: a prospective observational study [J].
Respiration,2014,87(4):270-278.

[10] Liu J,Cao HY,Wang HW,et al.The role of lung ultrasound in
diagnosis of respiratory distress syndrome in newborn infants[ J ].Iran J
Pediatr,2015,25(1): 323.

U] VARl R 712 W 2E LI I 30 2 S AR L P AR S LRI
JRZ65,2014,29(18) : 1438-1440

[12] sRilr, skt XIS, 55 RS 1 HUI & X ZeAe A 7 FAT il
RAZW PRI AT S [T ] AR 22 B 28GR, 2014,23(12)
1366-1370.

[13] Lichtenstein D, Meziere G, Seitz J.The dynamic air bronchogram.A
lung ultrasound sign of alveolar consolidation ruling out atelectasis[J ].
Chest, 2009, 135(6): 1421-1425.

[14] Liu J,Chen SW,Liu F,et al.The diagnosis of neonatal pulmonary
atelectasis using lung ultrasonography[ J ].Chest,2015,147(4):1013-
1019.

[15] FRAR, A0, ik, 45 B AUR S XA s i2 Wi (a2 L1 ] A2 v
P£2,2010,25(7): 1300-1302

[16] Luecke T, Corradi F,Pelosi P.Lung imaging for titration of mechanical
ventilation[ J ].Curr Opin Anaesthesiol ,2012,25 (2):131-140.

[17] Bouhemad B, Brisson H,Le —Guen M,et al. Bedside ultrasound
assessment of positive end — expiratory pressure —induced lung
recruitment| J ].Am J Respir Crit Care Med,2011,183(3):341-347.

[18] Rode B, Vucic M, Siranovic M, et al.Positive end —expiratory pressure
lung recruitment: comparison between lower inflection point and
ultrasound assessment[ J ]. Wien Klin Wochenschr,2012,124(23-24)
842-847.

[19] W80, Yifeids , BT, 55 K34 B BTE ARDS [ifi A2 sk W o (g 5
FHOIHTL) ] PAEEST,2014,34(23 ) :47-49

[20] Z53840, Wf% A 2W], 55 I 8 P E o PP SR IR 5 0 25 5 AR
BFE PN R N WUS ALY ] e g T 2R R A, 2015,
27(7):579-584.

[21] Squizzato A, Rancan E, Dentali I, et al.Diagnostic accuracy of lung
ultrasound for pulmonary embolism: a systematic review and meta—
analysis[.] 1.J Thromb Haemost,2013,11(7):1269-1278.

[22] Mostafa A, Briasoulis A, Shokr M, et al.Ultrasound accelerated
thrombolysis in patients with acute pulmonary embolism:a systematic
review and proportion mela—analysis[] 1.Int J Cardiol ,2016,211(1):
27-30.

[23] Vivier E,Mekontso Dessap A, Dimassi S, et al.Diaphragm ultrasonography
to estimate the work of breathing during non—invasive ventilation[ ] ].
Intensive Care Med, 2012, 38(5):796-803.

(24 fapfhs, 17708 3 Tl 7 i e I LI 3 i1 LU ACIE o[ ) b i
P B EE ¥, 2014,26(12) : 914-916.

(f1m H:2016-07-31)



