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1 ; anterosuperior lung;2 ; anteroinferior lung;3:superior — lateral lung;4;infe-

rior — lateral lung;5 : posterior — superior lung ;6 : posterior — inferio
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Figure 1 The method of 12 subarea of the lungs''!
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3.2 KERHL (1) LI RXEAREE ARSI R
St I S P A A, W 5 3B £ 5 ik (respira-
tory distress syndrome, RDS) & & JL 7] 78 1 IR ¥ 25 )5 &F
2 ~4 h A1, HEABRIZW S EIZ I, (2) 1R
SEL ARG A2 A, 0 HE T I A S R N i P A A
(3) IETEHEZIPIRBILIA T 4 : AT R R A A 1.2 IREAR i
Il R TT LR A, H R L, (4) 352 AN PENG 2R
{f W) 5 (pulmonary surfactant, PS) {697 & : Al fE45 T
PS 542 ~4 h B4 | W, HEMML. (5) M
TEREVEA S R 255 [ - T UE Ve F s s 2 5 |
JEEPZISE A, (6) BED X C 2Bt AR 2, AT
MR 17 2 2 A sl B
4 ERAARE
4.1 FpE%; (pleural line) 5f#i8 (lung sliding) '™
e R e b e -5 s 2 T 7 BELATC 1) 22 e P FE2 S 1 5 [
PR AR PR S DG TR I R0 %) v [T
W RRETH 2k LR RSO A B DU BA 32 5 25 34 O 7t
TESCI AT, 2G40k 5 B e A i I T i s 2 e T
UL IR 2 5 2 2 e O o s O e 2 3 8l i 7 A — TR K
R B = S e ) I /S i =
4.2 A-Z (A-line) "B AL RO U g A
i, PRTR e DA 150 i 22 8 S i 7 A 1) — b 5 g ke o
PRy ZrEm Il B, A T IR T 07, S 2 — RS
ZAFATHY DG T T 0] A e M e DR B Ok ) R
S5, 1R TR A SB RS R R
4.3 B-%Z(B-line) Bt & B-%Z& ( confluent B-line) 5fifi|g]
R4 4 1iE ( alveolar-interstitial syndrome, AIS) ™™ i
AT WA 5 2 3 SRR Bz il R R R 2k
PER A RR N B-2k, Y40k S5 B 2 BRI, dnke A
U TR Bt A R Ry 25 SR AEAE 1Y) B-2 ( B-ZRAH EL R G XELAIX.
3RO T B R AR W R, X Rh s 2 B-Zehk
file B-2ko AT XN AT ELE 2 LA E (] B
ARG B-ZRIFR ATS,
4.4 #H % B-%Z ( compact B-line) 5 8B fii ( white
lung) "7 YR S B IR, QR P A A
THRARNY B-2k, AT B8 T BOE A XN I B 5 5
JUTTH R , X FhRERS- S BOREAN T4l XA ) B 7 R AR
THR ) B-ZFRN R B-Zo Qs JEE 174 41 4 X
RPN ECR B4, WIFR Ry il
4.5 Jfi 32 2% ( lung consolidation ) 5 ffi & 3 ( lung
pulse) "1 ARG L5 FREAS B AL SRR
Jifi SR, AT P SV 78 UAE (air bronchogram ) B 32,
AL (fluid bronchogram ) , ™ F F 7 SEIF#EA B ) UL
AT AEFSAE (dynamic air bronchogram) , 4 ffiliSE AR
O RO R B A T I 4200 O I S % ), 7R SE I RR A
A LS il 2H 2R Co I R R Sl T3, B S i3

4.6 FRHE(shred sign) ™ YIRS
HL T AR, — 35 2Z (8] T B e 7 A G PR Ay T
FAE,

4.7 Fitis (lung point) " BT A B, 7E I
A BT AR A -5 G SR HE B 70 B R DA il
Il 2 O R R e PR RE AR, ) R o o - vh B AU I
S FUTER AL {H RSN TE A

4.8 YA & (double lung point) ™! [ T AL B
PR ], ZEH e A P S48 B Bt 22 () /] i —
AT PR BRI A o

4.9 b P 1E ( sandbeach sign) 5 3 7 = 1 ( strato-
sphere sign) " 75 M BUREAE T, A 0L LR 1y
WEREFE LM 5y 0] 75 5 M ST e fii 7 A 1 34
SYRURIATE RCAR 1] P SR [T 10— AR AL B VAR R
PR A, R A U0 MEAE 5501 j32 1iE ( seashore sign) .
U 2R, DU B Lk T 5 RO A AR T P 4 — R
HIPATE TR, R R P il 2 AE B 25 B A AE (barcode
sign)
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PR ML A-Z 35 ST T DG ML B e e v [l
PO AR AT HES ], o Bl R AR A2 [l 75 8
W IS C (A 3 ~7 d J5) sl D HULA B
LS5 3 ~7 d ) BTG ALS i i FRIB i 52748 2555
FEAEGE s FESEI RS T n] LA, 76 MR A 1 U2 B
HUBHEAET 22 (1 2)

A B BRI B M BRI ALS il JRZE SAE s B A )L IE
S B T P SRl 7 g R LR S i [ R OB AT M AL
AR R WA Rl S M LR AR I FEATHES . TE( > 7 d) 3lifR
HOBULS BL( <7 d),JC ATS FIREEARUR (18] 2A) , SEHG T 0] LAt
Mo 7EM BUE A T R I A 0 WEAE (F 2B)

M — mode image; AIS: alveolar — interstitial syndrome; normal neonatal lungs

A:B - mode image; B:

were hypoechoic under ultrasound imaging. The pleural line and the A - line
were hyperechoic, which both were smooth, clear, regular, and arranged in
parallel and at equal distances. There were no or only a few B — lines ; however,
there was no AIS or pleural effusion(Figure 2A). Under real — time ultrasound
the lung sliding could be clearly observed ,while under M — mode ultrasound , it
presented as sandbeach sign( Figure 2B)
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Figure 2 Normal lung ultrasound characteristics of neonate
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Uk = B il RE 5 AR 0 SRS RERG AT 5
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FEIR B R . R ELE OB B ) Tk
BN T2 ki 25 5 RN g AP 2T 3 FH T

RDS [ 2 RS2 (1) i as o 52 <
FEAUE S RDS f5 821 7R AR 2 3R, R 0N
OSAE R FITE 5 B R G OC: |2 & RDS 527
AR T BT, /NG FL R kR, F R RDS I s A4R
TR, IR AT e 28 il B R0 5 ()52 4% wl L 15 A il
PR P AR [ S, 8 T A5 R = — 00 A U 1 2 2 i i) 5 B
SAEFTAME R LN T ACRSEBE SR, 52728 XA
ik, SR B A 205 T X 55 (2) ML S w5
A-LRTHKR . (B)AESEAE X 5L AIS FEECAE . (4) R A :
FERERE RDS 20k W s 5 B RDS Pk &2 199 m] A5 XUl A5
(5) MR 15% ~20% 1) 8 LT A AN [F) R B B S
OB s B . T L T 2, 76 RDS AN {E AU
O I P A R B 5 o A AR — 350 — o i A S
Ty —MTCSZAL ), [v] — 0] s P A [ il 5 3 A et 3 5
otk A AN [ a5 — i B e B A SR o — it By
K ISR s RS ) (B13) .

TE:RDS: WPIEEE LR EE A 52 RDS(IVER) B, Jififik A 75
XU A TET ARSI AR i B S A S A S8 U, Ik 5 AR 2R o B 22
RDS(I-IVER) B8 il 7 4 s A il 8 R A il B8 22 ST A S S 7
AAE, IREER 55 A-ZR3H ¢, Al B T DL B I s B RDS ; respiratory
distress syndrome;A ;the chest X — ray showed RDS experience ( grade IV).
Lung ultrasound showed the large area consolidation with significant air bron-
chograms in bilateral lungs as well as disappeared pleural line and A — lines;
B :the chest X - ray showed RDS experience ( grade Il - V). Lung ultrasound
showed the large area consolidation with significant air bronchograms in bilateral
lungs as well as disappeared pleural line and A - lines, meanwhile, significant
pleural effusion could been seen in the lower field of the right lung

3 RDS A #RI
Figure 3  Ultrasound characteristics of RDS

6.2 % 14 RE O 3 R E ( transient tachypnea of the
newborn, TIN)  TTN Z ¢ T fili i W 035 Bk 42 3R %2 Jifi
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TTN F9F8 PSS WA B AN R R B A fie L
TeisAst 203 (1) 2B TIN RPN AIS B
Jiti 55 T TTN 722V E R B 80 B-4 1 i
TRBEBCH 1 ALS, BRI VK S IR ATt BUAUM 5 (2) 5%
R TIN SAT A L S A-2il k. (3) Il
FOR Teie el T B TN, 49 ] A5 7 [ 52 38 ) B0 5 3
AR . (4) TRhSEAE (F 4)

RT £ RT & Lo
TE TIN5 W PP I8 PR Ac SBL PR WP IR 3 10 b, T AR TG
10 h AR, FPIRAA 66 Y/min, IG5 3% B 8l Al = MAE, 1l 3 H7 IE %
. X5 T VAL s BB o ]SS BRBCAE o i o 7 52 i ] i 2% 43 A1 oK
A8 BERAFAENT K o B 2 25 1] 583 Ul R 5 e 16 ] S s e J RO 5 A el
TNEUE B2 WA — 1 X S 80 B4R, M (il TTN : transient
tachypnea of the newborn. A ;the patient was admission to the hospital because
of dyspnea 10 h after birth. The check — up showed the respiratory rate was 66
times per minute with negative retraction and normal arterial blood gas analy-
sis. The chest X — ray showed significant alveolar fluid and interstitial fluid, the
lung ultrasound showed alveolar — interstitial syndrome, which meant pulmonary
edema. B:left figure showed double lung point, middle figure showed pleural
effusion, right figure showed compact B — line. It was known as white lung when

every scanning zone presented as compact B —line

4 TTN il R
Figure 4 Ultrasound characteristics of TTN

6.3 fifi#¢ ( pneumonia of the newborn,PN) PN 5
T I AR PR A PR 2% B A A 2R A iy fi
ARV JBT 7 A D it 552 Jo A A , W) Ry S e P (L5 I AL
FHOGHE) s A ME . g 38 b F2 BRI v 1 e 1 8
H T MK M, W] 2R K SRS - A S A RE A D BE R
() J5T 5 220 3B RE B R ANIEIRAE , B I B R AT 4R
AR EE 98T, AT A LR BRI PE I P A AN 5K
JERE R X PN HATH V12 Wi i 8, H S 182
A LA AL A R e e A S s kA &
FESWAET 0 (1) s A S A Fe ARl <
EFEMRAE - & PN e F 2R M A R ks, HORR 0
AR [ EE R 5P R B A 0% « O Il 48 5248
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PR A B AN PO s 1 B 1A AR, S8 X 3 5 ] DL AR e
ik, ESEI R T AT L3l 25 50U 8 U R B2 PN
PN YIRS UL 22 8% 1 A i8] fr) i JIE R /N B S A2 X
QA AT (3L Tl B AT AT — A~ B AR AL, 7 ] — i
WAL ATFFAE R/ NRTEARAN RIS X o (2) S22 DX i
AW ALK (3) AR AT UL B-ZE s AIS B
Ao (4) Wl BURL AR LT AT AN [ R 5 4y B sl X0
MR (5) B LS R sl LKA 1
AR (L S) o

A EILIFIARES d, T4 20 d ABE, fEE (38 C) ,WTiZ M
il S A W . A 22 % 10°/L, R VR4S 0. 78, C S 2K 1
66.8 mg/Lo il 7 S0 725 R 0 e PR 5 AL 30 % A A D) A A T AR S48 IX e
SCREFEAL, L I 2R BB, AR ko B X-ZR A A A il 8
U o B A 7 S 2 A TR S A P SR ST UL, A R S AR £
TARAEFESAEAN, ] W B A the patient was admitted to the
hospital on the 20" day because of dyspnea 3 days with fever of 38 °C , fine
moist rales on auscultation. Blood test showed WBC 22 x 10°/L, neutrophil
0.78,C —reactive protein 66.8 mg/L. Lung ultrasound showed large area con-
solidation with air bronchograms as well as irregular edges in bilateral lung
fields,the plural line blurred or disappeared while the A — line total disap-
peared. Chest X — ray confirmed the diagnosis of pneumonia. B: Lung ultra-
sound showed that the large area lung consolidation with air bronchograms in
the left lung, there were significant pleural effusion besides the consolidation in
the right lung

5 g ke R

Figure 5 Ultrasound characteristics of pneumonia

6.4 FaFEW N4 A 1E ( meconium aspiration syn-
drome,MAS) MAS R LIEE B, B5 A iR LHE
i WP, B S N A i R PR T Wi e TS
K i ZE IR B0V - SR - ORI SR b
PRPESETE M M gRE S Ak A PS Bz, AN 20U L
JUE IR R0, g BE E AT ER iR ZE 0K A AT LA
PERRRE TS ST ZERE A SRS =, R 20
FTEL A NGB T 5 | A~ S A Ta] SRR A

MAS (1) F BRA PR R (1) s A fl s
ST UIE 2 MAS 5 B R P 7 R PRI AL, 783
FE S O R BE A O, 2738 DX SRS I g B2 0 AR, T
RLAAE 0L 5 PP it P 552 728 e 88 ] LA ) ) — 00 P A P

WATFFAE I IR SR X . (2) RAZIX ML S 5
A-ZGHR . (3)ARSZ XA Il B-2uli it AIS 27, (4)
Ay AR L AT A i e BRI el O Ao e R Y
Je U R 2B, MAS il 9 XELLIX 3], 7 45 6
S KA SR SR A A BEWIHRIS T (1 6) .

-

T MAS : JIG AL 5 filf PR P S 75 XUl A i AR 5 A8 P S <A
UL, A AHUIN BB 5 A-RIF %, A THTRT DL 2 AN IR/NAS Rl S T
SEARIX S X-2R KA S 4 MAS B8 MAS:meconium aspiration syn-
drome ; lung ultrasonography showed large areas of lung consolidation with air
bronchogram, as well as irregular edges in the lungs,the pleural line and A —
line disappeared,2 consolidation areas of different sizes were shown in the right
lung. Chest X —ray showed typical MAS characteristics

6 MAS [y R
Figure 6 Ultrasound characteristics of MAS

6.5 fifit Il ( pulmonary hemorrhage of the newborn,
PHN) PHN A&l Sz 80 , A 2 A 1)
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R I Ry P S O R SR R S 0, A 9 4 ot 0 i 36
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TR N AT DT 23R 7S MR ) 21 4E 2 2R ), 56
IR S T AT LT 4 S R Y BERR R 9 3 B T B T
Hrp, (4) /] AN RS R, (5) Hoft: 4nfig
L S A-ZRIH SR AIS 25 (K 7))

6.6 [l 5K ( neonatal pulmonary atelactasis, NPA )

NPA Fi5— B Bl i 75 B s b,
FEAEA T — ST 9 , T ARG 1 I A AE , 2
B A S IR PR R s 1 A A ROATL PR S 1 5 DL, A
g PRl S5 AL b T 3 Ay BEL A s AN K R 3 A AN i 2
Tofrs MR IS 7K O RE BE , A7 58 A VI AN s AN 23 P il A

KZ 8.

R X NPA A7 76 U1 38 W7 A (i, 1 B 40
(1) il p 308 58 U - & AT DLPATHES I S
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JEEECRTE A NPA LI e S B R A L8288 30
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A JA [ T L 2] R SR BRI e (4) i i 8 5 il
T "™ B ORI BR A A 5 5300, 7 S A 1 ] Dl
i Pl i A 2K 5 LA/ N R R R PR AN 5K it
SN AT AT A A (S) SR X Mg 2R e K
AR ARSAE XA AT A7 4. (6) R ki
TR D] LA LA (A3 ) | 3N Tk T2 2L RE S 1K
S PR A BB 5 W00 A 7K e R Z I SUTIF it 1L 7 v 9
K(E89).

T i o AR L S AR 7 s R T AR S SR SR T
it PR ST X AL R AR A SO s Js B (2 E S O A ) B IR 5
ALK . TERURAIE ] AT 4R A MEIUE TR AR RE Pulmonary
hemorrhage patient, the lung ultrasound showed large area of lung consolidation
with air bron — chograms, shred signs at the edge of consolidation in the right
lung, pleural effusion in both sides of the lungs ( which was confirmed as
bleeding by thoracocentesis) , disappeared pleural line and A — lines. It could
be also seen fibrin deposition inside in pleural effusion

7 Jili il R R R

Figure 7  Ultrasonic characteristics of pulmonary hemorrhage

TE AN TR AL, IR 7 A 7 A Ml A i AR 28 S U 7R RUE
SR DS FATAS S AL (22 33k 5 0 2 BT s A - Bk S AT
fA4)  Atelectasis patient. Lung ultrasound showed a large area of consolida-
tion with clearly demarcated borders and air bronchograms in the right lung
(left;the probe was vertical to the ribs ;right ; the probe parallelled to the ribs)

8 AT AT A B

Figure 8 Ultrasound characteristics of pulmonary atelectasis

6.7 S ( pneumothorax) {T-fi 5t A {if Bl 4 , 5k
28 A P T M e A B B Sy A, S
IR i TIMZH LU AR, 23 R A s 5 5 PR
BESR VT N I 5 5 FARE , SR Ras Sl AR

RIS R T 5, R ARR O (1) 52
P T S 2 < S P IS I S B B AAE 42,
TETERT AR BR AN . (2) FETE N LR 15 A2k 3l
o AT HEAERANTI . (3) 6 B2 QAETE, ol S A HE
AN (4) BITAETE R 5 - - B SN e Sk

RS (EUE T2 U ] TG A, 5 A2 T M A 4 5 1
N 100% SEIEIEZ N 70% , B K5 M U R3] 4 31
P HM B A D) . ()18 M BUA T, AR
FERBOT S R)ZE (10 ~12)

A B BB WoR A K B B 6 2 BRI K SE X R
ML A atelectasis under B — model ultrasound ; B ; color doppler ultra-
sound showed blood flow in the area of consolidation

B9 AR SR X I A

Figure 9 Blood flow within atelectasis areas

Jili 55 A-2k

T AT X ZAS A eSO U R Lo VR 75 75 7 i L Al
AL BTEE AR s 4 i BF T L B-28, T BF n] DL IR AR 5 A-2R (JHR L
B-2k) s A7 ili P B-2k 55 BF L T A-ZR AR I JEE i ON B R e A -
JESHARE A AE AR . SEIEEE T B-ERAL I A TE, T A-ZRAL i 3 1
oo B iR P SR XU S8 P SRS T8 SR, A il T S T L o J 2k
5 A EARDL B2 5 LRSS 5 TR T M R A A-2R iR S A il
S AR B U RS AR AR o IR T SR AL T AT A AE
M A-LRIEAEAL AT 2% A iright pneumothorax confirmed by chest X - ray.
The lung ultrasound showed the left lung presented as alveolar — interstitial
syndrome , disappearing of A — lines, whereas the right lung showed the typical
lung point, that was,the transition from the B —line area (left side) to a hy-
poechoic area with horizontal reverberations of the parietal pleura in right side.
Under real — time ultrasound, the lung sliding occurred in the B — line area
while it was disappearing in the A —line area. B;The lung ultrasound showed
lung consolidation with significant air bronchograms in bilateral lungs,as well
as disappearance of pleural line and A — lines in the area of consolidation. In
addition, there were pleural line and A —lines existing in the lower field of the
right. It was lung point between the consolidation in the upper lung field and
the lower field of the right lung,which was the typical sign of mild — moderate
pneumothorax. Under real — time ultra — sound, lung sliding occurred in the
consolidation area while it was disappearing in the A —line area

B 10 fe-rh R A R

Figure 10  Ultrasound characteristics of mild — moderate pneumothorax
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T X-ERAESE A T BE UM o A P A 7 7 il R A A -2 355 b
AFAE R DL B-ZRUNT £ 5 A il S B8] B2 A AEBIE o SRR P 1 A il
Y, A 77AE  Severe left pneumothorax was confirmed by chest X —
ray. The lung ultrasound showed existed pleural line and A — lines in the left
lung with no B —lines and lung point,while it presented as alveolar — intersti-
tial syndrome in the right lung. The lung sliding disappeared in left lung while
it occurring in right lung under real — time ultrasound

11 FEREESM A RI(B A

Figure 11  Ultrasound characteristics of severe pneumothorax(B — model )
Xl PRVRSE T, EREUIT N 2 WB 58 - (1) 15 5eugs
LR 5 A28, INANIFAE  BRANUN . (2) UnEE 5 A
LRAPAE, SET P T LS, A7 AE, BRAM M. (3)
L S A SAFETT T 2% , HE— P WLE B-4k, AN
FAAE RO s AT, AT S U, (4) 1 RSk

NIAE —— BRAMUM

Jh 2 5 A2 LR E— I

N e

BE 1 — iz

fit_E R A, A7, DU O - o B8 M 5 AN A7 A
ATREMEIE UM, (5)EH O T, B RUE A L REAE XS
SN B ERIZ W, e 2L R AT MRS 2 A,
UNEEVDPEAL , RN TN 5 Q152 30 R A sl A BT 0, D ]

T B BB Ao fils R BTr SAECE , A LR 5 A k7778, R
UL B e M BURAFS 72 il S YDREAE , A5 il 52 V- 302 Ak 5 S 7 < 7 il i e
TEAE A iffi 2% Under B — model ultrasound :it was presented as alveo-
lar — interstitial syndrome in the left lung while existing of pleural line and A —
lines with no B — lines in the right lung. Under M — model ultrasound; it was
presented as sandbeach sign while it presented as stratosphere sign in the right
lung. Under real — time ultrasound , the lung sliding occurred in left lung while
it disappeared in right lung

12 FERESM R R (M 5

Figure 12 Ultrasound characteristics of severe pneumothorax( M — model )

FE —  BROMUN

P g—r /

TETE: F-siE Ul
RAtE — WU s B
| Reets: TR
PR

ARz WL S AL FiRab U

13 Sz i
Figure 13 The procedure of lung ultrasound to diagnose pneumothorax
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(1) A2 O e P PR S A S LA — i S 4R A
The (2) BT RS2 8 ~ 12 LI ERL T8I,
W AT RETT 2% 6 A DA b A B [ 1
o (3) G HAELAALL, B HEE S TR
BRIl TR Bt 14 i 5 /NS B 52 A% 5 1t A PR TS B
ME 2R 32— Bl Ta] R ) 4 A B A B T A B i
AR R AL S o (4) A% 32 28 58 R i T i s i i
LR B JRE A 38 7 7 BEAT 4712, X LS AR O T e i
HEZA —ETE o (S) s 14 HE AU A A 3R A WU AR 2
Fr¥RfE . (6) kil A xgr 4 J LA RA, w5 16 T
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