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Clinical value of lung ultrasound in guiding the treatment of secondary
pulmonary consolidation in children caused by neonatal respiratory
distress syndrome and transient tachypnea of the newborn
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ABSTRACT Objective To explore the clinical value of lung ultrasound (LUS) in guiding the treatment of
pulmonarysurfactant (PS) in children with secondary pulmonary consolidation caused by neonatal respiratory distress syndrome
(NRDS) and transient tachypnea of the newborn (TTN).Methods A total of 217 preterm infants with gestational age<34 weeks
were selected for LUS examination after birth. When LUS imaging indicated lung consolidation, PS treatment was given.After PS
treatment, LUS was used to monitor pulmonary reexpansion and determine whether to use PS again, and the treatment effect of
the children was analyzed.Results Among the 217 preterm infants, 55 cases(25.35%) of NRDS and 37 cases(17.05%) TTN
were diagnosed by clinic combined with LUS examination. Among the 55 children with NRDS, 33 cases were completely
reexpand by LUS after the first PS treatment, 14 cases were completely reexpand after the second PS treatment, and 6 cases were
completely reexpand after the third PS treatment. Among 37 children with TTN, 6 cases (16.22%) had secondary lung
consolidation.In these 6 children, after the first PS treatment, the LUS showed complete lung reexpansion in 4 cases, and after the
second PS treatment, the LUS showed complete lung reexpansion in 2 cases.Conclusion According to the presence or absence

of lung consolidation by LUS imaging can accurately guide the PS treatment of children with secondary pulmonary consolidation
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caused by NRDS and TTN, and evaluate its efficacy, which has a certain clinical value.

KEY WORDS Ultrasonography, lung; Respiratory distress syndrome ; Transient tachypnea; Neonatal ; Lung consolidation ;

Pulmonarysurfactant

A L W 38 25 A fE (neonatal respiratory
distress syndrome , NRDS ) 28 4% Ft J5i (K] 5 | 2 fili % 1 4% 14
W) Jit (pulmonarysurfactant,, PS) it =, 5 25 il vl 17 1
ZE B AN 5K, AL AR e R U R AT B AT 1
FR) P R PR 55, 53 ST AN g ] 5 SO R o vy, L A
i FH PSR YTl AL U 9 SR o LRI O
NRDS 77 JLiEAT PSR I il 2 2 LAY ROT Al T
Beo #rAs LS P 3 PR (transient tachypnea of the
newborn, TTN ) 24 ifi P 118 Y 4% 38 o B i o4 120 51 9 AS J2
T BUINL A B B2 WA AT 52 0 AR S T
PSIAYT , {H 4 TTN 2 % iff 52 42 i il T PS 16 77 A7 %2
G PRI . BEAEA BT HE A2 il 3 4 7 (lung
ultrasound, LUS) #4348 5 NRDS & JLA# H PSI697 , 2
Liu'" Fl Taveira %5 * BF 55 1A B LUS PE43 35 A BEHE B F
i1, B RE A R I I H A 22 . LUS KM%
AL T AT 4 57 il S AR SO RIS LUS T
73, B LUS S 7 AETE il 52815 PSR YT RYFRTE , 158 5
X NRDS F1 TTN 4 % fiti 5242 1) & L6 PS AT, I
SRTT I A SR O OB AR

BRE5HE

— A5

PEE 2019 4F 3 A % 2023 4F 1 A FeBedeif it 217 14
L )L, Hd 5 11501, 22 10246, JIG 15 26 ~ 34 J& 5 #05
773 U 120 ), 28 918 430k 97 5] S A AR BT i 748 ~
2588 g YA ARRHUE : DBILK A = A LW 55 B
AJLESE TG OR R R RFEARE QiR <
34J, Hit<1 &;@MILE R KK B 587 WY ;
WIF B AEFHAMEYE PSIRIT o HEBRARE : OfLIGE 5K
RIAETS Bt JFRTT s QIR RRE T ; Rl b B 1iE 5
@S s IR s @K K R | i PR AR 25 B Tl R
IEPEAT LUS KA s DANEYE PS i 8. AWFoE 23R be
2GR B 2 (AL E S . DYLL-KY2019002) , H )L
W N R

= AR S

1.LUS k4%

et FH 23 3 MO 158 485 2R (0 235 19 M 5 2 WX, 9M
LRI HIIRE 4~ 6 om, BAESEL, REME N
I — fil AL Ak O S PR S AR A AR . PR R R LA

fib AU RS AR M, B ek SR B T M
R RER S AT AT R A DU
2 E 2R FURE Rl A3 SR S 3 A4S DI 7 A i
43R 6 A DX IRAEAT M SR A Ar 5 LR T >3 kg W) FE
DNEE DS USRS B G 11115 S N v A A 1
i3 124 KIS A T S Ay . WA T MR £k |
filidy (AR BLR AlG BLR i RLEAIE BUE B .
FA T i SEAE I sl R AR s OUT s VR REAE
VIR R E K AU i i A5 T 5

2. 12 WibR

(1)NRDS ZWikrifE" " . OB LK AEJE 12 h N H
LT R R X e A A5 K 9 i L B
WP W 2y, = [UTAE PP 5 @LUS 26 B R il s2 748 s @ H
A HA LUS 525 2 B0, QMg B2k S8 A 2RI 2% OBUil
AU BUR AR, WA G OESR @RI A2 W

(2)TTN iZWibr i : OB ILH AR J5 AN A BT
W 3P SRR AR S R AL s K s 3 R 3 A 4 R
JURT HS BRI 36 | PP 5 g K — [UIAIE BHAE s @ LUS 2%
IR A AN [ R B ) i A i, {EL TG il 52 A, AN A7 e B L
fIEFN (8% B LB AN BE2 B TIN; @ H A HAlh LUS 5
W BB, Qi fE) R 2E A AE XU R BU% BRI
LR S (A 2RI K IR FURAE , TR B A5 A O FF L
AE@RITT LW

(3)TTN 4k & fili 52 AR 2 Wibn itk : OTTN LA
i, LUS RN i 548 s @ B A HA LUS 58 2R3, 40
R RE LR S H A ZRTIH O RU B, B BRLRAE  AF A DO
(5) @RI LW .

33T R M

BILH A R RS T H A LR 95 B SRR
7, BRI HEAT PR LUS K2 , 5 & B0 S 8 B fif FH PS
BT B E I LUS B4 L. B QB JLH
W10 PR S B 57 B4 T LUS K 4, i2 1 NRDS J5 8 PS
RITO L PSTRIT G 55 1 K4 h B A 1 R LUS Wi fifi
SAREBL, 2 5 AR T 3R LUSHGA , B 8 h /G 11K
QTTN BILHE A G5 1 R4 hilf A7 IR LUS Ky, 2
Ja BERIEAT 3K LUS K AY , 5 8 h Ky 1k, 445 /R L
BRI W PR D0) 7 B AT LUS A6, 32 W7 Sy il S 725 DU £of 1
PSIRYT . PSYARYT T 58 1 IR PS (3% fili % A 1
S, TR D5, B R R LV 25 A R e S



IR EEe iR 20254F 1 B 27855 1] ] Clin Ultrasound in Med, January 2025, Vol.27,No.1 .« 25 -

H20080429) 7| & &y 200 mg/kg, FH 24 12 h 5 6 & & 75
St A il 2 5K, 25 AR 56 4 il &2 5K I AR PSR IT
) 48A 100 mg/kg o

& =R

217 B 5 7= )L, £l R K LUS K #2512 W i NRDS
5511 (25.35%,55/217) , W& E K xS A5 12 h
W WAL TTN 37 6] (17.05%,37/217) , A055 5 IR
KA 2 W MoE R A b R L. ILER 1,2,
Fz 1 207 B LIG K B LUS 2 Wik 3R il

551 NRDS L, 268 1 Yl PS 1A Y7 Ja LUS 42
71N 334158 Al 5K, 26 2 KA HT PSRYT I LUS 47 14451
SEAiti A A A 3 Ykl PS TG YT S LUS #2775 6 16l 58 4
il ke, Ay 2 BIR SE i ik . W3, 374 TTN &
JLFP 2k & it 5278 6 161 (16.22%,6/37) , &5 1 YR fdi F PS4
J7 )5 LUS $ 7 4 49 52 4 il &2 5, 58 2 il H PSR YT JA
LUSH/R 2 58 i i ik . W 4.

LUS 8 : NRDS 3R fili 5248, vl £ 47 HoAth 5245
2RI 1,2) s TTN FBR AN [R] R B il 2K i, 4 i ]
JREEAAE XU s B BER | AT, (H Gl AR, ]

iy NRDS  TTN  LUSEMSH HApw Al HEHA AL R (E 3),
<284 2! 0 0 o 2 %3 55INRDS MULHH PSS B B
>08~300 19 4 12 1 36
0-pE 1 . . 5 o W SEAMEK  RERWEK At
>32~34f 4 24 73 7 108 1L PSS 33 22 53
&t 55 37 112 13 217 H2UPSIAIT 14 8 22
NRDS : $ /6 LV U EEA 5 A E o TN LS B e o s T 0 2 s
LUS : il 75 F4  TTNAkE MR 8L PSIBTF IR )
R2 3THITTN BILAR Kl 5L AR I R Je LUS 24 R il 511K PS AT 520K PSIRIT
[ RIELUS  ifAE<24hLUS  HZE>24 0 1LUS liefits ?%fiﬂﬂf WIFIRSE ‘Iﬁ{?}i%
PZWi TTN Wil AR Wil Se AR S ESIEE S ESIIEES
228 ~ 30 J# 4 1 1 >28 ~ 30 & (4) 2 1 1 1
>30 ~ 32 /4 9 1 1 >30 ~ 325 (9) 2 1 1 1
>32 ~ 34 J#] 24 0 2 =32 ~ 345 (24) 2 2 0 0
&t 37 2 4 &t 6 4 2 2

LUS : iR 74 3 TTN < 87 A JLAE P P I T

PS - fili 1 {5 14 o

B 1 —NRDSHEJL(H, HE31° ) AR h B2 —NRDSEJIL(H Kk 327 M) hAEE3h B3 —TINRJL(Z, (i 334 ) MR 7h
AT LUS K 7~ oK I B S A8 A1 S0 R FR AR, AT LUSHG 2 7 B 2 B (B B /N R Jili S 28 A 520 A LUS K 2 7 fili (8] 53 25 45 A1E |, 350 93 B st 282 1 R

A LRI ML %
15 I

5P X LA L, LUS BA S iy 2 e T Sk
A S, Aok HAEB A LIt BB 16 A 12 W (Bl
Vithgk ) Y AR 22N LUS B A
B XA Sy B LA A 19 1 18 U7V LUS PE 43 IR
BT VPA B A L e 7™ SRR B, JF-46 5 NRDS
UL PSYRYT . {H Liu"/Fl Taveira % '0F 57 2
7N LUS PR AAAE R BR 1 , FT fig 302 W gl 1 o 9™

A FEAME, A LRTH R W2 1 2k ML

O, oA
2=, I8t LUS VP4 2RI IR TAE hAEFE AR 2,
NRDS B ILTCHtA 7K il S2 28 280, U4 LUS 1743 B
il PS A7 3 ] SRR |, Bl 2 RS HESS S0 A, IR
R LUS P43 i it i — 25 58 38 V143 J7 W AR, AT B
TIN5 Ml s B G A R A BT A L S g T
WRE . A R L2 BRI ASW48 = , NRDS.,
TTN 7G5 <34 JE B = JLHR A WL, LUS 7 I R =
JLRGE i AR R % . LUS 2 NRDS iy £ %2
WA I B S5 A S il S AR T LUS 8 5 X <



- 26 ¢ I PRAR S B2 2% 2025 4F 1 55 27455 1] J Clin Ulirasound in Med , January 2025, Vol.27,No.1

iy i A B T 52 | SCAE 12 W NRDS 7 1 HL AT 52 )
I ARAR (A 5 17 LUS 2 W7 TTN F 32 ZK 3 S AN () 74 B8
4 it K B2 L2 % el S AR A 42, B e R LUS
AL MERG I NRDS 5 TTN, iR IR I21RIE . HT
I A ST B FEAR T LUS 75 5 NRDS HITTN 4k & i 52 A%
FEILPSIRYT I R E

ARBEFE LR BN, 217 1R = L2 R & LUS £
22 W NRDS 55 101 (25.35% ) , 4045 1 A 25 K A=
JG 12 h N2 Wi AY B L TTN 37 4911 (17.05% ) , F3.45% B Ik
54512 W B e WG A b ke B FROL . 2 IR L
I R 5 T A A Sk DL, T R AT B A
AV 00 DA T B YR R a2 W o (SO R I DR 2 3 T s
15 1 BT AR A e = 2 AR, B8 X 2k CT R B[] 9 2
S INE FH T RS s S A 4 DRI i 7 43 B 45 R A 1
PRI T BT AL & T A B ERAE 1T LUS B T R
13 S VAR o] 5 MR AF T SR sh A AR A
S, JUAE B B AS [) T AR B e A 5 A L il 3 92
S B R RIS TR % 2 B SR R AR SR L O
T LRI

AHIFSE 55 11 NRDS £ JLH 55 1 0l PS 1897 R
LUS 71 33 441 56 4 fili &2 5t , 5% 2 A% F PS ¥R Y7 5 LUS
LR 140158 £l &2k, 56 3 Y PS VAT 5 LUS 4R
6 1|52 4 i 5k . F W NRDS HILZ WAL PSIAYTF A
FI Tl 52 3K , 55 You Fll Huang"'BF 58 45 % —3%, NRDS
FBL 17 7™ T T B I R g W LUS W
NRDS £ L2 A5 A7 7E il 52228 I S B PPAL PSR YT 808
A 3 G N B A PS AT [ IRE RTAR 4 R LS
PR O ITAS & 1 5 ZE P SRR, IR B 1RSSR IR
B H Y. ASHESE 37 51 TIN LA 24k & i s275 6 41, 5
LR F PSYRYT A LUS $E7R 4 6158 A il & 5k, 565 2 vk A
F PSRYT A LUS#&/R 2l 58 A i &2 ik . 24 TTN &L
o 1 1 S A A s R S AR B 75 68 FH PS IR Y7 LA TS Bl i
ko WFFE B I R 2 T EE NRDS £ L 17 2 75
TNEE B TR s, 98 5 R 01 56 1 TTN J2 5 4k & il Se A8 o 5
TTN B H PR R 75 5% PP 38 I W PR e | i
Uiy 5 I AR PR D) B 7 0 1 I L A, T SR R A
LUS, PEA & B 4k A il 52 A% | I Xt B 522 1) /L4
T PSIRYT o PSR SEAZYRYT A R, #EW AT HE 55 PS AT
DA 5 i 76 1) e M L B L T 38 B L 7 Lk A it
Kk T B I P A ) Bl i o G .

25 b AR WE S AR LUS 3275 2 75 77 78 il 51275
AEHG MEHE 5 NRDS F1 TTN 4k % Jili 52725 g LA 1 PS4
I IEVPAG LT 78, ELA B (I R AR

(2]

[3]

(4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[12]

[14]

[15]

5% Sk

You H, Huang X.Effect of pulmonary surfactant on the prevention of
neonatal respiratory distress syndrome in premature infants[J].Am J
Transl Res,2021,13(4) :3642-3649.

Alhassen Z,Vali P,Guglani L, et al. Recent advances in pathophysiology
and management of transient tachypnea of newborn [J].] Perinatol
2021,41(1):6-16.

Zong HF, Guo G, Liu J, et al. Wet lung leading to RDS: the lung

ultrasound findings and possible mechanisms a pilot study from
an animal mode []J].] Matern Fetal Neonatal Med, 2021, 34 (13) :
2197-2205.

De Luca D. Surfactant replacement in preterm neonates and lung
ultrasound score in daily life of neonatal ICUs[J].Chest, 2021,
160(6) :1995-1997.

Capasso L, Pacella D, Migliaro I, et al. Can lung ultrasound score
accurately predict surfactant replacement? A systematic review and
Meta—analysis of diagnostic test studies [J].Pediatr Pulmonol, 2023,
58(5):1427-1437.

De Luca D, Alonso-Ojembarrena A, Elsayed Y,et al.Lung
ultrasound score is the forgotten, accurate, and physiologically sound
method to guide surfactant administration [J].J Pediatr, 2023, 257:
113364.

Liu J.The lung ultrasound score cannot accurately evaluate the
severity of neonatal lung disease[J |.J Ultrasound Med,2020,39(5) :
1015-1020.

Taveira M, Yousef N, Miatello J, et al.Can a simple lung ultrasound
score predict length of ventilation for infants with severe acute viral
bronchiolitis?[ J ].Arch Pediatr,2018,25(2): 112-117.

Liu J, Copetti R, Sorantin E, et al.Protocol and guidelines for point—
of—care lung ultrasound in diagnosing neonatal pulmonary diseases
based on international expert consensus[J].J Vis Exp, 2019, 145:
€58990.

Kurepa D, Zaghloul N, Watkins L, et al. Neonatal lung ultrasound
exam guidelines[]].] Perinatol ,2018,38(1):11-22.

Liu J. Ultrasound diagnosis and grading criteria of neonatal
respiratory distress syndrome[J].] Matern Fetal Neonatal Med,
2023,36(1):2206943.

Wu J, Wang Y, Zhao A, et al. Lung ultrasound for the diagnosis of
neonatal  respiratory  distress syndrome:a Meta—analysis [J].
Ultrasound Q,2020,36(2) :102-110.

Raimondi F, Migliaro F, Corsini I, et al.Neonatal lung ultrasound and
surfactant administration: a pragmatic, multicenter study [ J]. Chest,
2021,160(6) :2178-2186.

Gao YQ, Qiu RX, Liu J, et al. Lung ultrasound completely replaced
chest X-ray for diagnosing neonatal lung diseases: a 3—year clinical
practice report from a neonatal intensive care unit in China[J].

J Mater Fetal Neonatal Med,2022,35(18) :3565-3572.

Schwarz S. Pulmonary sonography neonatal diagnosis part 1[J].
Ultraschall Med,2023,44(1):14-35.

(YieFe H #1:2024-01-23)



