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Value of bedside lung ultrasound in the diagnosis of neonatal pneumonia

XIAO Tian-Tian, JIN Mei, JU Rong, YANG Sheng, GAO Shu-Qiang, JIANG Yan, ZHANG Xiao-Long. Neonatal Intensive
Care Unit, Chengdu Women and Children's Central Hospital, Chengdu 610000, China (Jin M, Email: 69517258@

qq.com)

Abstract: Objective To study the value of bedside lung ultrasound in the diagnosis of neonatal pneumonia.
Methods A total of 49 neonates who were admitted to the Neonatal Intensive Care Unit of Chengdu Women and
Children’s Central Hospital in March 2017 with respiratory symptoms as the chief complaint were enrolled. Bedside
lung ultrasound was performed within 24 hours after admission. A retrospective analysis was performed for their clinical
data and lung ultrasound findings. The value of bedside lung ultrasound in the diagnosis of neonatal pneumonia was
evaluated. Results According to the gold standard for the diagnosis of neonatal pneumonia, of all 49 neonates, 44 were
diagnosed with pneumonia. According to the criteria for the diagnosis of neonatal pneumonia based on lung ultrasound
findings, 38 neonates were diagnosed with pneumonia. In the neonates with respiratory symptoms, lung ultrasound had
a sensitivity of 86%, a specificity of 100%, a positive predictive value of 100%, and a negative predictive value of 45%
in the diagnosis of neonatal pneumonia. Among the 44 cases of neonatal pneumonia diagnosed by the gold standard, the
lung ultrasonic images showed B-lines in all 44 neonates (100%), 75% had pleural line abnormalities, 36% had patchy or
local hypoechoic area in the lung, 27% had alveolar-interstitial syndrome, and 20% had air bronchogram. Conclusions
As a new diagnostic technique in clinical practice, bedside lung ultrasound has a high sensitivity and specificity for the
diagnosis of neonatal pneumonia and can thus be used as a tool for the diagnosis of this disease.

[Chin J Contemp Pediatr, 2018, 20(6): 444-448]

Key words: Bedside lung ultrasound; Pneumonia; Diagnosis; Neonate

[ ik HIH ] 2018-01-26; [ #23Z H I | 2018-04-02
[fE& i ] MEE, @, Wit, FRE,
LfEEE | &M, &0, FATE,

444 -



F20EF o
2018 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

%ﬁﬁZJLHﬂT% ( neonatal pneumonia ) T{%ﬁiﬂ,
W 2R GE s th Bl 7 LB 29 h 68.7%, TEA Bk A
JLEYFET =, 10% B9 A JLSE Tt s H ik,
XF T8 A LR R IR AN IA I 2, H AT
TR e U R ST, EZARIEE L I AR
S ERL . MRS, SRR, A5
A JLHAMIT I R GE B TR R, AR A J LV id |
BE LA LR GRS, BEE T 10 M A HOR R &
J&, PRE5 P AE TR0 2 W R R 2
X Jii 08 R 7S 1 B2 W (B AR, T
JLEE SN B IRBESE, PR L 232 i e i 0
MR IR L A L RN 4, A
5385 1L I8 B SR AL EIAA, TR I it S A 7 TR 31 i 8
995 A8 B LA AE B A2 LA L 3E SO AP e ARk
TR SCHR AR TE i A A e A L e B
TR A LR, ARG I R FEAN FE AT, ABiE
FEXT PR 5% il 8 75 A A Ll 98w a2 W i
T
1 #RERE
1.1 HARIFH
Wk 2017 42 3 A AERGER T 4 JLE PO B
BepT A= ) LEAE B2 B A= LI R Bk

IHAFRAE: DAFRFIRGE SRR (QnfE . mng
WAME =R KA. Jibh. EMK, RIREE) R
FIFRIH AL, FFAEABLE 24 h 5835 K 55 il i
kAT, BIFSERIE (e RO . I8
WA . IR . MU S ) R LBEHERR .
1.2 FHik

A LB P T 92 A2 WA o 2 18 Sk 1
(1) Fs (BERAAAE R S e K R B 5 e
N$zfs ) 5 (2) IGPRERIL (PR 8 an=UAE
WA = MAEAE, PRI TE SRR A . K. K
PAE) s BRIk CIRIEA T HEE) |, Il
BRI QOB P S R TR 2 s (3) s
ke CIMAodr. mERL. C WM . HREEFEL
K PGB A )5 (4) MR Bl X 2R M.

B JLR L it R 12 W G An HEEE T LA b Il R PP A,
DI  a5 5R, FLIG IR 283 77 A IR P il R 1
ek

HRAE 4 BUAE PR R A LI e M il 58 53y
HEMEm % (AfF7d W) fg kPR (25
7dJ5E) -

it 368 A6 75 ) SR ] 1352 P P 4 ok i S 6 7
K R A e B A JLABE 24 h N SE . il
HRE P AL PHILIPS CX50 fE#EAM A2 WL, £
Mk, MR 12~13 MHz,

I 5 36 7 s v R P L IR 1o AR r O f 2 A il
TR R K bR E A BLADEM, S 2 i i It
WMEA TS, BREARY R 2N, WA
Jo N Fes B R it FR e A 5 i e AR A SR LA R
] FMSE TSR RIME ARG 2 15 38 LA & A G b s A8 %
SR, WMRPRMIEM SHAE . A £k, B £k, Miis .
R TIESFMEZ X A0, BB . ik i
S AE BN AR AR . A3 DX R0 R RE LA B
SHLR . WRATER . MG 2 SORCFL Sk i 2k I SE K 2k 4y
MET R BIF. B RE. FLE FEREI2IK
(K1) o BXAREMTI PR E, Rl
IHEE (ERREIARIRE ) , 20 121K ()
MR (E2) .

12 5XE"
4: MIFHG; 5. )5 100 6: 5 R,

1 e A LAl 2 ARl 3. kAl

445



%520 % 45 6 P E S RILA R E Vol.20 No.6
2018 4 6 H Chin J Contemp Pediatr Jun. 2018

[
ST
IR

@
=]

43
4.

2D
Re
Lt
@
3/

]
SHG

B2 fhEf@EirERBIRESG 2R YU, SHEE, S e s S R 6 R RS LA s EE
FOER AL (LEFER) o AR B, Sy, SoRBEE S T, S8, 20 8R K AL% (4
SRR ) o FIE Sk BRIl . bR R IR R /N T 0.5 mm, JEHF, TP, Ak (AL ER) JRmih iz,
S P M P2 15 il 6 P LT AR TR 7= A R A T T IR i O 1%, B3 %

FTERAE P IS WA 2 BRI . (1) MRRER iR ORI | Rk | FEPESTIEL . BT (e
B (B, G R, MEE) 5 (2) B UREL. ZPEIREEE.
TE B £: B &JedRR IR TMELI 52 E WU
WK BIBERT, XBFmLs%, = 5KZE 2 #HR
A L BIAS TR T Y S R 5 (3) Bl (3
FOIRSEAZ . IFREAS ) IR ATEE;  (4) 2R A 2.1 ERER

BRI (5) SR AATEA T IT A8, [l FIRN ARG 49 Bl A LR, SFEXIGES 38.2+2.6
TR R 2E U (6) SR eIt S Ji PR AR 30142611 g5 B 2741, 422
1.3 FHitESH B 5 FEIABEHEE 4.3 d.

Jui 1 SPSS 19.0 Bt X Eia i A 750 Hr . 1 HRYEHT A LRl R 2 Wi A, 49 14l

SRR ORI = drifE2E (% +5) FOR, BrAE LA, 44 BGIHZW it e, 5 0 Al I i 3R
WEBTR AR (%) Fon. AFIESDAGERAT U8 Ml A AR U R Ge 9 AL R LI —
R (JE ) R THEIRRE A2 W AL BIRIR ORI 1,

&1 49 BIFREILB— ARG IR Z L

41301 5 i R FiE f\&%ﬁﬁé HIET REHER MEREIR N R R
(s, JH) © [n(%)] [ %k (ER, ] [n(%)]  [1(%)] [7(%)] [7(%)]
ifi 5 21 44 38127 3021600 25(57) 1(1~24) 26(59)  27(61) 3(7) 34(77)
HABPEY RGHFRAH 5 388+1.9 3265+744  2(40) 1(1~1) 4(80) 3(60) 0(0) -

T CRGRHERT SRS . BRI . AERIMIB TR . TRokSR (FKEEZED L FOKIER) | AR ER . BRI
IEILEWER ., eIk REPLER . G = 18 he  “HABITW RGPIN" ALIF 2 IR, 1 BIWALZEEAE, 2 BUEE LA

ZRETE.

HRAEHT LR LI A i 7 2 Wb ifie, 40 BT BHARUSR L oo, BAMEAUSRLL 8 0.14, 2845500
AL, 38 BIZWOAN %, 2 AL RS 0.86, Wl#k 2.

PR A R ZE R 11 B 44 Pl AR ES BT BT A LA 2 8L, il
22 FMHEBEBAEEICEIMEITMUARIEILFRE  BAHEREER, 406 (100%) 1Bk, F£H
RER R RS MR LA 75%, #8538 LH BB Fr /

s 34 8 P AE LA R I SERE IR R 3R B9 B AR L Jy PR 5353 11 75 (X ( 36% ) Bl [a] 2 B AE (27% )
W2 W A= LT R ) BB ME Sl 86%, R SFME N TEREFRRME (20%) | Bl sShAEW % (9% ) |
100%, FHYEFRIIE SR 100%, BHH:TRINAE A 45% , PR (7% ) . TiAER (2% ) , W3 3 FFE 3.

- 446



F20EF o
2018 4F 6 H

o E %A )UA e &

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

&2 FHENEBAEISETHTE LR BN EITM

R3 44 BIEREILEHR B AR S A R B =

S i e 7 i A ] B (%)
AR 2 7 - \ —
Jii 4 HATR R G 5d% A1t B £ 44(100)
Jii 5 38 0 38 S WAk 33(75)
HoAbEE 2 6 5 11 BE bk 55 [l 7 16(36)
Ehf 44 5 49 Jilya A 2 A AE 12(27)
Vi R =38/44 x 100%=86%; 5 =5/5 x 100%=100%; SRR 9(20)
PHAEFTINNA =38/38 x 100%=100%; BIPEHNE =5/11 x 100%=45% Jiti i BIAEIH 2R 409)
B 8L 9K LE =86%/ (1-100% ) = o5 FAVERIA 1L = (1-86% ) RS ] 49)
0=0.14; 2JE48%0 = (0. -1=0.86, “HALPEIZ R 55 .
o S (o) Iate W )
7 AUFE 2 GINEAT, 1B AZESAE, 2 BE A LB a2 A AE
SES P, ALK AT 1 GINEE R A, 1 LIS 12)

UG, 2 B, 2 BB A LA ZEAIE, 5 BIEsGIRIRIS T,
11,

B 3 #id LAl Ao AR A E iR
(FRIHEFAIAEAE 3 A5 DL R IYE B 2R ) .

it

Jits 508 768 75 A S — BB A B2 Wi R R, i
ERAER . JLE N HZ NN, EBR L,
JIs 348 7 K B L 2R T — SR R 2 W 2
A non 1 Bourcier & =l A PR AP B 5T
GrHT S P A N PR 55 1t 388 7 12 Wt i 46
MU, 5T 2 W3 A 75 i BER R 95%,
N 60%; fili B A i B TOE h 67%, R
N 25% . FE—F il 2 W LE R 19 R ST
b, IS S 2 W U R 96%, RS R
93%", 7 Jones %5 "' Y BEHLXT EAFIT A, 48 HIXT
FEELIZ WG 2 (0 JLEE, R FH il 5068 7 R e
VE R SR 22 W 7 1 2 T ORI 2 4 1, il s e
5l R LR R G PEA AT S R, IER AR 2
BN DIRAS i 58 ) B4 0.95 (0.93~0.97 ),
F5 S ME R 0.90 (0.86~0.94) , ROC £k F i
0.901 5 117 i XoF 12 W Jli A A DX R A W ity 8 174 0%
P24 0.77(0.73~0.80 ) , R 7E24 0.91(0.87~0.94 ) ,

a /RBERIRSS I, bR TR IAIREE s o /Rl B 2k, d R/t Bigi Ak

ROC HIZE R HE AN 0.590, H7m Il (112 Wik
w1

AHSE LA b T RN A LR R G
(IRZ T, I 7 Bl 7 X2 Wi A= L 4% 1) A%
PN 86%, HRFVEN 100%, LA T HEIRIN 2%
F8HCR 0.86, FERMF KA R ELH, Liu
S5 PV R A T e A L E AT A, R e
6 30 A i S AR P AN B S 2k, X T2 W
I il 9 (A AU AR S PE Y R 100%,  TTTZEASF 5T
H i S R P ) AU B A ERE I % LR, B
JEATHE S 44 Bl N Z 8O RAE RN %, HZH
R A L, 255 58 LA & UL IH 22 55 1
PG IRVE A O, (B4 BN e v I Usk A

AugEd, DB %, SRR LLRBE Ik
553 [0 7 Ay A L 9% 1 =8 B A 7 e AR PR R
AHI T A LG 2 (32 W DL RIS B oAy Sk e
i RAERARE, 44 1 8 LAY IR R 25 45 G2
FRifE, (B0 8 75 4 A v 6 91 75 5 & R DL 55 [
FEIX, WOAE AR 98 . 5 T RE AR IR L Bl

447 -



%520 45 55 6 W)
2018 4F- 6 H

BRI &

Chin J Contemp Pediatr

Vol.20 No.6
Jun. 2018

ey, BRIGE e b, SR B
2R R SO LI BRZR AL, 1 AT s [l A X B
55 [0 75 DX/IN T 2 i, il 95 7S R UL AT
2 mm (1455 [ 7 DX AR HC S P AT A Y 1Y
/NS I I, O T/INT 2 mm A58 ] X 2 5
T I TR R P it 4% 5 e P s 4 ) T
B R TA X B A i Tt — 20T, A5
T 38 {9 fiti S A A2 W o il 8 (4 REUL AR, BB A B
o 3 {51 R SRR 7 4R R DR AR LI R AR I, R
IR A fili 2 A0 A8 B bR 53 [l A X, ELER LI
TGRS, I RER AT 5 ALl % 14932 Wb
i, PP IRXELE 24 h NZEMR, AR L e 22
DB LI AR AR . RLIHR T i P R B A
Jii A 7 AR R B SR AR L B, — AN RE
FEVE, AT P EE G A RER RIS I8

FL T JIT (2 14 i ¥R P 2 DX I A W L
Tk, AR O 2 D A A R R
e, PIEEE 6 A3 P A BB O R
Lk O, Wil 4 ASUImESX M BER
3 DR MR 4 A~20 DX PIE 8 4S73IXAYTT
B RO AR L S AN A MRk
BUNH A2 AT A R AR, R 12 43 X3 P
TR P 7 DX ARG 0, L iRAD 1 R A
B4 Ty B IR AE AN 2

BT A ETE T B X b, HAEE
TR RER B, S35k, ARBFIEEZ A H A
M, SE Wit EAr e —E . HATXE T
i v 7 PR A AR AL L S T AT SR A AE
WARGE—, AT Z AR IR RIS, 57
PRAEAL R R TR

Jiri 38 8 P 1 DA i S 0 114 B2 W - B
AN SCRRARGE Y s T GRS . 5 THRAE
T REUT S, AT/ IMEAR B I R 5
PORIZW T ERBETE b, R T A s 2

IE, AEAFENR PRAE T

(1]

(2]

(3]

(4]

[3]

(6]

(71

(8]

[9]

[10]

[11]

[12]

448 -

(& % x W]

Mathur NB, Garg K, Kumar S. Respiratory distress in neonates
with special reference to pneumonia[J]. Indian Pediatr, 2002,
39(6): 529-537.

Bourcier JE, Paquet J, Seinger M, et al. Performance
comparison of lung ultrasound and chest x-ray for the diagnosis
of pneumonia in the ED[J]. Am J Emerg Med, 2014, 32(2): 115-
118.

Liu J, Liu F, Wang HW, et al. Lung ultrasonography for the
diagnosis of severe neonatal pneumonia[J]. Chest, 2014, 146(2):
383-388.

Vergine M, Copetti R, Brusa G, et al. Lung ultrasound accuracy
in respiratory distress syndrome and transient tachypnea of the
newborn[J]. Neonatology, 2014, 106(2): 87-93.

Brat R, Yousef N, Klifa R, et al. Lung ultrasonography score to
evaluate oxygenation and surfactant need in neonates treated
with continuous positive airway pressure[J]. JAMA Pediatr,
2015, 169(8): e151797.

e i U B U T Sy = O S S A B
AL B AR bR ARTIVA R | 2011: 401-408.
Pereda MA, Chavez MA, Hooper-Miele CC, et al. Lung
ultrasound for the diagnosis of pneumonia in children: a meta-
analysis[J]. Pediatrics, 2015, 135(4): 714-722.

Torio G, Capasso M, De Luca G, et al. Lung ultrasound in
the diagnosis of pneumonia in children: proposal for a new
diagnostic algorithm[J]. Peer J, 2015, 3: e1374.

Xirouchaki N, Georgopoulos D. The use of lung ultrasound: a
brief review for critical care physicians and pneumonologists[J].
Pneumon, 2007, 20(2): 134-141.

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.

Jones BP, Tay ET, Elikashvili I, et al. Feasibility and safety of
substituting lung ultrasonography for chest radiography when
diagnosing pneumonia in children: a randomized controlled
trial[J]. Chest, 2016, 150(1): 131-138.

Ye X, Xiao H, Chen B, et al. Accuracy of lung ultrasonography
versus chest radiography for the diagnosis of adult community-
acquired pneumonia: review of the literature and meta-
analysis[J]. PLoS One, 2015, 10(6): ¢0130066.

(ARSCHwdtE: X5H])



