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Abstract

Background: Pneumonia has become aleading cause of death in children, and the selection of a timely
and accurate diagnostic method is a topic of significant interest. Objective: To compare the value of
lung ultrasound and chest X-ray in the diagnosis of childhood pneumonia, explore the clinical signifi-
cance of their combined application, and analyze the role of lung ultrasound in the treatment of child-
hood pneumonia. Methods: 86 children with pneumonia admitted to our hospital from June 2023 to
June 2024 were selected. All patients underwent laboratory tests, chest X-ray, and lung ultrasound.
The sensitivity, accuracy, positive predictive value, and negative predictive value of lung ultrasound
and chest X-ray in diagnosing childhood pneumonia were compared. The correlation between the air
bronchogram sign on lung ultrasound and the use of bronchoalveolar lavage (BAL) was also investi-
gated. Results: Among the 86 patients, lung ultrasound diagnosed 79 cases of pneumonia with a sen-
sitivity and accuracy of 91.86%. Chest X-ray diagnosed 69 cases with a sensitivity and accuracy of
80.23%. The difference in diagnostic efficacy was statistically significant (P < 0.05). Among patients
with positive lung ultrasound findings, 11 (13.9%) with a negative air bronchogram sign received
timely BAL, while 8 (10.1%) did not. Conversely, 3 (3.8%) patients with a positive air bronchogram
sign underwent BAL, while 57 (72.2%) did not. Correlation analysis showed a strong relationship be-
tween the air bronchogram sign and the application of BAL (Cramer’s V = 0.592, P < 0.05). Conclusion:
Lung ultrasound has advantages such as being non-invasive, radiation-free, simple, repeatable, con-
venient for dynamic monitoring and high safety, making it a primary choice for diagnosing childhood
pneumonia, especially given the thin chest walls of children which allow for high-quality imaging. It
reduces the use of chest X-rays and the associated cancer risk. However, lung ultrasound has limita-
tions. Combining it with chest X-ray can compensate for its shortcomings, improve diagnostic accu-
racy, reduce missed diagnoses, and enhance clinical efficiency.
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Table 1. Comparison of the diagnostic efficacy of lung ultrasound and chest X-ray for childhood pneumonia
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Table 2. Analysis of the difference between the presence or absence of air bronchogram and the use of lavage
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Table 3. Correlation analysis between the presence or absence of air bronchogram and the use of lavage
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Figure 1. Changes in the area of lung consolidation before and after treatment
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Figure 2. Lung ultrasound and chest X-ray images of a patient with childhood pneumonia. (A) Ultrasound: A small, patchy
consolidation is visible under the pleura. (B) Chest X-ray: No significant abnormalities are seen in the heart, lungs, or dia-
phragm
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Figure 3. Lung ultrasound and chest X-ray images of a patient with childhood pneumonia. (C) Ultrasound: A large, patchy
consolidation is visible under the pleura. (D) Chest X-ray: Indicates bronchopneumonia
3. ILEMXBENMERFKAE L. (C) BA: MEIERTALARKEIERX. (D) Mh: RRXSEMX

RHFFLREE RILAFH, £ 19 BV TR PR L Al & (v, 11 Bl kAT 1 i 50
BV, 8 B RIEAT RN A SV IR VAR &, £E 60 91 SV 8 VAR FH A A ) L2 A ¢ 2
b, 3 GIUBE AT T SCVE IR REBE R A, 57 B KRBT SOV I RE A L, &G, UL
TS AR o SV TR A A Te 5 SOV IR TR IR T AR SRAR S . SR R AR R IR R S 1
T 7 (B SEAR) 1 40 S AR R Rl s & S A 2R I EAT U, SRR SCRE R RMENES BAL
YT FOREAMG, HAB R BTN TR T M IAEAUR K, it B UVE N
RO 2R, sRCR R R WY IRBEIVE (0 L R AR FE I, S S UE AR R . X
Tl AT AE B B E T PR TE S G O RS D RE RS o X8R L TR G R R T R NAS
£, 0 BAL REWS FLERTRERIEIEY) . pPOLEOLIR. SGRE S, MO Z e T B, B, s T
SCRE TSR “BIE” KRB, ATRERME T RUIEIEZER) T EALRE, AT RO TN BAL R IAE TR &
fabn[24]. XT3 VE TR AL TER B L, BEVEJE B LSARVERBI g/ N IR, M, TS UE R A
ML, FRATATEASS T m R T A I AOSR IR, (EAEASBE B AR RN, AR SEAT SV Rl e A
w, BRWIEEIR. Bk, EIRRTAER, 3T mAE L, PR AR DURSE ) Ui & B 75 i &
H i S AR (K BL R S AR R 8 SR 2 A SROPII RS 15 7 BEREAT SRR RRE VS, b AR R
o [, MRAE DML TE A4 e, i B 75 G 200 v LA o S i M 00 A S8 K /N J S22 v (A S U 78
SRRV IR T BOR, NImRIR AL 12 WA AR [25]

6. &t

S HERIZ W R ATS AR — Tk, il KSR LR B EREAT . BT, W ER L. [T 3)
S L Z e mEm, CAME] 7 IURBEAERIATT, S 7k f— A iR, FAT 2>
A S 71 R 7S AR A I J L3 i 28 5 T B AT R A B2 W e 3, AR 48 iR )T 5 S I R L 175 U T T
THARE, ATCLRON JLE MRS W Zk R [26]. BN A BGE A S0 E X 2ok A B 1R s ik
W, CHRER MBS RAFEN . AFFIRR, MR X “SUE 78 UERITE” 7T REZ Bl &L

DOI: 10.12677/acm.2025.15102753 268 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15102753

FibAR, wER

i SR SCRUVE R RE VIR YT HVEE 4R bR, (HASTEATIEYED L bt — 2D IRAIE

SEEk

[1] Marangu, D. and Zar, H.J. (2019) Childhood Pneumonia in Low-and-Middle-Income Countries: An Update. Paediatric
Respiratory Reviews, 32, 3-9. https://doi.org/10.1016/j.prrv.2019.06.001

[2] Leung, D.T., Chisti, M.J. and Pavia, A.T. (2016) Prevention and Control of Childhood Pneumonia and Diarrhea. Pedi-
atric Clinics of North America, 63, 67-79. https://doi.org/10.1016/j.pcl.2015.08.003

[3] Boursiani, C., Tsolia, M., Koumanidou, C., Malagari, A., Vakaki, M., Karapostolakis, G., et al. (2017) Lung Ultrasound
as First-Line Examination for the Diagnosis of Community-Acquired Pneumonia in Children. Pediatric Emergency Care,
33, 62-66. https://doi.org/10.1097/pec.0000000000000969

[4] Pereda, M.A., Chavez, M.A., Hooper-Miele, C.C., Gilman, R.H., Steinhoff, M.C., Ellington, L.E., et al. (2015) Lung
Ultrasound for the Diagnosis of Pneumonia in Children: A Meta-Analysis. Pediatrics, 135, 714-722.
https://doi.org/10.1542/peds.2014-2833

[5] Ambroggio, L., Sucharew, H., Rattan, M.S., O’Hara, S.M., Babcock, D.S., Clohessy, C., et al. (2016) Lung Ultrasonog-
raphy: A Viable Alternative to Chest Radiography in Children with Suspected Pneumonia? The Journal of Pediatrics,
176, 93-98.e7. https://doi.org/10.1016/j.jpeds.2016.05.033

[6] Gargani, L. and Volpicelli, G. (2014) How I Do It: Lung Ultrasound. Cardiovascular Ultrasound, 12, 1-10.
https://doi.org/10.1186/1476-7120-12-25

[7] Jones, B.P., Tay, E.T., Elikashvili, 1., Sanders, J.E., Paul, A.Z., Nelson, B.P., et al. (2016) Feasibility and Safety of
Substituting Lung Ultrasonography for Chest Radiography When Diagnosing Pneumonia in Children: A Randomized
Controlled Trial. Chest, 150, 131-138. https://doi.org/10.1016/j.chest.2016.02.643

[8] Hogea, S., Tudorache, E., Pescaru, C., Marc, M. and Oancea, C. (2020) Bronchoalveolar Lavage: Role in the Evaluation
of Pulmonary Interstitial Disease. Expert Review of Respiratory Medicine, 14, 1117-1130.
https://doi.org/10.1080/17476348.2020.1806063

[9] Samson, F., Gorostiza, ., Gonzélez, A., Landa, M., Ruiz, L. and Grau, M. (2018) Prospective Evaluation of Clinical
Lung Ultrasonography in the Diagnosis of Community-Acquired Pneumonia in a Pediatric Emergency Department. Eu-
ropean Journal of Emergency Medicine, 25, 65-70. https://doi.org/10.1097/mej.0000000000000418

[10] Shah, S., Bachur, R., Kim, D. and Neuman, M.I. (2010) Lack of Predictive Value of Tachypnea in the Diagnosis of
Pneumonia in Children. Pediatric Infectious Disease Journal, 29, 406-409.
https://doi.org/10.1097/inf.0b013e3181ch45a7

[11] Yasar, A.B., Tarhan, M., Atalay, B., et al. (2023) Investigation of Childhood Pneumonia with Thoracic Ultrasound: A
Comparison Between X-Ray and Ultrasound. Ultrasound Quarterly, 39, 216-222.

[12] Esposito, S., Papa, S.S., Borzani, I., Pinzani, R., Giannitto, C., Consonni, D., et al. (2014) Performance of Lung Ultra-
sonography in Children with Community-Acquired Pneumonia. Italian Journal of Pediatrics, 40, 1-6.
https://doi.org/10.1186/1824-7288-40-37

[13] Caiulo, V.A., Gargani, L., Caiulo, S., Fisicaro, A., Moramarco, F., Latini, G., et al. (2012) Lung Ultrasound Character-
istics of Community-Acquired Pneumonia in Hospitalized Children. Pediatric Pulmonology, 48, 280-287.
https://doi.org/10.1002/ppul.22585

[14] Najgrodzka, P., Buda, N., Zamojska, A., Marciniewicz, E. and Lewandowicz-Uszynska, A. (2019) Lung Ultrasonogra-
phy in the Diagnosis of Pneumonia in Children—A Metaanalysis and a Review of Pediatric Lung Imaging. Ultrasound
Quarterly, 35, 157-163. https://doi.org/10.1097/rug.0000000000000411

[15] Yan, J., Yu, N., Wang, Y., Gao, Y. and Pan, L. (2020) Lung Ultrasound vs Chest Radiography in the Diagnosis of
Children Pneumonia: Systematic Evidence. Medicine, 99, e23671. https://doi.org/10.1097/md.0000000000023671

[16] Claes, A., Clapuyt, P., Menten, R., Michoux, N. and Dumitriu, D. (2017) Performance of Chest Ultrasound in Pediatric
Pneumonia. European Journal of Radiology, 88, 82-87. https://doi.org/10.1016/j.ejrad.2016.12.032

[17] lanniello, S., Piccolo, C.L., Buquicchio, G.L., Trinci, M. and Miele, V. (2016) First-Line Diagnosis of Paediatric Pneu-
monia in Emergency: Lung Ultrasound (LUS) in Addition to Chest-X-Ray (CXR) and Its Role in Follow-Up. The British
Journal of Radiology, 89, Article ID: 20150998. https://doi.org/10.1259/bjr.20150998

[18] Bloise, S., La Regina, D.P., Pepino, D., lovine, E., Laudisa, M., Di Mattia, G., et al. (2021) Lung Ultrasound Compared
to Chest X-Ray for the Diagnosis of CAP in Children. Pediatrics International, 63, 448-453.
https://doi.org/10.1111/ped.14469

[19] Shah, V.P., Tunik, M.G. and Tsung, J.W. (2013) Prospective Evaluation of Point-of-Care Ultrasonography for the Diag-

nosis of Pneumonia in Children and Young Adults. JAMA Pediatrics, 167, 119-125.

DOI: 10.12677/acm.2025.15102753 269 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102753
https://doi.org/10.1016/j.prrv.2019.06.001
https://doi.org/10.1016/j.pcl.2015.08.003
https://doi.org/10.1097/pec.0000000000000969
https://doi.org/10.1542/peds.2014-2833
https://doi.org/10.1016/j.jpeds.2016.05.033
https://doi.org/10.1186/1476-7120-12-25
https://doi.org/10.1016/j.chest.2016.02.643
https://doi.org/10.1080/17476348.2020.1806063
https://doi.org/10.1097/mej.0000000000000418
https://doi.org/10.1097/inf.0b013e3181cb45a7
https://doi.org/10.1186/1824-7288-40-37
https://doi.org/10.1002/ppul.22585
https://doi.org/10.1097/ruq.0000000000000411
https://doi.org/10.1097/md.0000000000023671
https://doi.org/10.1016/j.ejrad.2016.12.032
https://doi.org/10.1259/bjr.20150998
https://doi.org/10.1111/ped.14469

FibAR, wER

[20]
[21]

[22]

[23]
[24]

[25]

[26]

https://doi.org/10.1001/2013.jamapediatrics.107

Cattarossi, L., Copetti, R. and Poskurica, B. (2011) Radiation Exposure Early in Life Can Be Reduced by Lung Ultra-
sound. Chest, 139, 730-731. https://doi.org/10.1378/chest.10-2338

Stadler, J.A.M., Andronikou, S. and Zar, H.J. (2017) Lung Ultrasound for the Diagnosis of Community-Acquired Pneu-
monia in Children. Pediatric Radiology, 47, 1412-1419. https://doi.org/10.1007/s00247-017-3910-1

Tsou, P., Chen, K.P., Wang, Y., Fishe, J., Gillon, J., Lee, C., et al. (2019) Diagnostic Accuracy of Lung Ultrasound
Performed by Novice versus Advanced Sonographers for Pneumonia in Children: A Systematic Review and Meta-Anal-
ysis. Academic Emergency Medicine, 26, 1074-1088. https://doi.org/10.1111/acem.13818

Toma, P. (2020) Lung Ultrasound in Pediatric Radiology—Cons. Pediatric Radiology, 50, 314-320.
https://doi.org/10.1007/s00247-019-04524-z

De Rose, C., D’alessandro, C., Staiano, A., et al. (2018) Static Air Bronchogram in Children’s Pneumonia: A Sign of
Severity. Pediatric Pulmonology, 53, 937-943.

Gao, J., Wu, R., Zhang, Y.J., Xu, X., Sa, R.N., Li, X.A,, et al. (2024) Quantitative Evaluation of Bronchoalveolar Lavage
for the Treatment of Severe Mycoplasma pneumoniae Pneumonia in Children—A New Complementary Index: Bronchial
Insufflation Sign Score. Journal of Clinical Ultrasound, 52, 667-674. https://doi.org/10.1002/jcu.23678

Lu, X., Jin, Y., Li, Y., Weng, L. and Li, H. (2021) Diagnostic Accuracy of Lung Ultrasonography in Childhood Pneu-

monia: A Meta-Analysis. European Journal of Emergency Medicine, 29, 105-117.
https://doi.org/10.1097/mej.0000000000000883

DOI: 10.12677/acm.2025.15102753 270 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15102753
https://doi.org/10.1001/2013.jamapediatrics.107
https://doi.org/10.1378/chest.10-2338
https://doi.org/10.1007/s00247-017-3910-1
https://doi.org/10.1111/acem.13818
https://doi.org/10.1007/s00247-019-04524-z
https://doi.org/10.1002/jcu.23678
https://doi.org/10.1097/mej.0000000000000883

	无创性肺超声指标评估儿童肺炎及支气管肺泡灌洗疗效：一项(86例)回顾性分析
	摘  要
	关键词
	Non-Invasive Lung Ultrasound Indicators for Evaluating Childhood Pneumonia and the Efficacy of Bronchoalveolar Lavage: A Retrospective Analysis of 86 Cases
	Abstract
	Keywords
	1. 介绍
	2. 材料与方法
	2.1. 研究设计与人群
	2.2. 成像方案
	2.2.1. 肺超声
	2.2.2. 胸部X线
	2.2.3. 诊断标准
	2.2.4. 超声检查表现
	2.2.5. 胸部X线检查表现

	2.3. 统计学方法

	3. 研究的局限性
	4. 结果
	4.1. 肺超声检查与胸部X线检查对儿童肺炎的诊断效能比较
	4.2. 肺超声检查在儿童肺炎临床治疗中的作用

	5. 讨论
	6. 结论
	参考文献

