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ABSTRACT
In this paper, we explain why lung ultrasound (LUS) should replace chest x-ray to diagnose neonatal lung diseases and might be routinely used in NICUs.
Ultrasound can diagnose a variety of common neonatal lung diseases(NLDs): A variety of NLDs that can be diagnosed by CXR can be clearly and differentially diagnosed by LUS now.NLDs, including RDS,MAS, pneumonia,pneumothorax,atelectasis,lung bleeding and pleural effusion,all have their own characteristic ultrasound imaging features. 
The sensitivity and accuracy of ultrasound diagnosis of NLDs are higher than those of conventional CXR examinations:1)LUS has higher sensitivity for the diagnosis of atelectasis and can reveal “occult atelectasis” : According to our study, the LUS can find 100% atelectasis,whereas CXR could detect only approximately 75% of atelectasis.2)Ultrasound can accurately diagnose and identify pseudo atelectasis: In clinical practices,there were some patients diagnosed as atelectasis by CXR on admission,but in fact  they were not, so for these so called “atelectasis”,we named them as  term pseudoatelectasis.3)The sensitivity and accuracy of ultrasound diagnosis of pneumothorax are superior to those of CXR:The ultrasound diagnosis of pneumothorax is very sensitive and specific, both a meta-analysis and a prospective controlled study had showed that the LUS was more accurate than chest radiography for detection of pneumothorax.4)The sensitivity and accuracy of ultrasound diagnosis of pneumonia are superior to CXR: A systematic review and meta-analysis about LUS in diagnosing adult pneumonia revealed that both the  sensitivity and specificity for the diagnosis of pneumonia using LUS were 94% and 96%, respectively.Our long-term clinical practice and experience also confirmed that LUS might replace CXRs for diseasing pneumonia.5)Ultrasound is accurate and reliable for the diagnosis and identification of RDS and TTN: In clinical practice,TTN is often treated as RDS with a misdiagnosis rate as high as 62% -77%, which may lead to a series of serious adverse consequences.However,LUS can clearly differentiate RDS from TTN, thus avoiding misdiagnosis and mistreatment. 
Lung ultrasound can accurately reveal the etiology of long-term oxygen dependence in premature infants:Long-term oxygen dependence is a common problem in preterm infants,especially in those with GA <32 weeks. LUS not only helps to clarify and identify the causes of oxygen dependence but also helps guide treatment, improve the prognosis of patients and avoid misdiagnosis of BPD .
Application in our clinical practice:From March 2017,LUS has been routinely performed in our hospital to replace CRX for the diagnosis and differential diagnosis of NLDs; thus, hospitalized pediatric patients can avoid undergoing CRX for NLDs.
Why the traditional chest X-ray is not a good method for the diagnosis of NLDs:First, the position of the infant and the direction of the of the radiation beam might hinder the detection of the focus of injury in some areas, such as deep areas in the lungs or the posterior lungs.As we all know, the adults or children are in the postero-anterior position while the newborn infants are in the antero-posterior position when taken CRX. Second, the radiation beam might not be sufficiently strong to detect tiny areas of the lung injury.Third, spontaneous breathing or mechanical ventilation might result in chest radiographic images obtained during expiration.While LUS can detect small areas of atelectasis in almost any part of the lungs, regardless of the patient’s position.
Conclusions:Therefore, for clinicians with sufficient experience, experience, well understanding and mastery of LUS, use of ultrasound instead of CRX as the preferred method for NLDs is not only necessary but also feasible 
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