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Supplementary Text 1. Respiratory management policy
In the delivery unit, infants were resuscitated according to Japan’s neonatal cardio-pulmonary resuscitation guidelines for both term and preterm infants (Hosono S. The Textbook of Neonatal Cardiopulmonary Resuscitation. 3rd ed. https://www.ncpr.jp/eng/course_material.html), and a single consensus manual for neonatal intensive care was used. Continuous positive airway pressure is the preferred method for providing respiratory support if infants have spontaneous breathing or start to breathe regularly after providing positive pressure ventilation with a bag and mask. Respiratory support was adjusted to maintain a pH between 7.25–7.35, transcutaneous oxygen saturation of 88–94%, and PaCO2 of 40–60 mm Hg. Infants were intubated for persistent apnea episodes, excessive labored breathing, or failure to meet the abovementioned respiratory management policy standards and were ventilated using a Babylog VN500 (Dräger, Lübeck, Germany) ventilator. We routinely applied synchronized intermittent mandatory ventilation mode to eliminate conflict between mechanical ventilation and spontaneous breathing by synchronizing mechanical motions with the infant effort via an inspiration triggering system. Maximum inspiratory pressure and positive end expiratory pressure were adjusted to maintain a target tidal volume of 4 to 6 mL/kg. Surfactants were administered based on respiratory difficulty, radiography, fraction of inspired oxygen to maintain target oxygen saturation values, and stable microbubble rating. In Japan, a non-invasive approach for surfactant administration (e.g., INSURE: intubated-surfactant-extubate and LISA: less-invasive-surfactant-administration) is not commonly used to treat extremely preterm infants, especially those born with a gestational age between 22 and 24 weeks, due to the risk of intraventricular hemorrhage from unstable respiratory and circulatory dynamics. It is recommended that these infants are placed on a mechanical ventilator for at least 72 hours after birth to stabilize their respiratory status and to avoid re-intubation stress (Neonatal Research Network of Japan. Neonatal Intensive Care Manual for infants born at less than 28 weeks of gestation.　http://plaza.umin.ac.jp/nrndata/pdf/NICUManual.pdf). Once the mean airway pressure was less than 10 mmHg and FiO2 was less than 0.3, the infants were extubated to achieve continuous positive airway pressure or biphasic continuous nasal positive airway pressure (Infant Flow SiPAP; Carefusion, San Diego, USA). These procedures were applied to prevent apneic episodes or alveolar collapse at the end of exhalation.


Supplementary Figure 1. Ultrasonographic horizontal view of the diaphragm
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The diaphragm is a 3-layered structure situated deep in the intercostal muscles (‡) that span the two ribs. The diaphragm muscle tissue is hypoechoic (†) on ultrasound and the two layers of connective tissue encasing the muscle (parietal pleura and peritoneal membrane) are hyperechoic (*).


Supplementary Table1. Basic patient characteristics
	
	N = 20

	Gestational age, weeks, median [IQR]
	26.2
	[25.2–27.1]

	Birth weight, g, median [IQR]
	671
	[597–794]

	Male sex, n (%)
	14
	(70)

	Cesarean delivery, n (%)
	16
	(80)

	Surfactant administration, n (%)
	18
	(90)

	Intubated time after birth, median [IQR]
	4
	[2–6]

	Time of first DU after birth, median [IQR]
	122
	[111–137]

	Use of sedative drugs, n (%)
	12
	(60)

	Days of mechanical ventilation, median [IQR]
	27
	[13–48]

	Days of hospitalization, median [IQR]
	122
	[106–136]














Abbreviations: DU, diaphragm ultrasound; IQR, interquartile range
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