SUPPLEMENTARY MATERIAL
Methods:
Medical treatment of NEC in the intervention group
The initial actions consisted in insertion of a central venous line (if not already in place), nil per os (NPO) and total PN, blood culture and empirical intravenous antibiotics, low-dose inotropes (dopamine or dobutamine < 5 mcg/kg/min) in case of low systemic or mesenteric blood flow as evidenced by Doppler ultrasound, fluid expansion in case of altered peripheral perfusion or elevated lactate (>2.5 mmol/l) and early intubation with avoidance of non-invasive ventilation if requiring scalation of respiratory support. In cases of non-conclusive BUS, if procalcitonin was elevated (>1ng/ml) the patient was kept NPO and started on antibiotics while awaiting for follow-up BUS. In case of negative blood cultures, empirical intravenous antibiotics were maintained until clinical improvement and normalization of acute phase reactants. In case of negative BUS, alternative diagnoses were searched with special consideration to sepsis-induced bowel dysfunction. 

Medical treatment of NEC in the control group
Medical treatment of NEC was the same as in the intervention group except for the use of low-dose inotropes that were not protocolized.  

BUS findings and classification
BUS findings were considered definitive for NEC in the presence of one of the following findings: pneumatosis intestinalis (PNI), portal venous gas (PVG) not related to malposition of an umbilical venous catheter, complex ascitic collections (CAC) or pneumoperitoneum (PNP). BUS was considered highly probable for NEC if one of the following findings were present: altered bowel wall structure (loss of “gut signature”) together with bowel wall thickening (>2 mm), thinning (<1 mm), hyperemia (>10 color signal dots per cm2, circular abscess-like or “Y” perfusion patterns of any bowel loop) or absent bowel wall perfusion (<2 color signal dots per cm2),  bowel dilatation with concurrent diffuse absent or markedly reduced peristalsis. BUS was considered non-conclusive for NEC if only isolated altered bowel wall structure, hyperemia, bowel dilatation or focal reduction of peristalsis without any other concurrent sign were observed or in case that BUS exam could not be completed because of bowel gas interference or clinical instability. BUS was considered negative if none of the aforementioned findings were present. A small quantity of anechoic free fluid between bowel loops (simple ascites) was considered a normal finding. 
















SONO-NEC BEDSIDE ULTRASOUND EXAM PROTOCOL

IMPORTANT: Record a 5-sec clip when indicated by ⴕ and at every step of image acquisition when a pathological finding is suspected


1. PATIENT IDENTIFICATION AND IMAGE STORAGE
a. Patient name, hospital ID, date and hour

2. MICROCONVEX PROBE: ASSESSMENT OF THE LIVER AND GENERAL ASSESSMENT OF THE ABDOMINAL CAVITY
a. Settings: adjust depth and gain
b. Liver assessment for portal venous gas 
i. Horizontal swept (ⴕ)
ii. Longitudinal swept (ⴕ)
iii. Image main, right and left portal vein (ⴕ)
c. General abdominal cavity assessment for bowel dilatation, bowel movements and ascitis. Look for:
i. Ascitis between bowel loops
ii. Perform a FAST-like exam for free peritoneal fluid 
1) Pelvis (ⴕ)
2) Subdiaphragmatic area (ⴕ)
3) Hepatorrenal space and perisplenic area (ⴕ)
iii. Assess global bowel wall movements (ⴕ)

3. LINEAL PROBE: ASSESSMENT OF THE BOWEL WALL AND PNEUMOPERITONEUM
a. Settings: adjust depth and gain. Set color ROI of 1 cm2 and adjust color scale at 4 cm/sec (range 2-8 cm/sec). 
b. Perform a 4-quadrant exam
i. Horizonal swept (ⴕ)
ii. Vertical swept (ⴕ)
iii. Ziz-zag swept (ⴕ)
c. At every quadrant assess the following:
i. Bowel signature: present or absent
ii. Bowel lumen size
1) Dilatated
2) Normal
iii. Bowel perfusion (maximize Doppler gain while avoiding artifacts)
1) Hyperemia: >10 color signal dots per cm2 or a circle/”Y” pattern
2) Decreased: absent perfusion or less than 2 color dots per cm2
iv. Bowel wall thickening or thinning
1) Thinning: less than 1 mm
2) Thickening: more than 2 mm
v. Bowell wall movements
1) Decreased: less than 10 movements/30 second period
2) Fixed bowel loops
vi. Presence of pneumatosis intestinalis
1) Focal: isolated or a few in-row fixed echogenic dots within the bowel wall
2) Diffuse: multiple fixed echogenic dots encircling the bowel wall 
d. Scan right upper and left upper quadrant in lateral decubitus for the presence of pneumoperitoneum (ⴕ). Look specifically for:
1) Abdominal “A lines” that disappear while applying pressure with the transducer
2) Enhancement of the peritoneal stripe sign.  
3) Bowel point (patognomonic)




























SONO-NEC BUS RECORD FORM
Date: 
Hour: 
Patient ID:
Operator: 
To facilitate follow up, indicate with a X the location where anomalies are found

1. PORTAL VENOUS GAS
a. Present □
i. Peripheral PVG (“fixed”) □
ii. Central PVG (“moving gas”) □
b. Absent □
c. Not assessed □

2. PNEUMATOSIS INTESTINALIS
a. [image: Imagen que contiene interior

Descripción generada automáticamente]Present □
i. Focal/localized (isolated or few “in-row” echogenic dots) □
ii. Diffuse/extensive (“circle” or “half-moon”) □
b. Absent □
c. Not asessed □

3. BOWEL WALL ANOMALIES 
a. [image: Imagen que contiene interior

Descripción generada automáticamente]Present □. Detail the following
i. Thickening (>2mm) □
1. Record the largest diameter: _____mm 
ii. Thinning (<1mm) □
1. Record the lowest diameter:_____mm
iii. [image: Imagen que contiene interior

Descripción generada automáticamente]Bowel wall hyperemia□
1. Nº of color dots per cm2_____
2. Circle-like or Y-patterns □
iv. Bowell wall ischemia□
1. Reduced perfusion(<2 color dots/cm2) □
2. Absent (no color dots) □
v. [image: Imagen que contiene interior

Descripción generada automáticamente]Reduced peristalsis
1. Reduced movements (compare with adjacent normal loops) □
2. Fixed loop □
vi. Bowel dilatation □
1. Dilatated bowel lumen (compare with normal bowel loop) □
2. Measure maximal bowel lumen diameter_______mm 
b. Absent □
c. Not assessed □

4. ASCITIS
a. Present □
i. Simple ascitis (not localized, anechoic) □
ii. Complex ascitis (echogenic detritus) □
iii. Complex fluid collections/abscess □
b. Absent □
c. Not assessed  □

5. PNEUMOPERITONEUM 
a. Present □
b. Absent □
c. Not assessed  □



BUS FINDINGS: CONCLUSION (should always be completed)
a. DEFINITIVE FOR NEC□
b. HIGHLY PROBABLE FOR NEC□
c. NON-CONCLUSIVE □
d. NEGATIVE FOR NEC□




Supplementary Table 1: Classification of NEC cases at first clinical and imaging evaluation and during follow up according to the different definitions. 
	
	CONTROL GROUP (n=22)
	INTERVENTION GROUP (n=14)
	p

	NEC CONFIRMATION AT INITIAL IMAGING
-Operational definition (study main outcome)
	
10 (45.4%)
	
14 (100)
	
.001

	-Bell’s stage >II definition
-VON case definition
-“2 of 3 rule” case definition
-BUS compatible with NEC
Definitive 
Highly probable
	5 (22.7)
5 (22.7)
9 (40.1)
-
-
-
	2 (14.3)
2 (14.3)
9 (64.2)
14 (100)
11 (78.6)
3 (21.4)
	.681
.681
.305
-
-
-

	NEC CONFIRMATION AT FOLLOW-UP
-Operational definition
	
22 (100)
	
14 (100)
	
1

	[bookmark: _Hlk96777967]-Bell’s stage >II
-VON case definition
-“2 of 3 rule” case definition
-BUS compatible with NEC  
Definitive 
Highly probable
	22 (100)
20 (90.1)
22 (100)
-
-
-
	6 (42.9)
6 (42.9)
13 (92.9)
14 (100)
13 (92.1)
1 (7.8)
	.000
.000
.389
-
-
-


BUS: bedside ultrasound; VON: Vermont-Oxford Network


















Supplementary table 2: BUS findings in the intervention group and derived changes in therapy
	
	SURGICAL NEC 
(n=4)
	MEDICAL NEC NEC (n=10)
	NON-CONFIRMED NEC (n=21)
	p

	INITIAL BUS
	
	
	
	

	DOL at initial BUS
	13 (5-35)
	14 (5-23)
	18 (4-21)
	.963

	BUS Findings
-PNI
-PVG
-Complex ascites
-PNP
-Loss of gut signature
-BW thickening
-BW thinning
-BW hyperemia
-BW ischemia
-Bowel dilatation
-Absent/reduced peristalsis
	
4
3
1
1
4
4
1
3
1
4
4
	
6
3
0
0
9
9
1
6
0
8
10
	
0
0
0
0
2
0
0
2
0
8
10
	
.000
.000
.019
.019
.000
.000
.112
.002
.019
.058
.009

	BUS classification
-Definitive
-Highly probable
-Non-conclusive
-Negative
	
4
0
0
0
	
7
3
0
0
	
0
0
8
13
	

.000

	Initial therapy
-No change
-Start medical treatment
-Surgery
	
0
4
2
	
0
10
0
	
10
11
0
	

.000

	FOLLOW-UP BUS
	
	
	
	

	Number of follow-up BUS
	4 (2.5-5)
	2.5 (2-4)
	1 (1-2)
	.005

	BUS findings
-PNI
-PVG
-Complex ascites
-PNP
-Loss of gut signature
-BW thickening
-BW thinning
-BW hyperemia
-BW ischemia
-Bowel dilatation
-Absent/reduced peristalsis
	
4
3
1
1
4
3
1
3
1
4
4
	
9
1
1
0
10
9
2
5
1
9
9
	
0
0
0
0
3
0
0
1
0
6
5
	
.000
.000
.112
.019
.000
.000
.082
.002
.112
.000
.000

	BUS classification
-Definitive
-Highly Probable
-Non-conclusive
-Negative
	
4
0
0
0
	
9
1
0
0
	
0
0
6
15
	

.000

	Therapy 
-No change
-Medical treatment change
-Surgery
	
0
2
2
	
6
4
0
	
19
2
0
	

.000


BUS: bedside ultrasound; BW: bowel wall; DOL: day of life; PNI: pneumatosis intestinalis, PNP: pneumoperitoneum; PVG: portal venous gas. Results are compared by the χ2 test or Kruskal-Wallis test as appropriate. 
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