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E-Table 1. Causes of Diaphragmatic Dysfunction according to level of impairment (1)
 
	Central nervous system:
Brain lesions
· Stroke
· Arnold-Chiari malformation
· Multiple Sclerosis
Spinal cord lesions (cervical)
· Traumatic 
· Tumors
· Anterior horn lesions (ALS, SMA, poliomyelitis)
	Myopathies
· Muscular dystrophies (e.g. Limb-Girdle, Duchenne)
· Myotonic dystrophy
· Metabolic (e.g. malnutrition, hypophosphatemia)
· Endocrine (e.g. thyrotoxicosis, myxedema, Cushing)
· Immunologic (e.g. SLE, polymyositis, dermatomyositis)
· Disuse atrophy

	Phrenic neuropathy/lesions
· Immunologic (e.g. Guillain-Barre syndrome)
· Metabolic (e.g. porphyria’s)
· Endocrine (e.g. diabetes mellitus)
· Toxic (e.g. organophosphates
· Traumatic
· Iatrogenic (e.g. surgery, radiation)
	Paradiaphragmatic
· Lung (e.g. large pleural effusion, COPD, fibrosis)
· Abdomen (e.g. ascites, abdominal mass)
· Chest wall abnormalities (e.g. Kyphoscoliosis, Ankylosing spondylitis)


	Neuromuscular junction
· Myasthenia Gravis
· Lambert-Eaton myasthenic syndrome
· Drugs
· Toxins (e.g. botulism, venom from animals)
	Other
· Obesity
· Drugs
· ICU-AW (overlap)
· Sarcopenia




ALS: Amyotrophic lateral sclerosis; SMA: Spinal muscular atrophy; SLE: systemic lupus erythematosus; COPD: chronic obstructive pulmonary disease




















E-table 2. Reference values for expiratory abdominal muscle ultrasound
	
	Abdominal muscles
	Reference values thickness
	Ref.

	ICU
	No data available

	
	

	General population
	During
	
	

	
	Sitting, resting 
	
	

	
	External Oblique
	7.22±0.91
5.5±0.17
	(2)
(3)

	
	Internal Oblique
	11.48±2.71
11.1±3.8
	(2)
(3)

	
	Transversus Abdominis
	4.62±0.97
5.8±1.3
	(2)
(3)

	
	Rectus Abdominis
	11.0±4.3
	(2)

	
	Supine, resting 
	
	

	
	External Oblique




	Men: 6.7±1.7 (R); 6.9±1.6 (L)
Women: 5.9±1.8(R); 5.8±1.6(L)*
Men: 9.7±2.3(R); 9.6±2.1 (L)
Women: 7.3±2.0(R); 7.4±1.5(L)
Men: 5.7±1.2 (R); 5.4±1.3 (L)
Women: 4.8±1.1(R); 4.8±1.1(L)
	(4)



(5)

	
	Internal Oblique
	Men: 10.2±2.7(R); 10.4±2.7(L)
Women: 7.5±1.8(R); 7.3±1.8(L) *
Men: 11.8±2.7(R); 11.7±2.8(L)
Women: 8.5±2.2(R); 8.1±2.3(L)
Men: 8.9±2.3(R); 8.5±2.0(L)
Women: 6.1±1.3(R); 5.8±1.2(L)
	(4)



(5)

	
	Transversus Abdominis
	Men: 5.4±1.1(R); 5.7±1.1(L)
Women: 3.9±0.08(R); 4.4±0.08(L) *
Men: 4.5±1.3(R); 5.1±1.3(L)
Women: 3.6±0.09(R); 3.7±0.10(L)
Men: 4.5±0.09(R); 3.8±0.1(L)
Women: 3.5±0.08(R); 3.3±0.07(L)
4.7±1.1(Dominant side); 4.6±0.9(Nondominant side)
Men: 5.0±0.9
Women: 4.2±0.7
	(4)



(5)

(6)

	
	Total thickness of lateral three layers
	Men: 34.8±5.9(R); 35.3±6.1(L)
Women:27.6±4.4(R); 27.8±4.0(L) *
Men: 38.6±6.4(R); 38.8±6.7(L)
Women:29.6±4.6(R); 29.4±4.3(L)
21.5±5.9(Dominant side); 20.9±5.5(Nondominant side)
Men: 25.3±3.9
Women: 16.6±3.1
	(4)



(6)


	
	Rectus Abdominis
	Men: 12.5±2.2(R); 12.4±2.4(L)
Women:10.2±1.6(R); 10.2±1.5(L)
Men: 10.3±1.8(R); 10.4±1.9(L)
Women:8.7±1.2(R); 8.3±1.3(L)
	(4)

(5)

	
	Supine, contracted
	
	

	
	Transversus Abdominis
	8.7±2.1(Dominant side); 8.6±2.2(Nondominant side)
Men: 9.8±2.0
Women: 7.4±1.2
	(6)


	
	Total thickness of lateral three layers
	26.5±8.0(Dominant side); 26.0±8.2(Nondominant side)
Men: 31.7±6.3
Women: 20.0±3.8
	(6)



* measurements performed immediately below the ribcage in the direction vertical alignment with the anterior superior iliac spine
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