Supplementary materials

Supplementary Table 1. Patients’ assessment information. 
	Scales
	Patient

	
	S1
	S2

	
	BE
	tSCS
	ESS
	BE
	tSCS
	ESS

	



ISNCSCI
	NLI
	T5
	T4

	
	AIS
	A
	B

	
	LEMS
	0
	0

	
	UEMS
	50
	50

	
	VAC
	No
	Yes

	
	DAP
	No
	Yes

	
	Pathological reflexes
	-
	+

	
	Spasm frequency (PSFS)
	0
	1
	2
	2
	1
	3

	
	Pain (VAS)
	80mm
	20mm
	NA

	
	Pain management
	Lyrica
	no

	
	Rehab (during 1 year)
	yes
	no

	
	Level of lesion
	Th7
	Th4

	
	Length of lesion
	N/A
	N/A

	
	Blood presence
	no
	no

	



ASAF
	AC of the heart
	N
	N

	
	AC of the BP
	N
	160-180 mmHg 
	160-180 mmHg
	N
	140-160 mmHg
	140-160 mmHg

	
	AC of sweating
	N
	HBL#
	N

	
	Temperature regulation
	N
	N

	
	AC and SC of BPS
	N
	N

	
	Bladder management
	0
	0

	
	Bowel management
	1
	2

	
	Sexual function
	2
	1

	
	BP at rest
	128/79
	135/80

	
	HR at rest
	63
	60

	
	Orthostatic test 
(lying down – sit)
	NEG
	NEG

	
	History of AD
	yes
	no

	
	Medications
	no
	no

	
SCIM
	Self Care (out of 20)
	   16
	18
	18

	
	Respiration and sphincter management (out of 40)
	6
	37
	38


	
	Mobility (out of 40)
	37
	12
	19


	
	Total (out of 100)
	59
	67
	75

	NBDS
	Total
	2
	5

	
	GS (out of 10)
	8
	7

	

NBSS
	Incontinence (out of 29)
	26
	22
	22
	10

	
	Storage/voiding (out of 22)
	14
	13
	13
	4

	
	Consequence (out of 23)
	6
	6
	6
	8

	
	QOL (out of 10)
	4
	5
	5
	2

	
	
	D
	D
	D
	B

	PHQ9
	
	5
	0
	0

	SF – 36
	Total
	91
	
	77
	96
	
	

	MAS
	
	0
	1
	1+
	1+
	1+
	2



BE – before enrollment in study
ISNCSCI – International Standard for neurological classification of spinal cord injury
NLI – neurological level of lesion
AIS – ASIA (American spinal cords injury association) Impairment Scale
LEMS – lower extremities motor sub-scores
UEMS – upper extremities motor sub-scores
VAC – voluntary anal sphincter contraction
DAP – deep anal pressure
Pathological reflexes
PSFS – Penn Spasm Frequency Scale
VAS – visual analog scale
ASAF – Autonomic Standard Assessment Form
АС – autonomic control
BP – blood pressure
BPS – broncho-pulmonary system
SC – Somatic control
HR – heart rate
HBL – hyperhidrosis below lesion
SF-Spasm frequency
OT – orthostatic test
History of AH – arterial hypertension
SCIM III – Spinal Cord Independence Measure 
MBDS – The Neurogenic Bowel Dysfunction Score (GS-general satisfaction)
NBSS – The neurogenic Bladder Symptom Score (QOL – quality of life)
PHQ9 – Patient Health Questionnaire-9
SF – 36 – The Short Form-36
MAS – Modified Ashworth Scale 
NEG – negative
N – normal


Supplementary Table 2. Volitional movements with tSCS and EES. 
* - significant difference between before and during stimulation.
** - significant difference between during stimulation and after stimulation.
*** - significant difference between before stimulation and after stimulation.
N/S – non-significant change
	
	
	Subject 1
	Subject 2

	
	
	Knee

	
	
	Left
	Right
	Left 
	Right

	
	
	Mean±SE
	 
	Mean±SE
	 
	Mean±SE
	 
	Mean±SE
	 

	tSCS1
	Before
	6.223±1.112
	*
	2.868±0.335
	* 
	17.796±0.56
	*
	1.234±0.138
	*

	
	Stim
	15.469±0.854
	**
	10.111±0.48
	**
	26.857±1.02
	**
	4.146±0.585
	N/S

	
	After
	7.822±0.324
	N/S
	3.146±0.348
	N/S
	4.76±0.786
	***
	2.657±0.267
	***

	tSCS2
	Before
	10.497±1.269
	*
	0.402±0.0544
	*
	5.384±0.468
	N/S
	1.923±0.288
	*

	
	Stim
	16.019±1.819
	**
	7.133±1.076
	N/S
	10.443±1.178
	**
	7.41±0.972
	N/S

	
	After
	6.649±0.984
	N/S
	3.144±0.335
	***
	13.486±0.655
	***
	2.539±0.44
	***

	ESS1
	Before
	15.426±1.049
	*
	4.683±0.554
	*
	28.013±0.622
	*
	12.151±2.812
	*

	
	Stim
	11.213±0.996
	N/S
	22.864±1.44
	**
	58.042±1.556
	**
	26.558±4.303
	**

	
	After
	12.992±1.349
	N/S
	5.317±0.599
	N/S
	37.888±5.156
	***
	12.195±1.869
	N/S

	ESS2
	Before
	23.968±3.73
	*
	6.885±0.571
	*
	8.664±0.519
	*
	6.802±0.864
	*

	
	Stim
	57.285±1.029
	**
	32.008±1.965
	**
	51.919±1.95
	**
	45.765±1.107
	**

	
	After
	64.916±1.912
	***
	41.257±2.909
	***
	5.167±0.571
	***
	6.043±0.489
	N/S

	
	Ankle

	
	Left
	Right
	Left 
	Right

	
	Mean±SE
	 
	Mean±SE
	 
	Mean±SE
	 
	Mean±SE
	 

	tSCS1
	Before
	3.678±0.809
	*
	3.02±0.408
	N/S
	22.794±2.642
	N/S
	5.012±1.118
	*

	
	Stim
	7.05±1.102
	**
	3.241±0.441
	N/S
	24.251±1.543
	**
	15.989±2.537
	**

	
	After
	2.954±0.455
	N/S
	3.126±0.376
	N/S
	4.018±0.484
	***
	2.623±0.565
	***

	tSCS2
	Before
	6.473±0.868
	N/S
	0.609±0.0747
	N/S
	9.734±1.433
	*
	8.794±0.929
	*

	
	Stim
	7.491±1.141
	**
	1.193±0.197
	**
	23.523±2.819
	**
	2.143±0.364
	**

	
	After
	16.784±1.078
	***
	2.785±0.382
	***
	1.594±0.202
	***
	5.478±0.517
	N/S

	ESS1
	Before
	2.997±0.415
	N/S
	2.554±0.27
	N/S
	0.464±0.0655
	*
	8.075±1.318
	*

	
	Stim
	2.577±0.333
	N/S
	3.44±0.331
	N/S
	9.974±1.112
	**
	17.763±3.438
	**

	
	After
	2.468±0.468
	N/S
	3.172±0.448
	N/S
	0.502±0.0791
	N/S
	8.33±0.984
	N/S

	ESS2
	Before
	2.457±0.285
	N/S
	1.061±0.161
	*
	0.534±0.0748
	*
	0.917±0.145
	*

	
	Stim
	2.181±0.265
	N/S
	2.229±0.341
	N/S
	20.204±2.066
	**
	8.894±1.558
	**

	
	After
	1.452±0.138
	***
	1.793±0.368
	N/S
	0.634±0.163
	N/S
	1.055±0.0768
	N/S



Supplementary Table 3. Balance control with tSCS and EES. (Data represent % changed from non-stim; blue – positive changes, red – negative changes, N/S – non-significant changes.)
	
	Subject 1
	Subject 2

	Position
	
	
	tSCS
	EES
	tSCS
	EES

	



Hands Forward
	Trunk
	Sa
	-5.0±3.4
	38.4±5.9
	-19.47±1.62
	-13.96±1.69

	
	
	St
	-11.1±4.7
	46.5±6.4
	-29.13±2.10
	-3.73±0.91

	
	
	At
	-15.34±6.1
	N/S
	-27.25±3.60
	N/S

	
	
	TSc
	-14.69±7.2
	18.8±3.6
	-10.34±1.99
	N/S

	
	
	TH1
	N/S
	11.56 %±0.31
	N/S
	2.64%±0.55

	
	
	UV3
	N/S
	22.723±0.476
	-11.55±0.94
	N/S

	
	Head
	NH2
	N/S
	14.53±1.94
	N/S
	3.04±0.6

	
	
	NV1
	-4.2±1.8
	16.9±3.6
	-14.15±0.9
	N/S

	
	Arms
	WH3
	67.7±20.8
	 NS
	-9.42±1.54
	3.64±1.29

	
	
	WV2
	32.7±8.65
	15.4±1.9
	-5.34±0.68
	N/S

	
	
	Ae
	60.66±13.10
	N/S
	2.91±0.67
	N/S

	
	
	
	
	
	
	

	



Hands
Sideward
	Trunk
	Sa
	-20.48±1.81
	40.22±4.29
	-22.51±1.99
	N/S

	
	
	St
	8.31±1.83
	28.23±1.80
	-16.17±1.18
	N/S

	
	
	At
	11.35±1.05
	-14.29±1.13
	-15.68±2.4
	N/S

	
	
	TSc
	N/S
	25.31±2.71
	5.96±1.04
	9.65±1.90

	
	
	TH1
	N/S
	18.97 %±0.61
	1.87%±0.55
	9.75%±0.67

	
	
	UV3
	-4.49±1.26
	19.04±0.72
	-12.66±0.63
	6.56±0.58

	
	Head
	NH3
	-4.91±1.97
	27.67±1.95
	N/S
	14.27±0.68

	
	
	NV1
	2.69±0.94
	14.42±0.47
	-5.08±0.47
	4.13±0.55

	
	Arms
	WH2
	19.66±3.97
	N/S
	N/S
	N/S

	
	
	WV2
	N/S
	-28.92±3.52
	-47.33±4.30
	-35.28±3.75

	
	
	
	
	
	
	

	  



Hands
Upright
	Trunk
	Sa
	-10.98±1.08
	45.55±0.83
	-11.54±2.49
	N/S

	
	
	St
	N/S
	29.09±3.54
	-23.03±3.64
	4.29±1.21

	
	
	At
	N/S
	N/S
	-14.21±4.65
	N/S

	
	
	ScH1
	N/S
	16.81±0.77%
	11.37±3.20
	6.955±0.39

	
	
	UV4
	N/S
	22.11±1.47
	-7.64±0.92
	N/S

	
	Head
	ChH2
	N/S
	19.67±0.89
	7.84±2.31
	8.87±0.60

	
	
	ChV3
	N/S
	N/S
	N/S
	N/S

	
	Arms

	WH4
	26.72±1.09
	16.87±3.24
	N/S
	22.89±2.12

	
	
	WV1
	105.25±4.67
	N/S
	N/S
	N/S

	
	
	EH3
	18.33±1.10
	19.04±2.61
	N/S
	19.63±2.87

	
	
	EV2
	63.9±17.27
	N/S
	N/S
	N/S

	
	
	Ae
	24.83±6.68
	N/S
	N/S
	N/S
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Supplementary Videos:

Video 1. Initiation of voluntary stepping movements with tSCS and with EES in S1 before (tSCS1 and EES1) and after (tSCS2 and EES2) stimulation-enabled rehabilitation sessions in a side position with the upper leg placed in the gravity-neutral system. 
 
Video 2. Initiation of voluntary stepping movements with tSCS and with EES in S2 before (tSCS1 and EES1) and after (tSCS2 and EES2) stimulation-enabled rehabilitation sessions in a side position with the upper leg placed in the gravity-neutral system. 

Video 3. Effect of tSCS and EES on balance during hands-forward sitting position performed by S1. Vertical lines demonstrate the changes in trunk curvature and horizontal lines demonstrate the changes in the shoulder and arm height.

Video 4. Effect of tSCS and EES on balance during hands-forward sitting position performed by S2. Vertical lines demonstrate the changes in trunk curvature and horizontal lines demonstrate the changes in the shoulder and arm height.
