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SUPPLEMENTARY MATERIALS 

 

I. SUPPLEMENTARY METHODS 

Behavioral Measures 

The Purdue Pegboard Test (PPT) is a standardized quantitative test requiring 

coordinated reach and grasp components. Patients were seated and presented with a plastic 

board with 2 cups across the left and right top side containing 25 metal pins in each, and 

two vertical rows of 25 small holes at the center. After a start cue, patients pick up the pin 

one at a time and place it to the hole as many as possible within 30 seconds. The trial was 

repeated 3 times and the score was calculated with the average number of pins placed. 

When the patient could not perform the task, due to limb paresis or pain, a score of 0 was 

administered. 

The Hand dynamometer (Lafayette Instrument Company, Indiana; 

https://www.prohealthcareproducts.com/100-kg-220lb-hand-grip-dynamometer-lafayette-

instruments/) is a validated test to measure handgrip force (Grip). Patients were seated with 

the LAH positioned at the side of the body, holding the dynamometer. They were asked to 

squeeze the dynamometer as forcefully as possible, without other body movements. An 

average of 3 trials was used for handgrip scores. 

The Motor Screening Task (MST) provides a measurement of movement time to assess 

sensorimotor deficits in CANTAB (https://www.cambridgecognition.com/cantab/cognitive-

tests/attention/motor-screening-task-mot/). Colored crosses are presented in different 

locations on the screen, one at a time. Patients were asked to select the cross on the screen 

as quickly and accurately as possible. Outcome measures assessed the participant's speed of 

response. 

  

https://www.prohealthcareproducts.com/100-kg-220lb-hand-grip-dynamometer-lafayette-instruments/
https://www.prohealthcareproducts.com/100-kg-220lb-hand-grip-dynamometer-lafayette-instruments/
https://www.prohealthcareproducts.com/100-kg-220lb-hand-grip-dynamometer-lafayette-instruments/
https://www.cambridgecognition.com/cantab/cognitive-tests/attention/motor-screening-task-mot/
https://www.cambridgecognition.com/cantab/cognitive-tests/attention/motor-screening-task-mot/
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II. SUPPLEMENTARY TABLES 

Table S1. Inclusion and exclusion criteria (ISIS-HERMES RCT) 

Inclusion criteria 

1 Ages between 18 and 70 years of age, inclusive. 

2 Ischemic infarct in the carotid artery territory.  

3 Confirmation of ischemic stroke from diffusion and FLAIR MRI images. 

4 Delay from stroke onset less than 14 days, inclusive. 

5 

Persistent moderate to severe neurological deficit documented by the National 

Institutes of Health Stroke Scale (NIHSS) between 7 and 24 (inclusive) days at 

inclusion, and at baseline visit performed at the Time of treatment infusion.  

6 Rankin score 0 or 1 prior to stroke. 

7 Standard medical care, including antihypertensive, antiplatelet and statin therapy 

8 Willing and able to follow a rehabilitation program. 

9 Willing and able to comply with all aspects of the treatment and testing schedule. 

10 Willing to participate to the study. 

Exclusion criteria 

1 Very severe stroke with possible fatal outcome. 

2 NIHSS > 24. 

3 Any neurological disorder with persistent handicap (Rankin > 2 prior stroke). 

4 Severe psychiatric illness. 

5 History of myocardial infarct in less than 3 months. 

6 History of thromboembolic disorder in less than 6 months. 

7 Organ transplantation. 

8 
Known human immunodeficiency virus, B or C viral hepatitis or severe local 

infection.  

9 Immunosuppressant or immunomodulatory ongoing treatment.  

10 History of malignant disease. 

11 History of chemotherapy. 

12 Severe kidney disease (creatinine clearance less than 90 ml/min/1,73m2, exclusive). 

13 Severe liver disease (INR > 1.4 under antivitamin K medication). 

14 Severe obesity preventing bone marrow sampling.  

15 Life expectancy less than 3 months.  

16 Contraindication for MRI. 

17 Refusal to participate. 

18 
Pregnant or women of childbearing potential who were not able to use an effective 

method of avoiding pregnancy throughout the trial. 

19 Ongoing participation in any other treatment trial.  

20 
Person who is deprived of liberty by judicial or administrative decision or placed 

under judicial protection.  

21 No Social Security affiliation.  
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Table S2. Correlations between behavioral scores and lesion volume, clinical and 

cognitive scores at M0. Correlations were performed using the Spearman test with rho 

coefficient and 95% Confidence intervals (95% CI) obtained with bootstrapping based on 1000 

samples. 

 
PPT Grip MST 

 
Rho  

95% CI 

[lower, upper] Rho  

95% CI 

[lower, upper] Rho  

95% CI 

[lower, upper] 

Lesion Volume -0.414* [-0.811, 0.016] -0.397* [-0.715, 0.040] -0.444* [-0.744, -0.086] 

NIHSS -0.633* [-0.824, -0.351] -0.576* [-0.819, -0.205] -0.490* [-0.739, -0.133] 

FMS 0.628* [0.265, 0.856] 0.657* [0.347, 0.853] 0.586* [0.261, 0.808] 

Barthel 0.714* [0.462, 0.856] 0.563* [0.22, 0.799] 0.609* [0.271, 0.846] 

mNIHSS -0.619* [-0.833, -0.285] -0.576* [-0.803, -0.247] -0.415* [-0.74, -0.026] 

mFMS 0.597* [0.223, 0.819] 0.628* [0.277, 0.852] 0.474* [0.104, 0.732] 

CoordFMS 0.444* [0.147, 0.68] 0.379 [0.041, 0.653] 0.325 [-0.037, 0.612] 

SensoryFMS 0.478* [0.133, 0.741] 0.548* [0.211, 0.787] 0.559* [0.244, 0.774] 

Total RBANS 0.547* [0.197, 0.789] 0.265 [-0.138, 0.585] 0.395* [0.027, 0.690] 

Spatial 0.512* [0.133, 0.813] 0.559* [0.228, 0.803] 0.418* [0.067, 0.727] 

Attention 0.510* [0.182, 0.732] 0.261 [-0.094, 0.579] 0.442* [0.106, 0.681] 

* indicates significant correlation at p < 0.05 (2-tailed) after bootstrap with 1000 samples. See 

the glossary for abbreviations  

 

 

Table S3. Correlations between LAH performances assessed with PPT, grip and MST 

and the modified Rankin Score (mRS)  at 6 month (M6) and 24 month (M24) follow-up. 

Correlations were performed using the Spearman test with rho coefficient and 95% Confidence 

intervals (95% CI) obtained with bootstrapping based on 1000 samples. 

 

mRS 
PPT Grip MST 

rho [95% CI] p rho [95% CI] p rho [95% CI] p 

M6 -0.638 [-0.842, 0.363] < 0.001 -0.589 [-0.831, -0.207] 0.001 0.687 [0.371, 0.869] < 0.001 

M24 -0.74 [-0.899, -0.482] < 0.001 -0.627 [-0.842, -0.285] 0.001 0.522 [0.154, 0.759] 0.006 
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Table S4. Estimates of Fixed Effects for the PPT linear mixed model. Positive estimates 

and t values predict better LAH PPT performances 

Parameter Estimate SE dof t p 95% C I 

      
Lower  Upper  

Intercept 16.40 2.88 33 5.70 <0.001 10.54 22.26 

iPLIC at M0* 17.41 4.64 49 3.75 <0.001 8.09 26.73 

iPLIC at M6 0.62 4.69 48 0.13 0.895 -8.81 10.06 

iPLIC at M24 1.16 5.50 45 0.21 0.834 -9.91 12.23 

iSLF at M0* 19.46 6.09 51 3.19 0.002 7.22 31.69 

iSLF at M6 9.78 6.12 49 1.60 0.117 -2.52 22.08 

iSLF at M24 2.55 2.18 50 1.17 0.249 -1.84 6.94 

cALIC at M0* -29.28 5.99 50 -4.89 <0.001 -41.31 -17.25 

cALIC at M6 -5.62 5.07 46 -1.11 0.273 -15.82 4.58 

cALIC at M24 0.58 2.59 41 0.23 0.823 -4.65 5.82 

Volume* -0.02 0.01 28 -3.18 0.004 -0.04 -0.01 

Age -0.04 0.05 23 -0.89 0.382 -0.13 0.05 

Gender (M/F) -0.14 0.82 17 -0.17 0.868 -1.87 1.59 

Cell therapy (Yes/No) 0.55 0.73 21 0.75 0.460 -0.97 2.08 

Higher values of PPT indicate better performances. i- indicates ipsilesional tract; c- 

contralesional tract; SE standard error; dof degree of freedom; CI confidence intervals of 

estimates with lower and upper bounds. Significant parameters are indicated using *. See 

Figure S2 for ROI abbreviations. 
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Table S5. Estimates of Fixed Effects for the Grip model. Positive estimates and t values 

predict better LAH Grip performances 

Parameter Estimate Std. Error dof t p 95% CI 

Lower Upper 

Intercept 35.80 10.33 35 3.46 0.001 14.81 56.79 

iCP at M0* 52.73 15.57 49 3.39 0.001 21.44 84.02 

iCP at M6 12.99 17.78 41 0.73 0.469 -22.92 48.89 

iCP at M24 -0.24 9.45 39 -0.03 0.980 -19.36 18.88 

cALIC at M0* -63.00 16.12 48 -3.91 <0.001 -95.43 -30.58 

cALIC at M6 -19.45 17.77 40 -1.09 0.281 -55.38 16.49 

cALIC at M24 -3.41 7.11 39 -0.48 0.634 -17.80 10.98 

Age -0.24 0.17 22 -1.43 0.168 -0.59 0.11 

Gender (M/F)* 10.92 3.59 18 3.05 0.007 3.40 18.45 

Cell therapy 

(Yes/No) 

4.59 3.09 21 1.49 0.152 -1.84 11.03 

Higher values of Grip indicate higher strength. i- indicates ipsilesional tract; c- contralesional 

tract; SE standard error; dof degree of freedom; CI confidence intervals of estimates with 

lower and upper bounds. Significant parameters are indicated using *. See Figure S2 for ROI 

abbreviations. Of note, male sex was associated with higer grip performance. 
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Table S6. Estimates of Fixed Effects for the MST model. Positive estimates and t values 

predict longer movement times, i.e. worse performances. 

Parameter Estimate SE dof t p 
95% CI 

Lower  Upper  

Intercept 167.50 185.43 27 0.90 0.374 -212.74 547.74 

i-SLF at M0* -671.77 184.35 29 -3.64 0.001 -1048.84 -294.69 

i-SLF at M6* -652.28 185.15 28 -3.52 0.001 -1031.32 -273.24 

i-SLF at M24* -264.14 79.73 27 -3.31 0.003 -427.69 -100.59 

Body-CC  at M0* 494.24 123.44 29 4.00 <0.001 241.70 746.79 

Body-CC at M6* 410.64 133.41 28 3.08 0.005 137.26 684.02 

Body-CC at M24 193.65 98.74 25 1.96 0.061 -9.69 396.98 

Volume* 1.55 0.51 24 3.03 0.006 0.49 2.60 

Age 4.16 3.49 25 1.19 0.244 -3.02 11.34 

Gender (M/F) -5.21 72.52 23 -0.07 0.943 -155.41 144.98 

Cell therapy (Yes/No) -56.03 61.23 23 -0.92 0.370 -182.74 70.68 

MST indicates Movement Screening Task (seconds): higher values indicate worse 

performances. i- indicates ipsilesional tract; SE standard error; dof degree of freedom; CI 

confidence intervals of estimates with lower and upper bounds. Significant parameters are 

indicated using *. See Figure S2 for ROI abbreviations. 
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Figure S1. Study Timeline and Flowchart 
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Figure S2. Coronal (A B), axial C and sagittal (D) view of the selected ROIs from the 

Johns Hopkins University–ICBM labels 2-mm template. SCR indicates superior corona 

radiata; PLIC, posterior limb of the internal capsule; CP, indicates cerebellar peduncle; pons 

pontine ROI of the corticospinal tract (CST), ACR, anterior corona radiata; ALIC anterior 

limb of internal capsule; CC, corpus callosum; SLF superior longitudinal fasciculus; SCP, 

superior cerebellar peduncle;  MCP, middle cerebellar peduncle; ICP, inferior cerebellar 

peduncle. x, y and z indicate MNI coordinates.  Roman numbers indicate the tasks impaired 

by ROI disruption. 

 

 

 

 



White matter microstructural disruptions predict motor and visuomotor components of less affected hand 

impairment following stroke: a longitudinal diffusion MRI study 

9 

 

Figure S3. Overlap of stroke lesions in the 28 patients. Axial slices are displayed with for z 

MNI coordinates. Left lesions are represented on the left side and right lesions on the right 

side of each slice (neurologic convention). Note that ipsilesional SCR and SLF were damaged 

in all patients, and PLIC, ALIC, and ACR in 70% of them. 
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Figure S4. Schematic representation of LAH mechanisms. A- Direct descending motor pathways. Motor components of LAH impairment 

(PPT and grip) were associated with the ipsilesional CST (i-CSt), suggesting the involvement of uncrossed direct corticospinal fibers (colored in 

orange).  B- Transcallosal motor pathways. CC was assocociated with movement time, and PPT and grip with contralesional-ALIC, implicating 

the CC and contralesional CST (both colored in purple) in LAH impairment. Abbreviations: CST ROIs includes SCR= Superior Corona Radiata; 

PLIC= posterior limb of internal capsule, CP=cerebral peduncle). Other ROIs are ACR= Anterior Corona Radiata; ALIC= anterior limb of internal 

capsule; CC= Corpus Callosum; RF reticular formation; PN= propriospinal neurons; MN= motoneurons; i=ipsilesional and c= contralesional tracts.  

 


