
❖This study investigated whether HD-tDCS combined with conventional ICU rehabilitation improves ventilator-

free days (VFDs) and functional outcomes in patients with acute respiratory failure requiring MV.
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❖ HD-tDCS combined with ICU rehabilitation was 

associated with increased ventilator-free days and 

improved inspiratory muscle strength in mechanically 

ventilated critically ill patients. HD-tDCS may represent a 

promising adjunctive therapy to facilitate respiratory 

recovery in the ICU.

Conclusions

Methods

❖Design 

• Single-center, double-blinded, randomized controlled trial 

• ICU at Chungnam National University Sejong Hospital between 

March 2023 and December 2024

❖Selection criteria

Inclusion criteria

1. Age ≥ 19 years
2. Diagnosed with acute respiratory failure by a specialist
3. Requiring MV ≥24 hours

Functional evaluation item
• American Speech-Language-Hearing Association National Outcome 
Measurement System Swallowing Scale (ASHA-NOMS)
• Euro Quality of Life-5D (EQ-5D)
• Functional Ambulation Category (FAC)
• Functional Independence Measure (FIM)
• Fugl-Meyer Assessment (FMA)
• Geriatric Depression Scale (GDS)
• Korean version of Frenchay Aphasia Screening Test (K-FAST)
• Korean version of Modified Barthel Index (K-MBI)
• Korean Mini-Mental State Examination (K-MMSE)
• Korean version of National Institutes of Health Stroke Scale (K-NIHSS) 
• modified Rankin Scale (mRS)

❖Statistical analysis

• Linear mixed-effects models(LMM) - testing the group by time 

interaction of clinical variables. Statistical significance, p<0.05

Results

P-72

Exclusion criteria

1. Pregnant women
2. Neuropathy or myopathy
3. Brain death
4. Severe traumatic brain injury, brain tumor, or other brain lesions 

affecting respiration or ventilation
5. History of epilepsy or seizures
6. Intracranial metallic implants; cardiac implantable electronic devices 

or temporary pacing devices
7. Cognitive impairment
8. Diaphragmatic trauma or hernias
9. Multiple trauma or severe burns
10.Prior thoracotomy or cardiothoracic surgery; 
11.Life expectancy of less than 12 months; 
12.Chronic respiratory failure requiring home ventilator support; 
13.Current extracorporeal membrane oxygenation

❖ Intervention

Table 1. Demographics and baseline clinical characteristics

Figure 2. CONSORT flow chart

*
❖Primary outcome

❖Secondary outcome

• Schedule

   - 10 weekdays intervention

   - 2 sessions/day (morning & afternoon)

• Electrode montage

- Center anode: Left diaphragmatic primary motor cortex (4 cm 

     lateral, 1 cm anterior to bianaural line)

   - 4 cathodes: Placed equidistantly7.5 cm from center anode

• Active stimulation protocol

   - Ramp-up: 10 sec; Stimulation: 2 mA for 30 min; Ramp-down: 

10 sec (total 30 min)

• Sham stimulation

   - Ramp-up: 8 sec; Brief stimulation: 30 sec; Ramp-down: 5 sec

   - No stimulation for remaining time (total 30 min)

• All participants received rehabilitation therapy according to a 

standardized ICU rehabilitation 

❖ Assessment time points: Baseline → Day 5 → Day 10

❖ Assessments: RASS, MRC sum score, Grip strength, FSS-

ICU, MIP, Diaphragm excursion, Diaphragm thickness fraction
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p=0.048 Figure 3. Ventilator-free days 

(VFDs). 

VFDs were significantly higher 

in the active group than in the 

sham group (p < 0.05). Data 

are presented as mean ± SD. 

Figure 4. Neurologic and functional outcomes. (A) RASS, (B) MRC 

sum, (C) Rt. Grip strength, (D) Lt. Grip strength, (E) FSS-ICU, (F) MIP




