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Objectives/Rationale Methods/ Patients

Background:
Cleaned, ready-to-use reusable EEG electrodes and lead 
wires could be a source of resistant bacteria, potentially 
leading to hospital-acquired infection, especially for critically 
ill or immunocompromised patients.

Objectives: 
1. To identify any bacterial species and its related 

risk for human infection, including prevalence 
of antibiotic resistance, in cleaned reusable EEG 
electrodes.

2. To examine any epithelial cells and blood on cleaned 
reusable EEG electrodes.

• Prospective microbiologic evaluation was done in 4 
epilepsy monitoring units in 4 hospitals in US.

• Bacterial swabs were taken from reusable EEG cup 
electrodes and lower third of the electrode lead wire.

• Visual assessment and grain-stained slide were used to 
assess the epithelial cells and blood.

• Totally 124 specimens were obtained for analysis.

• Identified bacteria have been labelled by risk for hospital-
acquired infection: no-risk, potential risk (primarily in 
immunocompromised patients) and at risk (associated 
with infections and antibiotic resistance). 

Results
1. Among 124 swabs, 31 (25%, range 13.3%-43.3%) showed positive bacterial cultures, without between-site differences.

2. At risk bacteria species identified: Straphylococcus epidermidis (38.7%), Straphylococcus capitis subsp ureolyticus (3.2%), 
Straphylococcus haemolyticus (9.6%).

3. Potential risk bacteria species identified: Micrococcus spp (22.6%), Acinetobacter lwoffii (6.5%), Straphylococcus hominis 
subsp hominis (6.5%), and Straphylococcus warneri (6.5%).

4. Within the antibiotics resistance test, resistant bacteria were found in a median of 1 (range 0-11) positive culture, equating 
to 6.7% (range 0%-61.1%) resistant antibiotic rate.

5. Epithelial cells were found on 60.5% of EEG electrodes. 

6. No EEG electrode was positive with white blood cells.

Conclusion
1. Bacteria were found on 25% of clean, ready-to-use, reusable EEG electrodes in epilepsy monitoring units. 

2. 88% of these bacteria species were categorized as potential risk or higher risk of infection that could lead to a hospital-
acquired infection.

3. Hospitals should carefully evaluate their procedures for high-level disinfection of reusable EEG electrodes.  



Key Messages

1. Because more than 90% of contaminated EEG electrodes were cultured with potential risk or at risk for human 
infection bacteria, cleaning / high level disinfecting policies and procedures of reusable EEG electrodes should be 
carefully reviewed and monitored routinely.

2. Alternately, disposable single-use EEG electrodes could be considered to eliminate the risk of infection across patients. 

FAQs
1. Is the current cleaning procedure insufficient for the EEG equipment in the hospital?

As mentioned in this article, there is evidence that cleaning procedure could be adequate in some studies. In a study of 
ultrasound probes, only normal flora was isolated. In a study of equipment in catheterization laboratory, the cultures did 
not produce significant bacterial growth. 

From this article, potential risk and at-risk bacteria were cultured on cleaned, ready to use reusable EEG electrodes. The 
authors strongly suggested the hospitals should evaluate their cleaning procedures, schedules, practices and policies 
routinely.

Single use/ disposable EEG electrodes provide the alternative way to save resource of reviewing the procedure or the 
manpower cleaning the electrodes.

2. How do the cultured bacteria affect patient if the patients undergo neurology investigation using contaminated 
EEG electrode?

The majority of the bacteria species isolated are Straphylococcus types. However, it remains unknown if these bacterial 
growth could lead to scalp infections during or after EEG procedures. Patients discharged home after EEG procedure may 
acquire new onset of pain, redness, or warmth on their scalp area. They may think that these symptoms may be related 
to EEG procedure, but in fact, these could be related to an infection. Other than simple scalp infection, these bacteria 
may be dangerous for critically ill patients or immunocompromised patients. 

In current research, scalp infection related to contaminated electrodes and EEG cleaning procedure are not studied. 
Future studies are needed to investigate the effect of cleaning on prevalence of bacterial growth and presence of 
clinically significant scalp infections.

3. What is the cost of disposable, single-use cup electrodes, when compared to reusable cup electrodes?

Reusable EEG cup electrodes are classified as semi-critical devices, thus they are subject to high-level disinfection 
requirements. Being compliant with such requirements may require expensive and complex procedures and protocols 
to ensure appropriate results. In addition, treating hospital-acquired infections can be an additional burden to the 
healthcare system and can pose a risk to patients. When overall costs are computed, disposable, single-use cup 
electrodes may be a convenient solution not only to avoid cross-contamination, but also from a cost perspective.
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