
Connie Robinson, BS, REEG/EP T, CLTM
Neuromonitoring Specialist

Neuromonitoring Technologies



How do we do this?
 Cup electrodes – either MR/CT compatible disposable or reusable

 Why use compatible? 50% of ICU patients needing LTM will need 
imaging Using MR/CT compatible leads reduces tech time and also skin 
breakdown due to repeated application

 The guidelines mention subdermal wire leads but I have no experience

 Impedances less than 10 kOhms 1



Attachment of leads
 Collodion:  

 Pros: firm attachment means the head may not need to be wrapped
 Cons: longer set up time, flammability, smell, and if the leads are not imaging 

compatible nursing needs the means to remove them rapidly without waiting 
for EEG staff.

 Paste:  
 Pros: quicker attachment time, no smell, easily removed by anyone
 Cons: The head will need to be wrapped increasing the chance of pressure 

sores, if the patient is combative or restless the leads will come off quickly



 Why indeed?  These patients are often the most difficult of all set 
up’s due to:
 EVD’s requiring the bed to be raised to a set angle

 Craniotomies, sutures, dressing that can’t be moved.

 Restless and combative

 Stiff neck; head held to the right or left



Indications
1) Persistent altered mentation following generalized status epilepticus – in 
some studies nearly 50% of patients had non-convulsive seizures 

2) Acute Brain injury with altered mentation – this includes SAH, TBI, 
infection, tumor, hypoxic injury:  up to 79% of adults and in pediatric 
patients with CNS infection – close to 100% had non-convulsive seizures 

3) Fluctuating mentation – 8-10% of patients with AMS for unknown causes 
have non-convulsive seizures (#2)



Indications
4) GPD’s, LPD’s, or BiPD’s on a routine EEG – also lateralized RDA

5) Pharmacologic paralysis – for hypothermia protocol, ECMO, status 
epilepticus

6) Patients with clinical paroxysmal events such as motor movements or 
paroxysmal autonomic changes

7) Patients with a known history of seizures and unexplained altered 
mentation. 2



ICU Bottomline

Prolonged NCS or NCSE is associated with 
increased chances of poor neurologic 

outcome and mortality. 3



Are Clinical Outcomes Improved?
300 Patient series @ UCLA using cEEG 4

 cEEG accounted for only 1% of the total hospital costs of 100 
patients with TBI and helped guide clinical decisions in 90% of 
the patients.

• Length of Stay Decreased from 24.3 to 13.6 days

• Overall hospital costs  fell by 44% with cEEG



Besides identifying seizures—what else?
 To see if AED’s are working – not every medication works for every patient 

and many patients in status with need to be sedated and intubated; 
sometimes to burst-suppression with midazolam, propofol or 
pentobarbital with the goal being to optimize burst suppression without 
over sedation. 

 If sedation to burst suppression is the goal, has it been reached?
 Identification of cerebral ischemia –Increased ischemia causes loss of 

faster frequencies, decrease in amplitude over the affected hemisphere 
and increased slowing calling for imaging studies to find the cause.



Soooo is this artifact or worrysome?
 Or in other words what are 

patterns that should have us 
calling our reader?

 Because if we’re concerned this 
needs to be looked at sooner as 
opposed to later!



Artifact ???

Artifact in the ICU can look odd and mimic EEG
Is it physiologic or non-physiologic?





This patient was attached to a vest 
that automatically gave chest 

compressions







ICU Patterns: SIRPIDS 

SIRPIDS: Stimulus Induced Rhythmic, Periodic or Ictal 
discharges

These are patterns that are seen following any sort of stimulation, such 
as

• adjusting the patient in the bed
• suctioning
• attention from a family member
• Auditory stimulation











Ok- the next 2 slides are before and during 
patient care
 This is an 81-year old man who was admitted with hyponatremia on 11/8/18.  

He had had a cardiac arrest in the hospital on 11/16/18.  Cooling protocol has 
begun.  EEG monitoring during hypothermia protocol.  The patient achieved 
33°C at 17:00 11/16/18.

 Propofol 20 mcg/kg/min increased to 50mcg/kg/min at 12:33, Nimbex
.5mcg/kg/min added 15:27 increased to 1.5mcg/kg/min at 16:02, Buspar 20 
mg Q 8 hrs started at 18:05; no AED’s







Seizures?
CLINICAL HISTORY: This is a 46-year-old female who
was admitted from an outside hospital after a left sided
hemorrhage with a midline shift that was found on
imaging.

Medication: Propofol 10 mcg/kg/min, Keppra 500 mg
Q 12 hrs, Vimpat 400 mg given at 17:00













Another seizure
CLINICAL HISTORY: 78-year-old-male who on 08/26/2019 underwent a right-
sided craniotomy for evacuation of subdural hematoma with extensive
membranes. A subdural drain was place and was successful. Two days after
surgery patient was lethargic, confused but stable. A 24-hour cEEG was ordered
to evaluate for seizures.

NOTE: The SD (drain) is in the right frontal region.

Medications include: Vimpat, Keppra, and fosphenytoin; there is no sedation









And one more Seizure: 
 CLINICAL HISTORY: This is a 60-year-old woman who had 10 seizures at an 

outside hospital with returns to baseline.  After 2 generalized tonic-clonic
seizures the patient did not return to baseline.  She became apneic with 
desaturation, and subsequent intubation. Patient received Keppra 2,000 mg and 
benzodiazepines as needed at the outside hospital to stop the seizures as well as 
propofol. She has a history of intractable seizures and has a VNS. Additional 
history includes hypothyroidism, leg fracture, and mental delay. CT-head 
showed no acute abnormalities. cEEG to assess for seizures.

 PERTINENT MEDICATIONS & TREATMENTS: Propofol 60 mcg/kg/min 
AED’s:  Keppra 2,000 mg Q12 hrs, Dilantin 200 mg BID









What in the world is up with those graphs and 
colors?
 Most machines have at a minimum a CSA, or DSA graph at the bottom---
 CSA – Compressed spectral array – DSA- Density spectral array

 This is a multi-modality tool to assist us in finding events



CSA is my friend

 The colors demonstrate how dense is the voltage in µV’s with blue 
being the lowest density voltages and red being the highest density 
voltages.

 The height of the activity on the y-axis is frequency measured from 
0-20 Hz



Periodic CSA pattern
 This is an 83-year-old patient who is post- cardiac arrest, and post 

targeted therapeutic hypothermia.

 Often changes are subtle. 

 These pages are sens 7 µV/mm HF 30 Hz, LF 1.0 HZ and a page size 
of 30 seconds.









That’s all folks  Questions? 
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