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ÅNEUROCRITICAL CAREdeals with complex neurosurgical, 

neurological and medical problems in critically ill patients who 

suffered from brain injuries.

ÅThe continuous, simultaneous evaluation of cerebral function 

and vital signs (MULTIMODAL MONITORING) has become 

standard of care.

ÅNeuroICUshave become data rich environments that would 

benefit from advanced informatics (e.g. automated event 

detection, clinical decision support). 

Benchmark for the evaluation of devices interfaces:

ÅAdherence to manufacturer’s protocol specification documents

ÅAcceptance rate of standards (communication/nomenclature)

ÅOverall quality of protocol implementations

Total number of digital device interfaces examined: 24

(2 device interfaces were discarded because they were analog)

Methods

To review the characteristics of the device interfaces that have 

been examined by Moberg Research Inc. for the development of  

our platform for neurocritical care data integration.

Objective

Adherence to specifications

ÅHistorically medical device outputs have been used for 

research and not clinically.
o Often an after-thought, with little documentation and support.

ÅOverall lack of adherence to manufacturer’s protocol 

specifications, including undocumented behaviors. 
o E.g. variability over time of nominal data frequency.

ÅLack of protocol version field.
o Risk of data misinterpretation if subtle changes to the output 

format are not detected by packet parsing.

Acceptance rate of standards

ÅOnly 1 out of 24 devices used standard nomenclature and 

communication (IEEE 11073), with some deviations to 

accommodate neurocritical care needs.
o Technological overhead for institutions that want to use 

integrated data for advanced applications (e.g. clinical decision 

support tools).

Quality of protocol

ÅPrevalence of transmission error detection schemes and 

source/data type identification is not optimal yet.
o Possible data misinterpretation, leading to delayed or incorrect 

patient treatment.

ÅOverall, the existence of a plethora of custom communication 

protocols and the lack of adherence to manufacturer’s 

specifications poses a significant barrier to the development of 

connected medical system in neurocritical care.

Discussion

Acknowledgement

ÅHowever, multiple barriers still exist to the integrated use of 

data in a scalable or adaptable way. 

ÅThe main barrier is the LACK OF MEDICAL DEVICE 

CONNECTIVITY, due to the heterogeneous nature of device 

interfaces.

Results

Conclusion

ÅTo our knowledge, this is the first survey of medical device 

connectivity in neurocritical care, aimed at raising awareness 

about the current barriers to a connected health system. 

Å It is our recommendation that medical device manufacturers 

provide a well-designed, documented communication protocol 

for their devices so as to reduce the identified barriers .

ÅAs a result of this effort, a Working Group has been formed to 

accelerate the development of a connected neurocritical care 

environment (www.SmartNeuroICU.org).


