ShuntCheck CSF Shunt Model Test Results
Flow/No Flow Testing at Physiological Flow Rate
	
	Sensitivity

(No Flow Correctly Detected)
	Specificity

(10ml/hr Correctly Detected as Flow)

	
	% Correct
	Tests Run
	% Correct
	Tests Run

	All Testers
	100%
	80
	92%
	80

	Neurosurgeon (n=3)
	100%
	15
	100%
	15

	Nurses (n=8)
	100%
	40
	90%
	40

	Product Developer (n=1)
	100%
	25
	92%
	25


Sensitivity & Specificity at Various Flow Rates 

	Flow Rates (ml/hr)
	0
	5
	7.5 
	10
	20

	(n)
	(10)
	(10)
	(80)
	(80)
	(10)

	% Correct (“flow not confirmed”)
	100%
	100%
	-
	-
	-

	% Correct (“flow”)
	-
	
	70%
	89%
	100%


Test Design

Porcine model of transcutaneous temperature detection  

The ability of ShuntCheck to detect fluid flow through a subcutaneous shunt tube was determined using an animal model of transcutaneous temperature detection. A CSF shunt attached to a continuous infusion pump was passed subcutaneously through the flank of a piglet (piglets have skin thickness, physiological temperature responsiveness, and thermal conduction properties similar to human skin).  Artificial CSF, at 37°C, was infused at specific rates through the shunt using the infusion pump.  The ShuntCheck test was conducted on the skin of the pig in a manner that recapitulated testing in shunted humans. The position and orientation of the shunt was first determined by palpation, the ShuntCheck sensor was oriented and placed over the shunt, and the ShuntCheck test procedure was conducted (start the device, place ice for 60 seconds, record temperature for 8 minutes). The ShuntCheck reported result of “flow” or “flow not confirmed” was recorded.
Detection of Flow vs No Flow at Physiological Flow Rate
Three neurosurgeons and eight nurses conducted ShuntCheck tests using the porcine transcutaneous temperature detection model. Their results were compared to those obtained by the Product Developer (a PhD scientist) who conducted tests under similar conditions, and served as a “control” operator. A technician operated the infusion pump, running randomly pre-selected flow rates of 0 ml/hr or 10 ml/hr (an estimate of  physiological CSF fluid flow rate through a shunt).  Each tester was blinded to the actual flow rates through the shunt. Multiple replicate tests were conducted at each flow rate. The technician recorded the ShuntCheck result (“flow” or “flow not confirmed”) at the conclusion of each test.

Sensitivity & Specificity at Various Flow Rates

The specificity and sensitivity of ShuntCheck was determined at a range of different CSF flow rates using the transcutaneous temperature detection model. A technician operated the infusion pump, running randomly pre-selected flow rates of 0, 5, 7.5, 10, 15 or 20 ml/hr.  The investigator was blinded to these actual flow rates. Multiple replicate tests were conducted at each flow rate. The technician recorded the ShuntCheck result (“flow” or “flow not confirmed”) at the conclusion of each test.

