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Abstract:
Over an eighteen month time, seventy three patients were evaluated 

through a Telemedicine network during the performance of 

Electrodiagnositc (EMG) studies.  Difficulties were initially found applying 

the technology in this unique setting due to the need for simultaneous 

video and audio needs to help diagnose.  Over time, the connectivity and 

reliability of the systems and the addition of new technology allowed 

improved satisfaction by offsite physicians.  By the end of the study the 

providers were comfortable performing TeleEMG’s 99% of the time.

Discussion: The following table was a typical example of what occurred during the eighteen month study.  

Initially the satisfaction was fair, then there were several “steps” when the satisfaction suddenly improved.  The initial 

connection for the TeleEMG was through the hospital network.  For security reasons, hospital IS software blocked 

the telemedicine signal and the connection was often disconnected as it was seen as a threat.  The onsite physician 

in Greenville, NC moved to outside of the hospital network (to the telemedicine center) and this resolved the problem 

(see improved satisfaction scores, March, 2002).

At the beginning of the study, a single camera was mounted at the offsite clinical location and was utilized to provide 

input about EMG or nerve conduction location.  It was assigned a second role, to zoom into the LCD screen on the 

laptop machine and provide visual feedback on the waveforms (latency, amplitude, shape).  The audio signal and 

waveform shape are requisite to accurately determine if there is pathology or not, and to make the final diagnosis.  

Normally, a clinician in the room with the patient would maintain constant feedback from the patient and LCD screen 

on the laptop be scanning both locations.  As, the same camera was utilized to pick up the images from the LCD 

screen and the patient when the study was started, there was significant lag time in receiving all the required 

information.  In addition, and object (e.g. physician examining the patient) in the path of the video camera would 

block the images (patient or EMG screen) from being captured.  To solve this issue, we obtained a separate VGA 

screen which provided the same information that was being sent to the EMG laptop.  This was placed in the 

physician’s office in the telemedicine center in Greenville.  Therefore, constant video camera images of the clinical 

setting were sent as well as EMG waveform images via the internet.  This second simultaneous and consistent 

visual and audio feedback was paramount in achieving high satisfaction (see improvement May 2003) 

All variables were plotted and had similar results as those noted below.

Conclusion:

Although the use of TeleEMG is in its infancy, the direction of off site EMG 

services can be satisfactorily performed.  It is recommended that a VGA 

screen be used to capture EMG waveforms and a separate video camera 

be used to capture clinical images.  In the future, an additional  video 

camera should be mounted in the ceiling instead of along the horizontal 

axis.  This  would allow for image capture from above the patient and 

would minimize blockage of line of site by clinicians in the room.
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Introduction:

The East Carolina University Telemedicine Center received a contract with 

the National Library of Medicine for application of the next generation 

internet.  A protocol was developed for physician performance of EMG’s at 

offsite hospitals (Chowan hospital in Edenton, Heritage hospital in Tarboro,  

Bertie hospital in Windsor) and the rehabilitation medicine physician at East 

Carolina University, Greenville NC. 

Case:

A total of seventy three patients were evaluated over an eighteen month period. 

Study Period:  March 2001 thru September 2003

Questions:

Did the quality of the telecommunications interfere with your ability to provide consultation 

for this electrodiagnostic study?    

No = 59       Yes  = 14

Were you comfortable in providing assistance with proper needle placement? 

No = 14    Yes = 59

Was this electrodiagnostic study appropriate for instruction via telemedicine? 

No = 13     Yes = 60
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 Evaluation Questions 

 

Poor Fair Adequate Good Excellent Total 

Ability of specialist to assist in correct 

location of muscle 

4 5 10 43 6 68 

Ability of Specialist to see needle placement 2 7 16 41 2 68 

Quality of audio for communication 3 1 7 29 31 71 

Quality of audio for needle insertion (EMG) 0 2 4 20 39 65 

Quality of audio for needle movement 

(EMG) 

0 2 5 21 39 67 

Quality of audio when needle is at rest 

(EMG) 

0 2 5 25 34 66 

Quality of abnormal waveforms (EMG) 3 4 1 22 29 59 

Quality of normal waveforms (EMG) 2 5 2 22 34 65 

Duration of motor unit action potential 

(EMG) 

2 5 5 22 32 66 

Amplitude of motor unit action potential 

(EMG) 

3 4 5 22 32 66 

Pattern “                                                 “ 3 4 4 22 33 66 

Frequency “                                            “ 3 5 5 22 31 66 

Quality of Video b/t two sites 2 3 7 31 28 71 

Ability to see waveforms transmitted 

electronically 

3 2 10 19 30 64 

Ability to see waveforms from hospital site: 2 9 15 22 8 56 

Performance of your video monitor machine 2 0 10 35 24 71 

Ability to obtain an acceptable study 3 6 7 31 23 70 

Your comfort performing EMGs in this   

manner 

0 1 0 10 60 71 

Were you comfortable providing assistance with proper needle placement?
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