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Innovative Technology, Persistent Risk: 
Electrical Injury from an Automated 
Quantitative Neuromuscular Blockade 
Monitoring (QNMT) Device
by Gregory A. Chinn, MD, PhD; Stefan G. Simon, MD; Andrew T. Gray, MD, 
PhD; Julin F. Tang, MD; John C. Markley, MD, PhD

INTRODUCTION
Quantitative neuromuscular blockade moni-

toring (QNMT) is strongly recommended by the 
ASA1 and APSF2 and can be accomplished with 
several commercially available devices. The 
basic principle is that a low voltage stimulus to 
the ulnar nerve, delivered by paired electrodes, 
will elicit a motor response in the adductor pol-
licis to move the thumb. The strength of the 
response is influenced by the degree of neuro-
muscular blockade and can be quantified. One 
QNMT method utilizes an accelerometer 
attached to the thumb which senses accelera-
tion as a surrogate for the strength of the 
response. Under normal circumstances, no 
voltage is being directly delivered to the thumb, 
but the accelerometer positioned at the thumb 
requires an electrical supply. 

CASE REPORT 
A 43-year-old male underwent a 2-hour 

uncomplicated revision colostomy under endo-
tracheal general anesthesia with neuromuscular 
monitoring by QNMT (Philips IntelliVue NMT, 
Andover, MA).3 On postoperative day (POD) 2, 
the anesthesia service was consulted to evalu-
ate a blister on the patient’s thumb, with concern 
that it might be related to a monitoring device. 
The patient reported that he noticed the blister in 
the PACU, but did not report it until POD 2. On 
exam he had a 1-cm blister on his ventral thumb, 
as well as a region of skin breakdown over his 
ipsilateral ventral ulnar forearm (Figure 1A). After 
identifying the operating room where the proce-
dure had taken place, the QNMT monitor was 
inspected and found to have exposed wires 
from a breakdown in the insulation in a place that 
matched the position of the blister when the 
device was applied (Figure 1B). The patient was 
informed of the complication, a hand service 
consultation was placed, and the device was 
taken out of service (along with 3 other similarly 
damaged devices that were subsequently iden-
tified). The injury was minor and resolved with 
topical silver sulfadiazine (Silvadene®) ointment 
applications twice daily. The patient was appre-
ciative that the anesthesia team had taken his 
complaints seriously and was relieved to have an 
answer to his complaint.

DISCUSSION
Descriptions of injury from monitoring 

devices4 or specifically nerve stimulators are 
numerous.5-7 There has also been a safety bul-

letin for this device.8 However, with correct 
usage and uncompromised device integrity, the 
chance of shock or burn should be very low. 
The manufacturer of the specific device in this 
incident offers an attachment which correctly 
positions the device without direct skin contact 
which could be considered a convenience and 
additional safety feature if used. In this case, the 
damaged cable was not recognized by provid-
ers, and because of the way the device can be 
placed in several orientations, it was only by 
chance that this complication did not occur with 
use in other patients (the accelerometer is cubi-
cal and can be attached with any of four sides 
to the patient’s thumb and in this case, the wire 
contacted the skin directly.) We believe the skin 
contact with the wire where the insulation had 
broken down allowed electrical current to flow 
from that site to the ground electrode at the site 
of ulnar nerve stimulation. The burn resulted 
from high energy dissipation in the form of heat 
as the current passed through the skin.9,10 The 
anesthesia record did not indicate the fre-
quency of stimulation, but was likely between 
1-5 minutes as is typical in our practice. 

In response to this event, we made a 
number of changes at our institution. First, we 
removed all cables in use with any signs of 
insulation damage and returned them to the 
manufacturer for close inspection, including 
the specific cable that was used in this case 
report. We opened a dialogue with the manu-
facturer to discuss the specifics of the case 
and the resolution. The case was presented at 
our Morbidity and Mortality Conference, which 
included an education session about proper 
use for all anesthesia professionals stressing 
the importance of inspection of every device 
attached to patients prior to use. We also edu-
cated our anesthesia technicians who assist 
with room-turnover and processing of equip-
ment. They now inspect the cables while 
cleaning according to manufacturer instruc-
tions and will remove equipment with any 
signs of damage. Finally, we have acquired the 
manufacturer specific hand-adapter for our 
QNMT device and are waiting for final approval 
on its use from our institution.

See “Electrical Injury,” Next Page

Figure 1: A. Injury to patient’s thumb and forearm after two hours of surgery with NMT monitoring using a 
damaged cable. B. Image of the damaged device in the proper orientation with exposed wire at the site of 
patient’s injury.
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From “Electrical Injury,” Preceding Page

This case is an important reminder to inspect all 
devices that are attached to patients, especially 
those that are automated and hidden from plain 
view (i.e., tucked arms, drapes, etc.). While there is 
no guideline for interval of device evaluations, we 
suggest all devices be inspected for intact insula-
tion at the time of application, prior to placement. 
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Electrical Injury With Use  
of a Neuromuscular Monitor

Philips has received the report of the patient 
event related to the PhilipsIntelliVue Neuro-
muscular Transmission (NMT) Patient Cables 
989803174581. At this time, we continue to 
review this report in accordance with the Phil-
ips Quality Management System and regula-
tory compliance requirements. 

Regarding the incident report, we feel that it 
may benefit from inclusion of information from 
primary source documents such as the instruc-
tions for use (IFU) of the IntelliVue NMT Cable, 
which aligns with the recommendations the 
authors provide in the Discussion section of the 
manuscript. 

For example, the device IFU indicates in a 
number of places the potential for an electrical 
shock hazard and potential for burns in case of 
use of a damaged cable. The IFU also stipu-
lates that a visual inspection should be per-
formed before every use—and to refrain from 
using a cable if it shows any signs of damage or 
if it has exceeded its use-by date (Figure 2). 

Figure 2: Device Instructions for Use. Permission to reuse Device Instructions for Use information from Phillips.

INSPECTING THE EQUIPMENT AND ACCESSORIES
Perform a visual inspection before every use, and in accordance with your hospital’s policy. 
With the monitor switched off:

1.    Examine unit exteriors for cleanliness and general physical condition. Make sure that the 
housings are not cracked or broken, that everything is present, that there are no spilled 
liquids and that there are no signs of abuse.

2.   Inspect all accessories (cables, transducers, sensors and so forth). If any show signs of 
damage, or the use-by date has been exceeded, do not use.

3.    Switch the monitor on and make sure the backlight is bright enough. Check that screen is 
at its full brightness. If the brightness is not adequate, contact your service personnel or 
your supplier.

4.    If the Multi-Measurement Module and Measurement Extensions are mounted on the moni-
tor, make sure that they are locked into place and do not slide out without releasing the 
locking mechanism.

WARNING

Electrial Shock Hazard: Do not open the monitor or measurement device. Contact with 
exposed electrical components may cause electrical shock. Always turn off and remove 
power before cleaning the sensor, monitor, or measurement device. Do not use a damaged 
sensor or one with exposed electrical contacts. Refer servicing to qualified service 
personnel.

See “Electrical Injury,” Next Page

Philips Response to APSF Newsletter Query— 
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Figure 3: Device Instructions for Use on using damaged NMT cables. Permission to reuse Device Instructions 
for Use information from Phillips.

Figure 4: Philips NMT Hand Adapter (989803199211) .

Furthermore, in 2017, Philips issued a volun-
tary field safety notice for NMT Cables manu-
factured between 2012 and 2017, regarding 
the potential for electrical shock hazard, and 
also enhanced the electrical insulation for the 
component. The following information was 
also added to the IFU at that time (Figure 3): 

Additionally, the “Care and Cleaning” chap-
ter of the IFU contains a general point that 
“After cleaning and disinfection, check the 
equipment carefully. Do not use if you see 
signs of deterioration or damage.” 

Also worthy of note is that Philips recom-
mends the use of the Philips NMT Hand 
Adapter (989803199211) to improve the mea-
surement and to facilitate the application of the 
NMT sensor (Figure 4). The NMT hand adapter 
provides a secure fixation point for the NMT 
patient cable acceleration sensor without the 
need for applying it with adhesive tape. 

Please let us know if we may provide further 
information or support, and we will be sure to 
follow up. 
Lorenzo Quinzio, MD 
Product Marketing Lead, 
Measurement Solutions
Hospital Patient Monitoring
Royal Philips

The author has no conflicts of interest other 
than being an employee at Philips. 
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Chapter: Monitoring NMT - Additional Information

WARNING

Inspect the NMT cable for damage prior to and during monitoring. Using a damaged NMT 
cable on a patient could cause burns.

MX400-800 
and MX750/
MX850 only
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