Maximal Stimulation Test  and Electroneurography (EnoG)

[image: image1.png]Figure 1. Maximal Stimulation Test (MST) Figure 2. Electroneurography (ENOG)




MST:  Stimulation at the areas shown            ENOG:  Maximal stimulation at the stylomastoid 

above and the movements are observed..       foramen and the compound action potentials
                                                                          measured on the cheek or in the nasolabial
                                                                           fold.

[image: image2.png]FIG 72-1. The Hilger Facial Nerve Stimulator®™ used for nerve
excitability testing.




The well known Hilger stimulator uses metal tips for stimulating over the face, and this can be
  Painful.   When fitted with filt tips the stimulation is much less painful

[image: image3.png]FIGURE 12-8. Stimulation sites for
maximum stimulation testing. Both
sides are compared and the response
from the involved side is expressed as
a percentage of that of the normal side.





[image: image4.png]FIG 72-2. Schematic representation of facial nerve branches
(T, Temporal; Z, Zygomatic; B, Buccal; M, Marginal;

C, Cervical; PA, Post auricular) and points used for NET and
MST (1, Trunk; 2, Frontalis; 3, Eye; 4, Marginal).




[image: image5.png]EVOKED FACIAL EMG RECORDING

FIG 73-13. Placement of recording and stimulating electrodes
for facial EEMG recordings. The CMAP is reflected in biphasic
response.




ENOG as developed by Esslen. Filter tipped electrodes are used for

stimulation as well as for recording in the nasolabial fold.

[image: image6.png]8 = Stimulating Electrode
G = Ground Electrode

R = Recording Elecirode

FIG 72-4. Schematic representation of ENoG electrode
placement devised by May’s group.®® Recording electrode
fixed on nasal ala and stimulating electrode under zygoma.




[image: image7.png]FIGURE 12-10. The recording electrodes are firmly ap-
plied to the nasal alae.




[image: image8.png]252 THE FACIAL NERVE

FIGURE 12-11. Simple nasal clip made from standard
surface electrodes and a large paperclip is ideal for standard
EEMG and facial nerve latency studies.
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FIGURE 12-12. EEMG with different electrode place-
ments. A, Proper placement. B, Too far lateral (toward
cheek). C, Too far medial (toward tip of nose).




[image: image10.png]VISUAL ELECTRONEUROGRAPHY

(VISUAL ENOG)

A practical, valid, cost effective method of performing electrical evaluation of patients with
mononeuritis multiplex (herpes simplex Bell’s palsy and herpes zoster facial paralysis)

In the surgical management of facial paralysis, electoneurography (ENOG) results are
often used to select patients for treatment, and these tests must be fully understood to make the
best decision. In the non surgical management of facial paralysis, these electrical test results are
used primarily to predict prognosis and, since ENOG testing has yet to standardized, ENOG is
not necessary and has been replaced by Global Maximal Stimulation Testing (MST).

ENOG test-retest variability between both sides of the face and between tests on different
days ranged as high as 50% with an average difference of 20%. Further the sources of ENOG
testing error are considerable:

SOURCE OF ENOG TEST ERROR

(1.) Electrode placement of both the recording and stimulating electrodes.
(2) Skin impedance.

(3) Masseter muscle artifact.

(4) Patient intolerance.

(5) Equipment variability.

(6) Lack of standardization.

(7) Inter-test variance.

(8) Inter-side results variance.

In independent observations in Oakland, California and Johannesburg, South Africa it was
noted that simple percutaneous testing using the Hilger Facial Nerve Stimulator, Model H3, (WR
Medical Electronics Co., 123 North Second Street, Sillwater, MN 55082), or similar instruments,
could be used to visually predict within a 25% range, the actual difference between the measured
compound muscle action (CAP) recorded on each side of the face.

TEST PROCEDURE:

The nerve stimulating probe is applied to the nerve trunk and moved to find the best point
for stimulation. The milliamps are increased to level where good facial motion is elicited. THIS
LEVEL IS USUALLY ABOUT 6-7 MA (dependent on the patients’ body build) which is well
tolerated by the patients assuring good patient compliance with the test. The unaffected side is
tested first to determine the appropriate level, and this same level is used to stimulate the affected
side. The results are recorded in units of 25%. That is, the affected side is 100%, 75%, 50% or
25% of the normal side. An article concerning statistical validity of this observation is being
prepared for publication. If this visually recorded event is less than 25%, and if decompression
surgery is contemplated, ENOG can be performed.

Knowing that the cost of ENOG is about $200 per test, and serial tests are suggested to
select patients for surgery, the cost of such evaluation can exceed $1000 per patient. The cost of
an in office portable nerve stimulator is considerably less and patient convenience and acceptance
greatly enhanced. We suggest that first VISUAL ENOG be performed, second GLOBAL MST
next be used if there are questions about reliability, and lastly ENOG be reserved for those where
questions still exist about the presence of nerve degeneration.

Redar K. sdown, D
Dr, Ferman Famersma., %D




The patient is very scared when the face paralises Therefore everything should be done to get information of the state of the nerve (threatening degeneration or not) and to determine the prognosis. This can be done in a very easy way by means of electrodiagnosis.  Electrodiagnosis of a facial palsy is easy, quick, and cheap if the Visual ENoG (VENOG) is used.  Referral to someone who has an ossiloscope and can do ENoG is not always necessary.

Needle electrode myography, as performed by neurologists and neurophysiologists do not give practical information in the beginning of an acute paralysis because the recording needle in the cheek only measures a single or a few fibres of the nerve. One needs to measure the performance of the nerve as a whole, i.e. obtain the compound action potentials (as advised by the late Esslen, neurologist, Aarau, Switzerland), which is easily done by means of stimulating at the stylomastoid foramen. The stimulation causes little pain if filt tipped electrodes are used. The result of the test is obtained immediately by observing the movement of the face when maximal stimulation is applied at the stylomastoid foramen (VENOG). To get an ENOG the compound action potentials are recorded from the cheek or nasolabial fold at the same time with an ossiloscope (also using filt tipped electrodes -  not painful at all).


Observation of the paralysis: is it partial or total?  It is unreliable to ask the patient to move the face and/or close the eyes. The normal moving side will cause movements on the affected side if the facial muscle are not pressed firmly against the skull in order ro prevent movements over the midline (which can be surprisingly strong, because the patient tries his best to move the face) – see drawing.
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