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The Functional System of 

the VII cranial nerve

The VII cranial nerve, also called facial nerve, is one of 
the 12 cranial nerves. It originates at the level of the bul-
bo-pontine sulcus and crosses the temporal bone through 
the Fallopian canal, it runs from the internal acoustic me-
atus up to the stylomastoid hole, leaving then the skull.

The injuries of the VII c.n. can be: central (or upper motor 
neurone) and peripheral (or lower motor neurone). When 
the lesion is central, the musculature of the upper quad-
rant on the contralesional face will be spared because it 
is doubly represented in the cortex. In fact, the weakness 
of the mouth while smiling (activity of the lower quadrant), 
is one of the elements to recognize the stroke. In upper 
motor lesions the wrinkle of the forehead and the closure 
of the eyes should be preserved. 
On the other hand, peripheral lesions involve, in a greater 
or less degree, the whole ipsilateral side of the face.

Along the course of the fibers of VII c.n. we can distin-
guish three different levels of vulnerability and correlate 
them with the most frequent pathogenic causes:

•	 	Endocranial	 tract,	 where	 we	 find	 central	 lesions	 such	
as meningitis and vascular disorders (e.g. stroke) in 
addition to other peripheral lesions, downstream of the 
motor nucleus, such as benign tumors known as neuri-
nomas of VIII c.n. which, besides compressing the VII 
c.n., invade the ponto cerebellar angle, determining im-
portant neurological deficits;

•	 	Intratemporal	 tract,	 are	 the	 most	 frequent	 injuries,	
caused by ear infections, fractures of the petrous bo-
nes, carcinomas of the middle ear, Ramsay Hunt syn-
drome type II or Bell's palsy;

•	 	Extracranial	stroke,	injuries	caused	by	traumas	or	faci-
al injuries and diseases of the parotid like neoplasia or 
mumps.

The level of the lesion allows the clinician to orientate 
himself on a more or less positive prognosis of nerve re-
covery. In the case of peripheral lesions, upstream lesions 
take longer to recovery. Non-motor symptoms, which do 
not involve muscle activity, are pathognomonic from high-
er lesions (see Fig. 2).

The figure 1 shows the VII cranial nerve and its ramifica-
tions which perform motor and non-motor functions. We 
can summarize them in 4 categories:

•	 	Somato-motor	 function:	 innervates	 the	mimic	 muscles	
of the face (see Fig.1), modulates the intensity of acute 
sounds ensuring adequate tympanic tension (stapedius 
muscle) and it has a minor role in lingual motility (pos-
teriore digastric muscle);

•	 	Visceral-motor	 function:	 innervates	the	glands	to	 lubri-
cate the eyes, the mouth and the nose (Fig. 1);

•	 	Visceral-sensory	 function:	 it	 conveys	 the	 tactile	 and	
gustatory sensitivity in the 2/3 anterior part of the 
tongue (Fig.1);

•	 	Somato-sensory	function:	collects	the	tactile	sensitivity	
(esteroceptive) of the skin of the auricular cone, of the 
external acoustic meatus and the eardrum (Fig.1).

A typical  symptom reported by pat ients,  which does 
not involve the muscles but the glands, is the pre-
sence of ocular dryness. This typical  def ic iency, which 
al ters the visceral-motor funct ioning of the VII  c.  n. , 
resul ts f rom the damage to the large superf ic ial  pe-
trosal  nerve, branching of the facial  nerve at the in-
tratemporal  level .

Peripheral facial nerve paresis, compromising the upper 
quadrant of the face, are reported to the ophthalmolo-
gist. The prevention of corneal lesions is a therapeutic 
priority since the paresis of the orbicularis muscle of the 
eye (paralytic lagophthalmos) exposes the eye to external 
aggressions and limits the containment of the tear film, 
facilitating its evaporation. 
Using any taping, for example, to reduce the laxity of the 
eyelid rim must be agreed with the ophthalmologist be-
cause it improves the containment of tear (natural and / 
or artificial) and the distant vision. Instead, the taping for 
complete eyelid closure at night is almost always recom-
mended.
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Fig. 1 Facial nerve functions: motor and non-motor activities.

The patients who have affected the lower quadrant of the 
face are more likely referred to rehabilitation therapists, 
mostly, to speech therapists.

Fig. 2: Facial nerve and his branches.

In addition to not motor symptoms, we find distortion of 
taste (also called dysgeusia: alteration of the somato-
sentitive function of the VII c. n.) and dryness in the 
mouth because of the less production of saliva by the 
submaxillary glad (also called xerostomia: alteration of 
visceral-motor function of the VII c. n.). The patient of-
ten reports "metallic taste in the mouth" and "kneaded 
mouth" respectively.

The non-motor symptoms mentioned above interfere with 
the first step of digestion that happens into the oral cavity.  
Furthermore, the weakness of the facial muscles (i.e. or-
bicularis oris and buccinator) makes much more difficult to 
content the food to chew it before being swallowed. 

Furthermore, removing food debris from the lower vestibu-
le while eating is difficult for the patient.

The oral muscles cooperate with the movements of the 
tongue, innervated by the hypoglossal cranial nerve (XII 
c.n.), and with the mastication muscles, innervated by the 
trigeminal cranial nerve (V c.n.).

This is an example of what mean the authors, Lotter M. 
and Quinci A., with Super functional system of the head 
and face (2012). This system talks about the cooperation 
between the different cranial nerves for performing daily 
activities. In the example reported, the V, VII, XII cranial 
nerves work synergistically to carry out the macro function 
of "chewing & swallowing". 
In addition to the difficulties mentioned above, poor arti-
culation of phonemes such /f/, /b/, /p/ are much common 
as well. 

After facial palsy, the patient can find difficult not only 
while eating but also while introducing the food, overall if 
the patient tries to bite food instead of cutting it in small 
pieces.

At the same time, the patient can be imitated while perfor-
ming oral hygiene, for instance, uncovering superior teeth 
to brush them or rinsing and expelling the mouthwash. 

Visceral-sensory (Afferent)      Somatic-motor (Efferent

Visceral-motor (Efferent)          Somatic-sensory (Afferent)
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Fig.3: German version of SFG- S (Neumann T. et al., 2016)

The motor profile of the patient must always be related 
to the altered functions which are performed by several 
structures coordinated with each other. Talking only about 
single muscles could be reductive. 

Part of the disorders described above are reported by the 
patient during the preliminary interview. The moment of 
the interview goes beyond the anamnesis. It is a moment 
of active listening in which the therapist recognizes the 
potentially compromised functional systems, deducing as 
well the level of injury. 
Furthermore, it represents a moment of direct observation 
of the patient's non-verbal behavior. It lets the examiner 
to observe what the patient does not say in words but 
says by gestures about his own experience of illness, e.g. 
the communicative effectiveness of its expressive mimicry 
and possible compensation and simulation strategies such 
as covering the face with the hand.

After the preliminary interview the evaluation should inclu-
de at least one standardized scale.  The Sunnybrook Fa-
cial Grading System (SFGS) is one of the most employed 
scales to assess the facial function by clinicians (Fig.3). It 
was introduced in 1996 by Ross B.G. and in the later 2016 
was translated in German by Neumann T.  In 2010, Neely 
J.G. have introduced the explanatory criteria for reducing 
potential ambiguities while scoring. 
The SFG-S gives the clinician information about the reg-
rowth of the damaged fiber. It is quantify from 0, for com-
plete facial paralysis, to 100, for normal facial function.
This instrument analytically evaluates the muscles from 
the both quadrants, the upper and the lower quadrant. It 
is more suitable for peripheral lesions instead of central 
lesions.

This assessment considers 3 different sections: 1) the 
resting symmetry by comparison of the affected side with 

LRO/0609/6.10.2016/MPSOriginalie

Neumann T et al. Validierung einer Deutschen Version … Laryngo-Rhino-Otol 

Deutsche übersetzt [9]. Die englische Version des Fragebogens 
wurde von einer Logopädin mit sehr guten Englischkenntnissen 
und deutscher Muttersprache sowie von einem medizinischen 
Laien deutscher Muttersprache, der im englischsprachigen Aus-
land gelebt hat, ins Deutsche übersetzt. Beide Versionen wurden 
auf Übereinstimmung geprüft und eine konsentiere deutsch-
sprachige Version erstellt. Von einem englischsprachigen Mut-
tersprachler wurde die deutsche Version ins Englische zu-
rückübersetzt. Beide Versionen des SFGS, die Originalversion 
und die rückübersetzten Versionen, wurden verglichen. Die 
Stellen, an denen inhaltliche Unterschiede auftraten, wurden 
diskutiert und verbessert. Der Vorgang wurde wiederholt, bis 
keine inhaltlichen Unterschiede mehr festgestellt wurden. Die 
deutsche Version des SFGS ist  ●▶  Abb. 1 dargestellt.

Patienten
Prospektiv wurden 18 Patienten mit einer akuten oder chroni-
schen peripheren unilateralen Fazialisparese in die Studie einge-
schlossen. Eine chronische Parese war definiert als Parese mit 
einer Dauer länger als 3 Monaten und/oder Zeichen einer De-
fektheilung. Von den Patienten wurden in sitzender Position 
standardisierte Videoaufnahmen in Frontalansicht im Fotolabor 
gemacht. Jeder Patient wurde schriftlich und mündlich über den 
Ablauf der Aufnahmen instruiert. Zunächst erfolgte eine Auf-
nahme in Ruhe ohne Gesichtsbewegung für 5 Sekunden, danach 
wurde der Patient immer in derselben Reihenfolge aufgefordert 
doe vorgegebenen Gesichtsbewegungen vorzunehmen. Jede Be-
wegung musste für 5 Sekunden gehalten und 3-mal wiederholt 
werden. Die Abfolge der Willkürbewegungen war: Augenbrauen 

heben, dezenter Lidschluss, kräftiger Lidschluss, mit geöffnetem 
Mund lächeln, Zähne zeigen, und Lippen spitzen.

Auswahl der Bewerter und Bewertung der 
Fazialisparese mit dem Sunnybrook Grading System
Als Bewerter (Rater) wurden 5 Studierende des 3. Semesters des 
Fachs Logopädie des Fachbereichs angewandte Gesundheitswis-
senschaften, Europäische Fachhochschule, Rostock, rekrutiert. 
Diese hatten einheitliche theoretische Kenntnisse zur Fazia-
lisparese. Studierende, die bereits praktische Erfahrung in der 
Logopädie vorweisen konnten (z. B. durch Praktika) wurden aus-
geschlossen. Die Bewerter wurden ebenfalls schriftlich aufge-
klärt und mussten eine schriftliche Einverständniserklärung 
abgeben. Ihnen wurde das SFGS erläutert. Zu Beginn erfolgte ein 
kurzes Training zur Anwendung des SFGS anhand von 5 Beispiel-
aufnahmen, deren Beurteilung nicht in die spätere Studie ein-
floss. Die Bewertung der Videos erfolgte standardisiert. Alle Ra-
ter saßen einzeln in einem Raum und die Videos der Patienten 
wurden jedem einzelnen in einer individuellen zufälligen Rei-
henfolge vorgespielt. Auf Wunsch wurden Videos wiederholt 
abgespielt. Kommunikation zwischen den Ratern vor Abschluss 
der Studie war nicht erlaubt. Zu jedem der 18 Videos füllte jeder 
Rater einen Bogen mit der deutschen Version des SFGS aus. Die 
Bewertung wurde 8 Tage später wiederholt. Die Videos wurden 
wieder in einer zufälligen Reihenfolge vorgespielt.

Statistik
Die Datenerhebung und die statistischen Berechnungen wurden 
mit Microsoft Excel (Version 2010; Microsoft Corporation, USA) 
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Abb. 1 Deutsche Version der Sunnybrook Skala.
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the normal side at rest, 2) the dynamic assessment that in-
cludes five standard expressions (wrinkling the forehead, 
closing eyes gently, snarling, smiling with the mouth open 
and puckering the lips) and 3) a section for assessing the 
degree of synkinesis. 

It is well practice to fill in the 3rd section when the patient 
has produced each one of the items included in section 
2. It is less time consuming and less tiring for the patient 
increasing his/her test compliance.

During the test the patience is seated, looking directly at 
the horizon without wearing artificial elements, like glas-
ses or make up, that can cover the face.

It is advisable to ask the patient for a photo-card prior to 
the injury onset. If possible, ask him/her photographs and 
videos showing dynamic expressive patterns as well. This 

material will allow the therapist to identify any physiologi-
cal asymmetries that the patient already had before the 
injury.

When completing section 3, ask the patient if he/she can 
identify and eventually located any unwanted activity in 
the face. Synkinesis are unwanted intrafacial movements 
that can be observed in the affected face during facial 
expression asked in section 2.

Like the figure 4 shows, the patient when closing gently 
the eyes experiences on the affected side a syngenetic 
movement such as a smile (intensity=2/3) during the vo-
litional movement of the eyes (intensity= 5/5). Because 
of this synkinetic movements, patients experience hy-
pertonic contractures when resting and tightness during 
volitional or reflexive eye closure and/or volitional mouth 
movements. 

Fig.4: Example of SFG-S assessment: sections 2 and 3.

 

SYNKINESIEN 

Die Synkinesie: 
- Spürt sie diese? 
- Lokalisiert sie diese? 
- Wann tritt sie auf) Im 

Zusammenhang mit 
welchen Funktionen? 

- Schafft sie diese zu 
modulieren? 

- Wird sie von Schmerz 
begleitet? 
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The patient is not completely aware of this phenomenon, 
bringing up the patient’s awareness of those   beside mo-
vement is part of the therapist’s goal. The therapist puts 
the patient in the condition of increasing the attention on 
those involuntary movements and on the relationship bet-
ween them and the volitional movements. 
The hyperkinesis is usually presented on the non-affected 
side; the patient tends to exaggerate the mimicry making 
worse the synkinesis pattern on the affected side and the 
facial symmetry.

The abnormal regeneration of facial nerve fibers to not 
related facial muscles is one of the most distressing and 
adverse consequences of facial palsy. Facial synkinesis 
comes out more often when the damage is moderate-se-
vere losing the endoneurial tube of the nerve wire. In this 
case the nerve “gets lost” losing the right way out to his 
muscle targets. Synkinesis could appear from 3 months to 
2 years after the onset, covering all the time span of the 
nerve recovery. They are hardly reversible. 
The neurophysiological recovery of the nerve fiber can be 
distinguished in 3 phases:
1. Complete denervation (wallarian degeneration)
2. Initial nerve regeneration with initial motor activity and 
possible synkinesis
3. Nervous network recovery 

During the denervation phase the communication between 
nerve-muscle is interrupted.  For this reason, even if the 
facial muscles are healthy, do not receive the electrical 
impulse from the nerve blocking their expressions. 
This is why the therapist should not encourage the patient 
to strain the facial muscles and to exaggerate facial ex-
pressions trying to train the affected side; the result will 
be a lack of symmetry and a delay in the recovery of the 
nerve.
A physical therapist specialist will tailor the most adequa-
te rehabilitation program. 

Own awareness of facial movement is poor because the 
absence of spindles or receptors in the tiny muscles of the 
face unlike the skeletal muscles. From the patient's tes-
timony emerges a lack of perception of paralysis. Often-
times, the patient takes awareness of the paralysis onset 
from external visual feedback (e.g. seeing the drooping 
corner of the mouth while looking at the mirror) or by the 
impossibility to carry out an action (e.g. drooling while 
drinking from a glass).

According to a neurocognitive approach, the body is as a 
receptorial surface capable, through its fragmentation, of 
transferring to the Central Nervous System the necessary 
information about the world (Perfetti, 1985).
The collection of sensory information is guaranteed from 
the adaptation of the receptorial surface to the object. It 

is possible by the the V c.n. and  the VII c.n. cooperation.
For example, the patient is no longer able to recognize 
the size of the gulp introduced into the mouth or when 
shaving, he is not longer feeling the same sensation, 
cause the skin could not adapt to the razor.

The assessment of the perception of the face investigates:

•	 	How	 the	 patient	 constructs	 the	midline:	 e.g.	 if	 he	 can	
perceive the filter column, axial element of the face bet-
ween the nose and the upper lip that reflects the degree 
of symmetry or muscular balance between the right and 
left side of the face;

•	 	Contact/touch	extension	and	location:	This	test	can	be	
carried out by using different length rules in corres-
pondence with the morphological lines of the face (e.g. 
along the nasal labial fold, Fig.5);

•	 	Tactile	 sensation	 by	 confronting	 both	 sides,	 right	 and	
left, particularly in the area:

•	 	supra-ocular:	this	area	is	innervated	by	the	ophthalmic	
nerve, upper branch of V n.c.

•	 	inter-ocular-oral:	this	area	is	innervated	by	the	maxilla-
ry nerve, intermediate branch of V n.c.

•	 	infra-oral:	 this	 area	 is	 innervated	 by	 the	 mandibular	
nerve, inferior branch of the V n.c. (Fig. 6)

•	 	Recognition	 of	 spatial	 positions:	 the	 therapist	 guided	
passively the skin & muscles in different positions and 
directions. Using symmetrical movements is recom-
mended.

Fig.5:
Evaluation of the extension and location of the contact in 
the nasal labial fold
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Fig.6:
Evaluation of the tactile sensation by confronting both si-
des in the infraoral area

After an exhaustive evaluation, the therapist interprets the in-
formation to build the therapeutic program. A useful strategy 
to choose adequate exercises is to match the degree of the 
exercises according with the phase of the nerve recovery:

•	 	First	level	exercises	in	denervation	phase:	the	therapist	
performs the movements for the patient due to the lack 
of activation of the facial musculature. The mean objec-
tive is to reduce the compensatory hyperkinesis on the 
non-affected side.

•	 	Furthermore,	educating	the	patient	 to	manage	the	out-
comes is necessary (e.g. teaching how protect the af-
fected eye, drinking from the glass and not from the 
straw, ecc). 

•	 	Second	degree	exercises	when	the	motor	activity	is	emer-
ging: the therapist assists the patient during the muscles 
activation. The motor unit’s recruitment has to be sublimi-
nal, avoiding synkinesis on the affected side and decrea-
sing the hyperkinesis on the non-affected side.

•	 	Third	degree	exercises	during	 the	 final	network	 reco-
very: the patient performs facial movements without 
assistance. In this phase, the exercise requires to 
coordinate multiple movements to complete an action 
such as feeding, verbal communication, spontaneous 
mimicry as a support for verbal language (i.e. proso-
dy). This phase puts an end to the "pocker face" (not 
attivation of the face muscles) and the patient can let 
go his emotions. The treatment is aimed at the return 
of communication skills, when the patient own fee-
lings and the movements produced finally match each 
other.
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Der Patientenflyer! 
Er enthält zahlreiche Informationen zur kognitiven Reha-
bilitation in einer für Patienten und Angehörige verständ-
lichen Sprache. 

Gedruckte Exemplare können bei Birgit Rauchfuß 
bestellt werden. 

Sie kosten für Mitglieder 0,10 € /Stück, 
für Nicht-Mitglieder 0,20 € /Stück zzgl. Versandkosten.

VFCR

    Verein für
kognitive
     Rehabilitation

aufbauende lernsChritte

Zu Beginn, bei den so genannten Übungen ersten Gra-
des, wird die Bewegung ausschließlich vom Therapeu-
ten geführt. Der Patient muss keine aktive Bewegung 
durchführen, sondern darf sich bei geschlossenen Au-
gen ganz auf das Fühlen konzentrieren. Er soll z.B. ver-
schiedene Stellungen des Kniegelenkes erkennen, oder 
verschiedene Figuren oder Oberfl ächen erfühlen, über 
die die Fingerkuppe bzw. die ganze Hand geführt wird. 
Dieses Fühlen verlangt die 100%ige Konzentration 
und ist daher auch anstrengend, nicht körperlich, son-
dern mental. Die Patienten spüren also nach der The-
rapie eine angenehme Erschöpfung ähnlich dem Ge-
fühl wie nach einem langen Schulaufsatz. In Folge, bei 
den Übungen zweiten Grades, sollen die Informatio-
nen nun unter motorischer Mithilfe vom Patienten 
eingeholt werden. Der Therapeut soll dabei gerade 
so viel unterstützen, dass es zu keinen fehlerhaften 
Bewegungen kommt, oder dass z.B. die Hand nicht 
fest wird.
Bei den Übungen dritten Grades übernimmt der Pa-
tient die Bewegung zunehmend, sodass er sie dann 
selbstständig ausführen kann.

Die Neurokognitive Rehabilitation stellt also einen 
aufbauenden Lernprozess dar, bei dem der Therapeut 
nicht nur die Wahrnehmung und die Aufmerksamkeit 
des Patienten beachten soll, sondern auch dessen per-
sönliche Interessen, seine Charaktereigenschaften und 
seine Lebensgeschichte. Unabhängig vom Schwere-
grad der Erkrankung gibt die „Neurokognitive Reha-
bilitation“ dem Patienten die Möglichkeit, seinen 
Körper besser zu verstehen, damit er wieder aktiver 
und selbstbestimmter am Alltag / im Beruf teilhaben 
kann.

Was KÖnnen sie unternehmen, Wenn sie 
interesse haben?

■	 	Fragen Sie Ihren Therapeuten oder Ihren behan-
delnden Arzt

■	 	Nutzen Sie die Informationsmöglichkeiten über 
die Internetseite www.vfcr.de oder per E-Mail an: 
info@vfcr.de

  

Therapeuten besteht nun darin, dem Patienten 
bestimmte Dinge, die im Körper ablaufen, bewusst 
werden zu lassen. Der Patient soll durch die Hilfe des 
Therapeuten lernen zu erspüren, welche Bewegungen 
falsch und welche richtig sind, wie sich Muskulatur 
anfühlen soll, damit er fl ießende, normale Bewegun-
gen ausführen kann. 
Nicht mehr das manuelle Zutun des Therapeuten soll 
die „spastische“ Muskulatur des Patienten verändern, 
sondern das aktive Hindenken und Hinspüren des Pa-
tienten. Durch den Einsatz der Aufmerksamkeit und 
der Wahrnehmung erlernt der Patient so komplexe 
Strategien wie z.B.: Wie muss ich aufstehen, wenn ich 
vermeiden will, dass die Hand fest wird? Was muss ich 
denken und fühlen, sodass ich nicht mehr das Becken 
beim Gehen hochziehe? Worauf muss ich mich kon-
zentrieren, damit ich eine Bewegung korrekt ausführen 
kann? Was muss ich fühlen, um zu wissen, dass ich 
gerade sitze? Wie verhalte ich mich, um keine Schmer-
zen zu bekommen? Wie kann ich meinen Körper in 
einen entspannten Zustand bringen? 
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