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GUIDANCE FACTORS IN NERVE REGENERATION

P.K. THOMAS, Royal Free Hospital School of Medicine and Institute of
Neurology, London, UK.

Developments in neurobiology are currently improving the understanding of the
factors involved in the guidance of regenerating axons following nerve injury.
After focal crush or freezing injury (axonotmesis of Seddon), recovery is
characteristically good. This has been attributed to guidance by the
persisting endoneurial connective tissue sheaths which have been considered to
conduct the axons back to their former terminations at the periphery. A
recent study has shown that at the site of the crush or focal freezing injury,
regenerating axons stray into neighbouring Schwann cell tubes so that the
quality of recovery is likely to depend upon the somatotopic organization of
the original nerve fibres within the fascicle. If fibres having a similar
destination at the periphery are grouped together, recovery will be
satisfactory; if fibres with disparate terminations are intermingled, recovery
will be less gdod. This has considerable implications for the quality of
recovery in cases of Bell’s palsy in which there is axonal degeneration.

If a nerve is transected (neurotmesis of Seddon) the cut ends pull apart.
Providing the gap is not too great it can be crossed by regenerating axons.

It has now been firmly established that there is a chemotropic influence
exerted by the distal stump so that regenerating axons are attracted towards
it. It is not yet established, however, whether this influence operates on
the axons themselves or whether it is exerted on another cell type, such as
the Schwann cell, which then provides a pathway that is followed by the axons.
Some recent evidence suggests that the latter possibility may be the case.

The precise conditions, both in terms of the extracellular matrix and the
cells within it that are conducive to axonal regeneration, are currently being
examined both in tissue culture and in regeneration chambers implanted into
animals.

Once regenerating axons have reached the distal stump they grow along Schwann
cell columns (bands of Biingner) within the persisting Schwann cell basal
laminal tubes. The relative importance of the basal laminal tubes and the
Schwann cell columns in providing a pathway for regenerating axons is
currently a matter of dispute. Probably both are important.



HEREE (1)

Transient facial nerve lesion in Bell's palsy demonstrated by gadolinium-
enhanced MRI

Lars Jonsson, Mats Engstrém and *Karl-Ake Thuomas

Departments of Otolaryngology and *Radiology, Uppsala University, Akademiska sjukhuset,
S-751 85 Uppsala, Sweden

The etiopathology of acute idiopathic peripheral facial palsy, so called Bell's palsy, remains to
be elucidated. There is, however, evidence of an immunological/inflammatory response in the
peripheral blood of patients suffering from Bell's palsy. Gadolinium-enhanced magnetic
resonance imaging (GadMRI) is to date the best imaging technique to visualize nervous tissue
edema and inflammation. Therefore, in the present study, GadMRI was used to try to identify
and characterize the facial nerve lesion in patients with Bell's palsy.

Material and methods

Seventeen patients, 7 female and 10 male, aged 21 to 55 years (median age 41 years), with a
complete Bell's palsy were included in the study. An upper age limit had been set at 55 years
and only patients with a complete palsy were included. MRI examination, with administration
of intravenous gadolinium, was performed within 2 weeks after the onset of palsy with a
superconductive 0.5T (Magnetom Siemens) or 1.5T magnet (Signa, General Electric). Twelve
patients were followed-up after 2 to 4 months.

Results

Thirteen of the 17 patients showed enhancement of the paretic facial nerve, preferably in the
labyrinthine/geniculate segment, on T1-weighted GadMRI. Increased signal intensity in this
region was not demonstrated before the administration of the contrast agent. At follow-up
GadMR, 2 to 4 months after the onset of palsy, only 2 of 12 patients (all 12 whom had been
positive at the first investigation) demonstrated facial nerve enhancement. In the other 10
patients, enhancement of the paretic (or post-paretic) facial nerve was not seen. The GadMRI
findings could not with certainity be correlated to the grade or outcome of palsy. Enhancement
on the non-affected side was not demonstrated.

Discussion

In the present study of 17 patients with Bell's palsy, GadMRI demonstrated transient facial
nerve enhancement on the paretic side, mainly in the labyrinthine/geniculate segment. The
results in the acute stage accord with those of other workers. This is, however, the first follow-
up study to demonstrate that enhancement disappears during the disease. Enhancement on T1-
weighted GadMRI indicates edema and/or inflammation. Our findings, therefore, support the
theory that Bell's palsy is an inflammatory disease caused by an infectious agent.
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NEUROPHYSIOLOGICAL AND NEUROANATOMICAL BACKGROUNDS OF
THE HYPOGLOSSAL - FACIAL NERVE ANASTOMOSIS.

Eberhard. Stennert, M.D1., Andreas Gunkel, M.D!, Wolfram F.Neiss, M.D?
1. ENT Department of the University of Cologne
2. Dept. of Neuroanatomy of the University of Cologne
Since W. Korte in Berlin first performed a hypoglossal-facial nerve anastomosis (HFA) in
1901, the indication for this surgical procedure is discussed controversially, although
numerous good results have been reported in the past. Because of this international
discomfort concerning the HFA, a better understanding of the physiological and anatomical

background seems to be necessary.

In former investigations of the HFA - patients we could for the first time give decisive
neurophysiologic evidence for the fact that normal humans have exteroceptive (100 %) and tc
a certain extent even proprioreceptive (63%) connections between the fifth and twelfth nerve
similar to the trigeminal - facial reflex pathway. Moreover we were able to demonstrate that
facial and hypoglossal motoneurons have common interneurons that are activated by

trigeminal afferents.

On the other hand the follow-up of our 142 HFA - patients showed clearly that the quality of
the definite functional results after this facial nerve rehabilitation strongly correlates with the
extend of a mimical training.

The neuroanatomical background of this striking brain plasticity is now investigated in an

extensive experimental study. Preleminary results of these investigations will also be

reported.
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