DECOMPRESSION OF THE FACIAL NERVE IN CASES OF
HEMIFACIAL SPASM

Karsten Kerrern *

Hemifacial spasm is a well defined disease, consisting of tonic-clonic
contractions of all the muscles innervated by a single nerve: the facial
nerve. The muscles most commonly afflicted are those around the eye
and mouth. Hemifacial spasm may be divided into two groups: primary
and post-paralytic.

a) Primary hemifacial spasm, by some authors termed “cryptogenic”,
“idiopathic” or ‘“‘autonomous”. In reviewing 106 cases Ehni and Wolt-
man® gave the following characteristics of this group: (1) the spasms
are of an intermittent, twitching nature, (2) the eyelids on the ipsilateral
side are almost always involved, (3) the spasms are usually unilateral
and when bilateral they are not synchronous or equal in extent or severity,
(4) the spasms may persist in sleep, (5) the patient does not feel any
compulsion to make the movement, (6) the patient is unable to stop the
movement by exercise of the will, (7) the patient cannot reproduce the
movement voluntarily, (8) psychic upsets of any sort, fatigue and vo-
luntary movements of the face, make the condition worse, (9) children
do not have hemifacial spasm and (10) the spasms are limited to muscles
innervated by the facial nerve.

It might be added that the contractions generally start in m. orbicula-
ris oculi, and during weeks or months they are spreading to the neigh-
bouring muscles and are intensified in strength and duration. 1 have, how-
ever, seen two cases where violent spasms started suddenly and affected
all the facial muscles from the start, on the side afflicted. The spasms
may be accompanied by vasomotor and secretory disturbances of the same
side of the face. Pain is an uncommon symptom.

b) Postparalytic or “symptomatic” hemifacial spasm. The cause of
the symptomatic hemifacial spasm may be intracranial lesions (tumors,
aneurism, meningoencephalitis, injuries) causing irritation of the facial
nerve or nucleus, resulting in spasm . Among Alajouanine and Thurel’s
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52 cases, 4 were caused by a cerebello-pontine tumor®. Most of the post-
paralytic hemifacial spasms, however, are due to Bell’s ischaemic facial

palsy.

In a very thorough paper by Williams, Lambert and Woltman ** the
whole problem is surveyed. They state that “the available evidence sug-
gests that the hemifacial spasm which follows Bell’s palsy and the hemi-
facial spasm called “cryptogenic” are clinically indistinguishable except by
history, because muscular weakness and contracture are equally prevalent
in both. The evidence also indicates that the etiology of each condition
may be the same”.

PATHOLOGY

Williams, Lambert and Woltman 20 in their paper state that two hypothesis
have been offered as to the :cause of the primary as well as the postparalytic
hemifacial spasm: (1) the first suggests that hemifacial spasm is a central ef-
fect due either to degeneration of cells in the rolandic motor cortex or to de-
generation of cells of the facial nucleus in the medulla; (2) the second hypothesis
is that hemifacial spasm is a disorder of the lower motor neuron.

In reviewing the experimental work performed by many authors to elucidate
this question, Williams, Lambert and Woltman 20 conclude that the hypothesis of
the central origin of these spasms is completely untenable. The facts derived
trom the clinical and experimental investigations “make it seem highly probable
that the lesion causing hemifacial spasm lies somewhere between the facial nucleus
and the stylomastoid foramen”,

As already outlined, the primary (cryptogenic) and the postparalytic hemi-
facial spasm are clinically indistinguishable except by history. At present there
is a general agreement that Bell’s palsy is due to ischaemia near the stylomastoid
foramen 2,4. 6,12, 14,19, In addition to the alterations found in the facial nerve
(haemorrhagic streaks in the sheath and a constriction of the nerve at the stylo-
mastoid foramen with oedema proximal to this point) I have, in 20 of 108 cases
(latest check-up, 1954), found bony necrosis in the distal part of the mastoid
cells, especially near the stylomastoid foramen, nourished like the nerve by the
stylomastoid artery, findings which have been confirmed by other Scandinavian
surgeons 7,11,18 and drawn the conclusion that Bell's palsy is a pathogenetic entity,
the primary and central feature being a disorder, a “dysregulation” of the circula-
tion, in most cases affecting only the nutrition of the nerve as the most susceptible
tissue, from which an ischaemic paralysis arises, but in others affecting also the
nutrition of the facial canal and the mastoid cells, causing bony necrosis.

Williams, Lambert and Woltman 20 on this basis state as follows: “In consider-
ing the hypothesis that vasospasm may be the fundamental cause of Bell's palsy,
it may be pointed out that vasospasm sufficient to produce necrosis, when it has
been observed elsewhere in the body, appears to be associated with tissue injury
of a sort which maintains a reflex to the affected vessel. It might be considered
reasonable to suppose, therefore, that in Bell’s palsy and primary or cryptogenic
hemifacial spasm, even though vasospasm might play a part in producing the
lesion, there might be a still more fundamental tissue lesion tending to set up
a reflex, producing the vasospasm. On this basis it occurred to one of us (Wolt-
man) that the fundamental lesion in both hemifacial spasm and Bell’s palsy might
be a fibrous constriction of the sheath of the facial nerve somewhere in its course
through the temporal bone, but probably in close relationship to the stylommastoid
foramen.”
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OPERATIVE FINDINGS IN HEMIFACIAL SPASMS

Decompression of the facial nerve was performed by Williams, Lam-
bert and Woltman 2 on 7 patients suffering from hemifacial spasm and
one from blepharospasm, with the following findings: a) in two cases
the nerve and the nerve sheath were macroscopically normal; b) in one
case a fibrous nodule about 2 mm. across was found attached to the inner
sheath at the stylomastoid foramen; ¢) in 5 cases the nerve sheath near
the stylomastoid foramen was tough and resistant to slitting.

My own material consist of 10 cases of hemifacial spasm (7 primary
and 3 postparalytic, all women) and one of blepharospasm. The idea of
decompression in these cases occurred to me (1943) because I had seen
3 cases of Bell’s palsy who had spontaneously made a partial recovery
marked by contracture, which disappeared in immediate conjunction with
the operation. I thought that if the contracture was dug to a constant
irritation of the facial nerve within the Fallopian canal ({(Grindstein’s
theory 1) which eould be relieved by decompression, this might be well
worth trying in cases of hemifacial spasm (fig. 1).

Fig. 1| — A: Bell's palsy of seven months' duration on the left side, with

contrature. B: appearance of the patient the day after the operation; the

contracture disappeared immediately after decompression without the slightest
impairment of the mobility. C: 214, years after decompression.

The prompt results which followed my first decompressions made me
operate on 11 patients in quick succession. The therapeutic disappoint-
ments were to follow later. All the patients have been submitted to a
very thorough medical, serological, neurological, otological, ophtalmological
and radiological examination expressly to exclude intracranial lesions.

Primary hemifacial spasm (7 cases) — All the patients were women,
28-70 years of age, the contractions were severe and had in 6 cases lasted
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between 3 and 9 years. The last patient was operated only one month
after onset, because the contractions were violeni, and because my results
from decompression at that time seemed to be excellent.

The operative findings were as follows: a) in 3 cases the mastoid
cells and the nerve looked perfectly normal; I must however admit that
not until I read years later (1952) the paper by Williams, Lambert and
Woltman ?°, was my attention especially drawn to alterations of the nerve
sheath; b) in one case a circumscribed nodule looking like a dilated
vessel, 2-3 mm. across, was seen within the nerve sheath just proximal to
the stylomastoid foramen; in more than 250 operations on the facial nerve
according to the procedure of Ballance and Duel ?, I have never seen anvth-
ing similar; ¢) in one case, operated one month after the onset, the
nerve was distinctly oedematous, and bulged through the slit in the nerve
sheath, exactly as noted in many cases of Bell’s palsy; d) in one case
the nerve sheath was very tough and resistant to slitting; e) in the last
case pronounced alterations were encountered.

‘T'his patient, a 5l-vear-old woman, had for 8 years suffered from increasing
hemifacial spasms resistant to all medical therapy; apart from this a thorough
examination showed nothing abnormal; there was no facial weakness, she had
never suffered from ear troubles, and the drums and hearing were perfectly
normal. 'T'he superficial mastoid cells wcere completely normal but the bone be-
tween the posterior osseous wall of the external auditory meatus and the sigmoid
sinus, as well as the mastoid tip, was completely necrotic; the wall of the facial
canal was very soft and was opened as far as the lateral semicircular canal in
a few minutes; the nerve was distinctly oedematous; near the stylomastoid fora-
men the mastoid cells contained a yellow transudate or exsudate; neither pus,
uor granulation tissue were found; microscopy showed granular bony decay and
hony necrosis, while on direct examination of the fluid no bacterian were found.
A facial weakness followed the operation but disappeared soon, and for 10 months
the patient was completely free from hemifacial spasms and synkineses; then they
recurred.

One year after the first operation a revision was performed. The bony cavity
was normal and in it the facial nerve was lying free; in its proximal half, between
the lateral semicircular canal and the stylomastoid foramen, it looked normal; in
the distal half, it lay surrounded by connective tissue from which it was freed.
This time no facial weakness followed, but the hemifacial spasms were not influenced
by the neurolysis. Five years later she was still suffering from severe hemifacial
spasm.

Postparalytic hemifucial spasm (3 cases) —— All the patients, women
32, 40 and 57 years of age, had suffered from Bell’s ischaemic palsy (for
8 months, 9 months and 10 years, respectively); in the last two cases a
contracture had developed in addition to severe hemifacial spasm.

The operative findings were as follows: a) in two cases (which had
lasted 8 months and 10 years, respectively) nothing abnormal was seen
in the mastoid cells or the facial nerve; b) in one case of 9 months
duration, in which the patient had never suffered from otitis media, and
where the objetive examination showed nothing abnormal apart from the
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hemifacial spasm and a contracture, the superficial mastoid cells were
large and clear; the cells between the posterior wall of the auditory meatus
and the sinus, on the other hand, were smaller and soft, and the facial
canal proper appeared so soft that the decompression was completed in a
few minutes; in the part deep to the nerve a cavity larger than a hazel-nut
was created after the excochleation, and through this cavity the nerve has
been running practically uncovered; the cavity passed deeply toward the
jugular foramen; the nerve sheath was slit open, and the nerve bulged
distinctly.

Blepharospasm (man 19 years old) — Nothing abnormal was found
in the mastoid cells or in the nerve.

To sum up Williams, Lambert and Woltman's cases, the nerve and
nerve sheath were normal in 2 cases, while in 6 pathological alterations
were found near the stylomastoid foramen. Concerning my own cases, it
is seen that the mastoid cells in 9 cases’ were normal, while in 2 cases
they were the site of severe alterations as described above. The facial
nerve was normal in 6 cases, while in 5 cases alterations of varying
nature were encountered at or just above the stylomastoid foramen.

COMMENTS

The most interesting results of decompression in cases of hemifacial
spasm are (a) the pathological alterations, and (b) the disappearance
of associated movements of the facial muscles.

Pathological findings — Three clinical entities are known in which
all the subjective and objective findings are strictly confined to the region
innervated by the facial nerve: (1) Bell’s palsy; (2) Melkersonn’s syn-
drome, which consists of a peripheral facial palsy, exactly like Bell’s
ischaemic, but combined with angioneurotic oedema of the lips and cheek,
and sometimes with a lingua plicata; and (3) hemifacial spasm.

In Bell’s palsy and Melkersson’s palsy the weakness is the essential
feature, the postparalytic spasm a rare and secondary phenomenon. Syn-
kineses, more or less pronounced, are, however, a practically constant
symptom. In hemifacial spasm contractions are the dominant symptom,
weakness being slight or completely lacking. By decompression, however,
1 have found examples of exactly the same pathological alterations in the
mastoid cells near the stylomastoid foramen and in the facial nerve.

1) Bell’s palsy: In 20 out of 108 cases I have, as already described,
found bony necrosis in the tip of the mastoid cells near the stylomastoid
foramen. In 26 cases the wall of the facial canal, normally hard like
ivory, was more or less soft, and in the extreme cases completely necrotic.
The alterations were exactly like those described above in 2 cases of hemi-
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facial spasm. In 56 cases the nerve was distinctly oedematous, in 3 (long
standing palsies) atrophic.

2) Melkersson’s syndrome: In 10 cases the mastoid cells were normal,
in one a limited area of bony necrosis was found near the stylomastoid
foramen. The nerve in 3 cases looked normal, in 8 it was oedematous
and bulged distinctly after slitting of the sheath. The last case (described
in detail previously) was quite exceptional:

In a patient 30 years of age, suffering from a complete peripheral palsy of
3 months duration, decompression revealed the following alterations: “The super-
ficial cells are large and glossy. In the depth around the antrum and in the
cells between the posterior wall of the auditory meatus and the sinus the bone
is soft, ‘increasingly so toward the part around the stylomastoid foramen. The
entire facial canal is completely necrosed in its distal half, and the remaining
part is opened. Neither knife nor scissors was used, but the nerve sheath is
seen to be open, and from it a highly oedematous piece of the nerve bulges out,
being conically pointed downward and of a grayish pink color. The point of
the nerve, however, is of a much darker red color than the remaining part. The
piece of the nerve projecting from the opening in the sheath is 7 mm. long. It
is resected and examined microscopically. A nerve transplant taken from the ilio-
inguinal nerve is grafted” (and the mobility reappeared ten months later). Micro-
scopy showed: “oedema of the nerve trunk, fibrinous exsudation, fresh haemor-
rhage and marked degeneration of axis-cylinders and medullary sheaths, a small
vein containing organized remnants of a thrombus, and between nerve and its
sheath an accumulation of fluid consisting of oedema and fibrin”. There is not
the slightest doubt that these alterations are due to disturbance of the blood
supply. Neither micro or macroscopic signs of infection were encountered.

3) Hemifacial spasm: As described above, 2 cases were encountered
in which pronounced or very pronounced alterations of the mastoid cells
were found. In 3 cases the nerve was oedematous. Everything points to
ischaemia being the cause of the alteration; in no case were signs of
infection found.

Thus Bell’s palsy, Melkersson’s syndrome and hemifacial spasm have
clinical as well as pathological features in common, and are both probably
due to vascular disorders near the stylomastoid foramen.

The disappearance of associated movements of the facial muscles —
This is considered by Williams, Lambert and Woltman * the most interest-
ing result of decompression in hemifacial spasm.

Just like these authors I have noted that the spasms invariably dis-
appeared in immediate conjunction with the operation even if no post-
operative weakness of the facial muscles followed (2 cases). In cases
in which a more or less pronounced facial palsy resulted from decom-
pression, the spasms, when they recurred, appeared months after the post-
cperative palsy had disappeared.
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As pointed out by Williams, Lambert and Woltman *°, associated move-
ments have generaliy been attributed to either branching or misdirection
of nerve fibers during regeneration. This explanation of associated move-
ments according to Williams, Lambert and Woltman is not in harmony
with the disappearance of the synkineses after decompression, which should
be explained on the basis of a reversible physiological mechanism, rather
than en irreversible anatomical one. “A possible mechanism of hemifacial
spasm which appears to fit the observation which have been made assumes
the occurrence of spontaneous discharges of interaction or “cross firing”
of nerve fibers in the facial canal”, illustrated in fig. 2. “There is no
conclusive evidence that the mechanism just described is the mechanism
of hemifacial spasm. It is only true that, thus far, our observations have
not been inconsistent with this concept. The relief of hemifacial spasm
by decompression of the facial nerve suggests that the genesis of the syn-
kinesis and spasm may lie in the facial canal”.

SPONTANEOUS ACTIVITY ORIGINATING IN INJURED ZONE
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Fig. 2 — A possible mechanism of hemifacial spasm. Fibers ! and 2 represent

axons of the facial nerve innervating the upper and lower parts of the face,
respectively. Local injury to the nerve by compression and ischemia in the
facial canal is indicated by cross hatching. Upper diagram: spontaneous dis-
charge of impulses (the arrows) from the injured zone produces spasm or
contracture. Lower diagram: during interparoxysmal periods, nerve fibers in
the injured zone are hyperexcitable. The action current of a “voluntary” im-
pulse in fiber 2 acts as a trigger to the injured zone, causing a discharge of
impulse in both fiber | and fiber 2, whereas only the impulse in fiber 2 was
willed. Synkinesis results from this interaction between nerve fibers. The ef-
fects of antidromic impulses in motor fibers and of impulses in sensory fibers
have not been considered in this discussion. (Reproduced f{rom Woltman,
Williams and Lambert 2!, by courtesy of Dr. Williams).
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In discussing the paper cited, Lathrop*® expressed his belief that it
is injury to the facial nerve, which has resulted in minor temporary de-
pression of function, which affords the patient the relief from the hemi-
facial spasm that he obtains.

I am not disinclined to agree with Lathrop *®>. The explanation why
spasm and synkineses do not return immedijately with return of function
after the postoperative weakness following decompression, may be, as stated
by Williams, Lambert and Woltman #°, that after all axon dichotomy is
the explanation of associated movements, and that impaired nerve fibres
are more vulnerable to additional injury, so that if only a few asxons
were involved in this process these might be destroyed by the trauma of
surgery or at least be the last to recover.

THERAPY

Only the treatment of those cases in which medical and neurological
therapy had failed shall be discussed here.

Is decompression of the facial nerve the right operation for resistant
and severe cases of hemifacial spasm? Williams, Lambert and Woltman *°
state that the operation of neurolysis for hemifacial spasm has proved
somewhat disappointing in that there is a tendency for recurrence of- the
spasm after a time, although most patients report considerable relief from
the procedure.

Williams in a recent personal communication to O’Donnell ¥, advised
him of the final results in 9 cases, all observed over two years. Five
cases had had a short period of relief but the spasm then reappeared as
severely as before the operation. This gives three good results and one
fair out of nine.

My results are completely in accordance with this statement. All the
patients operated on 8-10 years ago have been re-examined 2-10 years after
the operation. The number in parenthesis indicates the number of years
after the operation when I saw the patient last.

Among 7 cases of primary hemifacial spasm, one patient had recovered
completely (10 years); 2 patients were only troubled by faint contractions,
and only when they were in a nervous state of mind (814-10 vears); 4
patients were relieved of the spasms for 14-1 year, the recurrence took
place and the condition is as bad as before operation (3-5-10-10 years).
The same applies to the man with blepharospasm (9 years). Among the
3 cases of postparalytic spasm, 2 were only troubled very little by con-
tractions (2-10 years), but in one case the condition was as bad as hefore
(2 years).
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SUMMARY

Among 11 patienls a complete cure was obtained in one case, a fair
result in 4 cases, while in 6 cases the effect of the operation has only
been temporary and full recurrence has taken place. Even if decompres-
sion has thus resulted in a few recoveries and improvements, the results
in the majority of cases have been disappointing.

Everything points to hemifacial spasm being due to a disorder of
the lower motor neuron. Intracranial lesions in the vicinity of the facial
nerve arc known to have resulted in irritation and spasm. It may be
perfectly true that the majority of cases of hemifacial spasm are due to
a lesion, the nature of which may vary, in the Fallopian canal near the
stylomastoid foramen, not least the postparalytic following Bell’s palsy.

But the disappointing results of decompression seems to indicate that
at the time of operation irreparable damage to the nerve has in the majority
of cases been already done. Consequently 1 gave up decompression in
cases of hemifacial spasm some years ago.

Good results from injections of alcohol into the nerve have been re-
ported ** hut I prefer selective sections of the branches to the muscles
involved as described by German and Greenwood ®.
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