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Editorial

This issue of the International Journal of Neurology is devoted to pathology
of the peripheral Nerve.

This Editorial well deal with its fundamental principles in a concise form.

The peripheral nerve is constituted by bundles of nerve fibers that are neu-
ronal prolongations enveloped in the sheath of Schwann.

In the case of motor fibers, their neuronal body is situated on the anterior
corn of the gray matter of the spinal cord.

Concerning sensitive fibers they are linked to the cells seated in the rachi-
dean ganglia, the vegetative fibers have their cellular body located in a ganglion
of the simpathetic chain.

The nerve fibers are covered by a conjunctive envelope.

The neuronal elongations that constitute the nerve fibers are covered in all
their trajectory by the Schwann cells.

The Schwann’s cells have two different ways in enveloping the nerve fibers,
they may take several fibers at the same tume, or be limited to just one of them.

In the first case they are regarded as “amyelinic” fibers and in the second,
when just one fiber is covered by the Schwann cells, when it is considered a seg-
ment of the myelinic shenth, it's called “myelinic” fiber.

The amyelinic fibers have a slow velocity of conduction, the myelinic ones
propagate the nerve influx with great velocity, the myelinic sheet is an important
factor in the acceleration of the conduction of the nerve fibers and this velocity
is increased when it has a greater diameter.

Through the axon is conducted a moleculer flux originated fundamentally
in the neuronal body, that sustains the myelin sheath that is produced by the
glial cells.

The axon may have a considerable length, in the man it may surpass a meter.

The sheath with molecules in it located, have their biosynthesis almost ex-
clusively in the cellular body, and in order to maintain their functions they are
constantly rerovated.

They neuronal body, the dendrites and the axon, the axonal membrane, the
neurotransmitlers and the trophic interactions between the pre and postsynaptic
elements demande a constant biochemical activity, whose center of synthesis is
Jundamentaly sited in the neuronal body.

In the axon is produced a two way molecular traphic, one called orthograde
oriented from the neuronal body toward the distal end of the axon. Inversely,
the macromolecules addressing to the neuronal body constitute the retrograde
axonal transportation.

It is important to remark that the Schwann myelinic cells receive a trophic
contribution from the axon and in this way the integrity of the myelinic sheets
is preserved. The Schwann celle promote the elaboration of the myeline sheaths.
securing the integrations of their specific proteins and their phospholypids. It
must be emphasized that myelinic sheaths are affected when the axonal conduc-
tion is suffering.

Pernicious factors, toxic, metabolic, mechanics, may deteriorate the molecu-
lar interchanges that are sustained between the axonal unity and the anexed ce-
llular elements, with which esencial interchanges are performed.

This determines a functional damage of the nerve fibers and are at the ba-
sis of their neuropathic disturbances.
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Concerning the ortograde axonal transportation, which we have already men-
tioned, we wish to remark that there exists two different types, the rapid axonal
flux, and the slow axonal flux.

The rapid axonal flux has a velocity of 300 milimeters per day, transpor-
ting the constituents of the axonal membrane in addition to those belonging to
the presynaptic membranous system, in this way the enzimes like acetyycholines-
terasa, phospholipides, glucoproteins, and other elements are renewed. The intra-
axonal pathway taken in general by the membrane constituents is the reticulum
endoplasmique. In this axonal transport it is possible that the actine may be at
the base of its mechanism, that may occur by the actine-myosin combination,
similar to those of the muscles or by the possibility of the reversible polymeri-
zation.

Regarding the slow axonal flux, its mechanism of propulsion, has not been
up to now well defined.

By this slow axonal flux the majority of the axonal proteins are mobilized
to velocities between 1 and 10 mm per day. By its means are transported the tubu-
line of the microtubules.

The elements of neural filaments the actine, and the analogues of the myo-
sine, are all elements formed from the cytoskeletom axonal. Also the axon is pro-
vided of enzimes solubles of the axoplasma, notably, the choline-acetyltransferasa.

By both axonal fluxes, the rapid or the slow, the enzimes that control the
biosynthesis of tthe neurotransmitters in the neuronal terminals are mobilized
above dall for the cholinergiques, monoaminergiques, gabaminergiques, neurons.

We will refer now to the retrograde axonal trarsport which determines that
numerous membranous macromolecules are conducted from the nervous termina-
le to the body of the cellular neuron, to contribute there to the integration of
new macromolecules organized to be movilized in an orthograde direction.

The retrograde movement is performed by means of mechanisms involved
in the orthograde movement.

Some of the molecules mobilized from the nervous terminals to the cellular
body has an informative function and in reaching the cellular body modify the
production of certain molecules.

It is understood that these molecular mobilization in both orthograde and
retrograde sense, give place to the neuronal bodies, and its elongations are adap-
ted to its functional requirement in an accurate way.

We will refer now to the degeneration and regeneration of the nerve fibers
in the course of the peripheric neuropathies, emphasizing in the marked inter-
dependency of the axon and the Schwann cells.

When a primitive attack of the neuron happens that generates a localized
blockade of axon, a walleriene degeneration is produced that is installed on the
distal sector of the fiber that has been separated from the cellular body.

The axon degenerates and the Schwann sheath loses its characteristic details,
the myelin is absorbed by the macrophages. After severing the nerve the func-
tions of conduction of the distal end of the fiber disappear in a few days. The
regeneration takes place from the central extreme of the damaged axon or from
the collateral of neighboring axons. In these have mediate the persistence of the
endoneural sheaths. The remyelinization is performed by means of the persistant
Schwann’s cells. With the regenerative process the velocity of conduction is re-
gained and progressively reaches its initial value.

A retrograde distal degeneration may occur caused by perturbations of the
neurons’ cellular life, and disturbs from the very begining in the more distal fi-
ber regions.
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In these conditions, the demyelinization and the degenerative process of the
axon are developed from the end of the nerve fiber toward the neuronal body.
The regenerative process determines a collateral proliferation of the nerve fibers
that were not damaged.

The wvelocity of the nerve conduction may remain unaffected as a conse-
quence that in the nerve there exists healthy [ibers as well as degenerated ones.

The nerve potential has its amplitude diminished because of its fiber de-
gradation.

Wher. the Schwann cells are originaly damaged the segmentary periaxial
neuritis is generated, and it is accompanied by the disappearance of the myelin
sheet, in different segments beiween two narrowing of Ranvier. The continuity
of the axon is preserved, sometimes morphologic degeneration are present as a
consequence of the demyelinization. The amyelinic fibers are the ones that suffer
more when the Schwann cells are originally disturbed.

In this type of neuropathy a slowing of the velocity of the nerve conduction
is present, and a diminution of the amplitude of the nerve potential is also ob-
served.

The perspective of regeneration of the lesion of the myelin sheath relative
to those of the axon, it may be assured that in the first one the lapse of time
necessary for its recovery is shorter than in the second ones.

It is necesary to remark that it is not possible to establish in the clinical
practice a clear division between the different kinds of deterioration of the nerve
fibers, because between the neurons and the myelin sheets exist in ils structures
and functions a close relationship, because of thai when a lesion is originated in
one of its parts, for the above mentioned anatomical condition affects the others.

This means that from the clinical point of view it is not possible to establish
a physiological clasification of the peripherical neuropathies. It is preferable to
establish as « basis to clasify the different groups of peripheric neuropathies in
the topography and the etiological factors.

We will refer now to the different anatomo clinical types of the peripheric
neuropathies.

The mononeuritis constitutes the isolated suffering of a nerve or one root
and its cause is generally traumatic or at least mechanical.

If simultaneous damages exist in several nerve trunks a multineuritis takes
place. Each nerve is affected isolated, and the functional disturbances are after-
wards shown in an asymetrical way. There is rot a general causal reason and they
are not originated by unique mechanism. The focal ischemia may be present with
a certain [requency as an ethiological factor.

The polineuritis is characterized by a peripherical nervous compromise in
a symetric form, and with a distal predominium, without noticing a systematiza-
tion of the roots or trunk.

The different types of fibers that integrate the sensitive, vegetative and
motor nerves are affected. The cause of the process may be of a degenerative,
toxic or carencial order, and be involved in anunequal involvement of the diffe-
rent fibers.

In the polyradiculoneuritis the proximal and distal parts of the limbs, are
affected and it may be observed that the compromise are proyected towards the
trunlk muscles and to the cranial nerves.

Generally an inflamatory neuropathy produces a demyelinization of the pe-
ripheric nervous fibers in all its trayectory predominating in its proximal part.

The functional disturbances have a relatively rapid improvement because
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the neuropathy is originated by a demielinization.

Sometimes the clinical picture is a consequence of a neoplastic demyelini-
zation that damages in an extensive manner the roots.

POLYNEURITIS

This process has extensively damaged the peripheral nerves and thus gene-
rates a loss of strength; the sensibility and reflexes are also dimished.

Concerning their etiology this may be due to toxic or metabolic factors.

In general terms it may be affirmed that many times the exact cause that
starts the degenerative process in the peripheral nerves is unknown.

It is possible that a deficit in the vascularization of the nerves be the cause
of the degenerative processin the periarteritis nodosa, lupus erythematous and in
the mononeuritides of diabetes mellitus.

This factor has not a major importance in the genesis of the polyneuritis
in which toxics or metabolics perturbances are involved. It is possible that in
these cases biochemical disturbances particularly enzimatic are involved, that da-
mage the nutrition of the nerves.

When iscniazid and hydralazine is administered and a polyneuritis is gene-
rated, these happen when the metabolism of the pyridoxine is disturbed.

Many of the heavy metal chemical compounds used in industry and in me-
dical therapy, toxins of bacterial origins and other componds, are the responsable
factors of the genesis of the polyneuritis.

We will refer now lo the metabolic perturbances related to the polyneu-
ritis. They are: general dietary deficiency, lack of vitamines, illnesses with ca-
chexia, endocrinal perturbances, amyloidosis, sarcoidosis, infectious diseases and
uremia. \

PATHOLOGY

Generally a non inflamatory degeneration of the peripheral nerves is present.
It is observed at the beginning of the process swelling and fragmentation of the
myelin. With the evolution a damage of the axis cylinders appears.

Retrograde alteration that leads to a suffering of the neurons ventral horns.
In chronic cases a degeneration of the fibers of the posterior funiculi.

In some cases no damage of the myelin sheet or axis cylinder is observed.
The conduction by the axis cylinder is aparently interrupted by a swelling of the
axis cylinder or of the myelin sheet.

It is possible that in these cases a real improvement may be achieved in a
short lapse of time. On the contrary the improvement in the clinical picture
when this is configurated from the anatomical point of view for a true destruc-
tion of the myelin sheets and axis cilinders, is slow.

It is necessary to remark that the possibility of recovery is in direct relation-
ship with the entity of the damage suffered by the axon.

In the multiple peripheral neuritis the process followed for the regeneration
of the nerves is similar to that originated by the damage inflicted in an individual
nerve by a trauma.

CLINICAL ASPECTS

The polyneuritis may appear at any age: but is more frequent in young peo-
ple or middle-aged adults. It is also more frequent in men than in women.

The clinical picture has a different lapse of time for its installation, in the
case of infections the polyneuritis appears from 24 to 72 hours; the alcoholic
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polyneuritis by vitaminic defficiency is also rapidly installed; and other cases
that are more frequent the clinical picture its developing is slower and its insta-
llation may evolve in several weeks.

The symptomatology is as follows, paresthesia, pains, loss of sensibility mus-
cular weakness.

The nerve’s suffering is that which causes the polyneurilis clinical picture.
which means that the different etiologies may give place to similar symptomato
logy: but it may be variation in the distribution of the paralysis, and in the per-
turbance of the sensibility, linked to the underlying causes.

Related to the importance of the nervous damage a division of the polyneu
ritis cases may be done: 1) clinical picture of pain and paresthesias with slight
or no motor compromise, 2) somewhat more severe. Pain and paresthesias, mo-
derate weakness in the four limbs, hypoesthesia distal in the limbs and tendinous
reflexes diminished, 3) cases with symptomatic severity, total paralysis of the
limbs, weakness in the trunk muscles, it may be also accompanied by weakness
in the face pharyngopalatine muscles, anesthesia in the distal part of the limbs
and cutaneous and tendinous a reflexia.

The muscle weakness is generailly more pronunced in the distal part of the
limbs. Only on rare occasions are the proximal muscles more affected.

If the cases are of a moderate severity, the fingers are paralyzed with weak-
ness in the wrist and ankle, which determines the hand and foot fall. There are
very severe cases in which the paralysis of the four limbs is complete and also
are affected muscles of the trunk, sometimes with sphincterian perturbations and
the muscles of the cranial nerves are also affected.

Concerning the sensibility, when we are dealing with an alcoholic polyneu-
ritis, this is extensively affected, and all the sensibility is compromised, in a sto-
cking like fashion.

Pain is originated by pressing the nerves, and the muscles are tender to
preassure.

The cutaneous and tendinous reflexes are abolished.

The skin is smooth and shiny. Vasomotor and trophic perturbations may
be observed.

In any of the polyneuritis forms, but more frequently in the alcoholic, psy-
chic perturbarces may be observed. Confusion, disorientation, amnesia, and con-
fabulation, the so called “Korsakoff psychosis™.

The cerebro spinal fluid may be altered in the polyneuritis in any kind of
etiology. Frequently an increase of the proteins is observed, and also of the fluid
pressure. On very few occasions a slight pleocytosis is added. The proteins with
scarce frequency may reach elevated figures.

Blood and urine examinations may show the excretion of porphyrins in the
neuritis of acute porphyria, in the cases of intoxication by lead or arsenic with
polyneuritis an excessive quantity of these metals may be found in the blood and
urine.

In cases of diabetic polyneuritis an elevated blood sugar is found.

The polyneuritis generally have, a good evolution with a total or partial re-
covery. Death is not frequent, except it the infectious or porphyric forms. This
may also happen if this illness is complicated by bronchopneumonia, cerebral
disturbances, such as Korsakoff psychosis or polycencephalitis hemorrhagica su-
perior if severe vitamin defficiency exists.

Its evolution is related to the intensity of the nerve’s damage; if there is
destruction of the myelin sheet and axis cylinders, the recovery will be very slow.
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In this last condition muscular wasting is severe and a complete recovery is not
wchieved.

Concerning the treatment it is necesary to eliminate the noxious condition
that determined the polyneuritis and to treat the metabolic alteration that may
be the determinant factors of the polyneuritis; at the same time, treat the neuro-
muscular ailment. The patient must be kept in bed with the limbs protected from
bed covers by means of a cradle.

The diet must be integrated with vitamins which are indispensible if the
clinical picture shows a scarcity of vitemins.

It is necessary to consider if the polyneuritis shows paralysis of the diaph-
ragm and intercostal muscles, artificial respiration may be indicated. It is nece-
ssary to be careful in avoiding the production of pressure sores.

THERAPEUTIC INDICATIONS

Phisiotherapy, mobilization, exercises, massages. Do not allow the patient to
leave the bed, and do not let him wall, until it is sure that he is able to endure
the effort.

Alcohol and Polyneuritis. The factors implicated in this kind of polyneuritis
are discussed. It is generated in persons who during many years drank a great
deal of alcoholic drinks. This patient generally has @ daily defficient diet. It is
possible that the neurological ailment may be due to the alcoholic intoxication
to which nutritional defficiency is added. This causes this ailment to be called
alcohol-vitamin defficiency.

It is necessary to remark that this polyneuritis is more frequent than all
other kind of polyneuritis considered altogether.

It is more f[requent between the fourth and seventh decade of life; but it
is possible that it may occur before and after this lapse of time. It also happens
that it is five or six times more [requent in men than women.

It is also necessary to remark that the alcoholic polyneuritis symptomatology
appears very slowly during several weeks or months.

It is very rare that this kind of illness develop its clinical course in several
days. :

. LY

The simptomatology that first appears are pain in the leg and paresthesia
in hands and feet. Followed by a muscular weakness in the legs with locomotor
ataxia and dropping of the foot. A progressive paralysis of the legs is observed,
and the motor declination is spread to the muscles of the trunk and superior
limbs.

The muscular weakness is superior in the distal sector of each limb and the
extensors are more involved than the flexors. The sensibility seems to be more
compromised in the distal sector. '

The muscle compression promotes a painful reaction, and nerves are also
sensitive to the pressure.

The deep reflexes in the inferior limbs are abolished, and also in the supe-
rior limbs if the case is severe. The abdominal cutaneous reflexes are diminished
or abolished, and there is no plantar cutaneous response. Concerning laboratory
findings it may be said that a secondary type of anemia and a moderate leuko-
cytosis may be observed. In about the third part of the cases a decrease or absen-
ce of hydrochloric acid in the gastric juice is detected.

It is possible to observe alcohol in the blood and the cerebro spinal fluid, if
these studies are carried out immediately after examining the patient for the first
time. In the cerebro spinal fluid a high pressure may be found, and in some
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occasions a slight pleocytocis and an augmentation of the proteins may be obser-
ved, also mid-zone colloidal gold curve may be present.

This process has a prolonged evolution; it sometimes occurs that even when
the treatment is initiated the clinical picture gets worse.

If mental symptoms, involvement of the hypothalamus and midbrain for
hemorrhagic polyoencephalitis exists, the possibility of a fatal evolution increases.

The intensity of the clinical picture is of a variable degree, if the process is
severe several months may elapse before the patient may leave the bed, and so-
metimes it may take even two years before he may return to his daily duties.

In 1887, Korsakoff described a psychical picture associated with the poly-
neuritis, characterized by confusion, disorientation, loss of memory and a ten-
dency to confabulate. This syndrome of Korsakoff is more frequently associated
to alcoholic polyneuritis; but sometimes it is present in the polyneuritis of preg-
nancy and in other etiologies. The alcoholic may present the syndrome of Kor-
sakoff even if a polyneuritis is not present, and also appears in patients suffering
from meningitis, cranio-encephalic trauma, subarachnoid hemorrhage or brain
tumors.

It is observed with twice as much frequency in men than women. In these
patients symptoms and signs of hepatic disturbances may be observed, and also
convulsive crisis.

The patients with a Korsakoff's syndrome frequently have anemia, also a
leukocytosis.

In the cerebro spinal fluid the same changes as in the polyneuritis may be
found, even if the increasing of protein is more frequent and may reach higher
levels.

In untreated cases the mortality is of 50 %. The recovery is slow and may
be incomplete in surviving patients. The mental deffects may conduce to the in-
capacity of the patient.

Wernicke ir. 1881 made the description of a clinical picture with an oculo-
motor paralysis of a sudden installation, locomotor ataxia and impairment of
conclousness.

Generally this syndrome is associated with chronic alcoholism, but it has
been also observed in pernicious vomiling of pregnancy cases, and in states of
undernutrition or avitaminosis. In the case of alcohol its cause is in the associated
nutritional defficiency. The lesions found at the necropsies are located in the hy-
pothalamus, in the peri-acueductal gray and in the neighborhood of the third ven-
tricule. Necrosis of neurons and vascular alterations are also observed.

The evolution of the Wernicke’s syndrome cases are variable, if the lesions
are of a moderate entity, the recovery is achieved. A mortality of 14 % has been
observed. It generally attacks the men between young and middle ages.

Sometimes is associated with a Korsakoff’s type of psychosis and of polyneu-
ritis. Several types of oculomotor palsies, nystagmus, ataxia, tremor and changes
in the states of conciousness, from coma to a mild confusion may be found. So-
metimes, convulsive seizures, optic neuritis, anemia, and liver diseases may be
present.

Of the clinical manifestations enumerated the ataxia, and ocular symptoms
improve with treatment in days or a few weeks. The polyneuritis and the mental
symptoms last for months.

The basic treatment is a high calory diet and concentrated vitamins paren-
terally and by mouth.

Nutritional deficiency
We will mention now other neuropathies due to nutritional defficiency.
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The beri-beri is the clinical manifestation of a severe lack of vitamin B,.
Whether or not signs of cardiovascular deficit exist, the neurological mani-

festations habitually show the form of a polyneuritis syndrome similar to that
observed in an alcoholic intoxication.

A polyneuritis due to defficiency of vitamin B;, may also be observed in
people subjected to a prolonged restrictive diet, who suffer digestive ailments
that provoke an abnormal absorption and an undernutrition.

It is also seen in cases of increased metabolic needs, (gravidic polyneuritis)

The pelagra appear as a consequence of a defficiency of several factors per-
taining to the complex of Vitamin B, and mainly the vitamin PP.

The polyneuritic syndrome appears mainly as a sensitive disturbance, psychic
perturbances (confusion, mental deterioration) cutaneous ailments, (erythema).
burlous eruption) are frequent. It is necessary also to consider a possible partict-
pation of the spinal cord and the brain stem (hypertonia, pyramidal syndrome,
nystagmus).

Toxic and medicaments

We will consider now the polyneuritis generated by toxics and medicaments.
The toxic substances generally act upon the cellular metabolism of the neuron,
more rarely its action is electively executed on the Schwann’s cells.

Its clinical aspect depends on the nature of the intoxication and the affini
ty of the toxic for such type of fibers; but it also depends on the modality of
the intoxication. (acute, subacute, and chronic) and the action of the toxic upon
the organisms’ tissues, aside of that of peripheral nervous system. We will choose
now some samples considering its frequency and the general experience extracted
from each one of them.

We will not deal with a limited list. In studying any polyneuritis, the quest
for a toxic cause either proffesional or medicamentosus, must be methodically

handled.

The arsenical medicaments capable of originating a neuropathy are almost
disused now, and the arsenical intoxications observed at present are accidental or
criminal.

The neuropathy is a sensilive motor polyneuritis very similar to the alcoho-
lic polyneuritis; but it calls our attention because of the unusual importance of
its pains. This kind of polyneuritis may follow digestive troubles (nausea and
vomits) isolated or repeated when it is generated by an acute intoxication. Its
onset has an insidious character, when the intoxication is prolonged, due to doses
relatively feeble.

An hyperkeratosis palmo plantar, anestriated aspect of the fingernail, faci-
litates the diagnosis that will be reafirmed by the dosage of the arsenic in the
urine (demonstrating an actual intoxication) and for the dosage in the hair and
the finger nails, allowing in a certain measure to detect the date of the intoxica-
tion. The medical treatment is the B.A.L.

British anti, lewicite, which must be edministered in doses of three mg per
kilo of body weight every four to six hours, during two or three days, and after
twice a day during ten days. The intoxication by Thallium is generally due to
the accidental ingestion of this metal in rats poisons. Or by the use of depilatory
creams that contains thallium acetate, or by the employment of salves for treating
the ring worm.

The neuropathy generated by the intoxication by tallium is similar to the
pelyneuritis arsenical. Gastrointestinal symptoms are present which are followed
after two to five days by numbness and weakness of the limbs, convulsions, deli-
rium, craneal nerves palsy, and blindness.
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This clinical picture corresponds to the ingestion of great quantities of
thallium.

If the intoxication occurs in a chronic form, the clinical picture is constitu-
ted by a polyneuritis similar to the arsenical, with intense pains, associated fre-
quently with an optic neuritis and alopecia. The optic discs gets to be atrophied.
there is a blurred vision and there is a narrowing of the peripheral fields and
loss of central vision.

In the chronic form of the intoxication the pronostic for life is good. The
polyneuritis may arrive at a complete recovery. The treatment consists in avoi-
ding the use of the toxic substance and the employment of B.A.L,

An Intoxication by Triorthocresyl Phosphate, engenders polyneuritis.

The toxic may come by ginger extract contaminated with triorthocresyl phos-
phate also in a sporadic way, the intoxication by the drug may be originated by

the use of apiol as an abortifacient. It may be also the case that the toxic, con-
taminates the cooking oil.

Like in other intoxications the polyneuritis appears after digestive pertur-
bances. The symptoms of the beginnings are pain and paresthesia and weakness
of the legs, In some cases the weakness has an evolution to a complete paralysis
of the lower extremities and weakness in the upper extremities.

It is observed in the distal part of the limbs a deffect in the cutaneous sen-
sibility; the vibratory sense may be also disturbed. A diminution or abolition of
the deep reflexes may be also observed.

The regressive process is slow frequently, a complete recovery is not achie-
ved and in the evolution there may appear signs of spinal cord damage.

The intoxication by lead generates a polyneuritis with deficitary predomi-
nance in the motor function. It is affected above cll the extensor muscles of the
muscles of the fingers and wrist.

Frequently the intovication is occupational in workers dedicated to the lead,
painters, typographers, pottery glaziers, accumulator makers. In these cases the
lead is principally absorbed by the lung and skin.

There is also the accidental intoxication, as a consequence of the ingestion
of lead by mouth by means of food and drinks contaminated by lead. The chil-
dren may be intoxicated by the ingestion of lead paint.

In the polyneuritis by lead the motor defect is habitueally bilateral but an
upper limb may be more affected than the other. Generally disturbances of the
sensibility are not observed. It is difficult that the muscle of the lower limbs be-
come compromised; in some cases the vocal cords are involved.

In the child it may be observed an encephalopathy that originates convul-
sions, disturbances on the watchfullness, in some cases hemiplegia, also papi-
Iledema. '

The cerebro spinal fluid shows an elevated preassure, the protein content
may be increased, sometimes an hypercytosis is observed.

Particularly in the boys another sign of lead poisoning is observed. Anemia
with basophilic stippling of the red cells, lead colic, hypertension, deposition of
lead pigments at the gingival margins.

The lead may be dosed in the urine and the excrements, and the spinal cord
fluid.

Concerning its evolution, fatalities are very rare; cases who have suffered
an encephalopathy due to an intoxication has been observed in children.

The polyneuritis in its evolution reaches the highest levels in its symptoma-
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tology, after several days or weeks. Generally it has a good evolution toward a
complete or nearly complete recovery. The treatment imposes the removal to the
exposure to lead, and to apply the techniques used to treat the polyneuritis.

In a few cases it has been cbserved the onset of symptoms and signs akin
to those of amyotrophic latero sclerosis.

An important therapeutic measure is to precipitate the lead that exists in
the bones and blood and this may be achieved giving milk basic disodium phos-
phate, calcium salts, and biosterol to the patient.

The lead of the body may be eliminated, employing iodides, acid salts and
citrates. Good therapeutic results may be obtained by the use of EDTA (ethyle-
nediaminetetraacetic acid).

Certain proffesional activities that use toxic materials may generate intoxi-
cation that produces polyneuritis, we will mention the carbon sulphur, acrylamid,
insecticide.

The polyneuritis may also have a medicamentous cause. We will mention
in the first place the isoniazid. Its toxic effect is increased by the alcoholic habit
of the patient. There also exists a genetic predisposition. The neurological picture
shows a painful polyneuritis of the four limbs with a moderate motor deficit. Il
ts considered that the process is produced by a deficit of B6 vitamin (pyridoxine)

This vitamin has a very satisfactory action in the treatment of this poly-
neurtlis.

Nitrofurantoin, a urinary antibacterial agent is another medicamentous fac-
tor of polyreuritis, with sensitive metor symptomatology. This clinical picture is
highly facilitated for its development, when renal insufficiency extsts.

Another toxic factor that produces polyneuritis is the disulfiran, an antio-
xidant which interferes with the normal metabolic degradation of alcohol in the
body. It is frequently used in the alccholic treatment.

Vincristine sulfate has an antinecplastic activity, is used in cases of breast
cancer, leukemia, lymphoma, sercema Wilm’s tumor. Itis a medicine that may
have a toxic action over the nervous system.

It generates paralytic and amyotrophic neuropathies with a symmetrical dis-
tribution on the limbs. At the onset the clinical picture shows pains and pares-
thesia and abolition of reflexes in the lower limbs.

Very frequently neurovegetative marifestations are present, characterized by
abdominal pains and disturbance in the intestinal transit.

The peripheral nervous pathways are impaired in the axonal sector.

The toxic action of this medicine reaches also the central nervous system,
originating convulsive seizures and damage on the spinal cord.

The metronidazcle, an crally effective trichomonicide used in the treatment

of infections caused by Trichomonas vaginalis, in some cases may produce a po-
Iyneuropathy in which the sensitive disturbances predominates.

Toxic infectious polyneuritis

We will study now the toxic infectious polyneuritis. We will mention in the
first place the diphtheritic neurophatie.

This kind of neurcphathies are originated by the diphteritic toxin that da-
mages the Schwann’s cells directly, giving place to the periaxial segmentary
neuritis.

The damage of the peripheric pathways is present between the third and
fifth week. Before the motor perturbances are evident the paralysis of the muscle
appears after a palatal paralysis and of the accommodation. The lower limbs
show clear evidence of deficitary elements, and it is in them where the symptoms
are more pronounced. The sensibility disturbances, are marked particularly on
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the deep sensibility, and the motor deficit is in general moderated, the reflexes
are abolished.

Ophthalmoplegia, transient dizziness, numbness and loss of taste on the
tongue and paralysis of the vagus and phrenic nerves are sometimes present in
the clinical picture.

The evidence of a paralysis of accommodation or palatal weakness as an
initial symptom of a polyneuritis of a progressive and slow evolution suggests the
possible diphteric etiology of the process.

It may be associated with a moderated hyperalbuminorrachia.
The evolution is slowly regressive. Aside of prevention there is not another
specific therapy.

In the past the diphteric polyneuritis was considered as a common compli-
cation of infections with Corynebactery um diphtheriae, actually it is less fre-
quent due to the passive immunization of the population and to the precautious
use of serum when the infection appears.

The frequence of the incidence of the nervous lesion is related to the severity
of the infection, and in the delay in the administration of antitoxin for the origi-
nal infection.

Botulism is another cause of polyneuritis, originated by the ingestion of
food in which the proliferation of the bacillus of botulism has originated the
accumulation of a toxin.

Six immunological types of the clostridium Botulium has been identified.

In the- human being botulism frequently is produced by the ingestion of
toxin originated by the types A, B, and E. The botulism of the A and B types
are due to the ingestion of vegetables or meat bady procesed. The type E is asso-
ciated to sea food.

Neuropathies originated by botulism are due to a blockade of the emission
of acetylcholine at the nerve’s ending levels. It acts on the cholinergic system in
the junction of the striated muscle and nerve, and also at the autonomic system
level.

The neurological ailments appear a few hours or days after the ingestion of
the toxin, preceded or not by digestive troubles. Oculomotor disturbances appear,
that predominate in the intrinsic motricity, with fixed and non reactive mydria-
sis, deglution and phonation, troubles may beodded with deficit in the neck and
the proximal limb muscles. Intense dryness of the mouth has been observed a
paresis of the bowels and bladder may be also present.

The process’s treatment deserves the antitoxin injection. Considering that
this ailment has a neuromuscular blockade, guanidine may be prescribed because
it elicits the outflow of acetylcholine from the nervous endings. In some cases in
which the respiratory muscles are involved, there may be the need to practice a
tracheotomy.

In this kind of ailment there generally are several members of the same fa-
mily suffering from it. This fact must be taken into account if the diagnosis of
the illness is posed. The contaminated food must be also studied in order to es-
tablish its nature.

The diagnosis of the illness may be posed with acute anterior polyomielitis
which may be discarded if the lumbar punction gives a normal cerebro-spinal
fluid. When the intoxication is slight generally a complete recovery is achieved.
When the intoxication is of great intensity death is the final result as « conse-
quence of pulmonary involvements, circulatory failure, or respiratory paralysis.

Metabolic disturbances
We will refer now to the neuropathies provoked by generalized metabolic
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disturbances.
We will consider in the first place the diabetic neuropathy.

The lesion of the peripheral nerves in the diabetis are the consequence of
a degenerative process. In some cases it is limited to an abolition of the reflexes
and isolated perturbances of the vibratory sensibility.

In some cases there is a latent neuropathy that may be evident by the slow-
ness of the conduction velocity; this is a fact that may be observed very frequently.

There does not exist a relationship between the severity of the neurological
troubles and the importance of the metabolic disturbances. It may happen that
the discovery of a neuropathy allows to recognize an undetected diabetes. It may
be observed that the diabetic neuropathy is less frequent in the diabetic below
30 years than in those that are over fifty.

It may be established that 4 per cent of the diabetics show a neuropathy.

Men and women are affected in the same proportion. It may be also seen in
children.

Generally the clinical picture shows a motor weakness, paresthesias, and
reflex loss. A severe disease of polyneuritis is seldom observed.

It has been attempted to explain the neuropathy as related with the arterio-
esclerotic disturbances in the nerve, vitamin defficiency or an interference with
carbohydrates metabolism.

Up to now, it has r:ot been possible to obtain proofs that give credit to this
posstbility. -
Degenerative changes in the peripheral nerves, nerve roots, and postertor

column of the spinal cord, have been observed retrograde or degenerative changes
nay be present in the veniral horn cells.

There is a lesion on the Schwann’s cells, that it is clinically evident by the
slowing of the conduction velocity. There are also lesions of segmentary demye-
linization with the integrity of the axon. In some cases lesions on the axons may
also appear.

Generally in the clinical picture predominate the sensitive symptoms, pares-
thestas and intense pain in the lower limbs.

Afterwards a decreasing of the leg strength occurs, without generally rea-
ching the state of paralysis.

There is weakness in the deep reflexes, it has been also observed cutaneous
hypoesthesia, and a deficit of the vibratory and positional sensibility.

The facial diplegia and oculomotor palsies are less frequent.

A modification in the size, format and reaction of the pupils may be obser-
ved. Sometimes sphincter disturbances are observed.

In the diabetic may appear uni or bilateral paralysis of the third, fourth or
six craneal nerves, even without other signsof polyneuritis. These kinds of ma-
nifestations are due to small lesions in the brain stem.

The diabetic polyneuritis may have complication such as orthostatic hypo-
tension and tachycardia, peripheral vascular diseases, and retinitis. Arthropathies,
mal perforant, that has the characteristic of the neurotrophic ulcerations have
also been observed.

The vegetative neuropathy is very frequent and may show an orthostatic
hypotension, perspiration disturbances, impotence, vesical and intestinal troubles.

When in a diabetic an acute and extensive polyradiculoneuritis is preseni
accompanied by craneal nerve lesions, and a disociated hyperalbuminorachia,
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there is the possibility that we are dealing with a true diabetic polyradiculoneu-
ritis of a syndrome of Guillain Barré. In these cases the disturbances are less
regressive and frequently there are persistent deficitary signs present.

In the diabetic there may exist a hyperalbuminorachia with no signs of
neuropathy.

A peripheric facial paralysis frequently relapsed or alternating may be due
to the existence of a causal diabetis.

In order to establish an adequate treatment the principle measure is to co-
rrect the metabolic disturbances. To accomplish this it is necessary to administra-

te fractional injection of insulin before the meals at the same time to prescribe
ample vitamin therapy.

Kinestherapy, with mobilization and exercize performed in a sustained way
with the purpose ot promoting the rapid development of the amyotrophy. It is
important to remark that these are more reversible than the sensitive neuropa-
thies that frequently are persistent.

Hypoglycemic Neuropathy

Important amyotrophyes of the limbs have been clinically observed. It may
be detected when an insulin secreting tumor exists.

Neuropathies of Pregnancy - Gestional Neuropathy

It must be emphasized that it is not frequent that a pregnancy become
complicated with polyneuritis. The symptomatology linked to the neuritis will
develop slowly during the middle months of the pregnancy or later, also it may
be initiated after the delivery.

The clinical picture of this process may be preceded by signs and symptoms
of toxemia of pregancy, especially pernicious vomiting: this neuritis is attributed
to a dietary defficiency.

It has been observed that the gestional polyneuritis occurs more [requently
in the first or second pregnancy. In this neuropathy the presence of mental symp-
toms and Korsakoff's syndrome is frequently observed and generally the symp-
toms and the evolution, are similar to those that are seen in the alcoholic form
of polyneuritis. Very often tachycardia and a hypochromic or macrocytic anemia.

Concerning the pronostic it may be said that kind of polyneuritis has a
great rate of deaths. Ir the surviving patient the recovery is very slow and. resi-
dual deffects may be present.

The treatment is similar to those prescribed for the other kinds of poly-
neuritis.

Neurcpathy of the Renal Insufficiency

In renal insufficiency cases, performing the study of the velocity of nerve
conduction, a latent neuropathy is frequently observed. The neuropathy may
produce paresthesias, pains, burning sensations, to the low limbs level, or one
truly polyneuritis sensitivo motriz with distal predominance.

Concerning the lesions of the axonal neuropathies and of the segmentary
demyelinization they are discussed. The nervous lesion may improve with the
treatment of the metabolic disturbance by means of the dyalisis.

One important resource for the improvement of the neuropathy is the renal
‘transplant.

Nervous complications of porphyrin metabolism. It is necessary to establish
that the disturbances ir the porphyrin metabolism with an augmented elimina-
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tion in the urine and feces are divided in to two groups: the symptomatic and
tthe hereditary.

Regarding the symptomatic group, the ingestion of poisons such as lead and
other pathological states originate excretion of porphyrin.

Hereditary porphirias may be present in several forms.

The acute intermittent porphyria is a genetic ailment as a Mendelian do-
minant characterized by a perturbance of the metabolism of the porphyrins that
produce an excessive urinary elimination of torphobilinogen and of its precursor
delta-aminolevulinic acid.

Symptoms and signs isolated or combined, gastrointestinal, psychiatric and
neurological, are originated.

The nreurological disturbances have an acute onset, on some occasions they
may be promoted by the use of some drugs especially barbituric.

The paralysis are more or less extensive and assymmetric, the reflexes are
abolished. The sensitivity is not very much involved, some paresthesias may be
present; sensitive objective signs are not important.

The weakness is more severe in the distal sector of the limbs. The cranial
nerves are also involved, dysartria, dysphagia, and facial dyplegia, transient am-
plioplia may occur, probably due to spasms of retina vessels.

Frequently the patients are affected by mental confusion, or show a delirant
condition, or any form of psychosis. Convulsions have been also observed. Besi-
des the nervous system affected, pigmentation of the skin, tachicardia, abdominal
pains are observed, that appear in a paroxistic way, very frequently associated
with dilatation of the stomach.

The neuritic symptoms generally are completely established during the cour-
se of a week. About the mortality in this kind of patients there exists in the me-
dical literature certain variations that oscilate between 40 and 50 %. Death may
be more inminent when the bulbar musculature is involved.

When the patient survives, his total recuperation takes several months. Re-
currence of his neuritis may also occur.

The diagnosis is related to the concommitance of acute abdominal pains that
precede or accompany the neurological manifestations, and the excretion of bur-
gundy-red urine. The urine turns black when exposed to the light.

The differential diagnosis between hematoporphyrinurie polyneuritis and in-
fectious polyneuritis, may be established demonstrating the presence of porphyrin
precursors in the urine.

To reach exactness in this analysis, it is necessary to perform several of
them, because the first are not very demonstrative.

The analysis of the blood generally has normal results. Concerning the cere-
brospinal fluid, this is generally normal, sometimes and in a swall percentage of
cases there may be a slight augmentation of the proteins.

As we have already demonstrated the real diagnosis is done by the urine
analysis, for the elimination of noticeable quantities of porphyrin precursors, por:
phobilinogen and delta-aminolevulinic acid.

In fresh liver tissue one can observe an increasing of the activity of he
delta-aminoleirilinic acid synthetase.

Concerning the treatment actually the resources to correct the metabolic dis-
turbance is unknown. Whin the aim to prevent the outburst of the clinical ma
nifestation, it is necessary to avoid the use of barbiturics in these patients. The
acutis crisis deserves a symptomatic treatment.
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The adequate respiratory care in the paralysis patients has reduced the death
rates. Chlorpromazine may be used to treat abdominal pains and mental distur-
bances.

A diet rich in carbohydrates or ovulation suppression therapy, may prevenlt
recurrence.

Amyloid Neuropathy

Amyloid neuropathy is present in the process of primitive amyloidosis in
about 15 % of the cases, this neuropathy is frequently in the first place in the
clinical picture. It is a polyneuritis in which the sensitive disturbance prevails,
and it is also involved in a remarkable way the autonomic nervous system. The
heart, the tongue, kidneys, gastrointestinal tract, skeletal muscles, are generally
affected. The peripheral nerve, may be involved but the spinal cord and brain
are generally not compromised.

The illness is of unknown etiology, it is evident by the deposition of amor-
phous hyaline-like material around black vessels and that is also localized in con-
nective tissue.

A careful study of these patients, show a plasmocitary dyscrasia and mono-
cronal protein.

A polyneuritis symmetric and progressive may be the dominant finding, it
is the familiar type of primary amyloidosis with the onset of symptoms in the
second to fourth decades.

In this kind of patient it is frequent to find the carpal tunnel syndrome,
also, pupillary irregularities and retinal perivascular exudatis may be present.

The neurological symptoms are less frequent in secondary amyloidosis linked
to the process of chronic evolution, inflammatory or suppurative peripheral neu-
ropathy may be the consequence of a direct infiltration complicating multiple
myelona.

When the amyloide neuropathy are hereditary it may be of several types.

The Portuguese type corresponds to a clinical picture with a sensitive pre-
dominance, with noticeable neurotrophic perturbances. In the Swiss type a syn-
drome of the median in the carpal tunnel.

The diagnosis is established by performing biopsies at the nerve level or of
other tissues, such as rectum, small intestine, liver, kidney, giving evidence of
the amyloid substance.

Dysglobulinemias

During the course of the dysglobulinemias; Waldinstion’s macroglobuline-
mia, Kahler’s disease, cryoglobulinemia, may develop neuropathies. They may
show as mononeuritis, multineuritis, polyneuritis, polyradiculoneuritis.

There are several mechanisms involved that produce the lesions, they may
be inespecific degenerative lesions, infiliration of the nerves by an amyloid ele-
ment, ischemia may be ar active factor, if a glyoglobulinemia exists also in cases
of important sanguineous hyperviscosity.

Cancer

For many years references have been made about cases of polyneuritis that
occurs in the terminal stage of cancer. But in the last years, it has been empha-
zised, the possibility of the symptoms of neuritis may be evident before the signs
of primary lesions may be observed. Generally this occurs with carcinoma of the
lung, but it may be associated with different malign processes such as multiple
myeloma, lymphoma, Hodgkin’s disease and leukemia.

It may be the case that the nerves or nerve roots were infiltrated with neo-
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plastics cells. When this does not happen it is believed that a factor of a general
character may mediate, such as a dietary defficiency, chronic malnutrition, me-
tabolic or toxic factors which may damage the nerves and the roots.

The clinical picture may be similar to the other polyneuritis of different
etiology. Generally a combination of muscular weakness, defects in the sensibility
and lack of reflexes is observed. In a few cases there may be seen a predominant
lack of sensitivity.

In the cerebro spinal fluid a slight augmentation of the proteins may be
observed.

Mental disturbances, dementia, confusion, loss of menory may be present
because this is a multifocal leucoencephalopathy, or so called central neuronitis.

Sometimes there is a remmission of the symptoms; but usually these states
are maintained, ending in death due to the malign process.

It may be also observed in patients with multiple carcinoma affecting seve-
ral organs, a similar clinical picture to the amyotrophic lateral sclerosis that has
a benign evolution if the tumor may be extirpated.

When the main factor is the neoplasic infiltration in the nervous tissue, it
generally shows a plexic syndrome sensitive motor, in which it is relevant the
pain intensity, frequently regional circulatory disturbances may be present, due
to vascular compressions and vasomotor troubles.

In uterine cancer cases, infiltration in the pelvis may occur.

In breast cancer there are infiltrations in the brachial plexus, in this case
the question may be posed if the neuritis is not due to radiotherapy.

The Pancoast-Tobias’s syndrome is originated by the infiltration of the lower
part of the brachial plexus by cancer of the vertex of the lung.

Radicular syndromes may be also present as a consequence of extensive epi-
dural infiltrations, wheter they are due to metastasis of a visceral cancer or to the
localization of a malignant hematologic affection, Hodgkin’s disease, leukocis. In
these cases may be associated spinal cord signs, with a syndrome of blockade,
which makes this mechanism recognizable; Besides bone lesions, strong pains,
assymetry in the radicular sufferings is addes.

With this malignant etiology, the poliradicular syndromes may be the con-
sequence of a neoplasic metastasic meningitis, or of a leukoblastic meningitis.
The clinical picture shows diffuse symptoms with paralysis of the cranial nerves,
the paresthesias predominate surpassing the pain, with an extended areflexia.

In the cerebro spinal fluid hyperalbuminorachia is observed associated with
a hypoglycorachia, besides with the citological examination of the elements that
are not numerous the diagnosis may be achieved. As treatment an intrarachideal
injection of medicine such as the metatiexate may be performed with positive
results.

In a person of middle or old age a polyneuritis of unknown cause, may su-
ggest the presence of a malignant process. Sometimes the diagnosis is confirmed
in observing metastatic infiltrations in nervous biopsies.

Infammatory neuropathies - Guillain - Barré Syndrome

We will refer now to neuropathies linked to infectious diseases. All the in-
flammatory neuropathies will be considered. The inflammatory polyradiculoneu-
ratis (Guillain-Barré syndrome) will be studied.

The nervous leprosy; the collagenosts.

The inflammatory polyradiculoneuritis, integrates a syndrome of unknown
etiology that damages peripheral and craneal nerves with acute onset. In making

222 — Vol. 15. — Numbers 3-4.

— 1981



Vol.

15.

— Numbers 3-4, — 1981

the clinical history it may be observed that the majority of the cases exist before
the installation of the neurological picture, an infectious state of the upper res-
piratory or gastrointestinal tract.

The studies of Guillain, Barré and other scientists concerning these kind
of illnesses were done during the second and third decade of this century.

In these processes may be observed degenerative changes of the spinal and
craneal nerves, with retrograde modification in the motor cells of the spinal cord
and medulla. An association of lesions exists, of segmentary demyelinization to
an inflammatory process with no speciffic characteristics in which, oedema, in-
terstictal and perivenous linfocitary infiltration prevail.

The cause of the polyradiculoneuritis is still unknown. The clinical picture
in the typical cases suggest the existence of some common etiological factors; but
up to now it was not possible to detect it.

It is determined by alcohol, or metallic poisons, or dietary defficiency. It
has been thought that it is possible that it is produced by a viral infection, be-
cause the neurological picture appears after a respiratory infection in its upper
portion. It is significant that all the studies performed in order to isolate a virus
from the blood, cerebrospinal fluid, brain, or spinal cord has not given any ve-
sults. To this must be added that all the anatomopathological findings are not
similar to any infectious disease of the nervous system.

It is possible that the nervous process is linked to an immunoallergic me-
chanism. This is based on the type of lesions and the analogy of the process with
the allergic and experimental polyradiculoneuritis.

The disturbance of the peripheric nerve fibers is diffuse. The predominance
in the suffering of the roots is originated because they are very accessible to the
circulating antibodies, and by their mechanical strangulation in the radicular
sheets,

The origin of this polyradiculoneuritis is unknown. The clinical picture in
the typical cases justify the concept that some common etiological factors may
exist; but up to now, it was not posible to detect it. It is not determined by:
alcohol or toxic metals, or dietary defficiency. It is thought that probably a viral
infection participates, because generally the neurological picture is preceded by
@ respiratory infection of its upper part. It is necessary to emphasize that all the
attempts to isolate a virus from the blood, cerebro spinal fluid, brain or spinal,
cord, did not give any results. It must be added that the pathological findings
are not coincident with any known virel infection of the nervous system.

The syndrome of Guillain-Barré that is present as ar acute polyradiculoneu-
ritis, with albumino citological dissociation in the cerebro spinal [luid, may be
present at all ages.

It is significant to stress that in half of the cases it appears from eight to
ten days after a vaccination or an injection for serum or an infectious disease
particularly if this is an eruptive fever.

When the neurological manifestation appears to be primitive, if we search
carefully frequently the biological evidence of a recent viral infection is found.

We will start with the description of the clinical picture of the Guillain-
Barré syndrome, frequently a slight respiratory infection of the upper part, and
in a few cases a gastroenteritis, preceded the neuritis onset.

The symptomatology of the infection -lasts a few days, and recedes before
the neurological symptoms appear.

The beginning is -insidious, characterized by paresthesias, pains, and motor
deficits in the limbs. The attack is diffuse, but more pronounced in the lower
izmbs.
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T'his symptomatology progresses rapidly and from eight to ten days reaches
its maximum development. Sometimes the muscular weakness is increased, du-
ring a period of two or three weeks.

The four limbs are affected by the motor deficit, in a variable degree, and
it may reach a total paralysis.

The facial muscles are also involved. Facial deplegia in 85 % of the cases
occur. Dysphagia or dysartria are in 50 % present, troubles in the jnervated
muscles for the eleventh cranial nerves .are observed in 20 %o of the cases, the
trigeminal paralysis is also frequent, the oculomotor paralysis and of the jaw
muscles are rare.

Choked discs produced by an increasing of the intracraneal presure as u
consequence of the respiratory troubles and because the mechanisms of absortion
of the cerebro spinal fluid is perturbed as a consequence of the high protein
content of the fluid may be observed.

As a consequence of the extension of the paralysis to the craneal nerves a
close vigilance of the swallowing is justified. There are no sphinterian perturban-
ces, somelimes a transitory urine retention may be detected.

Concerning the limbs a moderate amyotrophy is generally observed.

The deficit is symmetric and the proximal and distal muscles are compromi
sed in the same degree; sometimes the proximal sector is more involved than the
distal one. In this process the muscles of the neck and trunk are affected in quite
a severe way.

In about the fourth of the cases, weakness of the breathing muscles may be
observed, which makes necessary the use of a respirator.

We must consider that between the onset of the clinical picture and the
evidence of a respiratory insufficiency there is a lapse of time oscillating between
2 to 21 days with an average of 12 days.

The paresia is accompanied by an hipotony, of a tendinous areflexia. The
areflexia is in retard in relationship with the sensitive motor disturbances. The
plantar and abdominal skin reflexes are usually absent. The attack of the sensi-
tive fibers are manifested by the persistency of deep pains, also of distal pares-
thesias.

The sensitive disturbances are generally not considered an important ele-
ment of the clinical picture, except in certain forms of ataxia in which the trou-
bles of the sensibility of position are severe.

In a third of the cases there is a cutaneous hypoesthesia in the distal parts of
the limbs. In the same proportion a moderate diminution of vibratory sense is
present. In some cases the cutaneous sensibility may be greatly affected. In the
majority of the cases with a moderate intensity a muscle tenderness or sensation
to the nerve to presure is observed.

In the severe clinical picture, a slight feverish state, tachycardia, and a mo-
derate hypertension may be present.

In some cases the symptoms and sigrs are limited to ataxia of gate, absence
of tendon reflexes and ophtalmoplegia, with a benign evolution and a complete
recovery between one and three months.

The electrical examinations in the inflammatory polyneuritis, show signs of
a partial innervation, without fibrilation and a precocious and very marked slo-
wering of the velocity of conductions.
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The routine laboratory examination of blood and urine are habitually nor-
mal, in some few cases a slight anemiua is detected. High corporeal temperatu-
re with leukocytosis in infectious complications may be observed. When the neu-
ritts is assoctated with the infectious mono nucleosis the characteristic changes
of this tllness are appreciated.

The cerebrospinal fluid examination shows an increase of the proteins which
may be moderated or reach high levels and that is not accompanied by hypercy-
tosis (albumino-cytological dissociation) or of a blockade with the test of Stookey.

At the beginning of the illness, there is no augmentation of the proteins, and
during the course of its evolution an increase of the proteins appears. The study
of the proteic formula very frequently shows an increase of the rate of the gam-
ma globulin.

It is important to remark that the changes appreciated in the cerebro spinal
fluid reaches its peak after an evolutive course of several weeks.

Concerning its evolution it may be said that the clinical picture generally
reaches the maximum of its manifestations within a week of the onset.

There are cases in which the illness continues worsening for three weeks or
more. After one or two weeks of stabilization the clinical manifestation begins
slowly to recede.

This course of recovery has an evclution of weeks or months. It may reach

a total recuperation, sometimes minor sequels persist, such as areflexia, slight we-
akness of the facial muscles or weakness and atrophy of the muscles of the extre-
mities.

Fatal cases may also occur, which is due to respiratory failure, or by inter-
current infection.

The respiratory accidents are the consequence of the paralysis of the respira-
tory muscles, and also from the aero-digestive carrefour.

This requires a careful attention and in the case that these complications
are possible, it is necessary to send the patient to a specialized center where it is
possible to practice a tracheotomy, and an artifictal respiration, mantained until
the process evolves to normality.

The return to normality of the cerebro spinal fluid may occur in retard in
relation to the clirical recovery.

The diagnosis of the Guillain-Barre syndrome is achieved by recognizing the
symptoms and signs and discarding illness with a similar clinical picture.

The neuritis of acute porphyric may be recognized by its prodromal abdo-
minal pain, the existence of convulsions and mental symptoms and the presence
of porphyria.

Diphtheric polyneuritis are characterized by a long period between the upper
respiratory infection and the iniciation of the symptoms of neuritis, besides the
symptoms of the neuritis has a slow evolution and a paralysis of accomodation
may be present.

When following vaccination an acute suffering of the peripheral nerves ap-
pears, the diagnosis is done by the clinical history.

In the cases of acute anterior poliomyelitis, the diagnosis is oriented by the
asymetry of the paralysis, and the evidence in the cerebro spinal fluid of a pleo-
cytosis, in the course of the first week of infection.

Concerning the treatment we must indicate that regarding the muscular
weakness, the indications are similar to other forms of polyneuritis.

It is necesary to be prepared for the emergency of paralysis of the respiratory
muscles. The corticoestereoids may have action upon the subjective sensitive dis-
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turbances, and if it is precociously instituted may have influence on the course
of the illness.

When the paralysis is installed, the corticoids are effective upon them. With
the aim to avoid the venous thrombosis, a precocious mobilization of the paraly-
sed limbs must be performed.

When the recovery is iniciated, them. the motriz reeducation must be
instituted.

We will refer now to cases of inflamatory polyradiculoneuritis that are not
included in the syndrome of Guillain Barré, in some cases disturbances of exten-
sion, for example processes of limited extension such as the syndrome of the
amyotrophic neuralgia of the scapular waist: on the contrary in others there is
a greater involvement and participation of the certral nervous system.

The albuminocitological dissociation in the cerebrospinal fluid may be

lacking.
Polyradiculoneuritis may be produced by the insects’ biting.

An erythema appears surrounding the place of the bite. Afterwards the neu-
rological signs and symptoms appear, that are differentiated from the Guillain
Barré syndrome by the intensity of the painful manifestations and for the asyme-
tric motor impairment in the cerebral blood f[low and important hypercytosts
oceur.

There are relapsing and prolonged types of cases that may originate an ac-
quired hypertrophia of the trunk nerves.

Nervous Leprosy :

During the course of the leprosy, compromises of the peripheral nervous sys-
tem are frequently generated. This seems to be due to the affinity of the Han-
sen’s bacillus by the Schwann cells.

Three clinical forms are recognized to the leprosy: nodular cutaneous ma-
culo-anethetic and mixed. The lesions of the cutaneous nervous endings, are the
cause of the anesthetic maculae which damage the nrerves trunks producing an
hipertrofic and difuse inflamatory lesion, or are studded with nodular swellings.
An overgrowth of connective tissue acompanied with a degenerative process of
the axon and mylin sheet is originated. The microbe besides of being localized in
the peripheric nerve has been delected in the dorsal roct ganglie, the spinal
cord and brain, without provoking trascendental on these sectors of the nervous
system. The peripheral neuritis originates in some cases degenerative changes in
the posterior funiculi of the cord. The peripheral nerves compromise originate
symptomatology of the trunk, a clinical picture of multiple neuritis, with some
territories of election, ulnar, great auricular, anterior tibial, external popliteal
nerves and fifth and seventh craneal nerves.

The motor defect shows amyotrophy and fasciculations.

Concerning the sensibility, the superficial is observed to be affected someti-
mes lost in the territory of the nerves involved, in a somewhat irregular fashion.
The sensitive defect may have the distribution of a nerve or root; but it is more
frequent that it take the form of a glove and stocking type.

The deep sensibility, the recognizing of vibration, position sense, pressure
pain, are generally preserved or at least involved with less intensity than the
superficial sensibility.

The tendinous reflexes are generally preserved, but during the illness evo-
lution may be diminished or even abolished. The cutaneous abdominal and plan-
tar reflexes are normal. Vasomotor, and sweating disturbances, trophic perturba-
tions, mal perforant, arthropathies, resorption of the bones of the fingers, are
frequent and sometimes predominant.
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Concerning the laboratory findings it is possible to detect in the blood a
positive wassermann, Cahn or similar tesis. In the cerebro spinal fluid a slight
augmentation of the proteins. may be found Hansen’s bacillus may be localized
in the cutaneous lesions. -

The diagnosis may be posed by the neurological symptomatology with the
hypertrophic intersticial neuritis the syringomyelia, the bone Recklinghause’s
disease. The problem is solved considering the existence of the posibility of con-
tamination in an endemic zone.

It must be considered that the period of incubation may last several years.
The existence of the bacillus on the lesion must be investigated From the point
of view of the pronostic, it may be affirmed that the neural form of the disease
is less serious than the cutaneous form, and frequently it is not fatal. The evolu-
tion of neuritis is slow and it may be stopped.

The cutaneous form is severe and gererally ends in death in a lapse of ten
to twenty years. The specific treatment allows to arrest the evoluttion. There are
drugs of the sulfone class, DAPSONE, P.Q.-sulfonyldianiline, thet have a bacte-
riostatic effect. In certain cases it may be associated with an antiflamatory drug.
There are occasions in which it is necessary to liberate the nerve fibers surgically
from the tissular reactions that are compressing them.

Disease of Collagen Tissues

We will refer now to the nervous manifestations of the diseases of collagen
tissue. In what concerns the periarteriiis nodosa, during its evolutive course the
aparition of paralisis of the peripheral nerves is frequent. They take the charac-
teristic of multiple neuritis and are promoted by an ischemic mechanism. This
paralisis are unequal and asymetric with different evolutive course in time. These
are accomppanied by pain generated by (the exient muscular lesions Sympathe-
tic nerves may be damaged.

The patient presents the general sigis of the illness, fiber, becomes thin,
eosinophilia, velocity of sedimentation augmented, renal or cardiovascular distur-
bances, elements that lead to the clinical diagnosis.

To confirm the findings it is necessary to perform a muscle biopsy that evi-
dences the characteristic periarteriolar lesions. There exists a diffuse widespread
panarteritis. Ar. infiltration of the adventitia and vasavasorum with polymorpho-
nuclear leucocytes, lynphocytes and eosinophiles.

If a corticotherapy is practised a favorable results is obtained, improving the
neurological disturbances. The cause of the periarteritis nodosa, is unknown, for
an anaphylactic type of hypersensitivity as the etiologic factor.

Less frequent than in the periarteritis nodosa is a participation of the peri-
pheral nerve in the polymyositis, lupus erythematosus and the scleroderma.

Lupus erythematosus is a complex illness with widespread inflammatory
change in the connective tissue of the skin and the different organs of the body.
The symptoms habitually are evolved in the second or third decade of life.

The compromise of the nervous system appears with scarce frequency, then
convulsions, mental deterioration, craneal nerve palsies, polyneuritis, hemiplegia
or other focal localization may be observed. These clinical perturbances are due
to thrombosis of snall vessels or multiple petechial hemorrhage.

The cerebro spinal fluid is usually nermal; but an augmentation in the pro-
tein content and an abnormal colloidal gold reaction may be detected when neu-
rological lesions exist.

There is not an adequate therapy. It is possible to calm the severity of the
symptom by using corticosteroids.
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The scleroderma is a chronic process that originates a diffuse fibrosis and
vascular anomalies in the skin. articular structures in visceras digestive tract,
heart, kidneys and lung. It is generally observed in woman from thirty to fifty
years.

The vessels are generally disturbed by the proliferation of the intima and
the leukacytic wall infiltration.

The small damaged arteries perturb the circulation in the skin muscles and
organs.

The scleredermic skin is smooth shining with pigmentation and depigmen-
tation zones. Somelimes il is possible to observe the underlying atrophied muscle.

In the visceral lesions dysphagia is a frequent symptom, intestinal obstruc-
tion and chronic constipation, dyspnea, alteration in terminal phase of the elec-
trocardiogram, sometimes cardia insufficiency, Raynaud syndrome, are observed.
A severe renal illness may be present due to hyperplasia of the intima of the re-
nal arteries. This is the most [requent cause of death.

Medical treatment with ACTH and cortisone. Symptomatic treatment accor-
ding to the visceral marifestations; physiotherapy in order to preserve the move-
ments.

PERIPHERAL MANIFESTATIONS OF THE
HEREDODEGENERATIVE DISEASES

It is necessary to mention the Charcot-Marie disease (motor neuropathy)

The Thevenard’s disease (sensitive neuropathy), the Dejerine-Sottas’s disease
(hypertrophic familial neuritis) the Refsum’s disease.

The Charcot-Marie - Tooth is characterized by the following symptoms, cub
feet and muscular wasting that begins on the legs and that later damages the
distal sector of the thigh and superior limbs. This is a very rare process, with
familial character.

Peripheral neuritis changes are observed, and the spinal cord may be also
involved. Sometimes factures of hereditary cerebellar ataxia may be present,
which indicate that the lesions may be diffuse.

Regarding anatomical lesions, loss of myelin may be detected, and degenera-
tion of the nerve fibers in the distal sector lower limbs, afterward it is spread to
the nerves of the forearms. Hypertrophied nerves may be present due to the pro-
liferation of the Schwann’s cells, with onion bulb formation. The degenerative
changes in the muscles are the consequence of the nerves lesions. Some authors
affirm that changes of primary miopathy may also be present. Alterations of di-
[ferent entities have been observed in the spinal cord. The degenerative lesions
in the roots, anterior horn cells, and posterior columns are consequence of chan-
ges in the peripheral nerves.

The process is three to five times more [requent in the masculin sex than
in the femenin one. The illness is generally transmitted as a dominant character,
less frequentas a recessive character.

The symptoms begin to appear in the first or second decade of life; bui
sometimes they may also appear in the fifth or sixth decade of life, almost all
the patients show pain, paresthesias, and muscular cramps, club feet is also
frequent.

The muscular atrophy usually begins in the legs, sometimes this also hap-
pens in the hands: but it may also occur that they appear simultaneously in both
sectors. In the legs the muscle atrophy show the characteristic stork-leg appea-
rance. The hand may be clawed. Conductive velocity in the affected nerves tis

decreased.
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The deep sensibility shows a greater deficit than in the superficial one.

The ankle jerk is abolished since the beginning of the process. Afterwards
the knee jerks are also involved.

The arm reflexes and the abdominal skin reflexes are in general preserved.
Plantar responses are absent.

Concerning laboratory data, a normal spinal fluid has been found, in some
cases a slight augmentation of proteins has been observed. Patients suffering
from extensive atrophy may have disturbances of creatinine and creatinine me-
tabolism.

The evolution of the ilness is very slow and may reach many decades. It
may occur an apparent sponlaneous arrest.

The diagnosis is made by means of familial history, the absence of nerve
tenderness, the existance of club feet and the distribution of the atrophy in pe-
roneal muscular atrophy.

The majority of the patients by using orthopedic resources, may correct the
foot drop and be able to carry out an ambulatory activity.

Hypertrophic interstitial neuritis Dejerine - Sottas disease

In this illness an hypertrophy of the nerves trunks is associated with a sen-
sitive motor neuropathy of slow evolution. This is a less form of chronic progre-
ssive polyneuritis. Several members of the same family are generally suffering
from this illness; but there are some sporadic cases.

The genetic transmission in many cases is done in the autosomal dominant
form, and it is possible that in the same family group this disease is associated
with the Charcot-Marie-Tooth. A slight prepoderance in the feminine case exists.
It may have its onset in child hood; but sometimes is delayed to middle life.

The lesions are similar to those observed in the Charcot-Marie-Tooth, an
important development of the conjunctive interstitial proliferation and of the
sheet of Shwann. The myelin is destroyed and the axis cilinder suffers and may
be destroyed. At the histological examination the onion skin apearance may be
present, with certain magnitude and in a great number, due to repeated episodes
damaging the nerve.

In the spinal cord sector degeneration of the posterior funiculi specially that
of goll is observed, degenerative process may be also observed, in the ventral
horn cells.

The sensitive deficit in this illness is marked, than in the Charcot-Marie-
Tooth, lightening pains, and ataxis perturbances. The nerves trunks are hyper-
trophied mainly at the cervical plexus, cubital, sciatic, external popliteus.

Weakness and atrophy of the distal part of the extremities appears.

Generally the lower limbs are first involved. Pupilary anomalies may appear
generating an Argyll-Robertson signs.

Very rarely involvement of the craneal nerves may be seen, oculomotor, or
facial palsy sometimes may be present. The reflexes are usually absent. The pre-
sence of an extensor plantar response has been observed, maybe originated by a
slight compression of the cord by enlarged roots.

Marked relationship between Dejerine Sottas and Charcot-Marie-Tooth di-
seases seems to exist; it is possible that both have the same origin with a different

degree of pathological process.

Signs alien to a polyneuritis sometimes appear, we wtll mention nystagmus,
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dysartria, scanning speach, intention tremor, indications that the polyneuritis has
been integrated with other heredodegererative diseases.

The illness has a low evolution and allows to maintain activities, with the
evolution it may lead to a complete incapacity.

A specific treatment does not exist. It is necessary to institute physical the-
rapy. Corrective braces must be employed aiming to avoid deformities and con-
tractures.

Refsum’s diseases - heredcpathia atactica polyneuritis-formis

In this process there exists an association between a familial peripheral neu-
ropathy and a genetically determined metabolic abnormality.

It is a an inherited disease due to an autosomal recessive trait.

The sensitive motor neuropathy concerning ils evolution is characterized by
advances and remissions.

The hypertrophic familial neuritis is associated to an atypical retinitis pig-
mentosa and constrictions of the visual fields; cerebellar ataxia, may be also ob-
served mild in most cases; involvement of the eighth nerve with decreased
hearing.

There are motor deficits in the four limbs in its distal sector with atrophy.
Variable sensory loss in the four limbs regarding the deep and superficial sensi-
sitivity. Deep tendon reflexes diminished or absent.

Cardiac disturbances similar to those of Friedreich disease, an ichthyosis, ske-
letal malformations, pes cavus, a high arched palate.

The cerebro spinal fluid shows a disociated hyperalbuminorrachia.

An abnormal urinary elimination of phytanic acid. This indicates an enzy-
matic disturbance, due to a phytanic - oxydase deficit.

This metabolic perturbance originates defects in the peripheral nerves invol-
ving also other organs. This fact gives to the Refsum’s disease the value to esta-
blish a relationship between the lipidosis and the heredodegenerative disease.

Hereditary senrscry neuropathy - Thevenard-Denny-Brown

This is a clinical picture that appears in childhood or early in adult life, in
which the polyneuritis signs are predominantly marked in the sensitive sector.

The hereditary transmission is generally of a dominant character.

The recessive cases are more rare and are characterized for being of more
severe evolution and for having its onset early in life; but if it is present in adult
life this is usually due to another factor such as alcoholism and diabetis.

Degeneration of the posterior root ganglia, has been anatomically observed
in the peripheral nerves, olivary nuclei, cerebellum and the optic nerve.

The process begins with a mal perforant plantar besides vasomotor distur-
bances and nervous arthropathy of the foot.

The patient suffers lightening pains, termic and painful hypoesthesia of dis-
tal topography, loss of tendon reflexes. Painful abdominal crisis has been present
in some families that reminds the visceral tabetic crisis. Cochleovestibular dis-
turbances has been observed. Scmetimes il is associated to the clinical picture an
amyotrophy which establishes a link of this illness and the Charcot-Marie-Tooth
disease.

This illness is compatible with life even if it has a progressive evolution.
g

Prof. Dr. VICTOR SORIANO
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INTRODUCTION

The Inflamatory Polyneuropathies (IPN)
are an important group of acquired neuro-
pathies characterized pathologically by in-
filtrates of mononuclear cells in the cndo-
neurium, and segmental demyelination and
remyelination. Their pathogenesis is thought
to be autoimmune, perhaps from an altera-
tion in the immune recognition of “self”
proteins in peripheral nerve myelin, or {rom
alterations in those proteins, for instance
by a viral infection. In this paper. we re-
view clinical, etiological and therapeutic
features of IPN.

IPN associated with vasculitis, perineuri-
tis, endoneurial infiltration in malignant
lymphoproliferative disorders, and specific
infectious agents are excluded from ihis ve-
view. We have also excluded the occasional
case of IPN associated with a dysproteine-
mia, which appears to result from antibody
activity of the abnormal monoclonal ‘mmu-
noglobulin (1-5).

In most cases of IPN the cause of the
immune response is unknown and classifi-
cation is based on clinical characteristics.
Most cases have an acute or subacute onset
and a monophasic course with early resolu-
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tion (Acute Inflammatory Polyneuropathy
[AIPN] or the Guillain-Barré Syndrome)
(6). A smaller group have an insid ous on-
set and chronic evolution (Chronic Infla-
mmatory Pelyneuropathy [CIPN]) (7).
The spinal nerve roots are involved in both
types, leading to the term polyradiculoneu-
ropathy. The separation of AIPN {rom
CIPN is somewhat arbitrary, and based on
clinical grounds. Cases with a duration of
worsening from onset to nadir of greater
than 4 weeks are generally excluded from
the diagnosis of AIPN (8,9). The ierm
chronic Guillain-Barré Syndrome should be
avoided.

CLINICAL CHARACTERISTICS OF THE
INFLAMMATORY POLYNEUROPATHIES

Acute Inflammatory Polyneuropathy:

Patients with AIPN have an acute or su-
bacute onset of motor weakness and arefle-
xia that usually ascends rapidly from legs
to arms or affects the four limbs simulta-
neously. The weakness is generally symme-
trical and it reaches its peak of disability
within one day to four weeks (8-10). Invol-
vement of respiratory and bulbar wnerves
may necessilate tracheostomy and assisted
ventilation in 10 to 20% of the patients
(10-13). Bilateral facial weakness is seen
in 40 to 50% of the patients and occas’o-
nally it may be the presenting sign (11-
12). Extraocular muscle involvment occurs
in less than 10% of the cases and is rarely
severe (11-12). Sensory symptoms such as
paresthesiae are common during the first
days.
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Neuritic pains hay be present in up to a
quarter of patients and may last for weeks,
but sensory findings are characteristically
minimal or absent (10-13). Transient au-
tonomic dysfunctions of the cardiac rhythm,
blood pressure and bladder are present in
10 to 20% of cases, and may occasionally
be sufficiently severe to cause death (13-
15). Other syndromes with similar suba-
cute onset and monophasic course affecting
preferentially the oculocranial nerves (Mi-
ller Fisher Syndrome) (16), the autono-
mic or the sensory system may have a simi-
lar autoimmune mechanism to that present
in the Guillain-Barré Syndrome (GBS).
The occasional presence of severe ataxia or
Babinski responses do not exclude the GBS
(9,17). An antecedent event such as gas-
trointestinal and respiratory “virus-l ke”
illnesses, vaccinations, and mycoplasma in-
fections, ocurring 2 to 4 weeks prior io the
onset of the neurological disorder, is found
in more than half of the patients (11, 13,
18, 19). Most patients begin to recover 2
to 4 weeks after the weakness has rceached
its nadir, and in about 85% of the rases
will recover in a few months (13). Minor
neurological deficits may be present in
about 40% of the patients for several years
after the acute episode (12), but cerious
permanent disability occurs in less than
10% of the cases (13).

Longterm disability may be predicted by
the severity of the weakness during the
acute state (11-13) or by the time span
between maximum weakness and onset of
recovery (11, 12). Relapses, sometimes
caused by viral infections or wvaccinations,
occur in 3% of the patients (12, 13). The
mortality rate has dropped to below 6%
with modern critical care. Death is usually
due to cardiocirculatory disturbances or ic
pulmonary embolism in the older age group
{11-18,15).

Elevated CSF protein with normal or sli-
ghtly increased number of cells after ihe
first week is characteristic of the syndrome,
and is probably due to nerve root inflamma-
tion (6). Increased gammaglobulin and
transient oligoclonal bands in the CSF may
also be present (20). The nerve conduec-
tion studies are generally characteristic of
a demyelinating neuropathy, though the di-
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sease is very patchy in its distribution, and
many peripheral nerve segments may be
normal especially early in the disease. In
affected segments, conduction velocities
may be low, distal latencies prolonged and
conduction blocking frequent. Abnormal la-
te responses and somatosensory evoked po-
tentials confirm the involvement of the pro-
ximal segments of the nerves. In severe rca-
ses, axonal degeneration may occur, produ-
cing abundant fibrillations and positive
sharp waves on electromyography. This
change indicates longer and probably in-
complete recovery (21). Pathologically, in-
flammatory lesions are scattered throughout
the peripheral nerve trunks and roots. Lym-
phocytes and macrophages can be observed
close to demyelinated axons. Macrophages
may be found under the basemnent membra-
ne of normal-appearing Schwann cells stri-
pping away layers of mnormal-appearing
myelin. Demyelinated Schwann cells lose
their granlular endoplasmic reticulum and
ribosomes and undergo mitosis. Healthy-lo-
oking Schawnn cells remyelinate the demy-
elinated axons (22).

Chronic Inflammatory Polyneuropathy:

Patients with CIPN have a similar pa-
thological picture, though in the sural aer-
ve biopsy the presence of segmented demy-
elination may only be seen with teased ner-
ve fiber preparations. “Onion bulbs”, indi-
cative of frequent demyelination and remy-
elination, are typical of long-duration rcases.
They may be associated with nerve hyper-
trophy in severe cronic cases (23). The
electrophysiological findings in the CIPN
are also similar to those in AIPN, with con-
duction velocities as low as 10 m/sec (24).
Clinically however, CIPN are characterized
by a sensori-motor polyneuropathy of insi-
dious onset that may plateau after 6 to 12
months. Some CIPN patients have recently
been reported to have a clinical picture of
mononeuritis multiplex, and persistent mul-
tifocal conduction block on the electrophy-
siological studies (25). CIPN may progress
steadily or stepwise or be relapsing and ve-
mitting (24,26). In this last form, relapses
can last weeks or months and their appea-
rance may be provoked by a viral infection
or vaccination (26-27).

Remissions may be spontaneous or indu-
— Numbers 3-4. — 1981
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ced by therapy and last from months io
years. Relapses frequently have a subacute
onset and incomplete recovery, and may he
precipitated by too rapid withdrawal of the
maintenance corticosteroid therapy (28-29).
Involvement of the cranial nerves, autono-
mic dysfunction and respiratory failure are
much less common in CIPN than in the
AIPN, although the long-term prognosis for
disability is worse on the average (24.26).
The presence of a single monoclonal bhand
of protein in the CSF (30) and the prepon-
derance of certain HLA haplotypes (31.
32) also differentiate CIPN from AIPN.

IMMUNOPATHOGENESIS OF THE
INFLAMMATORY
POLYNEUROPATHIES

The mechanism of the immune damage
to the peripheral nerves in the IPN is st 1l
unclear. The relative role of cell-mediated
immunity (CMI) and humoral-mediated
immunity (HMI) is uncertain. CMI has
long been considered responsible for AIPN,
but recent findings indicate HMI may also
play an active role. Clinical differences bet-
ween AIPN and CIPN may be due to di-
fferent neuritogenic antigens or to different
host immune response to the antigen.

Humoral-Mediated Immunity:

Organ-specific IgC and IgM antibodies
against peripheral nerve tissue have been
found in 27-100% of AIPN sera (3,33).
IeG, IgM and compiement deposits have
heen described in sural nerve biopsies of
AIPN patients (34.35) and AIPN sera ha
ve been reported to produce demyelination
in cultures (36) and demyelination and
nerve conduction slowing in experimental
animals after intraneural injection (37-39).
Other authors., however: have found no sig-
nificant slowing of nerve conduction in
such experiments (40,41). Antibodies aga-
ints one component of the myelin proteins.
the P2 protein, though present in animals
with experimental allergic neuritis, have

not been found in IPN patients (42.43).
Fewer studies of HMI in CIPN have

been reported. Antimyelin antibodies have
been described in 2 out of 9 CIPN patients
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(3). but the intraneural injection of serum
from CIPN patients produced no greater
effect than control sera (39). Linear depo-
sits of IgG and IgM in the absence of com.
plement have been described in sural ner-
ve biopsies of CIPN patients (30). As will
be discussed below, the effect of plasma ex-
change therapy in CIPN patients suggests
a pathogenetic role for HMI mechanisms.

Cellular-Mediated Immunity:

Based on the pathological features CMI
has long been considered to be responsible
for the demyelination in the IPN, though
studies of CMI have been far from uniform.
Peripheral blood lymphocyte transformation
to P2 protein has been reported (44,45)
but not confirmed (42,43). P2 protein
does not seem to be the neuritogenic anti-
gen in human IPN. Buffy coat cells from
AIPN patients caused demyelination of rat
peripheral nerve in tissue culture (46),
but the demyelination could have been pro-
duced by antibody secreted by the lympho-
cytes present in the cultures (47). The de-
creased suppressor T-cell response in IPN
patients (42) and the circulating eytotoxic
antibodies against T-cells in the acute sta-
ges of AIPN (48) may be of major signi-
ficance in the immunogenesis of these neu-
ropathies.

Circulating Immune Complexes:

The existence of circulating immune
complexes in AIPN patients is controversial
(33) and their significance unclear. Dama-
ge to the blood-nerve barrier produced by
deposition of immune complexes in the en-
doneurial capillaries might facilitate the pa-
ssage of myelinotoxic agents into the endo-
neurial space. Immune complexes and their
pathogenetic effects need further investiga-
tion.

Viruses:

Mareck’s disease is a demyelinating neu-
ropathy of chicken, which is caused by an
avian herpes virus and is pathologically si-

milar in its early stages to the human
AIPN (49). This prompted the search for
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viruses in peripheral nerve tissue from such
patients, with inconsistent results (50). Ele-
vated antibodies against cytomegalovirus
(CMV) or Ebstein-Barr virus (EBV) have
been reported in 25 Y% of patients with
AIPN during the acute stage, with decline
during recovery (51). CMV and EBV are
herpes viruses which frequently damage
lymphoid cells. These viruses might provo-
ke an acute autoimmune attack on periphe-
ral myelm by mechanisms other than a di-
rect invasion of the Schwann cell. Healthy
immune cells might direct an attack against
virus-infected lymphoid cells which may
share an antigenic determinant with peri-
pheral myelin. The frequent occurrence of
AIPN in patients with Hodgkin’s d'sease
and malignant lympromas, and the associa-
tion of these disorders with herpesviruses is
compatible with this possibility. Less pro-
bably, infected lympho'd cells might pro-
duce autoantibodies against a myelin anti-
gen. The presence of IPN in plasma cell
dyserasias favors this conception. Finally,
viruses may act directly on suppressor T-
cells, disturbing the balance that mormally
prevents a symptomatic autoimmune reac-
tion. Abnormalities in the suppressor T-cell
response and the tendency of the herpesvi-
rus to remain latent for long periods of ii-

me might explain CIPN or relapses in
AIPN.

In summary, the evidence does not indi-
cate preferential involvement of any one
immune mechanism. and it is possible that
their actions are combined. Though CMI
has long been considered to have the prime
role in the demyelination, it seems unlikelly
that T-cells mediate it directly. T-cell-me-
diated phagocytosis, whether the cffector
cell is a lymphocyte or a macrophage, is re-
garded as an event that requires the pre-
vious death or disintegration of the target
cell (52), and phagocytos's of intact living
cells or their parts is not a recognized me-
thod of T-cell-mediated phagocytosis. On
the other hand, antibodies are generally be-
lieved to be able to destroy their target, i-
ther directly by lysis with or without com-
plement, or indirectly by opsonization and
macrophage attack (53,54). This could he
the mechanism in human IPN., AIPN has

been reported in one case of agammaglobu-
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linemia (55), and in cases with drug- or
disease-induced CMI suppression (56,57).
It has been suggested that CMI suppression
by an antecedent event like vaccination or
by the presence of lymphoeytotoxic antibo-
dies may be necessary to initiate AIPN, and
that restitution of CMI leads to clinical ye-
covery (57).

MANAGEMENT OF ACUTE
INFLAMMATORY POLYNEUROPATHY

General Care in AIPN:

Care must be focused on the prevention
and treatment of respiratory failure, cardio-
circulatory disturbances and pulmonary rm-
bolism, which are the major complications.
In severely paralyzed palients, nurs'ng care
must be directed to the prevention of pre-
ssure palsies of peripheral nerves and de-
cubitus ulcers. Early physiotherapy and ma-
jor psychological support are of great im-
portance.

Incipient respiratory failure can be ve-
cognized by laily determination of ihe vi-
tal capac'ty (VC) and mean inspiratory for-
ce. Alterations in the blood gases do not np-
pear until respiratory failure is already os-
tablished. Intubation should be done if the
VC drops below 20 ml/kg or if poor de-
glution threatens to provoke aspiration. As
a quick bedside test, if a patient cannot
count to 20 on one breath, inc’pient respi-
ratory failure is present.

Tracheostomy should be done if respira-
tory failure lasts for more than 7 to 10 days
because of the risks of prolonged oro-tra-
cheal intubation. Active and passive respi-
ratory physiotherapy should be instituted
as soon as respiratory weakness is detected
in order to prevent sputum retent'on and
atelectasis.

Anticholinergics are usually adequate fo
control brachycardia. Tachycardia, if severe,
requires beta adrenergic blockers. These Jast
drugs should be avoided in the control of
blood pressure elevations because of iheir
potential for brachycardia, and thus hydra-
lazine should be used. Temporary pacema-
kers may be required if cardiac arrhythmias
cannot be controlled with drugs.

Phlebothrombosis is best prevented with
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low-dose subcutaneous heparin, compressive
stocking and passive movements of the
limbs.

The hyponatremia that occasionally oc-
curs is attributed to inappropriate ADH se-
cretion produced by abnormal signals co-
ming from the peripheral volume receptors
(58), and is readily controlled with fluid
restriction. Neuralgic pains may be resis-
tant to conventional analgesics and may re-
quire quinine (59) or carbamazapine. Pre-
ssure palsies of the ulnar and peroneal ner-
ves can be prevented with careful positio-
ning and pads. Passive physiotherapy of the
affected limbs should be instituted {rom the
first day of the disease and combined with
active exercises as soon as the recovery pe-
riod starts. Finally, psychological support
and reassurances of the usually good prog-
nosis of the disease should be emphasized.

Immuncsuppression in AIPN:

From 1952 (60) there were many re-
ports of cases of AIPN that improved after
therapy with corticosteroids, yet their offi-
cacy remained in doubt since the normai
spontaneous recovery of most patients was
difficult to differentiate from a drug-indu-
ced recovery. In 1976, the first controlled
trial was reported (61). Patients who re-
quired respiratory support were excluded.
Seven patients were given daily IM injec-
tions of 100 units of ACTH for 10 days
and compared with 8 non-treated rcontrol
patients. There was no immediate impro-
vement in treated patients but the duration
of their disease was significantly shorter
(4.4 + 2.5 months vs. 9.0 + 5.2 months).
However, in 1978 different results were ve-
ported in a larger controlled trial (62).
Twenty-one patients were treated orally
with prednisolone, 60mg daily for one week.
40mg daily for four days, 30mg daily for
3 days and then maintained or tapered.
Comparison was made with 19 non-treated
patients. No differences were found in the
rate of improvement between the iwo
groups. Moreover, the subgroup of treated
patients in which therapy was commenced
within one week of the onset had a delay
in the commencement of improvement, and
3 treated patients relapsed in the first year.
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The conclusion to be drawn is that corti-
costeroids play no part in the treatment of

AIPN.

There have been several reports of pa-
tients who benefitted from the use of cyto-
toxic agents (63-65). In the largest series
(66), 15 patients improved after high-dose
cyclophosphamide therapy. However the ap-
pearance of relapses in 4 cases and 4 deaths
in the group cast significant doubts about
the efficacy of this form of therapy.

Again, the spontaneous recovery in AIPN
precludes conclusions on the results of this
therapy without randomized controlled
trials.

The reported presence of myelinotoxic
antibodies in serum (36) and immunoglo-
bulin deposits in nerves of AIPN patients
(35) prompted Brettle et al (67) to use
plasma exchange therapy in this condition,
with apparent benefit. After this report, the
number of cases published boomed, and
though most of them reported immediate
benefit after the first or second exchange
procedure (67-81), cases without benefit
have also appeared (80-83). A multicenter
randomized controlled trial of plasma ex-
change is at present in progress in the USA
and Canada that will include a total of 240
patients. A progress note of the trial (84)
indicates that review of the first 115 pa-
tients shows no significant evidence or be-
nefit. The need for this controlled trial is
highlighted by one of our patients incorpo-
rated into the multicenter trial, who im-
proved dramatically and rapidly after en-
tering the randomization but who was not
receiving plasma exchange.

MANAGEMENT OF THE CHRONIC
INFLAMMATORY
POLYNEUROPATHIES

Corticosteroids:

Corticosteroids have been reported to be
beneficial in many CIPN patients since the
first description in 1958 (28). In the only
controlled trial to date 14 patients treated
with an alternate-day dose of 120mg of pre-
dnisone which was gradually tapered within
3 months, showed a small but significant
improvement over 14 non-treated patients
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(85). Both forms of CIPN (progressive
and relapsing) responded similarly.

Despite these results, corticosteroids are
far from being a satisfactory treatment of
CIPN. There are patients who do not res-
pond to corticosteroids or rare patients who
may even be worsened by them, as was seen
in the following case:
as was seen in the following case:

A 60 year old woman with some months
of distal numbness and mild weakness was
seen elsewhere and diagnosed as having a
probable CIPN. She was treated with
ACTH, 100IU daily tapered in one week.
and had a profound exacerbation becoming
quadriplegic for about six months. She ma-
de a gradual recovery and was seen again
by the same neurologist who considered it
likely that this relapse was a fortuitous epi-
sode, and again prescribed ACTH. Again
she had a profound relapse and remained
totally quadriplegic though without signifi-
cant respiratory or bulbar involvement for
the next two and a half years. Plasma ex-
change combined with cyclophosphamide
produced a subacute and dramatic restitu-
tion of function (see bhelow).

Other patients require high doses of cor-
ticosteroids for years and become corticos-
teroid-dependent (86). Complications of
long term corticosteroid therapy are well
known: vertebral collapse, cataracts, aseptic
necrosis of the femoral head, exacerbations
of latent diabetes mellitus, hypertension,
gastrointestinal hemorrhages and added risk
of infection. These must be considered
when long term management is planned.

Prednisone and prednisolone have proved
effective but their dosage and duration of
treatment is not clearly established. Diffe-
rent regimens have been published (30.,85)
but treatment should be individualized. The
general medical status, the evolution and
severity of the disease in the past and du-
ring the treatment, and the possible com-
plications of the therapy must be evaluated
before starting corticosteroids.

Some general considerations of corticos-
teroid therapy are also important. Predni-
sone requires activation to prednisolone in
the liver (87) and therefore the latter is
indicated if liver dysfunction is suspected.
Alternate-day regimens may never bring the
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disease under control because the immuno-
suppression is cyclic, and therefore, incom-
plete (87). Daily or divided doses are indi-
cated at the beginning of the ireatment.
Once control of the disease is achieved al-
ternate-day therapy may be successful in
maintaining suppression of the disease. Do-
ses of prednisone higher than 80mg have
prolonged biological effects which carry
over to the next day and they shoud be
considered like daily dose regimens when
administered on alternate days (88).

Change from daily to alternate-day dose
should be accomplished by slowly tapering
the even-day dose, with or without previous
increase of 50 to 100% of the odd-day do-
se. Doses of 60mg per day or higher :nust
be maintained for at least three months
from the beginning of the therapy before
the therapy can be rejecled as ineffective.
Once the disease is in remission, tapering
must be done very slowly. Frequently ihere
is a critical level under which the disease
relapses. When the critical level is known
from prevlouﬂi expellen(c with a partlcular
patient, slightly higher doses should he
mainta’'ned for months to years. Maintenan-
ce of small doses (10 to 20mg alternate
days) seems to prolong the duration of the
remission. After the dose has been reduced
below a critical threshold a relapse may
occur from a few days to 12 weeks.

Taking into account the above considera-
tions, the regimen which in our experien-
ce has proved effective is:

1. 60 to 80mg of prednisone daily for up
to 3 months, depending on response.

2. When adequate disease suppression has
been achieved, taper odd-day dose by 20mg
/week to 40mg, by 10mg/week to 20mg,
and by 5mg/week thereafter.

3. Taper even-day dose by 5mg/week io
40mg, and by 2.5mg/week thereafter.

Antacids and supplemental potassium are
usually added to the therapy.

Cytotoxie drugs:

Azathioprine and cyclophosphamide have
been reported to be effective in CIPN in
several uncontrolled studies (26.30,64.66.
89-92), although no benefit has been repor-
ted in other limited studies (65.89.93-95).
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Cytotoxics have been effective in patients
who could not be controlled with corticos-
teroid either because lack of effect or signi-
ficant side effects. They have also been of
benefit in patients with unstable and corti-
costeroid-dependent states, allowing the pre-
dnisone dose to be lowered.

Cytotoxics are traditionally regarded by
the neurologisis as second-choice drugs io
treat dysimmune disorders. They prefer cor-
ticosteroids and perceive these drugs as a
less aggressive therapy. However, C1PN pa-
tients Irequently require high doses of pre-
dnisone maintained for years. Cytotoxics, at
the doses used to control dysimmune disor-
ders, have toxicity which is frequently less
than that of the corticosteroids.

Cytotoxics should be used when high do-
ses of corticosteroids are required to control
the neuropathy, when long duration ireat-
ment is anticipated, when the condition is
very unstable, or when other diseases pre-
clude the use of high dose corticosteroids.
There is no proof at the present time ihat
one cylotoxic is more effective than another
in controlling CIPN. Their different cha-
racteristics, toxicity, and the familiarity of
the physician should all be considered when
deciding which drug to use.

Azathioprine is the most commonly used
cytotoxic. It exerts its effects on immuno-
logically-active cells mediating both cellular
and humoral responses (96). The oral do-
se required is up to 3mg/kg/day in divided
doses. At this dose leukopenia may occur
in 1 to 2 weeks. Clinical improvement can
be seen in the next weeks but occasionally
it may be delayed for up to 2 to 3 months.
Bone marrow toxicity must be assessed with
periodic (weekly to monthly) blood counts.
The total number of lymphocytes ‘should be
reduced to 700-1000 per mm?, The total
leukocyte counts should not be allowed to
fall below 2500-3000 per mm?® [a total gra-
nulocyte count higher than 1500-2000 per
mm® seems adequate to prevent bacterial
and opportunistic infections (97)], the
platelet count should not fall below 120,000
per mm?® and the hemoglobin count should
not fall below 11 gm%. Clinical improve-
ment may be obtained with doses that do
not produce significant leukopenia, and in
those cases no further increase in dose is
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indicated. Side effects are rarely significant.
Gastrointestinal intolerance, fever and skin
rashes are the most common and they res-
pond well to the lowering or discontinua-
tion of the drug. It is important periodically
to look for biochemical evidence of liver
damage. Cyclophosphamide can be used as
an alternative to azathioprine. It inhibits
cell replication and seems to act preferen-
tially on B- rather than T-cells, possibly be-
cause of differences in their rates of proli-
feration (96). The average oral maintenan-
ce dose is 1 to 2 mg/kg/day in a single or
divided dose. At this dose, leukopenia may
occur in 1 to 2 weeks and clinical benefit
may appear shortly thereafter. One side
effect, hemorrhagic cystitis, can be preven-
ted if urine output of 3 liters per day is
maintained. Toxic effects upon sperm and
ovocyte production and hair growth are f{re-
quently seen. Chlorambucil is another alky-
lating agent with similar bone marrow and
immunosuppressive effects. The oral dose
required is 0.1 mg/kg/day, in a single do-
se (98).

6-Mercaptopurine is a precursor of aza-
thioprine that seems to be less effective in
controlling CIPN (93,94). The use of me-
thotrexate, a folic acid antagonist, has ol
been reported in CIPN.

Corticosteroids appear to occupy a wuni-
que role in relationship to immunosuppres-
sive therapy. Many cytotoxics exhibit mini-
mal therapeutic benefit when administered
alone but are highly effective when small
daily doses of prednisone are added to the
treatment regimen (99). The effects of the
corticosteroids are seen soon after their ad-
ministration (100) and in patients whose
condition is severe and immediate immu-
nosuppression is desired, corticosteroids sho-
uld be added at the beginning of treatment.

Reports of some benefit in CIPN patients
with the use of different modifiers of the
immune response have also been published.
A interferon inducer and potent lymphocy-
topenic agent, polyinosinic - polycytidilic
acid, was effective in 2 out of 4 patients
(101), and a diet of poly-unsaturated fatty
acids improved one CIPN patient (102).

Plasma Exchange:

Plasma exchange therapy has recently
been introduced in the management of
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CIPN patients. Its efficacy is controversial
and its indications unclear. Plasma cxchan-
ge has been reported to be effective in 10
patients, mildly beneficial in 6 and not of-
fective in 4, and the response does not ap-
pear related to whether the course is pro-
gressive or relapsing (30,72,103-109). Du-
ring the last three years, we have ireated
8 CIPN patients with plasma exchange (4
with the progressive form, 3 with the re-
lapsing and 1 with a chronic relapsing form
with acute onset). All patients had at least
one course of one plasma volume (3-4 li-
ters) exchanges repeated 5 to 6 times in 2
weeks. Three patients improved while five
did not benefit. Improvement, when pre-
sent, was seen soon after the first exchan-
ges and its maintenance required periodic
exchanges. One patient who had a corticos-
teroid precipitated CIPN (see above) im-
proved from a state of complete quadriple-
gia for two and a half years to walking
with below knee braces and canes within 8
weeks of starting plasma exchange therapy
and cyclophosphamide. One plasma volume
exchanges every 10 to 14 days are requi-
red to maintain and continue the impro-
vement. Effectiveness of the therapy is cle-
arly demonstrated in this patient by the ti-
trability of clinical deficit and exchange
frequency.

Plasma exchange, like any other form of
therapy, must be done correctly before it is
regarded as ineffective. Exchanges of 40-55
ml/kg daily for at least four days are ve-
quired to remove 95% of any intravascular
factor per exchange and 90% of total body
immunoglobulin all teld (110). One plas-
ma volume exchange, every other day, ve-
peated 5 or 6 times achieves similar results,
removing also any extravascular factor ihat
may enter the intravascular space during
the initial re-equilibration.

The removal of large quantities of plas-
ma may not deplete circulating antibody 1o
long as antigenic stimulation persists since
a rebound increase in antibody production
by the responsible immunocytes may follow
the rapid decrement in serum antibody le-
vels. Alkylating agents, used concomitantly
with plasma exchange, will be most active
against those productive cells and will pro-
duce a longer lasting immunosuppression.
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In our series, the three patients who impro-
ved received daily 100-150 mg of cyclopho-
sphamide during and immediatelly after
the plasma exchange therapy. Only one of
those who did not improve, with a progre-
ssive form of long duration, received cyto-
toxics. In the published cases, some impro-
ved without cytotoxics, some who did not
improve were taking cytotoxics during ihe
plasma exchange, and in some reports the-
re are not details concerning cytotoxic

drugs.
The need for combinned drug and plas-

ma exchange therapy is however, far from
being clear. Decreased suppressor T-cell
response (42) and lymphocytotoxic anti-
bodies during the acute stage of AIPN (48)
have been reported. Removal of autologous
plasma may permit proliferation of cell-
mediated effector cells and facilitate a cli-
nical improvement which otherwise would
be limited by combined therapy with cy-
totoxic drugs. To date, there are no studies
of the suppressor T-cell response in con-
valescent AIPN patients or in CIPN, and
it may be possible that an antibody-media-
ted decreased suppressor T-cell response is
the cause of chronicity in some cases of
AIPN or CIPN. Different factors such as
viral infections (111), swine flu vaccine
(112), and tetanus toxoid (27) which iri-
gger AIPN or relapses in CIPN may have
in common depression of the suppressor cell
function. Thus, the combined use of cyto-
toxics and plasma exchange might be harm-

ful.

The reasons for failure of the plasma ex-
change in some CIPN patients are unk-
nown. Plasma exchange therapy will be less
effective if the duration of the disease is
long and there is major axonal loss. In our
series, the three patients that improved had
symptoms for less than three years. One pa-
tient without response who had had symp-
toms for only 20 months had clear eviden-
ce of axonal degeneration in the EMG and
sural nerve biopsy. The remaining had ihe
disease for five years or more.

The mechanism whereby improvement
occurs after plasma exchange therapy is un-
known. Plasma exchange may produce be-
nefit by removal of antineural antibodies.
circulating immune complexes. lympho-
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cytoxic antibodies to suppressor T-cells, the
chemical mediators of inflammation, the
complement system or the antigen itself.
The reasons for the rapidity of the cli-
nical improvement are also unclear. Effec-
tive remyelination probably requires 5 or
more days to take place. Thus, the clinical
improvement seen in some of our patients
less than 48 hours after commencement of
plasma exchange therapy must be due to
another reason. Endoneurial and intramye-
linic edema and “watery” Schwann cells
have been reported in CIPN (26), and may
be responsible for a functional conduction
block. The resolution of that edema by cor-
ticosteroid treatment or by the removal of

factors that might provoke it, could rapi-
dly reverse the conduction block.

In summary, the efficacy of the plasma
exchange in CIPN is as controversial as its
efficacy in AIPN. Some patients seem io
improve rapidly after the first exchanges
while others do not benefit. Since plasma
exchange is not free of risks, is time con-
suming and expensive, it should only be
used in very specific situations. We tend io
use plasma exchange therapy when corti-
costeroids and cytotoxics have failed, when
serious side effects or complications have
arisen after their use, or when the severity
of the disease is such that the patient is
bed-ridden or requires assisted ventilation.

SUMMARY

The Inflammatory  Polyneuropathies
(IPN) are an important group of acquired
neuropathies characterized pathologically by
the presence of inflammatory lesions sca-
ttered throughout the peripheral nervous
system associated with segmental demyeli-
lation and remyelination, high protein con-
tent and normal cell count in the CSF, and
low nerve conduction velocities. Clinically,
patients may present with an acute or sub-
acute onset of weakness and areflexia and
recovery in weeks or months (Acute Infla-
mmatory Polyneuropathy [AIPN] or the
Guillain-Barré Syndrome), or with an insi-
dious onset of a distal sensory-motor poly-
neuropathy with a progressive or relapsing-

RESU

Las polineuropatias inflamatorias (P.1.)
constituyen un grupo importante de neuro-
patias adquiridas caracterizadas patolégica-
mente por la presencia de infiltrados infla-
matorios en el Sistema Nervioso Periférico,
asociados a desmielinizacion segmentaria y
remielinizacion axonal, incremento de pro-
teinas en el l.c.r. con un nimero normal de
células, y conducciones nerviosas lentas,

Clinicamente, pueden presentarse con un
cuadro agudo o subagudo de debilidad mus-
cular y ausencia de reflejos tendinosos, con
una recuperacion en semanas o meses (Po-
lineuropatia Inflamatoria Aguda [P.I.LA.] o
Sindrome de Guillain-Barré), o bien con
un cuadro insidioso de polineuropatia sen-
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remitting course (Chronic Inflammatory
Polyneuropathies [CIPN]). Their patho-
genesis is unclear though related io abnor-
mal immune responses with the possible
implication of both cell-mediated and hu-

moral-mediated immunity. The efficacy of
modifiers of the immune response in the
management of the IPN is controversial.
Corticosteroids and cytotoxics have not pro-
ven a benefit in the acute cases, but they
seem effective in the chronic ones. Plasma
exchange therapy has been reported effec-
tive in uncontrolled trials in AIPN and in
some CIPN cases, but failures have also
been reported.

MEN

sorial y motora de curso progresivo o con
recaidas y remisiones (Polineuropatias In-
flamatorias Crénicas [P.I.C.]. Su patogéne-
sis no esta totalmente clarificada, pero pa-
rece estar relacionada con respuestas inmu-
nolégicas celulares y humorales anémalas.
El tratamiento de las P.I. con modificado-
res de la respuesta inmunologica es contro-
vertido. Los corticosteroides y las drogas ci-
totoxicas no tienen un beneficio demostrado
en los casos agudos; sin embargo, parecen
ser efectivos en los erénicos. Casos de P.I.A.
y P.I.C. que han mejorado tras plasmafe-
resis han sido publicados; sin embargo, ca-
sos sin mejoria han sido también descritos.
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RESUME
Les  polyneuropathies  inflammatoires ropathie distalle sensorielle et motrice dont

(P.I.) sont un groupe important de neuro-
pathies acquises, caractérisées pathologique-
ment par la présence de lésions inflamma-
toires éparpillées d’un bout a I'autre du sys-
teme nerveux péripheral, accompagnées de
démyelisation segmentaire et rémyelisation,
un niveau élevé de proteins avec un nom-
bre normal de cellules dans le l.c.r., et des
vitesses de conduction diminuées dans les
nerves. Cliniquement, elles peuvent se pre-
senter avec une attaque aigiie ou sous-aigiie
de faiblesse et d’absence de réflexes et un
rétablissement de quelques semaines ou
mois ( Polyneuropathie Inflammatoire Aigue
[P.I.A.] ou Syndrome de Guillain-Barré),

ou avec un attaque insidieuse de polyneu-

le cours peut étre progressif ou avec rechu-
tes et rémissions (Polyneuropathies Inflam-
matoires Chroniques [P.1.C.]). Leur patho-
genese n’est pas claire, mais semble
correspondre a des réactions immunologi-
ques cellulaires and humoralles abnormales.
L’efficacité d’agents modifiant la rcéaction
immunologique dans le traitement des P. 1.
est sujet a controverse. Les corticostéroides
et cytotoxiques n’'ont pas prouvé bénéfiques
pour les cas aigiies, mais semblent efficaces
pour les cas chroniques. L’échange de plas-
ma a été efficace dans certain cas de P.L.A.
et P.I.C., mais son échec a aussi été rap-
porté.

ZUSAMMENFASSUNG

ohne Besserung auch beschrieben worden.

Die entziindlichen Polyneuropathien (P.
I.) sind eine wichtzige Gruppe von erwor-
benen Neuropathien, charakterisiert patho-
logisch durch die Anwesenheit von entziin-
dlichen Infiltrationen im peripheren ner-
vosen System, begleitet von segmentarer
Desmyelisation und axonaler Remyelinisa-
tion, bestehend aus Proteinen im 1.c.r. mit
einer normalen Anzahl von Zellen und Jan-
gsamen nervosen Konduktionen. Klinisch
konnen sie sich prisentieren durch ein aku-
tes oder subakutes Bild von Schwache der
Muskeln und Abwesenheit der Sehnenrefle-
xe, mit einer Wiederherstellung in Wochen
oder Monaten (Akute entziindliche Poly-
neuropathie (P.[.A.) oder Syndrom von
Guillain-Barré), oder besser als ein insidio-
ses sensitives und fortschreitendes motoris-

ches Bild einer Polyneuropathie, oder mit
Riickschldgen und Remissionen (chronis-
che entziindlische Polyneuropathien (P.

1.C.)

Ihre Pathogenesis ist noch nicht ganz
geklart, aber scheint zusammen zu hingen
mit zelluliren immunologischen und ano-
malen humoralen Reaktionen. Die Behan-
dlung der P.I. mit Modifikaionen der im-
munologischen Reaktionen ist widersprech-
end. Die Corticosteroiden und die Citotoxi-
schen Drogen haben keinen giinstigen Ef-
fekt in den akuten Fillen gezeigt; dahinge-
gen scheinen sie effektiv zu sein bei den
chronischen.

Falle von P.I.LA. und P.I.C., die nach
Plasmaphorese sich gebessert haben, sind
veroffentlicht worden, zweifellos sind Falle
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Thiamine Deficiency Neuropathy,

a Reappraisal

KAZURO TAKAHASHI

Division of Neurology, Institute of Neurological Sciences,

Thiamine deficiency is known to cause
beriberi neuropathy among oriental people
and alcholic neuropathy in chronic alcoho-
lics. There is no essential difference bet-
ween the two. The auther experienced ma-
ny cases of beriberi neuropathy recentely.

Beriberi has been  described in the an-
cient documents of nineth century in Ja-
pan. The disease had been popular among
orient people whose staple diet was white
pollished rice. Since the machine-milled
white rice came to be available. the inci-
dence of beriberi increased markedly. Ini-
tially, beriberi was suspected to be rcaused
by some infections or toxic agents. Eijkman
(1897)' succeeded in seting up the poly-
neuritis resembling to human beriberi after
feeding fowls by polished white rice, being
cured by replacing white rice to crude xi-
ce. He was also convinced that the peri-
pheral nerves were damaged by some toxic
agent in the rice to which the pericarp of
the rice was an antidote. In 1911, Funk®
extracted a substance from rice polishings,
a deficiency of which caused polyneuritis
in pigeons. He named the substance vita-
min. Thereafter, the concept that beriberi is
caused not by the toxic substance but by a
deficiency of the substance essential for he-
alth is established and many investigations
proved that human beriberi is caused by
nutritional deficiency of vitamin, namely
thiamine. In Japan the beriberi was popular
among young peoples who were taking whi-
te polished rice and the death rate due ©»
beriberi was 50 in 100,000 populations in

Vol. 15. — Numbers 3-4. — 1991

Tottori University, Yonago 683 Japan.

1923%. However the incidence of the di-
sease decreased markedly and had been pra-
ctically none untill a few years ago, since
the etiology of beriberi became appearent
and the nutritional counterplan was taken
place®. However, beriberi neuropathy ou-
thursted again in Japan recently!

Clinical, pathological and chem cal fea-
ture of beriberi neuropathy will be revie-
wed in this paper.

Recent reappearance of beriberi neuropa-
thy in Japan.

Acute polyneuritis associated with eode-
ma and often with cardiac enlargement
occurred w.th increasing incidence in the
last few years in this country'. The i-
sease affected mostly young males, that is,
high school students. Estimation of blood
thiamine level and therapeutic effectiven-
ess of thiamine established that the disease
was beriberi neuropathy which had been
disappeared in Japan. From 1973 to 1976,
371 patients were found on the survey -on-
ducted by a research comittee of the mi-
nistry of public health. The patients were
distributed mostly in western Japan. The
sex ratio of male to female was 5 to 1 and
about 90 per cent of the patients were ‘rom
15 to 20 years old'. Seventy five percent
of the patients occurred in hot season, when
the energy consumption and the require-
ment of thiamine increase, leading to rela-
tive deficiency of thiamine. Most of the pa-
tients belonged to athletic clubs in high
school or were physical workers, who aeed
much of thiamine. It is well known ihat
alcoholic neuropathy occurres in the mid-
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Figure 1. — kdema in the leg. a 16 year-old male.

dle age and the beriberi neuropathy mostly
in young people’. In general, the former
is popular in European countries and the
latter in Orient. '
Clinical features

a) Onset of illness

246 —

Most patients showed acute or subacute
onset, with edema, weakness and paresthe-
sia, prior to the acute onset of polyneuri-
tis, the patients often experienced a vague
feeling of general fatigue, loss of appetite.

Vol. 15. — Numbers 3-4. — 1981
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nausea, palpitation of the heart or dyspnoe.
Remissions and exacerbations at various in-
tervals, ranging from 2 monthes to a year,
were occassionally observed. Some patients
noted a slight edema along the inner surfa-
ce of the tibia insummer, which subsided
spontaneously in a few days, and the follo-
wing summer, edema and weakness of ihe
leg became apparent. In another case, cde-
ma of the legs occurred during hard work
and recovered with the rest, but reappeared
with beginning of the work, finally progre-
ssing lo a severe paralysis after several :e-
missions and exacerbations. At times, the
symptoms occurred in conjunction with in-
fectious diseases with fever or with hyper-
thyroidism, in which the metabolic rate is
high and much of thiamine is required. On
some occasions, cardiac symptoms as palpi-
tation, dyspnoe and severe edema, suddenly
sel in.

b) General symptoms

Edema is observed -in pretibial portions
in almost all cases, with or without a puf-
finess of the face (Fig. 1). As the edema
often subside easily by the rest of several
days, some patients have no edema at the
time of their coming to the hosp tal.

They feel only the strain sensation in the
calf muscles. Systolic heart murmurs of gra-
de IT to ITI were usually recognized at the
apex. The second pulmonary sound was ac-
centuated. On some occasions, arterial so-
unds over the inguinal areas were noted.
Cardiac dullness was often enlarged in hoth
sides. Frequently, systolic blood pressure
was high and diastol'¢ hlood pressure ‘was
depressed, showing an elevated puls pres-
sure for example 180-0 mmHg in a young
patient.
¢) Neurological findings.

Neurological symptomes of beriberi are
essentially those of polyneuritis®. In recen-
tly reappeared beriberi neuropathy in Ja-
pan, weakness, loss of tendon reflexes and
sensory impa rment were usually observed
in the legs. In mild cases, there were only
paresthesia without objective sensory im-
pairment and loss of tendon reflexes in the
leg. Muscle tenderness on pressure and pa-
inful cramps of calf muscles were common.
Transient neuralgia in the legs was mnoticed
in the early stage of the disease. Muscle

Vol. 15. — Numbers 3-4. — 1981

weakness was prominent in the d stal legs.
Dorsal flexion of the foot was more affec-
ted than plantal flexion. Sensations were
impaired in all moderities, predominantly
in distal extremities. On rare occasions, pa-
resthesia was noticed arround the lips or
navel. Muscular atrophies were observed on
the legs in the cases of prolonged course.
In general, muscle weakness was more re-
markable than sensory disturbances, compa-
tible to moter predominant type of weuro-
pathy.

At times, cranial nerve involvements, as
bilateral facial palsy or hoarseness due to
vagal nerve palsy, were observed. as have
been reported previously”. Deafness hypo-
glossal nerve palsies and amblyopia, which
had been described in beriberi’, were not
noticed in the present series of reappeared
beriberi. No sphincter disturbance was no-
ticed. Hyperactive tendon reflexes which
had been described previously® were rare
in the present cases. In the most severely
affected case, a 20 years old male, who had
severe weakness of four extrem'ties, hilate-
ral facial palsy and sensory loss in distal
four extremities and trunes under the up-
per thracicus, patellar reflex became hyper-
active during the recovery stage, indicating
concomitant involvement of the pyramidal
tract.

Laboratory findings

Routine laboratory find'ngs, including
blood cell count, urinalysis, total protein,
liver functions, LE reaction, CPK and plas-
ma electrophoresis were all within normal
limits. Chest X-ray films showed rardiac
enlargement in approximately half of the
present series examined in the hospital
(Fig. 2A). On some occasions, electrocar-
diograms showed biphasic T wave and ST
depression in the thoracic leads, or distur-
bance of auriculoventricular conduction® ®
Ultrasonocardiogram disclosed ventricular
dilatation in these cases®. In the cases of
cardiac involvement, cardiovascular hemo-
dynamics measured by catheterization rve-
vealed high output cardiac failure showing
marked increase in cardiac index, pulmo-
nary arterial pressure and pulmonary arte-
rial wedge pressure, and decrease in syste-
mic and pulmonary vascular resistan-
ce®)910) The circulation time was shorte-
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Figure 2. — Cardiac enlargement. a 18 year-old male.

ned. Myocardial edema and, on some oc-
casions, degeneration of muscle fibers were
observed by myocardial biopsies®). Blood
thiamine level and thiamine excretion n
urine were reduced in mest of the pa-
tients*'!), Loading of 5 mg of thiamine of-
ten resulted in a less increase in the urina-
ry excretion, compared fith normal ca-
ses!)11),

Lactic acid and pyruvic acid were elevated,
specially after glucose administration and
excercise'?). The blood transketolase activi-
ty, which is the most relayable index of
thiamine deficiency were also decreased in
most of the patients examined!®)%),

CSFs were mostly normal, contrary io
that of Guillain-Barré syndrome. Electro-
myograms were of neurogenic changes.
with denervation potentials and large action
potentials. Electromyographic abnormalities
were found frequently in the asymptomatic
upper extremities. Maximum conduction
velocities (MCVs) in posterior tibial ner-
ve, examined in 25 cases in our clinie, sho-
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wed slight prolongation; 30 to 40 m per
second, in 3 cases who had severe signs of
polyneuritis, and were faster than 41 m
per second in the others'®). It was aotewor-
thy that MCVs were only slightly reduced,
compared with the severity of the motor
palsy. These f.ndings might be due io the
fact that beriberi neuropathy is essentially
the axonal degenerations, and the segmen-
tal demyelinations in which the MCVs re-
duce markedly®'?), are uncommon.

Sural nerve

The auther performed sural nerve biop-
sies in 11 cases.

Light microscopy There was a conside-
rable loss of myelinated fibers and collap-
sed myelins in the osmium fixed cross sec-
tions. The severity of these changes corres-
ponded to the degree of sensory loss in the
legs in every cases (Fig. 3).

Teased fibers Lineal rows of myelin
ovoids over the total length of the fibers
were abundant in all cases (Fig. 4A) On
the other hand, segmental demyelinations
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Figure 3. — Sural nerve. Loss of large myelinated fibers. x 150,

were scant (Fig. 4B). The relationship bet-
ween internodal length and fiber diameter
indicated myelinated fibers with dispropor-
tinately short inernodes, suggesting axonal
degeneration and regeneration'®).

Electron Microscopy Sural nerve biopsy
specimenes taken at the onset of disease
presented frequently the early changes of
axonal degenerations, showing irregular ac-
cumulation of tubular or vesicular structu-
res in the axons, the myelin of which were
preserved (Fig. 5). Some myelinated {ibers
contained floccular and electron-dense ma-
terials or glycogen granules. In addition,
there were nonspecific changes of axonal
degeneration in all cases, most of whom had
been treated by thiamine at the biopsy. The-
se changes were the followings, disorderly
arrangement or rarefaction of neurofila-
ments, axoplasm containing accumulation
of degenerated mitochondria, vesicles, and
small myelin figures, myelinated fibers in
which axons were replaced by homogenous
dense material, and Schwann cell cytoplasm
with collapsed myelin but no axon. The la-
mellar structure of myelin was often pre-
served even in fiber with degenerated axon.
Occassionally, demyelinated axons and re-
myelinated fibers with thin myelin sheath
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and redundant bassement membrane were
observed. Active degeneration of unmyeli-
nated axons was occasionally found, but the-
se changes were slight compared to those
of large myelinated fibers.

There were a number of clusters of Sch-
wann cell processes in all biopsy specimens.
The clusters in untreated patients contained
no definite profiles of regenerated axons,
whereas those in the treated patients had
many axons, some not yet individually en-
veloped by Schwann cell cytoplasm. Clus-
ters of thin myelinated axons were also
abundant in the treated cases.

Comment on sural nerve pathology In
thiamine deficient rats, unusual accumula-
tion of flattened sacs or tubuli in the axo-
plasm have also been recognized within the
intramuscular nerves and the terminal axo-
plasmic expansions of neuromuscular junc-
tion%), as were seen in human beriberi neu-
ropathy. These findings may be characteris-
tic of the early changes in thiamine defi-
cient states. The pattern of degeneration
observed has been that of dying-back neu-
ropathy in experimental animal®?) as well
as in man®.

With the teased fiber method, main fea-
ture was of axonal degenerations. Segmen-
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Fig. 4. — Teased f[iber. Axonal degenerations and a segmental demyelination (Lower most).

Figure 5. — Irregular accumulations of sacs and tubular structures in the axon. x 16.000.
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tal demyelination was exceptional, and
might be secondary to the axonal degene-
ration, as has been described by Dyck et
al?!) in uremic neuropathy. Recently, Oh-
nishi et al*?) observed the clustered seg-
mental demyelination on teased fibers in
beriberi neuropathy and recognized that
most of the segmental demyelination occu-
rring in beriberi neuropathy are the secon-
dary changes of axonal degeneration. The
reason why the reduction of MCVs was
slight in beriberi neuropathy, might be co-
rrelated with the axonal degenerations. In
the neuropathies of segmental demyelina-
tion, such as Guillain-Barré syndrome'®),
Charcot-Marie-Tooth disease and Déjérine-
Sottas disease'™, MCVs is reduced marke-
dly. In neuropathies of axonal degeneration,
the reduction of MCV is slight®®),

The mechanism of the nerve damage in
beriberi neuropathy remain uncertain. Thi-
amine plays an important role in oxidative
metabolism??), the depression of which im-
paires fast axoplasmic transport. Thiamine
also had a direct effect to flunctioning of
the excitable membrane of neurons®?).
Course and treatment

With thiamine therapy, edema subsided
in a few days, cardiac enlargement in a few
weeks and muscular weakness in several
months. Most if the patients recovered com-
pletely by the thiamine therapy in the pre-
sent series. Hyporeflexia or muscular weak-

ness remained in a few cases, in whon the
beginning of the therapy were delayed.
Nutritional problem

No patients showed emaciation, anemia.
or other signs of malnutrition. They were
all well nourished and had good muscular
development. Howere, their staple food con-
sisted of white pollished rice, in addition o
large amounts of “instant noodles™ and pro-
cessed foods which contain only a small
amount of vitamin B:. They were also ta-
king large quantities of soft drink or coffee,
which contain much of sugar. They often
disliked milk, meat and fish, and took a
small amount of subsidiary diets, fresh ve-
getables, peas, eggs, potatos ete. Consequen-
tly their diets were consisted of high car-
bohydrate, low protein and vitamin Ba.
Their ecalorie intakes were normal or over,
as were given in the table 1. Some patient
had been taking normal quantity of vita-
min B:, 1.10 mg per day with high carbo-
hydrate intake, 1253 g, leading to relative
deficiency of thiamine that is 0.18 mg of
thiamine to 1.000 calolie (normal: 0.33
mg to 1.000 calolie). Contrary to the beri-
beri of old-time in orient, being often due
to poor diet, the recently reappeard beribe-
ri in Japan was caused by imbalance of nu-
trition, though being ““rich” in calolie. To-
days reappearance of beriberi in Japan give
warning to the “instant™ or processing fo-

ods.

case - age sex energy (cal) protein (g) carbohydrate (g) V. B1 (mg)
MM 17 M 3,432 95.9 619.8 0.98
AN 16 M 4,654 97.6 941.4 0.74
™ 15 M 2,452 53.1 361.3 0.28
YT 19 F 2,998 66,4 605. 8 0.66
AN 37 M 6,264 124.3 1252.8 1.10
Table 1. — Nutritional analysis of beriberi patients.
— 251
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SUMMARY

Thiamine deficiency neuropathy was re-
viewed with special reference to the recen-
tly reappeared beriberi in Japan. Clinically
edema, weakness of legs, and sensory dis-
turbance in distal extremities were most
prominent features. Cardiac involvement;
systolic murmur, accentuation of second
pulmonary sound, cardiac enlargement and
sometimes acute cardiac failure, were seen

in approximately half of the cases. Periphe-
ral neuropathy was of motor predominant
type. Axonal degeneration was prominent,
and segmental demyelination seemed to be
secondary to the axonal degeneration. Ma-
ximun conduction velocity reduced sligh-
tly. Nutritional problems concerning foods
among oriental people whose staple {oods
are white polisched rice, were discussed.

RESUMEN

La neuropatia por deficiencia en Tiami-
na fue estudiada con referencia especial al
beriberi que se hizo presente en el Japon.
Los sintomas y signos mas prominentes des-
de el punto de vista clinico fueron edema,
debilidad en las piernas, disturbios sensiti-
vos en el sector distal de las extremidades.
En aproximadamente la mitad de los easos
se comprobo complicacion cardiaca, soplo
sistélico, acentuacién del segundo tono pul-
monar, aumento del area cardiaca y a veces

insuficiencia cardiaca aguda. La neuropatia
periférica fue predominantemente de tipo
motor. La degeneracion axonal fue promi-
nente y la desmielinizacion segmental pare-
cia ser secundaria a la degeneracién axonal.
La maxima velocidad de conduccién estaba
ligeramente reducida. Se discutié el proble-
ma nutricional en relacién con los alimen-
tos de la poblacion oriental cuyo alimento
principal es el arroz blanco pulimentado.

RESUME

La polynévrite déficiente de thiamine a
été rapporté, spécialment en ce qui concer-
ne du bériberi névrite, réparue récemment
en Japon. Cliniquement, oedéme, faiblesse
du pied, trouble sensorielle en extrémité
distale ont été les symptomes cardinales. Les
symptomes cardiaque, comme le bruit de
souffle du cour, accentuation du second
bruite pulmonale, élargement cardiaque, ou,
en quelque temps, décompénsation du cour

ont été observé chez a peu pres demis de
cas. La névrite periphérique était prédomi-
nent de type motorice. Dégénerations axo-
nelle étaient prominent et les démyelina-
tions ségmentaires étaient parue comme le
hangement secondaire. La vitesse de conduc-
tion nerveux était eduie légerement. Le pro-
blems de la nourriture de Japon, consisté
du riz polié, sont discuté.

ZUSAMMENFASSUNG

Die avitaminotischen Polyneuritis wurde
mit besonderer Beri-Beri besprochen. In
fast samtlichen Fillen, liessen sich Odem.,
Lihmung der unteren Extremititen wund
Sensibilititsstorungen feststellen. Die kar-
diovasculdren Symptome, z. B. systolischs
Gerausch, akzentierter Zweiten Pulmonal-
ton und Herzdilation, fanden sich etwa zur
Hilfte der Kranken. Akute Herzinsuffizinz
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wurde manchmal in den Kranken wahrge-
nommen. Beim Polyneuritis handelten sich
um motorische Storungen hauptsachlich.
Die Axonaldegenerat'on entsprach als die
primare Verianderung und es erscheint, dass
die Segmentale-degeneration mnachfolgend
auftrat. Die Ernahrungsfrage uber die im-
mer mit den polierten Reis genahrten Ja-
paner wurden behandelt.
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Acquired Demyelinating Neuropathies
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Recent epidemiologic, clinical, patholo-
gical, electrophysiological, and immunolo-
gical studies have increased the available
knowledge concerning demyelinating neu-
ropathies This presentation will discuss
two major types of demyelinating neuropa-
thy: (1) acquired inflammatory demyelina-
ting neuropathy (Guillain-Barré syndrome
and chronic inflammatory demyelinating
polyradiculoneuropathy), and (2) demyeli-
nating neuropathy associated with dysim-
munoglobulinemia.

1. Acquired Inflammatory Demyelinating
Neuropathies

Acquired demyelinating inflammatory
neuropathies constitute approximately 40%
of all adult polyneuropathies (Prineas,
1970). They may occur in association with
infections, vaccinations, malignant lympho-
proliferative disorders, or with no apparent
cause. The clinical features and temporal
course of these neuropathies are quite va-
riable with acute, subacute, relapsing-remit-
ting, or chronically progressive forms being
seen. An acute, monophasic, symmetrical
polyneuropathy, with flaccid, areflexic pro-
ximal or distal weakness, cranial nerve pa-
resis, as well as minor sensory and autono-
mic involvement is commonly referred to
as the Guillain-Barré syndrome (GBS)
(Asbury, 1981). Other acute cases with
predominantly cranial nerve, sensory, or nu-
tonomic dysfunction may be variants of
GBS (Asbury, 1981). Occasionally, patients
with what appears initially to be acute GBS
have an atypical course with one or more
relapses (Arnason, 1975). Relapses may he
related to steroid therapy during the acute
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illness (Hughes, Kadlubowski and Hubs-
chmidt, 1981), may occur spontaneously
(Wiederholt, Mulder and Lambert, 1964),
or with vaccinations (Pollard and Selby.
1978; Segal, Ziegler and Couch, 1978). A
more insidiously progressive mneuropathy.
with many features of GBS, has also been
described. which may in some instances be
associated with remissions and cxacerbations
This entity has received a variety of names
but has aptly been termed chronic inflam-
matory demyelinating polyradiculoneuropa-
thy (CIDP) by Dyck et al (1975, 1982).
Some patients with acute or chronic demye-
linating neuropathy have monoclonal gam-
mopathy or other serum dysprolememlaq
although most do not. The relationship bet-
ween CIDP and GBS has been debated for
many years. Differences in temporal profi-
le and response to therapy have been the
basis for considering the acquired demyeli-
nating neuropathies as separate entities in
many classifications. However, these neu-
ropathles also have much in common, sha-
ring the following clinical features: (1)
segmental demyelination in the presence of
invading mononuclear cells; (2) slow aer-
ve conduction velocities; and (3) eclevated
CSF proteins (Arnason. 1975, Dyck et al,
1975; 1982). Recent studies sugget ihey
may also share a common immune-media-
ted mechanism of tissue injury and may
all respond to some form of immunoregula-
tory therapy, such as steroids, immunosu-
ppression, or plasmapheresis. Therefore,
variability in clinical course and temporal
profile in the acquired demyelinating neu-
ropathies may reflect differences in inc'ting
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factors, or host response rather than diffe-
rent pathogenetic mechanisms. For example,
a similar spectrum of acute, relapsing, and
chronic disease can be seen in experimental
allergic neuritis, the putative animal model
of GBS and CIDP (Pollard, King and Tho-
mas, 1975).

A. Guillain-Barré Syndrome

Acute inflammatory demyelinating poly-
radiculoneuropathy, GBS, is an acute o
subacute paralytic disease of the peripheral
nervous system with characteristic clinical,
electrophysiological, pathological, and im-
munological feaiures.

Epidemiology: The annual incidence
rate of GBS in geographically widespread,
distinct populations, ranges from 0.6 to
1.9 cases per 100,000 population (recently
reviewed by Schonberger et al, 1981). GBS
incidence rates in the United States are
38% higher in males than females and
58Y% higher in whites than blacks (Schon-
berger et al, 1981). Although individuals
can be affected in any decade, several stu-
dies have shown a higher incidence of GBS
with increasing age. In contrast, a New
York-New Jersey survey of 176 GBS pa-
tients also showed a clear age peak in young
patients, aged 16 to 25, with a second les-
ser peak between ages 45 to 60 (Dowling,
Menonna and Cook, 1977). In this study,
the younger age group commonly had evi-
dence of an associated infection with eyto-
megalovirus (CMV), Epstein-Barr virus
(EBV), or Mycoplasma pneumonia (Do-
wling and Cook, 1981). Some studies have
revealed seasonal clustering of GBS, often
with summer and autumnal peaks, whereas
others have not (Baoxan et al, 1981; Do-
wling and Cook, 1981).

Although many uncontrolled case reports
have linked GBS with various inciting fac-
tors, or associated diseases, such as antece-
dent vaccinations, surgical procedures, se-
rum sickness and neoplasms, the only sig-
nificant risk factors for GBS documented
by case-control studies are A/New Jersey in-
fluenza vaccine, and antecedent respiratory,
gastrointestinal or febrile illnesses (Schon-
berger et al, 1981). Two-thirds of pat.ents
with GBS have such an antecedent illness
within eight weeks before onset of neuro-
logical symptoms, with a peak interval of
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two weeks (Schonberger et al, 1981). In
most instances the intectious agent respon-
sible for these illnesses has not been iden-
tified.

The role of vaccine in triggering GBS
deserves further comment. A significant ex-
cess of GBS over the expected rates was no-
ted following the 1976-1977 A/New Jer-
sey influenza (“swine flu”) vaccination
program in the United States (Schonberger
et al, 1981). The period of increased risk
was concentrated primarily within the 5
week period after vaccination, although it
lasted for approximately 9 or 10 weeks. In
addition, numerous reports of GBS follo-
wing rabies and other vaccines have appe-
ard in the literature (Arnason, 1975). 'I'he
close temporal relationship between admi-
nistration of vaccine and onset of the neu-
rological disorder suggests that vaccines in
some way induce the neurological syndro-
me. However, present available data suggest
that GBS is not a risk inherent in every va-
ccine. For example, an increased incidence
of GBS was not detected following the clo-
sely observed 1978-1979 United States in-
fluenza vaccine program (Schonberger et al,
1981).

Pathology: The pathology of the GBS is
quite distinctive consisting of inflammateo-
ry segmental demyelination in the presence
of mononuclear cell infiltrates (reviewed by
Prineas, 1981). Lesions are randomly sca-
ttered throughout the peripheral mnervous
system involving motor, sensory and auto-
nomic nerves. Histologically, circumscribed
areas are seen in which myelin is generally
lost, in association with invading lympho-
cytes and macrophages. In severely invol-
ved nerves, more widespread damage occurs
with axonal injury and resultant Wallerian
degeneration. Recovery is generally associa-
ted with remyelination.

Clinical Features: The most prominent
clinical feature in GBS is the rapid onset
of flaccid, areflexic weakness which is usua-
Ily, but not always, symmetrical (reviewed
by Arnason, 1975; Asbury, 1981). Weak-
ness ranges from minimal paresis to total
paralysis of all voluntary muscles, necessi-
tating assisted ventilation. Weakness may
be proximal, or distal, most often beginning
in the legs. Deep tendon reflexes disappear
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early in affected muscles but rarely may
remain detectable. Symptoms and signs of
motor weakness develop rapidly over several
days, and cease to progress by 2 weeks in
50 percent, 3 weeks in 80 percent and
weeks in 90 percent of patients.

Distal pain and paresthesias may be pre-
sent, but sensory abnormalities are usually
less marked than the weakness. However,
some patients may have prominent distal
sensory loss and rarely this may be present
without weakness. Aproximately 50 percent
of patients have cranial nerve involvement
most commonly facial diplegia, although
any motor cranial nerve may be affected.

Autonomic nerve dysfunction manifested
as tachy— or bradyarrhythmias, hyperten-
sion, hypotension' inappropriate ADH, and
vasomotor abnormalities may occur (Pos-
ner et al, 1967; Lichtenfeld, 1971 Arna-
son, 1975 Asbury, 1981) and can rause
sudden death. Usually sphincter function
is normal, but transient bladder paralysis
may occur during the evolution of symp-
toms. Evidence of mild central nervous sys-
tem (CNS) involvement including exten-
sor plantar responses may be seen in up to
10 percent of patients, and rarely more pro-
minent CNS finding occur (Dyck et al,
1975: Asbury, 1981).

The usual course of GBS is that of ra-
pidly progressive neurological dysfunction,
followed by a plateau period of variable du-
ration and ultimate recovery in most ins-
tances. In two large series, approximately 20
percent of patients required ventilatory
assistance, 5 percent expired, and only 60
percent recovered fully (Dowling, Menonna
and Cook, 1977; Hughes, Kadlubowski
and Hubschmidt, 1981).

Laboratory Studies: CSF — During the
first few days of neurological illness CSF
protein levels are often normal; however,
they are elevated in 90 percent of patients
after the first week of symptoms and may
remain elevated for long periods of time,
even after clinical improvement (Arnason,
1975; Asbury, 1981). Transient CSF oli-
goclonal immunoglebulin bands have been
described in the CSF of 40 percent of GBS
patients, as well as increases in IgM, IgA
and IgC in 25, 35 and 63 percent of pa-
tients respectively (Link, 1973: Link, Wa-
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hren and Norrby, 1979). Typically, less
than 10 mononuclear cells/mm? are found
in the CSF, but rarely up to 50 mononu-
clear leucocytes/mm? are present (Arnason,
1975; Asbury, 1981).

Electrophysiological Studies: Slowing of
motor and sensory conduction is seen in 90
percent of GBS patients (recently ceviewed
by McLeod, 1981). Because of the patchy
distribution of demyelinating lesions, the
likelihood of finding abnormalities is grea-
ter if muliiple nerves are studied. Marked
slowing of nerve conduction velocities or
abnormally prolonged distal latencies con-
sistent with demyelination are found in 50
percent of patients. The application of F
wave studies may assist in detecting proxi-
mal nerve or root lesions.

Blood Studies: Several abnormalities in
the peripheral blood or serum of GBS pa-
tients have been described. Increased num-
bers of circulating primitive lymphocytes or
immunoblasts actively synthesizing DNA
may be present during the acute phase of
the disorder (Cook and Dowling, 1968;
Behan et al, 1970; Cook, Dowling and Whi-
taker, 1970a). Decreased total T cells (in-
cluding a T cell subset which forms rose-
ttes with lymphoblastoid cell lines) and in-
creased B cells have also been described in

GBS (Gloust et al, 1978).

Elevated levels of IgM, IgA and IgG are
found in the serum of some GBS patients
(Cook, Dowling and Whitaker, 1970b:
Link, 1973). In a recent study of 162 pa-
tients with GBS by Dowling et al (in
press), 27 percent were found to have cle-
vated IgM, 13 percent increased IgA, and
42 percent abnordmal levels (high or low)
of IgG, although no relationiship between
disease severity and serum immunoglobulin
levels was found. Oligoclonal bands have
been detected in serum and CSF in 21 per-
cent of GBS patients (Link, Wahren and
Norrby. 1979).

T'reatment: At the present time there is
no proved therapy for lessening d'sability,
stopping progression or hastening recovery
in GBS patients. Treatment is iherefore
symptomatic, consisting of supportive care
with particular attention to ensuring ade-
quate ventilation, and preventing compl.ca-
ting illnesses associated with prolonged bhed
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rest, autonomic dysfunction and bulbar we-
akness. Tracheostomy and assited ventila-
tion are required in 10 to 23 percent of pa-
tients, and the observed mortality rate of
2.4 to 5.6 percent (Hughes, Kadlubowski
and Hubschmidt, 1981) 1s usually seconda-
ry to respiratory faillure and related compli-
cations, autonomic disturbances and pul-
monary emboli.

The use of steroids, although attractive
on theoretical grounds, is controversial (re-
cently reviewed by Hughes, Kadlubowski
and Hubschmidt, 1981). Although isolated
case reports have purportedly shown bene-
ficial effects, two controlled studies which
have been carried out using steroids or ad-
renocorticotrophin  (ACTH) have given
conflicting results. Swick and McQuillen
(1976) administered ACTH to seven GBS
patients, and placebo to eight others. The
duration of the disease was significantly
shortened from nine months in the place-
bo group to 4.4. months in the ACTH group.
While this study was interpreted by its au-
thors as showing a beneficial effect of ste-
roid therapy in GBS, a subsequent larger
controlled study came to the opposite con-
clusion. In a randomized trial by Hughes
et al (1978) 21 patients with acute GBS
were treated with 60 mg of prednisone dai-
ly for one week, followed by 40 daily for
four days, then 30 mg daily for the next
three days. Nineteen GBS patients served
as a control group. No evidence of more
rapid improvement was seen in the steroid
-treated group and, in fact, there were the-
re relapses in the steroid-treated group, but
none in the controls. Based on the results
of these two studies, steroids have not to
date been shown to be of clear benefit in
GBS. However, dose. route of administra-
tion and duration of therapy may all be im-
portant variables which need to be fully
assessed in GBS before the true efficacy of
steroid therapy is known (Dowling, Bosch
and Cook, 1980).

As with steroids, isolated case reports of
patients with GBS responding to immuno-
suppressants have also appeared in the li-
terature. In one uncontrolled study, Rosen
and Vastola (1976) used high-dose cytoxan
in a group of 15 patients with GBS and no

ted a possible beneficial effect in some pa-
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tients. At present, the limited scope and un-
controlled nature of these studies preclude
accurate assessment of immunosuppressive

therapy in GBS.

In 1978, Brettle et al. noted striking cli-
nical improvement in a patient with GBS
who underwent plasmapheres’s. Since that
time, a large number of similar reports ha-
ve appeared in the literature. Compilation
of this literature shows rapid improvement
in 24 of 28 GBS patients who underwent
plasmapheresis. The best responce often oc-
curred when plasmapheresis was initiated
within the first two weeks of onset of neu-
rological symptoms, whereas the few failu-
res occurred most often in patients under-
going treatment later in their illness. Al-
though these results are uncontrolled, ihe
remarkable rate of improvement seen in ma-
ny of these patients is unlike the sponta-
neous rate of improvement see in most
GBS patients. Randomized, controlled stu-
dies presently being carried out in the Uni-
ted States and Great Britain should give
the definitive answer concerning plasmaphe-
resis. Until that time, since no other clearly
effective therapy is available, it would seem
justifiable to consider early plasmapheresis
in any GBS patient who is severely ill or
has a rapidly progressive course.

Possible Mecharism of Tissue Injury in

Guillain-Barré Syndrome

Because of its similar clinical, and patho-
logical features to experimental allergic neu-
ritis (EAN), and its occurrence after va-
rious inciting factors including infectious
diseases and vaccinations, GBS has been
considered to be an immune-mediated disea-
se of peripheral nerve (Arnason, 1975). Ho-
wever, the precise relationship between the
initiating event which precedes the neurolo-
gical symptoms and the host immune res-
ponse which appears to cause demyelination
has not been defined. Possible mechanism
for demyelination in GBS include cell-me-
diated immunity, autoantibodies, circulating
immune complexes, or direct infection of
nerve (Arnason, 1975; Cook and Dowling,
1981). These considerations have been re-
cently reviewed by Zito, Cook and Dowling
(1982).
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B. Chronic Inflammatory Demyel’'nating
Polyradiculoneuropathy

Much less is known about the epidemio-
logy of CIDP than GBS. This is probably
because the disorder, with its various pre-
sentations, has been confused with wther
acquired and hereditary neuropathies and
has only recently been characterized clini-
cally and pathologically as a discrete noso-
logical entity. Several large series or reviews
of the literature by Dyck et al (1975;
1982), Prineas and MecLeod (1976), Oh
(1978), and Dalakas and Engel (1981la)
provide most of the clinical and cpidemio-
logic data on CIDP. Males are affected mo-
re than females (1.5 to 2:1). The disease
can occur at any time from early childho-
od to the seventh decade, and in the Mayo
Clinic study, the greatest number of cases
were noted in the fifth and sixth decades
(Dyck et al, 1975). HLA-linked genetic
factors may influence susceptibility io
CIDP in that HLA-AW30, AW31, DRW,
and DW; haplotypes are more commonly
seen in this disorder than controls (Stewart
et al, 1978; Adams et al, 1979; Dalakas
and Engel, 1981a). The role of an indu-
cing factor in initiating CIDP, or precipi-
tating relapses, is unclear. Prineas and
McLeod (1976) elicited a history of a non-
specific upper respiratory tract infection
within a month of the onset of neurological
symptoms in 10 of 23 patients with CIDP.
In reviewing 54 cases of CIDP from ihe
literature, Oh (1978) also found evidence
of an antecedent infection in 14 patients.
Although not citing specifics, Dyck et al
(1975) state there is often a history of a
preceding infection, immunization, or re-
ceip of biologic material within a few weeks
or months of onset, or a period of worse-
ning. In contrast to these studies, Dalakas
and Engel (198la) noted no preceding ill-
ness which coincided with the onset of the
neuropathy or induction of relapses in their
23 patients. Unlike GBS, no specific infec-
tious agent has been convincingly linked %o
CIDP at, this time. However, relapses of
CIDP have been temporally related to va-
ccines in several instances. It would appear
than an antecedent or associated illness
such as an overt infection or vaccination
may induce CIDP or relapses of this neu-
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ropathy, but perhaps less commonly that in

Clinical Features: Patients with CIDP
generally present with either an ins.diously
progressive, stepwise progressive, or relap-
sing-remitting symmetrical  sensorimotor
neuropathy (Dyck et al, 1975, 1982; Pri-
neas and McLeod, 1976; Oh, 1978; Dala-
kas and Engel, 1981a). Weakness, which is
often the most prominent feature of CIDP
may be predominantly distal or involve
both proximal and distal limb muscles, and
occurs about equally in the upper and lo-
wer extremities. Muscle wasting may be less
severe than expected from the duration and
severity of paralysis. Respiratory muscles
are involved in about 10 percent of patients
Cranial nerve paresis is not as common as
in GBS but is present in 10 to 25 percent
of patients, causing facial paresis and wea-
kness of the tongue, palate, and extraocular
muscles. Deep tendon reflexes are invaria-
bly depressed or absent at some stage of the
illness. Iensory impairment is almost always
present and is predominantly distal, invol-
ving all modalities. Rarely, a predominan-
tly sensory presentation may be seen. Au-
tonomic dysfunction, or minor CNS abnor-
malities, are seen in up to 10 percent of
patients. Peak disabil.ty is from 3 weeks to
2 years after onset, but is usually reached
after a 6 to 12 month period (Dyck et al,
1975; Dalakas and Engel, 1981a). Dyck et
al (1975) have reported that in 49 percent
of their cases, the course was progressive in
an insidious or stepwise fashion, and that
in 34 percent, the course was relapsing.

Laboratory Findings: CSF proteins are
elevated at some time in the course of CIDP
in 90 percent of patients, and protein levels
above 100 mg percent (up to 600 mg per-
cent) are frequently seen (Dyck et al,
1975). Although the CSF is usually acellu-
lar, a low grade pleocytosis consisting pri-
marily of mononuclear cells may be found
in about 10 percent of patients (Dyck et al,
1975). A single band in the IgG region on
agarose gel electrophoresis of CSF has heen
described in 14 of 15 CIDP patients by Da-
lakas and Engel (1981 a), which persisis

regardless of the phase of disease activity.

Complete blood count (CBC), sedimen-

tation rates, serum protein c]ectrophoresis,

Vol. 15. — Numbers 3-4. — 1981



ACQUIRED DEMYELINATING NEUROPATHIES

serum immunoelectro-phoresis, and serum
immunolobulins have been found to be nor-
mal in most series, although Dyck et al,
(1975) has reported increased gamma glo-
bulins in 16 percent of CIDP patients.

Slow nerve conduction velocities are a
characteristic finding in CIDP (Dyck et al,
1975; Prineas and MecLeod, 1976; Oh,
1978; Dalakas and Engel, 1981a). Severe
slowing of motor and sensory conduction
times, often below 30 m/sec, or delayed Ja-
tencies, are found in 90 percent of patients
A poor correlation exists between disease
severity and motor nerve conduction velo-
cities, although some patients show slight
improvement in nerve conduction with cli-
nical remission.

Immunology: Relatively few immunolo-
gic studies have been carr.ed out comparing
CIDP patients to adequately matched con-
trols and direct evidence for an immune :ne-
chanism of tissue injury in CIDP is less
substantial than in GBS. However, as in
GBS, provocative direct and indirect eviden-
ce for involvement of the immune respon-
se in causing tissue injury exists, perhaps
through some combination of CMI, antibo-
dy, and immune complexes (Cook et al,
1971; Zito, Cook and Dowling, 1982). The
clear response of most patients to pome
form of immunoregulatory therapy is con-
sistent with this hypothesis.

Pathology: Pathologic studies of periphe-
ral nerves and roots in CIDP show segmen-
tal demyelination usually, but not invaria-
bly, in the presence of mononuclear cell in-
filtrates, and stripping of myelin by inva-
ding macrophages (Prineas and MecLeod,
1976). Occasionally, similar lesions are pre-
sent in the CNS (Dyck et al, 1975). As
with GBS, a variable number of {:bers un-
dergoing Wallerian degeneration may also
be found. Additionally, onion bulb forma-
tion reflecting repeated episodes of demye-
lination and remyelination may be a pro-
minent feature of CIDP (Thomas and Las-
celles, 1967; Webster et al, 1967; Prineas,
1971).

Therapy: In 1958, Austin originally des-
cribed a case of relapsing polyneuropathy
remarkably responsive to steroids on multi-
ple occasions. Since that time, it has been
generally recognized that steroids are often
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effective in treating CIDP. However, only
one case-controlled study on the effective-
ness of steroids has been carried out. Dyck
et al, (1982) treated 28 patients with pred-
nisone or placebo for a 3 month period. The
prednisone-treated group showed a small,
but significant, improvement in neurologi-
cal disability, sensory threshold, hand stren-
gth and various nerve conduction measure-
ments as compared to the control group. In
a large uncontrolled study, Dalakas and
Engel (198la) treated 25 CIDP patients
with steroids alone, and the majority im-
proved. They emphasized that a lag period
usually of 1 to 4 weeks, but occasionally up
to 5 months, occurred from onset of thera-
py to the first sign of improvement. They
recommended high doses of steroids for ab-
out 1 year, then cautious tapering to avoid
“pharmacorelapses”, and long-term, low
maintenance doses to prevent spontaneous
relapses.

A number of authors, in wuncontrolled
studies, have reported therapeutic benefit
with cyclophosphamide, and other immuno-
suppressive drugs (Palmer, 1966; Dalakas
and Engel, 1981a). More recently, some
enthusiasm has been engendered for plas-
mapheresis as an important new therapeu-
tic modality in CIDP (Levy, Newkirk and
Ochoa, 1979; Server et al, 1979). In a
short period of time, a large number of ca-
se reports have appeared in the literature
describ'ng dramatic improvement in imany
patients with CIDP following plasmaphere-
sis. Nerve conduction times, distal latencies,
and amplitude of action pontentials have
been noted to improve with plasmaphere-
sis in some patients. Unfortunately, cessa-
tion of plasmapheresis is often associated
with deterioration in the neuropathy, and
it is likely that maintenance of the henefi-
cial response will require simultaneous ad-
ministration of steroids and/or immunosu-
ppressant drugs in some patients.

In summary, a number of effective the-
rapies are available for treating patients
with CIDP. All share a common mecha-
nism in having a powerful effect on the
immune response, thereby supporting the
hypothesis that CIDP is an immune-media-
ted polyneuropathy.
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2. Peripheral Neuropathy and
Dysimmunoglobulinemia

Peripheral neuropathy has been reported
in association with various dysimmunoglo-
bulinemic states including multiple myelo-
ma, macroglobulinemia, solitary plasmacy-
toma, cryoglobulinemia, diffuse hypergam-
maglobulinemia, amyloidosis, and benign
dysproteinemias. The incidence of periphe-
ral neuropathy with these dysimmunoglo-
bulinemic states is variable and depends on
the clinical, electrophysiological, and neuro-
pathological methods of investigation used
to detect nerve dysfunction. In myeloma,
for example, peripheral neuropathy is ge-
nerally reported in 3-5 percent of patients
(Silverstein and Doniger, 1963; Currie et
al, 1970); however, an incidence of 13 per-
cent is noted in prospective studies (Walsh,
1971) and reaches 40-60 percent when su-
belinical cases are included based on sensi-
tive nerve conduction (Walsh, 1971) and
neuropathological studies (Hesselvik, 1969).
Also the incidence of peripheral neuropa-
thy may be related to the specific type of
dysimmunoglobulinemia; for example, neu-
ropathy is reported to occur more frequen-
tly with osteosclerotic myeloma than with
other types of myeloma (Kelly et al, 1981).

The etiology of peripheral nerve dysfunc-
tion in dysimmunoglobulinemic states is of-
ten unclear and multiple causative factors
have been suggested. These factors include:
(1) serum hyperviscosity, (2) amyloidosis,
(3) direct nerve infiltration by tumor
cells, (4) toxic-metabolic factors, (5) nu-
tritional factors, and (6) immunological
factors. The presumed multifactoral etiolo-
gy of peripheral neuropathy in dysimmune
states is probably responsible for the hete-
rogeneous nature of the clinical features
(signs, symptoms, course, and response to
therapy) and pathologic features reported
in these neuropathies.

Within this heterogeneous group of neu-
ropathies associated with dysimmunoglobuli-
nemia, recent studies suggest that there is
a more homogeneous subgroup of demyeli-
nating peripheral neuropathy. Chronic, pro-
gressive demyelinating sensorimotor periphe-
ral neuropathy is described in association
with various dysimmunoglobulinemic sta-
tes including myeloma, macroglobulinemia,

260 —

INTERNATIONAL JOURNAL OF

NEUROLOGY

and the benign gammopathies (Kahn, Ri-
ches and Kohn, 1980; Latov et al, 1980;
Dalakas and Engel, 1981b). In general,
the clinical features of this neuropathy are
sumilar to those of other acquired, chronic
demyelinating peripheral neuropathies. The-
se features include: (1) insidious onset
(which may antedate the symptomatic on-
set and/or diagnosis of the dysimmune sta-
te); (2) symmetrical sensorimotor deficits
with distal weakness and stocking-glove sen-
sory abnormalities, usually most marked in
the feet; (3) slowly progressive course with
distal to proximal extension of sensorimotor
deficits; (4) usual sparing of cranial aerve
and respiratory functions; (5) elevated
CSF protein levels (with other CSF stud.es
normal); (6) slowed motor and sensory
nerve conduction velocities; (7) demyelina-
tion of peripheral nerve in biopsy speci-
mens.

The treatment of dysimmunoglobuline-
mic neuropathies is usually two-fold. First,
treatment directed against the specific neo-
plastic process (e.g., multiple myeloma)
using standard treatment modalities (such
as radiotherapy and chemotherapy) may
provide improvement of the mneuropathy.
For example, certain patients with solitary
sclerotic myeloma and neuropathy have sig-
nificant improvement of the neuropathy af-
ter local radiotherapy to the plasmacyloma
(Kelly et al, 1981). Second, treatment that
decreases or removes the abnormal serum
protein (such as steroids, immunosuppres-
sants, or plasmapheresis) may also cause
clinical improvement of the peripheral ner-
ve disorder (Latov et al, 1980). This iype
of therapy may be particularly helpful in
patients with “‘benign” dysimmunoglobuli-
nemia and neuropathy.

Relationship of Acquired Inflammatory

Demyelinating Neuropathy and

Dysimmunoglobulinemic Neuropathy

GBS and CIDP are generally considered
closely related conditions based on their cli-
nical, pathological, and immunological fin-
dings. These interrelationships have been
discussed above in the sections on GBS and
CIDP. Even more intriguing is the rela-
tionship between demyelinating dysimmu-
noglobulinemic neuropathy and the inflam-
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matory demyelinating polyradiculoneuropa-
thies (GBS and CIDP). Certain ~linical
features usually distinguish these conditions
including: (1) oceurrence of GBS and
CIDP in association with recent infections
or the administration of vaccinations; (2)
occurrence of dysimmunoglobulinemic neu-
ropathy in patients with overt symptoms of
multiple myeloma, macroglobulinemia, cr
other paraproteinemic states; (3) the acute
monophasic course in GBS and the multi-
ple monophasic episodes in the relapsing
form of CIDP (in contrast to the chronic
progressive course of dysimmunoglobuline-
mic neuropathy); (4) prominent ecranial
nerves involvement and proximal body in-
volvement often with respiratory insuffi-
ciency in GBS and at times in CIDP; (5)
predominantly motor neuropathy of GBS.
Although the clinical features mentioned
above generally differentiate dysimmune
neuropathy from GBS and the relapsing
form of CIDP clinical overlap may occur
among these neuropathies. For example,
isolated patients with GBS have been repor-
ted in association with dys"mmunoglobuli
nemic neuropathies. In a review of dyspro-
teinemic neuropathies, Waldenst-om (1970)
mentioned the occurrence of myeloma and
the polyradiculitis of the GBS type in 6 or
7 cases; however, the details if these cases
were not presented. Read, Van Hegan nnd
Mathews (1978) presented a patient with
benign TgG paraproteinemia and an acute
GBS which showed spontaneou s improve-
ment over menths. One myeloma patient
reported by Kelly et al (1981) had a seve-
re, predominantly motor neuropathy with
monophasic course initially progressive nver
2 months, proximal weakness with respira-
tory insufficiency, and bilateral facial pal-
sies. Also of interest is the report of Lisak
et al (1977) describing a patient with Ho-
dgkin’s disease, GBS, and an abnormal se-
rum paraprotein. Therefore, although un-
common, certain patients with dysimmuno-
globulinemic neuropathy have been noted
to have features that are usually seen 'n
GBS, such as cranial nerve involvement,
proximal weakness with respiratory insuffi-
ciency, and even acute onset with sponta-
neous improvement.

The greatest clinical similarity among
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the acquired demyelinating neuropathies ap-
pears to be between the progressive form of
CIDP and dysimmunoglobulinemic aeuro-
pathy. In addition to the general features
of demyelination, both these types of neu-
ropathy wusually have insidious onset and
slowly progressive course, predominantly
affect distal extremities with sensorimotor
polyneuropathy, and often respond to im-
munoregulatory therapies. The difficulty
distinguishing between progressive CIDP
and dysimmune neuropathy on the basis of
clinical findings is apparent in the literatu-
re reports. Dyck et al (1975) in their re-
view of chronic inflammatory polyradicu-
loneuropathy included one patient with an
abnormal spike in the gamma plobulin
fraction on serum protein electrophore51s
and an hypercellular bone marrow. In ano-
ther large series of chronic polyneuritis,
Prineas and McLeod (1976) reported iwo
patients with features suggestive of dysim-
munoglobulinemic states. The first (case
22) had hepatosplenomegaly, hemolytic
anemia, elevated ESR, raised serum gamma
and alpha 2 globulins, and lymphocytic in-
filtration of the spleen. The second (case
23) had an elevated serum gamma globu-
lin level and marked lymphocytic infiltra-
tion of the bone marrow. From these and
othe ' reports. it is apparent that the pro
gressive form of CIDP may be clinically
identical to demyelinating dysimmunoglobu-
linemic neuropathy. This striking vesem-
blance has led Asbury (1980) and others
to suggest that when evaluating patients
with acquired demyelinating mneuropathies
of uncertain cause, a careful search for pa-
raproteinemia should be made.

The similar clinical, pathological, and
immunological features of GBS, CIDP, and
paraproteinemic neuropathy sugoest that
they may be closely related and may share
a common immune-mediated mechanism of
peripheral nerve demyelination. At present,
the specific immunological ahnormallty res-
ponsible for the myelin destruction is unk-
nown. However, based on the immunologi
cal findings to date (recently reviewed by
Zito, Cook and Dowling, 1982), nne impor-
tant mechanism may be the occurrence of
autoantibodies directed against peripheral
nerve myelin,
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The differences in clinical course that
distinguish GBS, CIDP, and dysimmuno-
globulinemic neuropathy may reflect .!iffe-
rences in the incit:ng factor or differences
in the host immune response. The acute
monophasic course of GBS may be due to
a transiens inducing event or transient host
immune dysfunction, whereas the relapsing
form of CIDP may reflect the repeated oc-
currence of such abnormalities. The chronic
course of progressive CIDP and dysimmu-
noglohulinemic neuropathy may involve
continuing immune stimulation or persis-
tent host immune dysmunction. Of course
other non-immune factors may also be im-
portant.

Despite the currently limited understan-
ding of demyelinating peripheral nerve di-
seases, certain important clinical imp]ica-
tions are apparent. When evaluating pati-
ents with chronic, acquired neuropathy of
undetermined etiology, studies should be
done to assess whether or not the aeuropa-
thy is demyelinating in nature. Important
studies include: (1) nerve conduction stu-
dies; (2) CSF analysis; and (3) nerve

b'opsy. If a patient is found to have an ac-
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quired, demyelinating neuropathy, a care-
ful search should be made for clinical and
laboratory evidence of a dysimmunocglobu-
linemic state, using such studies ns <erum
and urine protein electrophoresis and im-
munoelectrophoresis. If a paraproteinemin
is found, any underlying neoplasm should
be treated aggressively in an attempt to lo-
wer or remove the abnormal protein which
may lead to improvement of the aeuropa-
thy. Patients with chronie, acquired demye-
linating neuropathy with or without para-
proteinemia, should receive a trial of ste-
roids or other immunoregulatory therapy in
an attempt to counter the possible immu-
ne-mediated peripheral nerve demyelina-
tion.
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SUMMARY

The clinical, pathological, and immuno-
logical features of the major types of ac-
quired demyelinating neuropathies are re-
viewed. T h e Guillain-Barré syndrome
(GBS) and chronic inflammatory demyeli-
nating polyradiculoneuropathy (CIDP) are
distinet clinicopathological entities which
may share a common immune-mediated
mechanism of tissue injury and may all
respond to some form of immunoregulatory

therapy, such as steroids, immunosuppre-
ssants, or plasmapheresis. The peripheral
neuropathy assoc ated with dysimmunoglo-
bulinemic states, such as multiple myelo-
ma, may in some instances be a demyeli-
nating neuropathy with many features si-
milar to the acquired inflammatory demye-
linating neuropathies. Current concepts for
evaluation and treatment of these meuropa-
thies are presented.

RESUMEN

. Son considerados los aspectos clinicos, pa-
tolégicos e inmunologicos de los tipos mas
complejos de neuropatias desmielinizantes
adquiridas. El sindrome de Guillain-Barré
(SGB) y la polirradiculoneuropatia desmie-
lirizante inflamatoria cronica (PDIC) son
entidades clinico patologicas distintas que
tienen en comun un mecanismo inmuno-
mediado de dafo tisular y pueden respon-
der a alguna forma de terapia inmunorregu-
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ladora del tipo de esteroides: inmunosupre-
sores o plasmaferesis. La neuropatia perifé-
rica asociada a un estado desinmunoglobuli-
némico, tal como el niecloma maultiple, pue-
de en algunas ocasiones ser una neuropatia
desmielinizante con muchos aspectos simi-
lares al de las neuropatias desmielinizantes
inflamator.as adquiridas. Son presentados
conceptos difundidos para la evaluacién y
tratamiento de estas neuropatlas
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RESUME

On considere les aspects cliniques, patho-
logiques et immunologiques des tippes les
plus complexes de neuropathies démyélini-
santes acquises. Le syndrome de Guillain-
Barré (SGB) et la polyradiculoneuropath’e
démyélin‘sante inflammatoire chronique
(PDIC) sont des entités cliniques patholo-
giques distinctes qui ont en commun un
mécanissne immuno-provoqué de destrue-
tion tissulaire et peuvent répondre a wune
certaine forme de thérapie inmunorégula-

trice du genre des stéroides, inmunosuppre-
ssive ou plasmaphérese. La neuropathie pe-
riphérique associée a des états de désimmu-
noglobulinémie tels que le myélome :multi-
ple, peut dans certains cas, étre une neuro-
pathie démyélinisante en divers aspects si-
milaires de celui des neuropathies démyé-
linisantes inflammatoires acquises. On pré-
sente des concepts emis pour !’évaluation
et le traitement de ces neuropathies.

ZUSAMMENFASSUNG

Die klinischen, pathologischen und im-
munologischen Bilder der mehr komplexen
erworbenen  demyolitischen mneuropath’s-
chen Komplexe werden in Betracht gezo-
gen. Das Syndrom von Guillein-Barré
(SGB) und die Poliradioloneuropathie de-
myelinizente mit chronischer Inflamation
(FDIC) sind distinte klin‘sch pathologis-
che Einheiten, die einen immuno-gemesse-
nen geweblichen Schaden haben und die
auf irgend eine Form von immunoregulie-
ren de Therapie vom Typ der Esteroiden.

Immunosupresoren oder Plasmaphoresen
ansprechen konnen. Die periphorische Neu-
ropathie assoziert an den desimmunoglobu-
lizent en Zustand, wie er ist beim multiplen
Nyelom, kann in bei einigen Gelegenheiten
eine desmyelisente Neuropathie sein mit
vielen dhnlichen Aspekten wie bei den er-
worbenen entziindlichen Neuropathien. Es
werden Konzepte, verbreitet, vorgewiesen
fiir die Evolution und der Behandlung die-
ser Neuropathien.
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A Polio-like Syndrome in Adults
Following Acute Hemorrhagic

Conjunctivitis

A new type of epidemic conjunctivitis,
which is characterized by a very short in-
cubation period and prominent subconjun-
tival hemorrhage: first broke out in Ghana
(West Africa) in 1969.1) The epidemic
wave swiftly spread to the neibouring coun-
tries, and in 1971 a pandemic occurred in
Africa, Asia and Europe.(® In the same
year, patients who developed polio-like neu-
rological symptoms following this new epi-
demic conjunctivitis, which is now genera-
lly called “Acute Hemorrhagic Conjuncti-
vitis (AHC)” were observed by neurologists
in India ) () and Taiwan. ®) The causative
virus of AHC was first isolated in Japan by
Kono et al.,® who also studied its neuro-
virulent properties by inoculating AHC vi-
rus into the spinal cord and thalamus of
cynomolgus monkeys and successfully re-
produced motor paralysis similar to that
occurring in human cases. (*)

Until the end of 1977, 128 cases of neu-
rological complication following AHC have
been observed in Taiwan, India, Thailand,
Senegal and Japan. It has been agreed that
the essential clinical manifestations repre-
sent a form of radiculomyelitis, being very
similar to those of acute poliomyelitis, but

the age incidence is almost confined to adul-
thood,®)(®1©)(10),

AHC AND AHC VIRUS
AHC is highly contagious and its spread

is rapid. The usual mode of iransmission
is by person-to-person contact through hand
or objects contaminated by eye discharge.
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The outbreaks frequently occur in poor hy-
gienic communities such as large families,
schools, dormitories and eye clinic in tro-
pical or subtropical countries(®,

AHC affects both sexes and people of all
ages. except for a low incidence in infants.
It is more prevalent among the age group
of young adults, and children wunder the
age of 10 are less frequently affected(®).

The incubation period is very short, be-
ing usually between 18 and 36 hours. The
onset is acute, reach ng the peak within se-
veral hours. Bilateral involvement is com-
mon, but it usually starts in one cye and
spread to the fellow eye within one day.
The initial ocular symptoms include lid
swelling, redness of eyes, photophobia, dis-
charge, burning or itching sensation, for-
eign body sensation and ocular pain. Con-
stitutional symptoms may appear in some
patients as mild pyrexia, malaise, headache
and upper respiratory problems. Preauricu-
lar lymphadenopathy may occur in the ear-
ly phase.

Subconjuctival hemorrhage, the most cha-
racteristic sign of the disease, varies from
pinpoint petechiae to large blotches nccu-
pying the entire area of the bulbar conjunc-
tiva. The hemorrhage is often facilitated
and enlarged by rubbing the eyes. Edema
and congestion of the palpebral conjunctiva
are also frequent. Involvement of the cor-
nea is usually transient and mild.

The ocular manifestations begin to sub-
side from the fourth to fifth day from the
onset, and complete recovery usually takes
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Fig. 1. — Comparison of age distribution between AHC radiculomyelitis and AHC.

place by the seventh to tenth day, even in
the absence of any treatment. Thus, AHC
itself is a benign disease, running a self-li-
mited clinical course, except for neurologi-
cal complication which may follow in a
small proportion of the patients.

The causative agent of AHC is a new
member in the enterovirus subgroup of pi-
cornaviruses, but it is not neutralized by
antisera against known enteroviruses.(®) Af-
ter the first isolation of the virus in Japan,
the similar virus has been isolated and iden-
tified in other parts of the world; the vi-
rus is now classified as “Enterovirus type
70 (EV 70)” by the W.H.O. Enterovirus
Reference Centre.(1!)

It has been known that EV 70 has some
properties which are different from other

Vol. 15. — Numbers 3-4. — 1981

enteroviruses. It is a naturally occurring
and temperature-sensitive virus, and the op-
timal temperature for growth in tissue cul-
ture is as low as 33¢ C, which is much lo-
wer than that required for the growth of
other enteroviruses'?). This explains that
the virus adapts well in the conjunctiva
where the temperature is much lower than
that of the internal organs of the body. Un-
like ordinary enteroviruses, AHC virus is
shed little in throat secretion and stools. Of
many strains of EV 70, the J670/71 strain,
which was isolated by Kono et al. in Ja-
pan'®), has been used as the standard strain
of AHC virus. Its neurovirulent properties
were observed in human cases,(13)(14)
15) as well as in experimental monkeys;
the neurovirulence of this strain appeared
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to be comparable to that of live attenuated
poliovirus vaccine(?),

AHC has become one of the common in-
fectious eye diseases in Asian and African
countries. The exact number of patients af-
fected with AHC is unknown, however, it is
likely that at least 10 million people were
affected in 1969-1971 pandemic, and still
more people have been infected every year
since.

INCIDENCE OF AHC
RADICULOMYELITIS

Compared with enormous number of
AHC cases in various parts of the world,
the number of patients with radiculomye-
litis following AHC (AHC radiculomyeli-
tis) appears to be very small and they ha-
ve been reported by neurologists from cer-
tain geopraphical areas: 55 cases have been
observed in Taiwan (1971-1977), 29 cases
in India (1971),9® 29 cases in Thailand
(1974),0%) 8 cases in Senegal (1970)0%
and 1 case in Japan (1977)07, It is very
likely that there have been in fact more
cases of AHC radiculomyelitis, but they ha-
ve been unrecognized or diagnosed as other
diseases because the link between AHC and
radiculomyelitis following it has not been
widely known to practicing physicians, es-
pecially since the patients with the former
consulted ophthalmologists and those with
the latter were seen by neurologists or in-
ternists, and at different times. This view
is well supported by observations in India
and Taiwan where cases of AHC radicu-
lomyelitis were all diagnosed in places whe-
re there were neurologists who had noticed
the association between the two(®)(®),

Both the annual and monthly incidence
of cases with AHC radiculomyelitis goes pa-
rallel with the magnitude of the epidemic
of AHC in each year. In Taiwan, about
2/3 of the patients with radiculomyelitis
were affected in the June-October period,
during which AHC was also more preva-
lent(®),

It has been agreed by most investigators
that AHC radiculomyelitis is mostly confi-
ned to adulthood®(®)1%), Of a total of 109
cases, in which the ages were described, on-
ly 3 cases were under the age of 20. Bet-
ween the ages 20 and 50 the cases were
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evenly distributed. Fig. 1 compares the age
distribution of cases with AHC radiculomy-
elitis with of two large series of AHC pa-
tients(®). It shows that the proportion of pa-
tients with AHC alone are either in the
10-20 or 20-30 year-old age group; whereas
the higher proportions of patients with ra-
diculomyielitis are rather evenly distributed
in the age groups between 20 and 50. In
contrast with the above, post-epidemic sero-
logical studies on healthy populations sho-
wed that the positive rate of presence of an-
tibody to EV 70 was highest in children
under the age of 10, and it decreased sig-
nificantly with increasing age('®).

From the observations described above, it
is very likely that infants and children ha-
ve a higher rate of AHC infection but ma-
ny of them are asymptomatic, or the sym-
ptoms are milder compared with those in
adults. Thus, the susceptibility of the host
and the vulnerability of the tissues to AHC
infection appear to increase with age, and
this tendency is more conspicuous in the pa-
tients with neurological complication.

Males are about 2.5 times more frequen-
tly affected than females; it simply veflects
the higher morbidity rates of AHC in ma-
les®),

CLINICAL MANIFESTATIONS OF
AHC RADICULOMYELITIS

Based on the observations of patients
with neurological complication following
AHC in Taiwan®) and on those reported
in other ecountries,M10013)76)  the clinical
manifestations of this syndrome are descri-
bed as follows.

Latent period

AHC usually has subsided when the pa-
tients develop neurological symptoms. The
latent period between the onset of AHC
and that of neurological symptoms varies
from five days to eight weeks, being bet-
ween one and five weeks in the majority
(Fig. 2).

Prodromal symptoms

After the latent period, the majority of
patients develop some kind of constitutional
upset before the onset of neurological sym-
ptoms. Such constitutional symptoms con-
sist of mild to moderate pyrexia, general
malaise, headache, dizziness and sometimes
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Fig. 2. — Latent period between onset of AHC and onset of motor weakness in 93 cases

of AHC radiculomyelitis.

vomiting, which usually last for one or a
few days. In some patients, however, these
symptoms are entirely absent.

Initial neurological manifestations

The patients start their neurological sym-
ptoms either with subjective sensory phe-
nomena or motor weakness, or both. The
sensory phenomena often precede the wunset
of motor weakness, but they may occur to-
gether with or after the motor paralysis. In
some cases, the initial sensory phenomena
are absent. Transient difficulty in passing
urine may occur in rare instances(®),

The character and severity of sensory
symptoms vary greatly from case to case.
These are complained as regional aching
pain in muscles, burning pain, radiating
pain in a limb or limbs, nuchal pain or lo-
wer backache. In severe cases, lancinating
radicular pain may spread down from the
neck or the lower back to one more limbs.
Burning pain or aching in muscles may so-
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metimes be severe enough to cause extre-
me discomfort or to disturb night sleep.
Aching pain or cramping pain is often pro-
minent in the muscles where severe motor
weakness ensues. Nuchal pain is sometimes
accompained by neck stiffness which sug-
gests the presence of meningeal involve-
ment. Objective sensory loss is seldom pre-
sent and is mild and transient®)), The ini-
tial sensory phenomena usually last for se-
veral days and gradually subside within one
or two weeks,

The onset of motor weakness is often
acute, muscle tone is usually flaccid and
the deep reflexes are diminished or absent
in the affected muscles. Occasionally there
are cases showing hyperactive tendon refle-
xes and presence of pathological reflexes in
some limbs, especially when they are exa-
mined at the early stage of the motor pa-
ralysist®)(19)(*3), These pyramidal signs are
usually seen only in the acute stage, and
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Fig. 3. — Muscular atrophy in AHC radiculomyelitis.

(A) Prominent wasting in muscles
a

round the left shoulder on the 34th day of severe motor weakness. (B) Atrophy in the
right thigh, 80 days after the onset of moderate moior weakness in the right lower limb.
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rarely persist for more than two weeks
Motor paralysis

Ilaccid paralysis in one or more limbs
is the most outstanding feature throughout
the whole clinical course. The onset is usua-
lly acute and may be quite abrupt. The mo-
tor weakness often starts in the proximal
muscles of the limbs and those related to
the hip and shoulder joints. The muscles
in the lower limbs are more frequently af-
fected at first. Further spread to onther
parts does not show a constant pattern. The
motor weakness reaches to the maximum
within a few days to iwo weeks.

Invelvement of muscles in the limbs is
often at random and asymmetrical. The
muscles in the lower limbs are more fre-
quently affected than the upper limbs. Of
a total of 257 limbs affected in 107 pati-
ents (55 cases observed in Taiwan and 52
cases collected from reports in other coun-
tries), 73 were in the upper limbs and 184
were in the lower limbs, thus the lower
limbs were about 2.5 times more frequen-
tly affected than the upper limbs. Table 1
clearly shows that the proximal muscles are
more frequently and often more severely
affected than the distal.

The distribution of the motor weakness
according to the number and parts of the
affected limbs are shown in Table 2. Of the
107 cases, only one limb was affected in
15 cases (14%), two limbs were involved
in 50 cases (46.7% ), three limbs in 26 ca-
ses (24.3%), and all four limbs were affec-
ted 16 cases (15% ). Mild weakness of res-
piratory muscles may be seen in severe te-
traplegic patients during the acute phase of
paralysis.

The paralysed muscles are cold and {la-
ccid, and the deep reflexes are markedly
diminished or abolished in them. In mo-
derately or severely affected muscles, mus-
cular wasting becomes apparent in the se-
cond or third week; the degree of atrophy
usually corresponds to the severity of para-
lysis (Fig. 3). Transient fasciculation on
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exertion may be noted in mildly or mode-
rately weak muscles during the progression
of motor paralysis. In the chronic phase,
more sustained fascicular twitches in the
wasted muscles are seen in some patients.

The pattern of distribution of flaccid pa-
ralysis, the early development of muscular
wasting, and the absence of sensory loss du-
ring the paralytic stage of illness indicate
that the principal site of invclvement is in
the anterior horn cclls of the spiual cord.
During the acute phase aof paralysis, howe-
ver, involvement of the motor neive roots
may also contribute to some extent to the
motor paralysis.

Cranial nerve involvement

Six patients who developed involvement
of eranial nerves unassociated with motor
paralysis of the limbs were reported by op-
hthalmologists in India in the 1971 pande-
mic of AHC,'9(2% and one case was obser-
ved in Taiwan. The incubation period bet-
ween the onset of AHC and that of eranial
nerve involvement is often shorter than that
of cases with limb paralysis, being within
one or two weeks. These cases developed
either palato-pharyngeal or facial palsy, or
both, which ran a benign clinical course.
Involvement of cranial nerves in addition
to the symptoms of limb paralysis was ob-
served in only 2 cases from Taiwan(®). Tt
still remains unknown whether the palato-
pharyngeal and facial palsies represent in-
volvement of the motor ecranial roots or
their nuclei in the brain stem.

Clinical course and prognosis

The initial symptoms other than motor
paralysis usually subside within one to two
weeks. After passing through the acute pha-
se of motor paralysis, muscular weakness
remains stationary for a varied length of
time before recovery takes piace. In mildly
affected muscles, the recovery of function
usually starts within a few weeks, leaving
no muscular wasting. In moderately or se-
verely paralysed muscles, the recoverv is
delayed and muscular atrophy ensues. Per-
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Fig. 4. — Mean values of cell count and total protein level in CSF in different stages of
AHC radiculomyelitis (63 specimens from 36 patients in the Taiwan series).

manent loss of function and prominent
atrophy may be seen in completely paraly-
sed muscles. Profound bilateral proximal
paralysis of the lower limbs causes the
most severe incapacitation. Up to the pre
sent, none of the reported patients with
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neurological complication have had a fata:
outcome.

LABORATORY FINDINGS

Cerebrospinal fluid (CSF) findings
The pressure, sugar and chloride levels
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of the CSF are usually normal. The cell
count and total protein levels vary with the
stage of the disease. The cell count (mos-
tly lymphocytes) is raised in the majority
of patients when the CSF is examined wi-
thin the first three weeks from the onset of
neurological symptoms. Those specimens
which show a high count above 51 cells
per mm?® are all taken in the first or se-
cond week. The pleocytosis is no more seen
from the sixth week. Elevation of the total
protein is not a striking feature during the
first week, but it becomes more prominent
in the second or third week, and may re-
main so as long as the seventh week or la-
ter. The sequence of changes of cell count
and total protein is shown in the two cur-
ves of mean values based on 63 CSF spe-
cimens collected from 36 patients in the
Taiwan series (Fig. 4). The changes in
CSF at various stages of the illness are ve-
ry similar to those seen in poliomyelitis.
Electrodiagnostic tests:

In completely paralysed muscles, there
may be an absence of electrical activity du-
ring the acute phase. Polyphasic motor unit
potentials on weak voluntary contraction,
and reduced interference pattern on maxi-
mal effort, are noted in partially paralysed
muscles. Fibrillation potentials and positive
sharp waves at rest usually become appa-
rent in the affected muscles from the third
or fourth week onwards. Both the motor
and sensory nerve conduction velocities ave
usually normal in the affected limbs.

All the findings :bove are in keeping
with the view that thz moin site of invol-
vement responsible for the motor paralysis
is at the level of the antor.or horn cells or
the ventral roots.

DIAGNOSIS

Clinical diagnosis

A clinical diagnosis of AHC radiculomy-
elitis can be made without difficulty when
an adult patient is found to have a polio-
like motor paralysis in one or more limbs
which has been preceded by a history of
AHC in the recent past. Occurrence of such
patients in the seasons of epidemic out-
breaks of AHC in the tropical or subtropi-
cal regions may facilitate the diagnosis.
The characteristic features of EV 70 infec-
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tion should be borne in mind in establis-
hing the diagnosis of AHC and its neuro-
logical complications, since subconjunctival
hemorrhage can occur in conjunctivitis due
to other agents.
Differential diagnosis

The clinical manifestations of AHC ra-
diculomyelitis and acute poliomyelitis are so
much alike that, in the absence of a histo-
ry of AHC, the differential diagnosis on
clinical grounds alone is difficult. However,
an age incidence strongly confined to adul-
thood in AHC radiculomyelitis is in dis-
tinct contrast with that of poliomyelitis, in
which children are predominantly affected
in most parts of the world, especially in
places where hygienic conditions are poor
and exposure of the inhabitants to poliovi-
rus usually occurs very early in life. For
confirmatory diagnosis in both diseases, vi-
rological and serological tests are escential.

When the patient develops relatively
symmetrical flaccid paralysis in the limbs,
differentiation from Guillain-Barré syndro-
me (GBS) during the acute stage may be
difficult. However, early development of
muscular wasting in the affected muscles,
frequent pleocytosis in the CSF in the ear-
ly stage of paralysis and normal nerve con-
duction veloeity in AHC radiculomyelitis

are the features differing from those in
GBS.
Paralytic brachial neuritis (neuralgic

amyotrophy) may simulate rare cases of
AHC radiculomyelitis only involving one
or both upper limbs, but there are usually
no constitutional symptoms and the CSF
is normal.

Virological and serological diagnosis

Isolation of EV 70 from eye swabs can-
not be applied with success because AHC
has usually subsided at the time when neu-
rological symptoms appear. Since the virus
is shed very little in throat secretion and
feces, attempt to isolate EV 70 irom these
materials is usualiy futile; wheress in po-
liomyelitis, isolation of poliovirus from the-
se specimens can often be achieved with
success.

Serological diagnosis by using virus neu-
tralization test or hemagglutination-inhibi-
tion test are the only practical and availa-
ble means of confirmation for cases with
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neurological complications. Generally spe-
aking, a titer equal to or above 1:16 is of
diagnostic value for AHC virus infection,
but it only indicates that the patient has
had EV 70 infection in the past. However,
a fourfold or greater rise in antibody iiters
between paired sera, which has been ob-
served in some patients, can be regarded a-
confirmative evidence for the virus being
the causative agent of the observed paraly-
tic symptoms('*'5), On the other hand.
the diagnosis of AHC radiculomyelitis can
be excluded if no detectable antibody i0 EV
70 is shown. Differentiation between AHC
radiculomyelitis and poliomyelitis can be
achieved by comparing the neutralizing ac-
tivity of the antibodies to EV 70 and to po-
liovirus in 7S and 19S5 fractions of immu-
ne globlins. In patients with AHC radicu-
lomyelitis, Kono et al. observed that neu-
tralizing antibody to EV 70 was detected
in both 19S and 7S fractions, whereas the
antibodies to the 3 types of poliovirus we-
re confined to the 7S fraction of the seral’®),
Thus the demonstration of neutralizing an-
tibody to EV 70 in the 19S fraction of IigM
confirmed that the infection by EV 70 oc-
curred recently, and that both AHC and the
paralytic phenomena were caused by the
same virus.

POSSIBLE MECHANISM OF
NEUROLOGICAL COMPLICATIONS

As EV 70 adapts well at 33°C, it srows
in the conjunctiva causing AHC. Preauri-
cular lymphadenopathy in the second or
third day of AHC in the majority of pa-
tients indicates that the virus must have
moved from the conjunctiva to the lym-
phnodes. Most of the patients recover irom
the infection within two weeks: however,
in some susceptible patients, neurological
symptoms may occur after a certain period
af latency.

It is likely that some strains of EV 70
are more neurovirulent than others either
through its specific affinity to nerve tissue
or by changing to a temperature-resistent
mutant which can grow at a higher tempe-
rature in the body, including the central
nervous system. It has been found that the-
re are some temperature-resistent wild
strains of EV 70 which can grow at 39°C(*1),
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This may explain why cases with aeurolo-
gical complication have been found only in
some places, and in some particular out-
breaks of AHC, although AHC is widely
distributed in many parts of the world. By
analogy with the pathogesesis of poliomye-
litis, some host factors such as excessive
physical exercise and fatigue, inject.ons or
inoculations, and other stresses to the body
may contribute to precipitate or to deter-
mine the site and severity of the motor pa-
ralysis following AHCU®, The age inciden-
ce of AHC radiculomyelitis being mostly
confined to adulthood is in great contrast
to that of poliomyelitis. The susceptibility
of the host and the vulnerability of ihe
nervous system to EV 70 infection vary
from person to person, and they appear o
increase with age. These host factors may
explain the rarity of the cases with aeuro-
logical complication compared with ihe
enormous number of AHC patients and the
age-specific phenomenon of this neurologi-
cal syndrome.

The preparalytic symptoms of AHC ra-
diculomyelitis perhaps represent the nccu-
rrence of viremia, during which the wvirus
spreads widely in the body tissues. The !ni-
tial neurological manifestations such as sub-
jective sensory phenomena, nuchal pain,
neck stiffness, headache and pleocytosis in
the CSF, are very likely due to irritation
of the spinal nerve roots and leptomeninges.
The white matter of the spinal cord :may
be involved in some patients in the ecarly
stage. The asymmetrical flaccid motor pa-
resis or paralysis, the pattern of distribu-
tion of weak muscles, and the early deve-
lopment of muscular wasting, all indicated
that the involvement of the anterior horn
cells in the spinal cord is mainly responsi-
ble for such paralytic phenomena. The cli-
nical findings described above are indeed
very reminiscent of the patterns of polio-
myelitis, being| also compat, ble with the
histopathological findings in experimental
monkeys inoculated with EV 700,

PREVENTION AND TREATMENT
Although AHC itselfs is a benign eye

disease, the paralytic neurological complica-
tion which may occur in some adult pa-
tients is often serious enough to incapaci-
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tate them. Thus, effective public health
measures to prevent and control the out-
breaks in prevalent seasons and countries
are of primary importance for the climina-
tion of both AHC and its hazardous neuro-
logical complications.

S.nce eye clinics are often the source of
spreading the virus, patients with AHC
must be treated separately from other pa-
tients. Improvement of individual and en-
vironmental sanitary condition can reduce
the chance of infection and its spread.

Until the present, no specific therapy has

been avalable to prevent the progression of
motor weakness once it appears. Adminis-
tration of corticosteroids has been reported
to be effective in relieving sensory pheno-
mena which have been refractory to other
drugs, but its therapeutic effect on paraly-
tic symptoms is questionable. Physiothera-
py must be started as soon as the aching
and root pa:ns subside, and the progression
of motor paralysis stops. The use of crut-
ches or orthopedic braces may facilitate anm-
bulation of the cases with severe paralysis
in the lower limbs.

SUMMARY

A polio-like syndrome has been found to
occur in some patients following acute he-
morrhagic conjunctivitis (AHC) caused by
a newly discovered virus, which is now cla-
ssified as Enterovirus type 70 (EV 70).
Until the end of 1977, a total of 128 ra-
ses with neurological complication of AHC
have been observed in Taiwan, India, Thai-
land, Senegal and Japan. The neurological
manifestations are very similar to those of
poliomyelitis, but the age incidence is al-
most confined to adulthood. The salient ini-
tial neurological symptoms are radicular
pains and flaccid paralysis which develop
from 5 days to 8 weeks after the onset of
AHC. Symptoms and signs indicating in-
volvement of the meninges, cran’al nerves
and the white matter of the spinal cord are
noted in some patients in the early stage.
Asymmetrical flaccid paralysis in one or
more limbs is the most outstanding feature
during the whole clinical course. The lo-

wer limbs are more frequently and often
more severely affected than the wupper
limbs, and weakness in the proximal mus-
cles is usually more severe than that in the
distal. Muscular wasting ensues in the se-
verely affected muscles 2-3 weeks after the
onset of limb paralysis. Pleocytosis is noted
in the early stage of paralysis in the ma-
jority of patients, and the total protein le-
vel is usually raised from the second week
onwards. A 4-fold rise of neutralizing an-
tibody titers against EV 70 between paired
sera has been noted in some patients with
neurological complication. Differential diag-
nosis from acute poliomyelitis and other d.-
seases simulating this neurological syndro-
me has been discussed. Effective public
health measures to control the outbreaks of
AHC in prevalent seasons and countries are
of primary importance for the elimination
of this hazardous neurological complication.

RESUMEN

Se ha observado en algunos pacientes la
aparicion de un sindrome similar a la po-
lio como consecuencia de una conjuntivitis
aguda hemorragica (CAH) causada por un
virus que ha sido clasificado como Entero-
virus tipo 70 (EV 70). Hasta fines de
1977 un total de 128 casos con complica-
cion neurolégica de la CAH fueron obser-
vados en Taiwan, India, Tailandia, Sene-
gal y Japon.

Las manifestaciones neurolégicas son muy
similares a las de la poliomielitis, pero la
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edad de incidencia de la afeccion ocurre ca-
si siempre en la adultez.

Los sintomas neurolégicos iniciales son
dolores radiculares y paralisis flacida los
cuales se desarrollan de 5 dias a 8 sema-
nas después del comienzo de la CAH.

En algunos pacientes al comienzo del pro-
ceso se observan sintomas y signos que in-
dican afeccion de las meninges, nervios cra-
nianos y la sustancia blanca de la médula
espinal, Parilisis flacida asimétrica en uno
o varios miembros es la nota clinica mas
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aparente durante toda la evolucién del pro-
ceso.

Los miembros inferiores son afectados
mas frecuentemente y con mayor severidad
que los miembros superiores y la debilidad
en los musculos proximales es habitualmen-
te de mayor gravedad que en los musculos
distales.

Atrofia muscular se hace presente en los
musculos severamente afectados de dos o
tres semanas después del comienzo de la
paralisis de los miembros. En la mayoria
de los pacientes se observan en el comien-
zo de la parilisis una Fleocitosis y el nivel
total de proteinas habitualmente esta eleva-
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do a partir de la segunda semana del pro-
ceso.

En algunos pacientes con esta complica-
cion neurologica se ha comprobado un au-
mento manifiesto de titular de anticuerpos
centralizados contra el EV 70.

Se ha discutido el diagnéstico diferencial
entre poliomielitis aguda y otras enfermeda-
des que simulan este sindrome neuroldgico.
Medidas efectivas publicas de salud para
controlar la irrupcion de CAH en estacio-
nes y paises en las que prevalece, son de
primordial importancia para obtener la eli-
minacion de esta complicacion perniciosa
neurolégica.

ZUSAMMENFASSUNG

Ein polio-dhnliches Syndrom, ausgelost
durch einen neuen Virus, Enterovirus Typ
70 (EV 70), nach einer akuten hamorrha-
gischen Konjunktivitis (AHK), wird bes-
chrieben. Bis Ende 1977 sind in Taiwan,
Indien, Senegal und Japan insgesamt 128
Fille von AHK mit solchen neurologischen
Komplikationen beobachtet worden.

Die neurologischen Erscheinungen sind
der Polio sehr ahnlich, beschranken sich
aber fast ausschliesslich auf Erwachsene.
Die anfianglichen Symptome, nimlich Ra-
dikulargie und Erschlaffungs-lahmungen,
treten nach 5 Tagen bis 8 Wochen der
AHK auf. In einigen Fillen zeigen sich
auch Symptome, welche auf eine Mitbetro-
ffenheit der Hirnhaut, der kranialen Ner-
ven und der Medullarspinalis schliessen Ja-

ssen. Assymetrische Erschlaffungs-lihmun-
gen in einzelnen oder mehreren Gliedern
sind das auffilligste klinische Merkmal.
Die unteren Extremititen sind haufiger
und meistens schwerer betroffen, die Sch-
wiachung der Proximalmuskulatur im all-
gemeinen ausgepriagter. Muskelatrophie tritt
2-3 Wochen nach den Lahmungen auf. Vie-
Ifach zeigt sich eine Pleozytose in den
frithen Phasen der Lahmungen, und eine
Erhohung der Totalproteine macht sich ge-
wohnlich von der zweiten Wochen an be-
merkbar. Bis zu einer vierfachen Erhohung
an Antikérpern EV70 sind festgestellt wor-
den. Der Autor erortert ebenfalls die diffe-
renzierte Diagnose des Syndrome sowie die
erforderlichen gesundheitsbe-hordlichen Ma-
ssnahmen.

RESUME

On a décrit récemment un nouveau syn-
drome neurologique ressemblant a la polio-
myélite et qui survient apres une conjonc-
tivite hémorrhagique aigué (CHA) due a
un Entérovirus type 70 (EV 70) nouvelle-
ment isolé. Jusqu’a maintenant (décembre
1977) 128 cas en ont été observés a Tai-
wan, en Inde, en Thailande, au Sénégal et
au Japon. Si les manifestations neurologi-
ques de cette affection sont tres semblables
a celles de la poliomyélite, en revanche ce-
lle-la n’atteint pratiquement que des adul-
tes. Ce syndrome neurologique apparait de
5 jours a 8 semaines apres le début de la
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CHA et s’annonce principalement par des
douleurs radiculaires avec paralysie flas-
que. Dans certains cas on observe également
des signes méningés précoces et une attein-
te des nerfs craniaux et de la substance mé-
dullaire blanche. Le signe cardinal de I'a-
ffection, et cela pendant toute sa durée, est
la présence d’une paralysie flasque asymé-
trique d’'un ou de plusieurs membres. Les
membres inférieurs sont plus {réquemment
et gravement atteints que les membres su-
périeurs, avec prédominance des troubles
dans les muscles proximaux. Deux a trois
semaines apres le début des paralysies ap-
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parait une fonte musculaire dans les régions
les plus atteintes. Des I'installation des pa-
ralysies on observe dans la plupart des cas
une pléiocytose du liquide céphalo-rachidien
avec augmentation des protéines totales des
la seconde semaine. On a pu démontrer par-

fois une élévation jusq’a quatre fois la nor-
male des anticorps EV 70. L’auteur discu-
te également dans ce travail le diagnostic
différentiel de I'affection, ainsi que les me-
sures de Santé Publique qui doivent étre
prises pour l'enrayer.

TABLE 1.

Comparison of severity of motor weak-
ness between proximal and distal muscles
in 55 cases of AHC radiculomyelitis in Tai-
wan series.

Both proximal and distal 52

More severe in proximal 33

Equally severe in both 15

More severe in distal 4
Proximal only 3
Distal only 0
Total 55 cases

TABLE 2

Distribution of motor weakness in the
limbs (107 cases of AHC radiculomyelitis
from 5 countries).

In one limb only

one upper limb

one lower limb
In two limbs

two upper limbs

two lower limbs

two limbs on one side

two limbs, one one each side
In three limbs
two upper limbs + one lower limb
one upper limb + two lower limbs
In four limbs
Total number of cases

N¢ of
(%)
cases
15 ( 14.0)
2 (1.0)
13 (12.1)
50 ( 46.7)
2 (1.9)
41 (38.3)
3 ( 2.8)
4 ( 3.7)
26 ( 24.3)
2 (1.9)
24 (22.4)
16 ( 15.0)
107 (100.0)
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The acute and subacute autonomic neu-
ropathies consist of a variety of disorders
which selectively affect the peripheral au-
tonomic nervous system over a period of
days to weeks. Most peripheral neuropa-
thies affect motor sensory and autonomie fi-
bers to varying degrees. We will focus on a
group of rare neuropathies which have ns
their primary manifestation abnormalities
of the autonomic nervous system.

Clinical Presentation

Autonomic neuropath'es usually affect
both sympathetic and parasympathetic fi-
bers. Concomitant involvement of both sys.
tems has been referred to as pandysautono-
mia'. A few autonomic neuropathies are
characterized by selective and often locali-
zed involvement of adrenergic or choliner-
gic systems. Examples of disorders which
selectively affect cholinergic fibers or gan-
glia include: Hirschsprung’s disease, Adie’s
syndrome, inherited cholinergic dysautono-
mia, and the cholinergic dysautonomia ns-
sociated with Botulinum B intoxicat’on and
Eaton-Lambert syndrome. The autonomic
nervous system is a diffuse network which
innervates numerous organs. As a rvesult the
signs of symptoms of autonomic neuropa-
thy may be widespread®. They typically in-
clude a mixture of problems referable to
sympathetic and parasympathetic dysfunec-
t'on®., The most common problems include:
1. Pupillary and lid abnormalities, inclu-
ding blurred vision, photophobia, presbyo-
pia and ptosis secondary to Horner’s syn-
drome?®. 2. Circulatory dysfunction, inclu-
ding orthostatic dizziness and syncope due
to orthostat’'c hypotension, and paroxysmal
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and supine hypertension®, 3. Lacrimination
problems, including dry eyes and lack of
overflow tears®. 4. Gastrointestinal dysfunec-
tion, including dry mouth due to decrea-
sed salivation, and motility disorders of the
upper and lower gastrointest.nal iract.
5. Sexual dysfunction, including male crec-
tile and ejaculation failure and retrograde
ejaculation®. 6. Respiratory dysfunction,
primarily sleep apnea”. 7. Bladder lysfunc-
tion, such as spastic or flaccid neurogenic
bladder!?'7, 8. Sweating disturbance, inclu-
ding heat intolerance secondary to anhidro-
sis, and hyperhidrosis in uninvolved areas’®.
The most common and often the most dis-
bling presenting problem of acute and sub-
acute autonomic neuropathies is orthostatic
hypotension'®. The orthostat ¢ hypotension
may be worse post-prandially and may he
associated with supine hypertension. The
second most common problem, which cca-
sionally may precede signs of orthostatic
hypotension, is blurred vision due to pupi-
llary disturbance'*. Several possible combi-
nations of pupillary abnormalities may exist
due to variable involvement of sympathetic
and parasympathetic innervation. These in-
clude fixed anisocoria to light at far and
near gaze, tonic pupils, light-near dissocia-
tion, no dilation in darkness and irregular
iris sphincter margin secondary to segmen-
tal denervation. Evidence on examination
for pyramidal, extrapyramidal or cerebellar
dysfunction usually means the patient has
patient has Shy-Drager Syndrome, which
refers to one or more degenerative disorders
character:zed by prominent autonomic dys-
function due to involvement of pre-ganglio-
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nic and/or post-ganglionic autonomic neu-
rons in addition to central nervous system
involvement'”. A subgroup of patients ‘with
acute and subacute autonomic neuropathy
have pure cholinergic dysautonomia'®. The
presenting problems are usually fixed, un-
reactive pupils to light and atonic bladder
and bowel. Orthostatic hypotension is un-
common in this group.

INTERNATIONAL JOURNAL OF NEUROLOGY

Differential Diagnosis

The differential diagnosis of an autono-
mic neuropathy includes inherited '™ and
acquired disorders '%1? (see Table # 1).
The acute and subacute autonomic neuro-
pathies refer to acquired disorders which
are not present from birth, are typically
self-limited and often partially or comple-
tely remit spontaneously. As previously
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Fig. 1 — Response of patients with pre-ganglionic and post-ganglionic neurogenice orthos-
tatic hypotension to dilute intravenous norepinephrine,

mentioned, signs of central nervous system
dysfunction may indicate Shy-Drager syn-
drome *°. Some patients with Shy-Drager
syndrome will have autonomic dysfunction
as their presenting and only problem. Serial
examinations will usually demonstrate signs
of central nervous system involvement wi-
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thin six to twelve months *':?**3, The diag-
nosis of autonomic dysfunction due to dia-
betes mellitus 2, uremia ***°, and variega-
te porphyria *7*%2% may be made by docu-
menting the specific metabolic problem with
appropriate laboratory tests. Autonomic
neuropathy in alcohol associated thiamine
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deficiency is made by obtaining a history
of alcohol abuse and poor diet, and by fin-
ding other systemic evidence for alcohol
abuse *°. Diagnosis of toxic causes of auto-
nomic neuropathy is dependent on an ade-
quate history and the presence of other
specific signs of toxicity *'. The neuroleptic
maliganant syndrome may present acute-
ly with autonomic dysfunction but is iy-
pically accompanied by a high fever: mar-
ked extrapyramidal signs and a history of
excessive neuroleptic use *?. Vincristine **
343536 djabetic *", thiamine deficient ®",
and vacor autonomic neuropathies*® are
usually seen in association with a diffuse
sensory polyneuropathy. Table # 2 lists
those autonomic neuropathies which com-
monly present in an acute or subacute ma-
nner over days to weeks.

Autonomic dysfunction may be an initial
or late complication in Guillain-Barre Syn-
drome *?, Orthostatic hypotension is the
most frequent initial -autonomic problem;
both sympathetic and parasympathetic hy-
poactivity and hyperactivity may be seen *°.
The most common autonomic problems in
a series of Guillain-Barre patients are revie-
wed in Table # 3 *'. A prospective study
of autonomic disturbances in Guillain-Barre
found a majority had at least two abnorma-
lities on autonomic function testing **. Au-
tonomic dysfunction is usually less prolon-
ged than motor dysfunction, but is associa-
ted with a higher incidence of mortality *%,

14 45 40
i

An acute autonomic neuropathy has been
reported as a remote effect of carcinoma.
The presenting problem in the four cases
reported was orthostatic hypotension 4748
#9050 Sweating and lacrimination problems
were also noted. Autonomic dysfunction
preceded signs of cancer in three of four
patients. In one case autonomic dysfunction
improved with tumor removal and recurred
with tumor regrowth 7.

Acute pandysautonomia associated with
collagen vascular disease is uncommon *'.
The few reported cases have usually had
signs of mononeuritis multiplex or a diffuse
sensory polyneuropathy 27334, Sjogren’s
syndrome associated with autoimmune di-
sease may be differentiated from autonomic
neuropathy by salivary gland biopsy: which
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will demonstrate infiltration and destruction
of the gland in the former condition and
a normal gland in the latter.

Ingestion of the rodenticide Vacor has
been reported to produce an aucute autono-
mic neuropathy associated with insulin de-
pendent diabetes mellitus *, Ingestion oc-
curs most commonly in children as acci-
dental poisoning and in adults as a suicide
attempt. Neurological involvement in vacor
poisoning may include an encephalopathy,
myoclonus and a sensorimotor polyneuropa-
thy ¢, The most common autonomic dis-
turbances are reviewed in Table # 4. The
autonomic problems tend to be chronic if
the patient survives: and may be the last of
the neurologic problems to improve *7,
~ Acute and subacute autonomic dysfunc-
tion have been occasionally reported with
chronic use of a variety of medications (see
Table £ 5) %", In most cases' cessation
of the medication resulted in complete im-
provement.

Clostridial toxin ingestion is a rare cause
of acute autonomic dysfunction which is
confined to cholinergic disturbances. Jenzer
et al. ®° reviewed an outbreak of Botulinum
B ingestion in which 20 % of those affec-
ted had cholinergic autonomic dysfunction
in the absence of muscle weakness (see Ta-
ble # 6). Neurologic examination revealed
only subtle pupillary abnormalities and ab-
normal Schirmer tests. There was complete
resolution of findings in all cases within
three months. Jenzer has suggested that
some cases of acute autonomic neuropathy
presumed to be idiopathic or autoimmune
in etiology may actually be Botulinum B
intoxication. Other clostridial toxins have
been reported to cause autonomic disturban-
ces, though not as isolated phenomena .
Kerr et al. ®* reported two cases of systemic
tetanus complicated by orthostatic hypoten-
sion and systemic hypertension with absent
baroreceptor reflex. Both cases had associa-
ted ileus and blader dysfunction

Approximately 17 cases of acute autono-
mic neuropathy of the idiopathic type have
been reported ]-"},1-‘,”;,';3,“1.(':.'1_ﬁﬂ.IFT‘G.‘{'G'J,T[J.TI‘
7273, we have seen two more cases "*. None
of these cases have died and most have had
a partial of full recovery. The clinical cha-
racteristics of 19 known cases of acute ac-
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Fig. 2A — Normal control. Falck-Hillarp catecholamine histofluorescence of perivascular
catecholamine containing granules (muscle biopsy).

quired autonomic neuropathy are summa-
rized in table # 7. The most prominent
problem in all cases was orthostatic hypo-
tension. Four cases were noted to have in-
creased CSF protein in the absence of pleo-
cytosis' which suggests that some cases may
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represent part of the spectrum of the Gui-
llain-Barre syndrome . At least 2 cases
had serolobic evidence for associated infec-
tious mononucleosis. Three cases had asso-
ciated sensory polyneuropathy. In four ca-
ses the autonomic dysfunction was restric-
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Fig. 2B — Acute idopathic autonomic neuropathy. Falck-Hillarp catecholamine histofluo-
rescence. No fluorescing granules are noted (muscle biopsy).

ted to cholinergic abnormalities. These pa- dder motility problems. Treatment in acute
tients did not present with orthostatic hy- autonomic neuropathy of the idiopathic
potension but with gastrointestinal and bla- type is symptomatic. There is no evidence
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Plasma norepinephrine in a patient with severe orthostatic hypotension due to

vacor autonomic neuropathy.

3z

Figure

to suggest that steroid treatment alters the
course of the disorderr which is usually
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though not always' self-limited.

284 —

Evaluation
A variety of physiologic tests are availa-

ble to document autonomic failure involving
the circulatory system. These include tilt
table testing' valsalva maneuver resting
R-R interval variation and cold-pressor
responses %77 78.79.80  Pharmacologic tests
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include intravenous or intra-arterial infu-
sion of dilute direct sympathomimetics io
look for the presence and degree of super-
sensitivity. Infusion of indirect sympatho-
mumetics with concomitant measurement of
norepinephrine release can quantitate the
amount of catecholamine available in peri-
pheral sympathetic nerve endings. Figure
# 1 demonstrates the blood pressure res-
ponse to intravenous infusion of dilute no-
repinephrine in patients with orthostatic
hypotension of pre-ganglionic and post-gan-
glionic origin. ‘L'he supersensitive blood pre-
ssure response is much higher in patients
with peripheral autonomic neuropathy 5':52,
Peripheral catecholamine depletion in auto-
nomic neuropathy may be deomonstrated
by examination of peripheral catecholamine
stores in sympathetic nerve terminals with
catecholamine histoflurescence or electron
microscopy **#1. Figure 7 2 illustrates ca-
techolamine depletion by histofluorescent
study of perivascular adrenergic fibers in a
patient with acute autonomic neuropathy
of the idiopathic type. Low et al.® have
recently reported absence of the catechola-
minergic synthetic enzyme Dopamine-Beta-
Hydroxylase in sural nerve in a patient with
acute autonomic neuropathy. Ziegler et al.
have correlated low resting plasma norepi-
nephrine levels which fail to rise on stan-
ding with post-ganglionic autonomic dys-
function in orthostatic hypotension 5¢.87.
88.89.90 Figure # 3 demonstrates extremely
low plasma norepinephrine levels in a pa-
tient with severe orthostatic hypotension
due to vacor autonomic neuropathy. Table
# 8 summarizes pharmacologic evaluation
of neurogenic orthostatic hypotension %2,

Evaluation of pupillary abnormalities in-
cludes measurement of pupillary diameter
in darkness and light and with accomoda-
tion **. Quantitation of pupillary response
is improved with pupillometry. Pharmaco-
logic testing is performed with direct and
indirect sympathomimetics and with a di-
rect parasympathomimetic. It is important
to note that abnormalities of lacrimination
can result in false positive supersensitive
responses to a dilute neurotransmitter due
to failure of reflex tearing to flush the
pharmacologic agent through the nasolacri-
mal duct. Table # 9 summarizes the res-
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ponse of the pupil to various pharmacologic
agents in different forms of autonomic de-
nervation ¥, Slit lamp evaluation in Adie’s
syndrome invariabley demonstrates segmen-
tal constriction to light which is presuma-
bly due to segmental cholinergic denerva-
tion of the iris sphincter.

Treatment

Orthostatic hypotension: which is the
most common problem in acute autonomic
neuropathy: has two different forms of
treatment; physical and pharmacologic.
Physical forms of treatment include eleva-
tion of the upper part of the trunk and
head at night. This apparently increases
renin release and blood volume . Counter
pressure stockings applied to the legs and
lower part of the body decrease venous poo-
ling in the legs*®. Pharmacologic ireat-
ments attempt to increase circulating blood
volume: to act as direct or indirect sympa-
thomimetics and to increase arterial and
venous tone directly. Fludrocortisone aceta-
te is the most commonly used agent for
treating orthostatic hypotension of all ty-
pes 7% The most prominent effect is so-
dium retention with expansion of plasma
volume. Serum catecholamine levels are not
affected: but pressor responsiveness to infu-
sed epinephrine is increased. This suggests
that fludrocortisone increases receptor sen-
sitivity to catecholamines. The initial dose
is 0.1 mgm daily which may be gradually
increased. Side effects of fludrocortisone
include recumbent hypertension' congestive
heart failure and hypokalemia *®. Sodium
chloride tablets: up to 8 gm. per day' may
also be added to increase plasma volume.
Other therapeutic approaches have been su-
ggested but have not been widely utilized.
Ephedrine: a primarily indirect sympatho-
mimetic: has limited effectiveness for post-
ganglionic autonomic neuropathies in which
little or no catecholamine stores are present
peripherally '’".  Indomethacin has been
suggested to be of help due to its potential
effects on prostaglandins: but conflicting re-
sults have been reported with its use '%%
192, Monoamine oxidase inhibitors in con-
junction with tyramine have been tried but
may lead to paroxysmal hypertension 1%,
Propanolol has been tried therapeutically
with the rationale that it may prevent adre-
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nergic mediated vasodilation resulting in
unopposed vasoconstriction '**. L-dopa: a
precursor to both dopamine and norepine-
phrine: has had limited use with variable
results 1°°, Atrial tachypacing has been re-
ported to help orthostatic hypotension in a
few cases 106,107,

Ergot alkaloids are the most promising
of the various pharmacologic agents sugges-
ted to be useful in the treatment of orthos-
tatc hypotension: though clinical data is li-
mited to case reports' and ergot toxicity has
been reported with its use *.1°8, Dihydroer-
gotamine appears to be the safest of the
ergot alkaloids: but is not available as an
oral preparation %,

Table #1
AUTONOMIC NEUROPATHY

Congenital:

Familial Dysautonomia

Hereditary Sensory Neuropathy with Anhi-
drosis ”

Congenital Cholinergic Dysautonomia
Hirschsprung’s Disease

Porphyria

Fabry’s Disease

Multiple Endocrine Neoplasia Type 2b
Familial Amyloidosis

Acquired:

Metabolic:

Diabetes Mellitus

Uremia

Amyloidosis

Alcohol associated Thiamine Deficiency
Idiopathic:

Shy-Drager Syndrome

Parkinson’s Disease
Olivo-Ponto-Cerebellar Degeneration
Holmes Adie Syndrome ‘
Idiopathic Orthostatic Hypotension
Neoplastic:

Autonomic Neuropathy as Remote Effect of
Carincoma

Eaton-Lambert Syndrome

Toxic:

Botulinum B

Tetanus

Vacor

Vineristine

Perihexilene Maleate

Neuroleptic Malignant Syndrome
Inflammatory:
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Leprosy

Chagas Disease

Guillain-Barre Syndrome

Autoimmune:

“Acute Idiopathic Autonomic Neuropathy™
Autonomic Neuropathy associated with
Connective Tissue Disease

Table #2

ACUTE AUTONOMIC NEUROPATHY

Guillain-Barre Syndrome
Autoimmune

Vacor

Botulism B

Idiopathic

Porphyria (Variegate)
Diabetes Mellitus

Remore Effect of Carcinoma

Table #3

Guillain-Barre Associated Autonomic Dis-
turbances

Hypertension 61 %

Orthostatic Hypertension 43 %

Abnormalities of Sweating 25 %

Sphincter Disturbances 30 %

Electrocardiogram

Abnormalities 04 %
Table #4

Vacor Associated Autonomic Disturbances

Orthostatic Hipotension without Reflex
Tachycardia

Pupillary Abnormalities

Urinary Retention

Tleus

Table #5

Medications Which Cause Transient
Autonomic Dysfunction
Sympatholytic Agents
Parasympatholytic Agents
Phenothiazine Derivatives
Tricyclic Antidepressants
Monoamine Oxidase Inhibitors

Table #6

Clostridial Botulinum B Associated
Autonomic Disturbances

U= WO -

Blurred Vision 100 %
Dry Mouth 100 %
Constipation 67 %
Dizziness 67 %

Vol. 15. — Numbers 3-4, — 1981



ACUTE AUTONOMIC NEUROPATHY

Voi. 15. -— Numbers 3-4. — 1981

Table #7
ACUTE ACQUIRED AUTONOMIC NEUROPATHY
Abnormalities
Author Case Age Sex GI GU PUP CV Therm
Thomashefsky 1 6 F + 4 ¥ _— s
Anderson 2 19 F + o} 4 - 4
Young 3 49 M - + + +
Goulon 4 46 M rd i & + s
Wischer 5 47 F + + + 4 +
Appenzeller 6 6 M + il L
Hopkins 7 28 F &+ o fa S —
Hopkins 8 12 F o + i s 3
Yahr 9 13 F s — 5 3 -
Okada 10 37 M + — + + +
Okada 11 43 M + —_— + + +
Yee 12 39 M + e £ e &
Colan 13 9 M + + + + +
Dyck 14 46 F + + &£ i 2
Harik 15 9 M 4- kS A = &
Fujii 16 23 F - + . 4 $
Low 17 79 F + L3 60 4 s
Gudesblatt 18 21 F + + L + —_—
Rubenstein 19 40 F + + + 4 +
Table 28
NEUROPHARMACOLOGICAL EVALUATION OF
AUTONOMIC DYSFUNCTION
DEFECTIVE MECHANISM
CENTRAL PERIPHERAL
Plasma
Norepinephrine
supine normal low
erect no change no change
Blood Pressure
Response to
Infused NE
gain increased increased
threshold normal low
Response to
Infused Tyramine
plasma NE normal depressed
BP elevated elevated
e 207



Table #9
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PUPILLARY DISTURBANCES WITH AUTONOMIC DYSFUNCTION

2.5% 1% 1% 10% 1/6%
Methacholine OHAmph  EPI  Cocaine  Pilocarpine
Normal NR D NR D NR
Sympathetic Defect
central NR D NR sID NR
pre-ganglionic NR D sID NR NR
post-ganglionic NR NR promD  NR NR
Parasympathetic Defect C D NR D C
Pupillary Responses
D = Dilate sl = slight
C = Constrict prom = prominent
NR = No response
SUMMARY

The acute and subacute autonomic neu-
ropathies consist of a variety of disorders
which selectively affect the peripheral auto-
nomic nervous sytlem over a period of day
sto weeks. Most peripheral neuropathies af-
fect not only motor and sensory fibers but
autonomic fibers as well to varying degrees.
This review focuses on a group of rare neu-

ropathies which have as their primary ma-
nifestation abnormalities of the autonomic
nervous system. The varying presenting ob-
jective and subjective phenomenon and the
differential diagnosis are discussed. Me-
thods of evaluating autonomic dysfunction
and treating orthostatic hypotension are re-
viewed.

RESUMEN

Las neuropatias autonémicas subagudas
consisten en una variedad de desoérdenes
que afectan en forma selectiva el sistema
nervioso autonomico periférico durante un
periodo que oscila entre dias y semanas. La
mayoria de las neuropatias periféricas afec-
tan no solo fibras motoras y sensitivas, sino
que también en un grado variable fibras au-
tonémicas. Este estudio se refiere a un gru-

po de raras neuropatias que muestran co-
mo primera manifestacion anormalidades
en el sistema nervioso autonomico. Son
considerados los variados fenémenos subje-
tivos y objetivos que se presentan el diag-
nostico diferencial. Son estudiados métodos
para evaluar la disfuncion autonémica y
tratamiento de la hipotension ortostdtica.

RESUME

L.es neuropathies autonomique acute et
subacute comprend plusieurs sortes de ma-
ladies qui atteingent en preference le sys-
tome peripheral nervous allant de quelques
jours a quelques semaines. Le plupart des
neuropathies peripheral atteignt non seule-
ment les fibres motor et sensory mais aussi
les fibres autonomiques a des degres diffe-
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rents. Cet article met en relief un groupe
de neuropathies que se manifestent par 1’au-
tonom:que systeme. Les differents diagnos-
tique problemes et possibilités sont discutés.
Les methodes d’evaluation du probleme au-
tonomique et le traitment hypotension or-
thostatique sont discutés.
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ZUSAMMENFASSUNG

Die akuten wund subakuten autonomen
Neuropathien setzen sich aus einer Vielfalt
von Krankheitsbildern zusammen, die, uber
eine Zeitspanne von Tagen oder Wochen,
spezifisch das periphere autonome Nerven-
system befallen. Die meisten peripheren
Neuropathien betreffen nicht nur motoris-
che und sensorische Fasern, sondern in ver-
schiedener Intensitat auch autonome Fa-
sern. Dieser Bericht befasst sich speziell mit

einer Gruppe seltener Neuropathien, die
Beeintrachtigung des autonomen Nerven-
systems als ihre hauptsachliche Manifesta-
tion aufweisen. Die verschiedenen subjekti-
ven Beschwerden und objektiven Befunde
und ihre Differential diagnose werden dis-
kutiert, und die Methoden zur Erfassung
autonomer Dysregulation werden darges-
tellt.
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Polyneuropathy During
Perhexiline Maleate Therapy

DOMINIQUE LAPLANE * MARIE GERMAINE BOUSSER *

Since the initial report by Hirshleifer('?)
in 1969, perhexiline maleate (P.M.) has
been widely and successfully used in the
treatment of angina pectoris. Minor side ef-
fects, predominantly dizziness headache and
nausea, are frequent during the first month
of treatment, partlcularly with high doses.
Weight loss, anorexia ‘and impotence are
less common and usually occur with prolon-
ged treatment*"). Abnormalities of lipid
metabolism with increased triglycerides!®
and of liver function tests(*®) are frequent.
Hypoglycemial'®) and acute toxic hepati-
tis'*) are uncommon but can be very se-
rious.

The first report of peripheral neuropathy
during P.M. therapy was published in
19731) and since then the number of case
reports has rapidly increased. At a recent
meeting on P.M., Laplane et al. (1976)07
discussed 35 cases which had been either
published®:¢.7.2032) or notified to the phar-
maceutical firm. This figure is certainly in-
ferior to the actual number of cases since
most cases now seen in neurological depart-
ments are no longer published. Nevertheless,
the incidence of peripheral neuropathy re-
mains probably low compared to the wide

diffusion of the drug.

P.M. neuropathy is most unusual for a
drug induced neuropathy in that it is a po-
lyradiculoneuropathy, le. a diffuse demye-
I'nating polyneuropathy with increased CSF
protein(?).

Modes of evolution

Symptoms develop slowly 3 weeks to 3
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years after starting treatment. High doses of
P.M. are usually responsible: doses of 300
mg/daily are encountered in 70% of ca-
ses, but the neuropathy can occur with do-
ses of 200 mg and even of 150 mg daily.
There is no relationship between the time
and mode of onset and the daily dose!’?,

Symptoms gradually increase as long as
the drug is administered.

15 days at least after the w thdrawal of
the drug, symptoms start to improve. They
decrease slowly and disappear in a very wva-
riable length of time (a few weeks to more
than two years), but it is too early yet o
be sure that all cases will make a iotal re-
covery. There is no relationship between the
rapidity of onset of the neuropathv and the
rate of improvement.

Clinvleal picture

The first symptoms are paresthesiae and
weakness in the legs with difficulties in wal-
king. These symptoms are almost invaria-
bly accompanied by a prominent weight
loss.

Paresthesiae usually affect the legs first,
then the hands in a “glove and stocking”
distribution. Facial and trunkal paresthe-
siae are very uncommon. Paresthesiae con-
sist of unpleasant and sometimes painful
sensations of tingling, pins and needles,
burning, coldness, numbness or “deadness”.

Weakness also affects the legs first and
then spreads to the upperlimbs. Weakness
and loss of proprioceptive sensation explain
the high incidence and the great variety of
gait troubles at the early stage of the di-
sease(717),
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The clinical picture is that of a diffuse,
usually symetrical, proximal and/or distal
sensory-motor polyneuropathy.

There is a wide variat.on in the severity
of muscular weakness. In the mildest ca-
ses, the weakness affects predominantly the
hip girdle musculature, in a “pseudo-myo-
pathic” way!®). More often, the distal mus-
culature is also involved, and when the di-
sease is more severe, proximal and then dis-
tal muscles of the upper limbs become in-
volved (2/3 of cases)'™, Trunkal muscles
may be affected whereas cran al nerves are
usually spared. Muscle wasting may appear
extremely rapidly and fasciculations are
seen in some cases(?

Tendon reflexes are absent in almost all
cases (31 out of 33)('7), Ankle and Knee
jerks are the earliest to be affected but ‘n
many cases all the tendon jerks are lost or
much reduced. Only rarely (2 cases out of
33) are the reflexcs absent in the upper
limbs and present in the lower limbs.

Muscular weakness and loss of tendon
jerks are usually symmetrical but some de-
gree of asymmetry can be seen. In one ra
se: there was a bilateral symmetrical proxi-
mal weakness 'n the lower limbs and a
weakness limited to left proximal proup
(deltoid' serratus anterior, and biceps bra-
chialis) in the upper limbs*"), In another
case, weakness was limited to the anterior
tibial muscles and peronei on the left and
to the distal muscles of the right hand; all
tendon reflexes but the left knee jerk were
absent(19),

Sensory symptoms occur in nerly all ca-
ses (33 out of 35)("17), All forms of sen-
sation are usually affected although proprio-
ceptive sensation is most commonly impai-
red. We have seen only one case in which
sense of position, appreciation of passive
movement, appreciaticn of vibration, iactile
discrimination and stereognosis were nor-
mal®?). Two such cases have recently heen
published in the french litterature(®?)., Su-
perficial pain and appreciation of tempera-
ture are less frequently impaired. The lo-
wer limbs tend to be involved first and the
impairment is most marked in the distal
parts oi the limbs.

Papilloedema is present in ahout 20% of
cases, usually without any impairment of
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vision("'7), Nevertheless one case has been
descr.bed with a gross papilloedema and a
loss of vision leading to an atrio-ventricular
shunting; CSF protein was extremely high:
8,35 g/13%). Whenever there is a papillo-
edema, CSF protein is always increased abo-
ve lg/1 and papilloedema seems to be re-
lated to an impairment in CSF resorbtion.
as it is supposed to be in Guillain Barré
syndrom.

Neurologic examination is usually other-
wise normal. However some cases of peri-
pheral neuropathies have been associated
with dysarthria and deafness('!), Parkinso-
nism(®), mental disturbances and cerebellar
signs®). The presence of an action tremor in
the absence of any extrapyramidal or cere-
bellar sign, is fairly common®™. It is si-
milar to that observed in other forms of pe-
ripheral neuropathies, such as some rases
of Guillain Barré syndrom and of familial
neuropathies.

A case of proximal myopathy has been
recently reported in the absence of periphe-
ral nerve involvement®'). This only case is
very unusual in its rap'dity of onset (2 we-
eks after starting the treatment) and in its
association with a generalised rash.

General examination usually discloses o
weight loss which can sometimes be extre-
mely severs: 36 Kg in one of our cases(".
The cause of this weight loss is still unk-
nown: a diuretic effect and a loss of appe-
tite. have been ineriminated®).

Liver damage was the next most fre-
quent side effect. Most patients (more than
2/3) showed some abnormalities of liver
function tests, predominantly an increase iu
serum transaminase levels and a decrease
in bromsulphthalein (BSP) excretion("-!7).
In some cases, liver damage is more severe
and leads to a subacute toxic hepatitis(.1%)
or even to a cirrhosis(®*?),

Other side effects may be present: an in-
crease in erythrocyte sedimentation rate s
common(?, an increase in triglycerides is
less common, and a hypoglycemia is very
rare.

Cerebrospinal fluid

An increase of the total protein content
is extremely frequent (27 out of 28 ca-
ses)(17), Though usually moderate (0,52 to
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1 g/1), the rise in CSF protein may be ex-
tremely marked (up to 17 g/1.)®%. Globu-
I n content and electrophoresis, glucose and
chlorides are normal. Cells are usually ab-
sent but in about a third of cases there is
a moderate increase in the number of lym-
phocytes (up to 20 cells per mm3).

Electromyography (EMG)
The EMG changes in P.M. neuropathy

are in no way specific, representing those
seen commonly in peripheral neuropathy.
The main abnormality is a reduction of mo-
tor unit activity with frequent interferen-
ce patterns. Fibrillation is scanty and poly-
phasic units are frequent.

In a study of 23 cases of P.M. neuropa-
thies, Bouche (1977)® found 1) fibrilla-
tion potentials and large meotor unit action
potentials in 3 cases 2) an interference pa-
ttern with increased frequency of action po-
tentials in 11 cases: 3 of which with poly-
phasic units 3) an interference pattern alo-
ne in 9 cases, 4 of which with polyphasic
units. The same findings have recently heen
observed in 4 other cases®).

Motor and sensory nerve conduction ve-
locity is almost invariably impaired("17).
This reduction may be very marked, with
velocities sometimes as low as 10 m/sev
Ulnar nerve motor conduction velocity was
decreased in 22 out of 23 cases, and com-
mon peroneal in 17 out of 21 cases. Terms-
nal latencies are increased in most patients.
In only one case was there no impairment
of e ther the conduction velocity or ihe ier-
minal latency. The global action potential
velocity is reduced in all 10 cases which
have been studied(").

The slowing of conduction velocity is re-
lated to segmental demyelination and bears
no pronostic value. On the contrary, the
presence of fibrillations at test, which is ve-
lated to axonal degeneration, carries a bad
prognosis. In one such case, there has been
very little improvement one year after the
drug was discontinued®). There is usually
a delay between the clinical improvement
and the increase in nerve conduction velo-
cities as commonly seen in Guillain Barré
syndrom.

Attempts have been made to detect peri-
pheral nerve involvement before the onset
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of symptoms: Penther (1977)(*% has found
in 13 cases out of 18, a slowing of nerve
conduction in the absence of peripheral
neuropathy and he suggests that the mea-
surement of H wave latency could have a
good predictive value. On the contrary: Bou-
che out of 20 asymptomatic patients iaking
about 200 mg daily for 3 months to 2 ye-
ars, could not find a significant decrease
in motor conduction velocity*.17),

The only patient who had a slowed con-
duction was also diabetic. H Wave latency
was normal in all 10 cases studied. In our
opinion, the measurement of nerve conduc-
tion velocity has no predictive value as to
wether the patient is going to develop a pe-
ripheral neuropathy or not. It is easier and
probably safer to make an early detection
of the first clinical symptoms i e. paresthe-
siae and, if they occur, to reduce or stop

the drug.
Pathology

Under light microscope, the pathological
findings are 1) a muscular denervation
atrophy with groups of small fibres with
dark clustered nuclei 2) a decrease in the
number of large myelinated fbres. In only
one case, quantitative studies showed a de-
crease in the total number of myelinated
fibres!>?). Longitudinal sections and teased
preparations show evidence of segmental
demyelination®?). Immunofluorescences {a-
ils to reveal deposits of specific globulins®).
There is no lymphoid cellular infiltration.

Electron microscopy confirms the predo-
minant schwannian degeneration with a few
onion bulbs formation. A minor degree of
wallerian degeneration is seen in some ca-
ses in addition to segmental demyelina-
tion*?), Evidence of a process repair with
remyelination is often noticed, leading io
the presence of lesions of varying ages. The
most striking feature is the presence in the
nerve of polymorphous membrane bound
inclusions(7.5.20.22) " These inclusions are
abundant in Schwann cells and are also
seen in fibrocytes, endothelial and perieytic
cells. They are also found in other tissues,
such as muscle (in muscular cells as well
as in endothelial and pericytic cells) and
skin (in endothelial, smooth muscle and
Sweat gland cells*?). These inclusions are
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polymorphous: some resemble multilamella-
ted bodies others have a regular, crystalline
like pattern on which small dense particles
are often superimposed; a few others have
a dense homogenous appearance!*?:*2),

Discussion

In the initial cases, peripheral neuropa-
thy was attributed to P.M. because of 1)
the absence of other cause, 2) the occuren-
ce during treatments by P.M. which was
the only drug shared in common by all pa-
tients 3) the progressive deterioration as
long as the drug was given, 4) the presen-
ce of a weight loss which is a known side
effect of the drug 5) the improvement after
the withdrawal of the drug(™. The respon-
sability of the drug has now been widely
confirmed by the accumulation of cases!**
9,10,11,20,27,32, 33)_

The clinical picture is strikingly wuni-
form: it is that of a polyradiculoneuropathy
since it includes 1) a diffuse sensorimotor
neuropathy, 2) a predominantly demyeli-
nating lesion, as shown by the decrease in
nerve conduction velocity and the histologi-
cal pattern, 3) an increased CSF protein
level, with a moderate of absent hypercyto-
sis. This polyradiculoneuropathy differs
from Guillain-Barré Syndrom in that it is
slowly progressive and improves only when
the drug is stopped. It bears a resemblance
to some chronic inflammatory polyradicu-
loneuropathies and to some of the neuropa-
thies associated with paraproteinemias, dys-
proteinemias, diabetes, cancers, systemic
lupus erythematosus, sarcoidosis and mali-
gnant reticuloses. On the contrary, P.M.
neuropathy differs widely from mneuropa-
thies due to other drugs such as disulfiram.
isoniazid, nitrofurantoin, vineristine ' and
diphenylhydantoin. The majorities of these
neuropathies are caracterised by a predomi-
nant axonal degeneration due either to n
direct toxic effect of the drug (vineristine)
or to a vitamin deficiency such as pyrido-
xine deficiency in isoniazid neuropathy“ o),
The importance of demyelination in P.M.
neuropathy suggests a completely different
mecanism.

The exact mecanism of the P.M. induced
neuropathy is at present unknown:

— The severe demyelination, with rela-
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tive axonal preservation, resembles that of
diphteritic neuropathy and suggests a toxic
or metabolic disturbance in Schwann cells.
If this is the case, it is possible that the
drug toxicity is increased by a perturbation
in its metabolism. The major biotransfor-
mation takes place in the liver and consists
of a hydroxylation leading to mono (M,
and M), and d hydroxylated (D; D, Dj)
metabolites. Excretion occurs via urine and
feces with approximate half lives ranging
from 3-12 days after a single dose®*). More
recent studies have shown the existence of
2 different populations: the “normal” and
the “slow” metabolizers*®), The slow meta-
bolizers are caracterised by:

1) a plasmatic PM/M, ratio >2

2) a urnary M,/M; ratio <0,4

3) a higrly increased half life, someti-
mes as high as several months. 15 to 20%
of the North american population are
“slow” metabolizers. This proportion is aot
known for the french pcpulation, but it is
interesting to note that, among 21 cases of
PM induced neuropathies, there were 70%
“slow” metabolizers(2?). Furthermore, most
of those who were ‘“‘nomal” metabolizers
had drug levels in the blood which excee-
ded by far the therapeutical levels (ranging
from 0,50 to 2 pg/ml). These high levels
were due either to excessive doses or to he-
patic or renal insufficiency. In these last
two cases, P.M. half-live was longer than
10 days(*"). These results suggest that P.M.
neuropathy is induced by an excessive drug
level due either to physiolog cally slow me-
tabolism or to an overdosage and/or an he-
patic or renal insufficiency.

— The prominent demyelination together
with the presence of polymorphous inclu-
sions suggest a disturbance of lipid meta-
bolism close to that observed in some cxpe-
rimentally induced lipid storage disea-
ses?1.30) This disturbance seems to be con-
formed by recent biochemical studies of li-
ver and peripheral nerve samples. These
studies showed 1) in liver, an accumula-
tion of phospholipid and in one case, of
gangliosides'® 2) in peripheral nerve, an
accumulation of gangliosides but no increa-
se in phospholipids®®®). Thus phospholipid
modifications are different in liver and pe-
ripheral nerve whereas ganglioside pertur-
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bations are found in both tissues; this su-
ggests that ganglioside storage is tre most
specific biochemical disturbance observed in
liver damage and in peripheral neuropathies
induced by P.M. Whether this perturbation
of lipid metabolism is induced by the drug
itself or reveals an inborn lipid storage di-

sease unmasked by the drug, is at present
unknown.
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SUMMARY

Since the initial report by Hirshleifer,
perhexiline maleate has been widely and
successfully used in the treatment of angi-
na pectoris.

The first report of peripheral neuropathi;
during perhexiline maleate therapy was pu-

blished in 1973.

Symptoms develp slowly 3 weeks to 3
years after starting treatment. The {irst
symptoms are paresthesias and weakness in
the legs with difficultiés in walking. The-
se symptoms are almost invariably accom-
pained by a prominent weight loss.

Sensory symptoms occur in nearly all ca-
ses. All forms of sensation are usually af-
fected although proprioceptive sensation is
most commonly impaired.

Papilloedema is present in about 20% of
cases, usually without any impairment of
vision.

General examination usually discloses a
weight loss which can sometimes be cxtre-
mely severe.

Liver damage was the next most frequent
side effect.

In cerebrospinal fluid an increase of ihe
total protein content is extremely frequent.

The EMG changes in perhexiline malea-
te neuropathy represent those seen common-
ly in peripheral neuropathy.

Motor and sensory nerve conduction ve-
locity is almost invariably impaired. It ‘s
safe to make an early detection of the first
clinical symptoms if they occur to reduce
or stop the drug.

Anatomically the severe demyelination
with relative axonal preservation resembles
that of diphteritic neuropathy and suggests
a toxic or metabolic disturbance in Schwann
cells.

Perhexiline maleate neuropathy is indu-
ced by an excessive drug level due either
to physiologically slow metabolism or to an
overdosage and or an hepatic or renal in-
sufficiency. Gangliosid storage is the most
specific biochemical disturbance observed in
liver damage and in peripheral neuropa-
thies induced by Perhexiline maleate.

RESUMEN

Desde la comunicacion inicial realizado
por Hirshleifer perhexiline maleate ha si-
do usada en muchos casos y con éxito en
el tratamiento del angor pectoris.

El primer comunicado de la existencia
de una neuropatia periférica durante la te-
rapia con perhexiline maleate fue publica-
do en 1973.

Los sintomas se van desarrollando lenta-
mente de 3 semanas a 3 anos de comenzar
el tratamiento. Los primeros sintomas son
parestesias y debilidad en las piernas con
dificultades para caminar. Estos sintomas
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son casi invariablemente acompanados por
una prominente pérdida de peso.

Sintomas sensitivos ocurren en casi to-
dos los casos. Todas las formas de sensacio-
nes son habitualmente afectadas, siendo la
sensibilidad proprioceptiva la que se afec-
ta con mas frecuencia.

Se hace presente un edema de papila en
el 20% de los casos aunque sin que la vi-
sion esté perturbada.

El examen general habitualmente eviden-
cia una pérdida de peso, la cual a veces es
muy severa.
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El dafo hepatico es el que le sigue cn
frecuencia como efecto pernicioso.

Con mucha frecuencia se observa un au-
mento en el nivel de proteina en el liquido
céfalorraquideo.

Las modificaciones EMG en neuropatia
de perhexiline maleate representan aquellas
vistas por lo general en la neuropatia pe-
riférica.

La velocidad de conduccion nerviosa mo-
tora y sensitiva se muestra casi siempre
afectada.

Es muy importante por la seguridad que
brinda hacer una deteccion temprana de los
primeros signos clinicos. Si ellos ocurren
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para reducir o no emplear la droga. Ana-
témicamente la dem’elinizacion severa con
una relativa prenervacion axonal se aseme-
ja a la que ocurre en la neuropatia diftéri-
ca y sugiere un disturbio toxico o metabo-
lico en las células de Schwann.

La neuropatia de perhexiline maleate cs
inducida por un excesivo nivel de droga de-
bido sea a un metabolismo f siolégico lento
o a una sobredosificacién y/o a una insufi-
ciencia renal o hepatica. Depdsito de gan-
gliosido es el disturbio bioquimico mas
especifico observado en el dafo hepatico y
en las neuropatias periféricas inducidas por
perhexilene maleate.

RESUME

Depuis la premiére communication faite
par Hirshleifer, le perhexiline maleate a été
employé dans de nombreux cas et avec su-
ccés dans le traitement de I'angor pectoris.
La premiere communication relative a I'e-
xistence d’ une neuropathie périphérique au
cours de la thérapie avec le perhexiline ma-
leate a été publiée en 1973.

Les symptomes se développent lentement,
de 3 semaines a 3 ans apres le debut du
traitement. Les premiers symptomes sont pa-
rasthésie et faiblesse dans les jambes avec
difficulté pour marcher. Ces symptomes
sont presque toupours accompagnés de per-
te de poids.

Des symptomes sensit'fs apparaissent
dans presque tous les cas. Toutes les for-
mes de sensations sont habituellement affec-
tées, la sensibilité propioceptive étant celle
qui appareit le plus souvent.

On remarque un oedeme de la papille
dan 20% des cas sans que la vision soit
perturbée.

Un examen général met en évidence une
perte de poids parfois trés sévére. L’altéra-
tion du foie est ce qui apparait ensuite en

fréquence comme pernicieuse. On observe
aussi, souvent, une augmentation dans le
taux de protéines dans le liquide cephalo
rachidien.

Les modifications EMG en neuropathie,
daes a la perhexiline maleate, sont de neu-
ropathie périphér que.

La vitesse de conduction nerveuse ot sen-
sitive est presque toujours affectée. Il est
trés important, a cause de la sécurité qu’alle
donne, de faire une détection rapide des
premiers signes cliniques. Anatomiquement
la démyelinisat'on sévere, avec une relati-
ve préservation axonale, ressemble 4 celle
qui se produit dans la neuropathie diphts-
rique el suggére un trouble toxique ou meé-
tabolique dans la gaine de Schwann.

La neuropathie du perhexiline maléate
est produite par un excés de drogue du soit
a un métabolisme physmlog que lent ou A
une trop forte dose et-ou a une insuffisance
rénale ou hépatique. Un dépot de ganglio-
side est le trouble biochinique le plus spéci-
fique dans I'affection hépatique ot dans les
neurones périphériques atteints par le per-
hexiline maleate.

ZUSAMMENFASSUNG

Seit der Initialkommunikation von Hi-
renleifer, Perhexilin maleata ist in vielen
Fillen und mit Erfolg bei der Behandlung
von Angina pectoris angewandt worden. Der
erste Bericht von der Existenz einer peri-
pheren Neuropathie wiahrend der Behan-
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dlung mit Perhexilin maleate wurde 1973
mitgeteilt.

Die Symptome entwicheln sich langsam
zwischen 3 Wochen bis 3 Jahren seit Be-
ginn der Behandlung. Die ersten Symptome
sind Parestesie und Schwiche in den Bei-
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nen mit Schwierigkeiten zu gehen. Diese
Symptome sind unverianderlich begleitet von
einen prominenten Gewichtsverlust. Sensi-
tive Symptome finden sich in fast allen Fa-
llen. Alle Formen von Sensationen sind ge-
wohnlich affektiert, wobei die propriocetive
Sensibilitat die am haufigsten affektierte
ist.

Es bildet sich ein Odem der Pupille in
20% der Fille, auch ohne dass die Vision
geschadigt ist.

Die Generaluntersuchung zeigt gewohn-
lich einen Gewichtsverlust, der oftmals sehr
ernst ist.

Der Leberschaden ist der mit Haufigkeit
als pernizioser Effekt folgt.

Sehr oft bemerkt man eine Erhohung
des Proteinniveaus in dem Liquido encefalo-
raquidico.

Die Modifikationen EMG bei Neuropa-
thien durch Perhexilin maleata zeigen die
im allgemeinen bei peripheren Neuropa-
thien vorhandenen. Die Geschwindigkeit

der motorischen und sensitiven Konduktion
ist fast immer affektiert.

Es ist sehr wichtig fiir die Sicherheit ei-
ne frithe Detektion der ersten klinischen
Anzeichen zu marchen, wein diese sich zei-
gen, um die Droge zu reduzieren oder nicht
anzuwenden. Anatomisch gleicht die sch-
were Demyelinisation, mit einer relativen
Préanervation axonal, der bei der diphteris-
chen Neuropathie und suggeriert ein toxi-
sches oder suerabolisches Storen in den
Schwann schen Zellen.

Die Neuropathie von Perhexilin malea-
ta ist durch eine exisive Hohe der Droge
induziert in Folge eines langsamen physio-
logischen Metabolismus oder wegen einer
Uberdosierung und/oder einer renalen oder
hepatischen Insuffizienz. Deposition von
Gangliosiden ist die Storung biochemischer
Art, die am spezifischsten beim Leberscha-
den und bei den peripherischen Neuropa-
thien durch Perhexilin maleata beobacht et
wurde.
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Disorders of putative or proven autoim-
mune pathogenesis may have some of the
following features: A monophasic, polypha-
sic or chronic progressive clinical course;
Co-occurrence of two or more autoimmune
disorders in the same patient; Familial ten-
dency; Precipitation of disease appearance
or relapse by infection or by vaccination:
Clinical presentation and symptomatology
may be manifested by different syndromes:
Beneficial effect of immunosuppressive the-
rapy; Histological evidence for immune
response in target organ(s). All these cha-
racteristics are present, at least in part, in
Guillain-Barré syndrome (GBS). Although
etiology and pathogenesis are unknown,
cumulative evidence implies that GBS is an
immune mediated disease of the peripheral
nervous system (PNS).

Immune mediated tissue damage may
occur by cellular and/or humoral pathways
mainly by two mechanisms: 1) response di-
rected against target organ(s) antigens or
towards other antigens who have cross anti-
genicity with tissue components, or 2) ac-
tivation of an immunological reaction by
deposition of antigen-antibody complexes in
target organ tissue. Myastenia gravis is an
example of a human autoimmune disease
caused by autoantibodies. The acetylcholine
receptor (AchR) antigen is characterized,
antibodies against it are present in patients
serum and not in controls, and they have
been demonstrated in the end plate region
which is the pathological site of the disease.
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Myastenia gravis is transferable with anti-
AchR antibodies, and immunization with
AchR protein produces an experimental
animal model. The beneficial effect of plas-
mapharesis, steroids and immunosuppres-
sion has been proven (17). In GBS such
sequence of evidence is still far from com-
plete and pathogenesis is not fully unders-
tood.

The evidence that the clinical-pathologi-
cal entity of GBS is immune mediated is
based on clinical consideration, histological
picture, laboratory findings and experimen-
tal models.

Fifty to 70 % of patients describe ante-
cedent infections involving mainly the res-
piratory and gastrointestinal tracts (38).
Viral (measles, mumps, rubella, influenza
A & B, Epstein-Barr and other herpes viru-
ses) as well as mycoplasma, salmonella ty-
phy, lysteria, brucella and other infections
may be associated with GBS (97). So are
several vaccinations like rabies and swine
flu (98). The second week following onset
of infection was the peak period of emer-
gence of symptomatology in an epidemiolo-
gical study done by Hurwitz et al (49).
The link between infection, mainly viral or
antiviral vaccination and pathogenesis of
GBS remains unknown. Nevertheless, such
sequence has also been described in other
putative autoimmune disorders. In another
acute neurological .disease, namely acute di-
sseminated postinfectious encephalomyelitis
(ADE), acute demyelination occurs in the
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central nervous system (CNS) following
viral infection, usually by the same agents
associated also with GBS (measles, rubella,
m u m p s, infectious mononucleosis etc)
(44,59). A similar illness is a complication
of vaccination against smallpox and rabies
(59). Viruses cannot be demonstrated or
be grown from the brains of patients with
ADE and the disease is considered as an
immune mediated disorder (44,59). During
the acute phase of GBS there is an increa-
sed incidence of glomerulonephritis, mainly
subclinical (19,109), sometimes caused by
deposition of immune complexes in renal
glomeruli and tubuli basement membrane.
Association of GBS with other diseases of
putative autoimmune pathogenesis has been
reported. These include spontaneous and
drug-induced systemic lupus erythematosus
(52,89), Hashimoto’s thyroiditis (79) and
myastenia gravis (83). In a retrospective
study performed in our department we
found 7 out of 51 patients (14 %) who
had an associated autoimmune disorder (1).
GBS was also reported in immune suppre-
ssed patients who had Hodgkin’s and non-
Hodgkin’s lymphoma (26.63) or other ma-
lignant conditions (54). Three to five per-
cent of GBS patients have relapse(s) (86)
appearing after a symptom-free interval of
a few weeks and up to 20-30 years in rare
instances.

Patients sometimes present with unusual
clinical features which make diagnosis diffi-
cult. Auxillary studies, namely electrodiag-
nosis and sural nerve biopsy, as well as fo-
llow up, are then needed to establish ihe
diagnosis of GBS. Despite restrictive crite-
ria for diagnosis set forth in 1978 by ihe
Ad Hoc NINCDS Committee (13) there
are quite different clinical syndromes whi-
ch are considered as variants of GBS; The
syndrome of ophthalmoplegia, ataxia and
areflexia (the Miller Fisher syndrome)
(42); The syndrome of sensory loss and
areflexia (101); Polyneuritis cranialis; Ch-
ronic demyelinating inflammatory polyneu-
ropathy (CDIP). In CDIP the same symp-
tomatology as in GBS develops over months
and years in a steady progressive, stepwise
or progressive relapsing form. Laboratory,
electrodiagnostic and histopathological {in-
dings are sometimes indistinguishable {rom
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the findings in acute GBS (34). Peak in-
cidence is in the fifth and sixth decades.
and prognosis is less favourable than in
GBS. In one series (40) 53 patients were
followed for a mean of 7.4 years. Only 4 %
recovered while 28 were confined to bed
or a wheelchair and 11 % died. CDIP pa-
tients have a particular HLA association
(HLA-AL B8 and DRW 3) which is en-
countered in other putative autoimmune
disorders (102). Whether all these clinical
syndromes have a common pathogenesis is
unknown and there is no reliable diagnos-
tic marker shared by them.

In 1949, Haymaker and Kernohan (45)
described autopsy findings in 50 patients
with GBS. They concluded that the PNS
was consistently affected, findings being lo-
calized around nerve roots. No pathology
was detected in the CNS. In 1969 Asbury.
Arnason and Adams (12) reported that
inflammatory cells were present from ihe
earliest stages of disease in the nerves of 19
patients who died of GBS. Myelin destruc-
tion was confined to loci of nerve roots
which were infiltrated by the inflammatory
cells. Since then microscopic and ultrastruc-
tural studies of both autopsy material and
nerve biopsies obtained from patients with
GBS confirmed the observation that prima-
ry demyelination occurs only in tissues har-
bouring the inflammatory cells (20,53,80.
82). Today GBS is regarded as a neuropa-
thy consisting of inflammatory lesions sca-
ttered throughout the PNS where segmental
demyelination occurs in the presence of
lymphocytes and macrophages (81). Hence
the synonymous term of demyelinating in-
flammatory polyradioculoneuropathy
(DIP). This immunopathological picture
is similar in many respects to that observed
in other dysimmune disorders and in delayed
hypersensitivity type reaction.

Several experimental models in animals
which simulate human GBS have been in-
duced. The most extensively investigated
model is experimental allergic neuritis
(EAN). It was first described in 1955 by
Waxman and Adams (115.116) who pro-
duced a monophasic inflammatory disease
of peripheral nerves in rabbits, mice or gui-
nea pigs by immunizing the animals with
peripheral nerve emulsified in complete
— Numbers 3-4.
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Freund’s adjuvant. Clinically, EAN is an
acute disease of animals appearing 2 wecks
following immunization and consisting of
ataxia and ascending limb weakness. In
monkeys symptomatology also involves cra-
nial nerves (118). Progression to paralysis
occurs from as soon as a day or two up io
more than a week. In non-fatal cases symp-
tomatology progression is arrested after a
week and is followed by gradual clinical
recovery. Both chronic and relapsing forms
of EAN may follow immunization (18,118).
The CSF in EAN contains elevated protein
level and no or little cellular response. The
pathological picture is that of lymphocytic
and macrophage inflammatory reaction with
segmental demyelination. The sequential
development of the tissue damage has been
investigated (11,15,16,32,35,56,115). Ten
to 12 days after immunization and 2-3 days
before onset of symptomatology, lymphocy-
tes infiltrate PNS venules. This is followed
by passage of cells into the nerve parenchy-
ma and transformation into larger lympho-
cytes. Their cytoplasm shows abundant iree
ribosoms arranged as multiple rosettes, a
structure characteristic of enhanced protein
synthesis. Increased mitotic activity can
also be visualized. Lymphocyte migration is
accompanied by monocytes which invade
the peripheral nerve and are iransformed
into macrophages which become the promi-
nent inflammatory cells in the tissue. They
invade axons, stripping the myelin lamellae
away from the Schwann cells and the mye-
lin in contact with the macrophages may
undergo bubbly disintegration. The vesicu-
lated myelin together with fragments of
seemingly intact myelin are ingested by
phagocytic cells. Schwann cells survive
myelin destruction, appear activated and
become the mainstay of repair. They show
increased granular endoplasmatic reticulum
and abundant ribosoms and form new,
though thinner, layers of myelin lamellae.
This sequence of histological events is simi-
lar in all respects to human GBS (81).
The components of the peripheral nerve
capable of inducing EAN were isolated, pu-
rified and characterized. Two basic proteins
were found in myelin of bovine, rabbit,
guinea pig and human peripheral nerves.
The one migrates in gel electrophoresis si-
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milarly to myelin basic protein (MBP) of
the CNS and may be identical with it. It
was denoted P, or P,L by London (65),
and by Abramsky and London (2.4) or P,
by Brostoff and Eylar (23). Following im-
munization with complete Freund’s adju-
vant it induces in laboratory animals both
EAN in the PNS and the analogus disease
of the CNS, namely, experimental allergic
neuritis (EAE). The other MBP called P,
by London (65) and P;L by Abramsky
and London (3.,4) or P, by Brostoff et al
(22) is a specific PNS neuritogenic protein
(NP) and produces only EAN in PNS wi-
thout any clinical or pathological evidence
of lesions in the CNS. Their molecular
weight is around 12,200 and 14.000 res-
pectively (2). Adjuvants are necessary for
rapid and constant production of EAN. It
is of interest that EAN produced by injec-
tion of isolated P;L (P:) is usually rather
mild (3) when compared to the EAN pro-
voked by whole peripheral nerve myelin. [t
was speculated that production of the aller-
gic response may be initiated by NP but ve-
quires reaction against antigenic determi-
nants of other PNS components. Brostoff ct
al (24) reported that a peptide containing
amino acids 1 to 20 from the amino termi-
nal of P, is neuritogenic in rabbits and en-
cephalotogenic in guinea pigs (25). EAN
induced by bovine P. was enhanced when
combined with gangliosides from the same
source (70, 108), indicating that ganglio-
sides may serve as a natural adjuvant in

the production of EAN.

The evidence that GBS is caused by cell
mediated immunity (CMI) is still conflic-
ting. When lymphocytes are present in ihe
CSF of patients with GBS they are predo-
minantly T cells (62). Employing different
techniques (lymphocyte transformation, ma-
crophage migration inhibition factor assay)
several authors reported presence of lym-
phocytes in peripheral blood of GBS pa-
tients which were sensitized to crude ex-
tracts of peripheral nerve myelin (18,27,
55,84). NP could induce proliferation of
lymphocytes obtained from peripheral blood
of GBS patients (5,61,71,100). Arnason ot
al (6,10) showed that peripheral blood
lymphocytes from the majority of patients
suffering from GBS (and not controls or
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patients with other neurological disorders)
are capable of attacking and destroying
myelin in vitro. The chronology of patho-
logical events in GBS also supports the hy-
pothesis that CMI may be responsible for
peripheral nerve myelin damage in GBS.
The main criticism against this rests on the
following points: 1) Inability of some in-
vestigators to reproduce some of the results
mentioned above (51,62,120). 2) Lack of
specificity of findings i.e. - presence in
other disorders (84). 3) Some of the results
may not imply active CMI (51).

It is generally accepted that the pathoge-
netic mechanism in EAN is one of CMI.
All the findings described in GBS are also
present in EAN, namely - in vivo sensitivity
to peripheral nerve myelin antigen, destruc-
tion of this myelin in tissue cultures by
lymphocytes from EAN-ill animals and ch-
ronology of events in damaged nerves (8).
Yet, in addition, it is possible to transfer
EAN either by lymphocytes immunized
with peripheral nerve myelin antigen or by
lymphocytes taken from animals with EAN
(3,9,14,48). This is crucial evidence that
EAN is a cell mediated disorder and is ano-
ther point in favour of CMI causing also

GBS.

Studies on humoral factors in GBS and
EAN are more problematic. Antibodies di-
rected against different components of the
PNS - neurons, axons, Schwann cells and
myelin, have been demonstrated by several
authors (37,68,72,87,112). Nevertheless,
they were present only in some patients du-
ring the acute phase of their disease, and
could be founid, though to a lesser oxtent,
both in controls and in patients with other
neurological and systemic disorders. By re-
moving the Fe fragment of IgG Nyland and
Aarli (72) succeeded in increasing the spe-
cificity of the IgG binding to peripheral
nerve tissue, namely - this was present only
in sera obtained from GBS patients and not
controls. The Fab fragments in the IgG.
the one which presumably bound to peri-
pheral nerve tissue, is responsible for the
antibody-antigen link while the Fec portion
does connect in a non specific way (114).
Antibodies directed against possible PNS
antigens involved in pathogenesis of GBS
such as P, or galactocerbroside. (GalC)
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could not be detected in significant amount
in serum from GBS patients (51,62,120).
Several studies have demonstrated the pre-
sence of antibodies along myelin of peri-
pheral nerves obtained from biopsies of
GBS patients (66,99.113). In vivo, sera of
GBS patients and EAN-ill animals have ihe
capacity to cause demyelination of PBS cul-
tures (7,31,39,117,119), but not a periphe-
ral demyelinating disease when injected in-
to animals systemically (110).

When serum. obtained from animals
with whole peripheral-nerve-induced EAN.
was injected directly into peripheral nerve
of experimental animals in vivo, Saida and
colleges could induce acute demyelination
in the nerve evident both clinically and
electrophysiologically (90,94). The histolo-
gical picture, however differs conspicuously
from GBS and EAN. During the early pha-
ses of disease there is no or very little cellu-
lar infiltrate in PNS tissue (90.,94,105), a
characteristic finding in GBS. Several
works suggested that anti GalC antibodies
are of major importance in the pathogenesis
of demyelination in this model (64.91.,105).
GalC is a constituent of myelin lipids both
in the peripheral and the central nervous
systems. Indeed, the injection of anti-GalC
directly into the peripheral nerve induced
the same model disorder (91). Histologica-
lly, changes in tissue include splitting and
vesiculation of myelin with local edema fo-
llowed by appearance of macrophages. Re-
markably enough, lymphocytes are absent.
Although animals immunized with CNS or
PNS nerve tissue produce antibodies io
GalC (58), attempts to produce EAN em-
ploying GalC as antigen were unsuccessful.
In 1979 Saida et al (92) reported that re-
peated immunization of rabbits with GalC
in complete Freund’s adjuvant induced a
demyelinating disorder affecting only the
PNS within 6 weeks to one year following
immunization. Histopathologically disease is
mainly confined to loci in the rabbit PNS
where the blood-nerve barrier is defective -
the dorsal root ganglia and the nerve roots
next to them (95). All these experiments
indicate that GalC induced neuritis is an
antibody mediated phenomenon. Whether
this model is relevant to human GBS re-
mains an open question.
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Subsequently, serum obtained from GBS
patients was injected intraneurally to expe-
rimental animals. In several works this
caused local demyelination (41,93,104).
Severity however, as measured by conduc-
tion block and histopathological examination
was less than in EAN or CalC induced neu-
ritis. Mononuclear infiltration was present
but to a lesser extent and in a different dis-
tribution. This could not be reproduced in
other works (30,96,110) and serum from
controls produced the same phenomenon
although to a lesser degree (93). Thus,
whether GBS serum contains specific de-
myelinating factors, antibodies or other, is
not yet clear.

Circulating immune complexes have been
detected in GBS patients (36,43,47,107,
110) and they may be responsible in part
for renal impairment in these patients.
Again they were present only in part of the
sera obtained from GBS patients and in
controls as well. The .demyelinating nature
of the disease and its histopathological fea-
tures do not favour an immune complex
mediated disorder. When this type of patho-
genetic mechanism is presumed, as in poly-
arteritis nodosa and serum sickness, mono-
neuritis multiplex is seen and tissue damage
is due to ischemia-infarction (29.,50). The
relevance of the presence of immune com-
plexes to pathogenesis of GBS is therefore
unknown. Whether they induce direct ner-
ve injury, trigger an immunological res-
ponse to nerve tissue, or by breaking the
blood-nerve barrier pave the way to cell-
mediated or antibody induced demyelination
(76), or whether they are just epipheno-
mena is still unsettled.

Plasmapharesis was reported to improve
the clinical course of GBS and chronic re-
lapsing inflammatory polyneuropathy (21,
60,74,86,111) and others. Nevertheless,
within the time this treatment can be cffec-
tive most untreated patients will improve
spontaneously. That makes any evaluation
of the efficacy of plasmapharesis impossible
until the results of the present randomized
controlled trial of this treatment on a large
number of patients will be published. If
plasmapharesis turns out to be effective in
GBS this may aid the understanding of di-

sease pathogenesis. The removed circulatory
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demyelinating factor can be an antineural
antobody but other blood-born factors must
also be considered. Plasmapharesis can re-
move circulatory antigen-antibody immune
complexes and immune regulatory or cyto-
toxic factors released by T cells as well as
lymphotoxic antibodies to suppressor T
cells is observed in rheumatoid arthritis and
systemic lupus erythematosus (69,103).
Two natural occurring demyelinating di-
sorders of the PNS are recognized. Coon-
hound paralysis is a disease affecting hun-
ting dogs 7 to 14 days after they have been
bitten by a raccoon (33,46). There may be
one bout or dogs can suffer a relapse cither
spontaneously or following a second bite.
Despite trials no infective agent could be
discovered. Pathologically findings are in-
distinguishable from human GBS and EAN
in dogs. Marek’s disease (MD) occurs in
chickens infected with MD virus - a lym-
photrophic herpesvirus (28,67). The virus
can be detected in peripheral nerves of in-
fected chickens and in PNS cultures of in-
fected birds. It is confined to satellite rcells,
nonmyelinating Schwann cells and lympho-
cytes (77). The detection of the virus is
extremely difficult. Explantation and in vi-
tro cultivation of peripheral nerves and
dorsal ganglia provides a stimulus which
induces appearance of viral antigens and
capsids suggesting that infection in the
animal is latent rather than active. The pa-
thologic lesions in MD are similar to these
present in EAN (57). Lymphocytes in ihe
demyelinating lesions in MD predominantly
T cells (88) and elimination of B lympho-
cytes by surgical removal of. the bursa of
Fabricius does not protect against disease,
but in fact favours it (75). Therefore di-
sease seems to be cell mediated but the an-
tigen(s) that T cells are reacting to are un-
known. Virus associated membrane antigen:
have been demonstrated on lymphocytes la-
tently infected with MD virus (85) as well
as Epstein-Barr virus (106). Lymphocytes
then can attack Schwann cells harboring
the virus with secondary “bystander” non-
specific demyelination, or virus antigens
may cross-react with a myelin component
and lymphocytes sensitized against viral an-
tigens misdirect destruction to myelin. The
relevance of MD to human GBS is intri-
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guing since two other herpes viruses, name-
ly Epstein-Barr virus and cytomegalovirus
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precede GBS in a significant number of
cases (38).

SUMMARY

Disorders of putative or proven autoim-
mune pathogenesis may have some of the
following featores: Amonophasic, polypha-
sic or clronic progressive clinical course:
CO-ocurrence of two or more autoimmune
disorders the same patient; Familial tenden-
cy: Precipitation of disease appearance or
relapse by infection or by vaccination.

All this characteristics are present, at
leart in part, in Guillain-Barré syndrome
(GB5). Cumulative evidence implies that
GB5 is an immune mediated disease of the
peripheral nervous system (PNS) and iis-
sue damage may occur by cellular and or
humoral pathways.

The link between infection, mainly viral
or antiviral vaccination and pathogenesis of
GBS remains unknown.

During the acute phase of GBS there is
an increased incidence of glomerulonephritis
sometimes caused by deposition of imune
complexes in renal glomeruli and tubuli ba-
sement membrand.

Association of GBS with other diseases of
putative autoimmune pathogenesis has been
reported.

Autopry findings in 50 patients with
GBS showed that the PNS was consistently
affected, findings being localized around
nerve roots. No pathology was detected in
the central nervous system (CNS).

Today GBS is regarded as a neuropatty
consisting of inflamatory lesions scattered
throughout the PNS where segmental de-
myelination occurs in the presence of lym-
phocytes and macrophages.

Several experimental models in animals
which simulate human GBS have been in-
duced. The most extensively investigated
model is experimental allegie neuritis
(EAN). Bothchronic and relapsing forms
of EAN may follow immunization. The se-
quence of histological eve events is similar
in all respects to human GBS. Two basic
proteins were found in myelin of animals
and human peripheral nérves, EAN indu-
ced by bovine protein was enhanced when
combined with gangliosides fromthe same
souree, indicating that gangliosides may
serve as a natural adjuvant in the produc-
tion of EAN.

Peripheral blood lymphocytes from ihe
mayority of patients suffering from GBS
are capable of attacking and destroying
myelin in vitro.

It is crucial evidence that EAN is a cell
mediated disorder and this is a pont in a-
vor of cell mediated immunity (CMI) cau-
sing also GBS.

Several studies have demonstrated ihe
presence of antibodies along inyeling of pe-
ripheral nerves obtained from biopsies of
GBS patients. Serum obtained form GBS
patients was inyected intraveurally to expe-
rimental animals. In several works this cau-
sed local demyelination. Circulating immu-
ne complexes have been detected in GBS
patients and they may be responsible in part
for renal impairment in these patients.

If plasmapharesis turns out to be effective
in GBS this may aid the imderstanding of
disease pathogenesis.

RESUMEN

Desordenes de supuesta o probada pato-
genia autoinmune, pueden tener algunas de
las siguientes caracteristicas: un curso cli-
nico monofasico, polifasico o cronico pro-
gresivo; la existencia en el mismo paciente
de dos 0o mas desérdenes autoinmunes; ien-
dencia familiar; precipitacion de la enfer-
medad o de la recaida por infecciéon o por
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vacunacion.

En el sindrome de GUILLAIN-BARRE
(SGB) las caracteristicas senaladas estan
presentes, por lo menos parte de ellas. Evi-
dencias se acumulan que implican que el
SGB es una enfermedad mediada por la in-
munidad del sistema nervioso periférico
(SNP) y el dafio tisular puede originarse

Vol. 15. — Numbers 3-4. — 1981



EXPERIMENTAL IMMUNOLOGY OF GUILLAIN - BARRE SYNDROME

por via celular o tumoral.

El vinculo que puede existir entre una
infeccion principalmente viral o una vacu-
nacion antiviral y la patogenia del SGB aun
no ha sido aclarado.

Durante la fase aguda del SGB se hace
presente una creciente incidencia de glomé.
rulonefritis, a veces originada por la depo-
sicion de complejos de inmunidad en los
glomérulos renales y en las membranas ba-
sales tubulares.

Se han mencionado casos de asociacion
del SGB con otras enfermedades de posible
patogenia de autoinmunidad.

Los hallazgos observados en la autopsia
de 50 pacientes afectados de SGB pusieron
en evidencia dafio en el SNP localizado al-
rededor de las raices nerviosas. En el siste-
ma nervioso central (SNC) no se compro-
baron cambios patologicos.

Actualmente el SGB es considerado como
una neuropatia constituida por lesiones in-
flamatorias difundidas en el SNP, en las
que se aprecia desmielinizacién segmentaria
con la presencia de linfocitos y macrofagos.

Experimentalmente se ha logrado en ani-
males obtener modelos que reproducen ol
SGB del ser humano. El modelo que ha
merecido mas estudio es la neuritis alérgica
experimental (NAE).

El proceso inmunitario puede originar
formas de evolucion cronica o a recaidas 2n
NAE. En la histologia el caracter 2volutivo
es similar a lo que acontece en el SGB de!
hombre. Dos tipos de proteinas basicas han
sido observados en la mielina de los nervios

periféricos de los animales y seres humanos.
La NAE promovida por proteina de bovino
resulté acrecentada cuando se le agrego
gangliosidos del mismo origen, lo cual in-
dica que los gangliésidos pueden promover
una contribucién natural en la gestacion de
la NAE.

Los linfocitos de la sangre periférica pro-
venientes de la mayoria de los pacientes que
sufren del SGB son aptos para agredir y
destruir la mielina in vitro.

Existe una clara evidencia de que la
NAE es un disturbio mediado por células,
lo cual es un argumento en favor de que =l
SGB es también causado por una inmuni-
dad mediada por células (IMC).

Diversos estudios biépsicos han demostra-
do la existencia de anticuerpos en la mie-
lina de los nervios periféricos en pacientes
con el SGB.

En distintas investigaciones se ha obser-
vado una desmielinizacion local, inyectando
en animales experimentales en los mnervios,
suero recogido de pacientes con el SGB.

En pacientes con el SGB se ha compro-
bado en la circulacion complejos de inmu-
nidad, que pueden ser causales en parte del
sufrimiento renal que a veces presentan.

Si la plamaferesis resulta siendo cfectiva
en el SGB, esto puede resultar un argu-
mento para definir la patogenia de la en-
fermedad.

La enfermedad de MAREK (EM) se
origina en gallinas infectadas con el virus
EM que es un virus herpético linfotropico.

RESUME

Des désordres de pathogénie prouvée ou
supposée d’origine autoimmune, peuvent
avoir quelques unes des caractéristiques sui-
vantes: une évolution clinique monophasi-
que, poliphasique, cronique ou progressive;
I’existence chez le méme individu de deux
ou plus de deux désordres autoimmune: la
tendance familiale; 'accélération de la ma-
ladie ou de la rechute par infection ou va-
ceination.

Dans le sindrome de GUILLAIN-BARRE
(SGB) ces caractéristiques sont présente:
ou du moins quelques unes d’entre ell-s.
Des évidences s’accumulent qui indiquent
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que les SGB est une maladie dans laquelle
le systeme nerveux intervient par son im-
munité et la lésion tissulaire peut avoir son
origine par médiation cellulaire ou tumora-
le.

La relation qui peut éxister entre une in-
fection principalement virale ou une vacci-
nation antivirale et la pathogénie du SGB
n’a pas encore été dilucidée.

Il existe une incidence croissante de glo-
mérulonéphrite au cours de la phase aigue
du SGB, quelques fois provoquée par la lo-
calisation dans les glomérules ou dans les
membranes basales tubulaires, d’2léments
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d’immunisation.

On a mentioné des cas d’association du
SGB avec d’autres maladies de possible pa-
thogénie autoimmune.

Les trouvailles observées dans les autop-
sies de 50 malades affectés du SGB ont mis
en évidence des lésions du SNP localisées
autour des racines nerveuses. Il n’a pas cte
trouvé de lésions dans le systeme nerveux
central.

Actuellement le SGB est considéré com-
me une névropathie constituée par des lé-
sions inflamatoires diffuses du SNP, dans
lesquelles on observe une démyélinisation
segmentaire avec la présence de lymphoci-
tes et de macrophages.

Chez l'animal, on a obtenu de maniere
expérimentale des modeles qui reproduisent
le SGB de I'homme. Le modele le plus étu-
dié est la névrite alergique expérimentale
(NAE).

Le processus immunitaire peut donner
des formes d’évolution cronique ou a rechu-
te en NAE. L’histologie a un caractére évo-
lutif similaire a celui du SGB de I'’homme.
Deux types de protéines on été observées
dans la myéline des nerfs périphériques des
animaux el des humains. La NAE provo-
quée par des protéines bovines a été agravée
par la présence de glucosides du méme ori-
gine, ce qui sugere que les glucosides peu-
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vent avoir une naturelle contribution dans
la gestation de la NAE.

Les lymphocites du sang périphérique
qui proviennent de la grande majorité de
malades qui souffrent du SGB sont aptes
pour attaquer et détruire la myéline in-vitro.

Il est évident que la NAE est un irouble
dans lequel les celludes interviennent, ce
qui est un argument a faveur de que le
SGB est aussi provoqué par une immunité
a meédiation cellulaire (IMC).

Diverses études et biopsies ont démontré
I’éxistence d’anticorps dans la myéline des
nerfs périphériques chez des malades por-
teurs du SGB.

Diverses études ont observé une démyéli-
nisation locale, si I'on injecte dans les nerfs
d’animaux de laboratoire, du sérum de pa-
tients porteurs du SGB.

Chez des porteurs du SGB on a trouvé
dans la circulation des complexes d'immu-
nité qui peuvent élre en partie, responsa-
bles des lésions rénales qui se présentent
parfois.

Si la plasmaphorese est efficace dans le
SGB, ceci peut étre un argument pour dé-
finir la pathogénie de la maladie.

La maladie de MAREK (MM) se voit
chez des poules infectées par le virus MM
lequel est un virus herpétique lymphotro-

pique.

ZUSAMMENFASSUNG

Stérungen angenommener oder erprobter
autoimmuner Pathogenie konhen einige der
folgenden Charakteristikas haben: Einen
klinisch monophasischen, poliphasischen
oder chronisch-progresiven Kurs; die Exis-
tenz beim selben Patienten von zwei oder
mehr Storungen autoimmuner Art; fami-
liaere Tendenz; Prezibitation der Krankheit
oder Riickfall durch Infektion oder Vaku-
nation.

Beim Syndrom von GUILLAIN BARRE
(SGB) sind die angezeigten Charakteristi-
kas vorhanden, wenigstens Teile davon.
Augenscheinlich héaufen sie sich an und
schliesen ein, dass die SGB eine Krankheit
ist verurs sacht durch die Immunitat des
peripharen nervosen Systems (SNP) und
der Gewebeschaden kann sich bilden durch
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Zellularen oder tumoralen Weg.

Die Beziehung, die bestehen kann zwis-
chen einer Infektion hauptsichlich durch
Virus oder einer Antivirusimpfung und
der Pathogenie der SGB ist noch nicht ge-
klart worden.

Wihrend der akuten Phase der SGB
macht sich bemerkbar eine Neigung zu ei-
ner Glomerolonephritis, manchmal verur-
sacht durch die Deposition von Komplexen
von Immunitat bei den renalen Glomerulos
und in den basalen tubularen Membranen.

Es werden Fialle erwahnt von Assosiasion
der SGB mit anderen Krankheiten einer
moglichen Pathogenie der Autoimmunitit.

Die Befunde bei der Autopsie von 50
Patienten, erkrankt an SGB, ergaben das
Vorhandensein von Schaden im SNP. lo-
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kalisiert an den nervosen Wurzeln. Beim
nervosen Zentralsystem haben sich keine
pathologischen Anderungen ergeben.

Aktuell wird der SGB betrachtet als cine
Neuropathie hervorgerufen durch entziin-
dliche Verletzungen verstreut im SNF, bei
denen man eine Desmielinisation im Seg-
ment mit der Anwesenheit von Lymphozi-
ten und Makrophagen.

Experimental hat man bei Tieren Mode-
lle erzielt, die den SGB des Menschen ve-
rursachen. Das Modell hat ein starkeres
Studium bei der allergischen experimenta-
len Neuritis (NAE) verdient.

Der immunitare Prozess kann Formen
der Evolution hervorrufen chronischer Art
oder Riickfall zu NAE. In der Histologie
ist der Carakter der Evolution gleich dem
SGB des Menschen. Zwei Typen von basis-
chen Proteinen sind beobachtet worden bei
dem Myelin der periphirischen Nerven der
Tiere und Menschen. Die NAE verursacht
durch Protein von Rindern ergab sich ver-
mehrt, Wenn man Gangliosiden desselben
Ursprungs zusetzte, was anzeigt, dass die
Gangliosiden eine natiirliche Kontribution
bei der Entwicklung der NAE beitragen
konnen. Die Lymphoziten vom peripheris-
chen Blut, erhalten von der Mehrheit der

Patienten die an SGB leiden, sind geeignet,
um das Myelin en vitro anzugreifen und
zu zerstoren.

Es besteht ein klarer Beweis, dass die
NAE eine Storung ist hervorgerufen durch
Zellen, was ein Argument ist zu Gunsten
dessen, dass SOB ebenfalls verursacht ist
durch eine Immunitit von Zellen (DC).

Verschiedene bioptische Studien haben
die Existenz von Antikorpern on dem Mye-
lin der periphdren Nerven von Patienten
mit SGB. ergeben.

Bei verschiedenen Investigationen bat
man eine Desmyelinnisation lokal beobach-
tet, wenn man bei den Experimentaltieren
in die Nerven Serum, erhalten von Patien-
ten mit SGB, eingespritzt hat.

Bei Patienten mit SGB hat man bewie-
sen bei der Zirkulation Komplexe von Im-
munitit, die die Ursache sein konnen teil-
weise des Nierenleidens, das sie manchmal
haben.

Wenn die Plamaferesis effektiv bei SGB
ist, konnte dies ein Argument sein fiir die
pathogenische Definition der Krankheit.

Die Krankheit von MAREK (KM) onts-
teth bei Hennen, die mit dem Virus KM
infiziert sind, das ein lymphotroper herpe-
tischer Virus ist.
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A History of Stroke

By
LAWRENCE C. McHENRY, JR., M.D.

Professor of Neurology Bowman Gray School of Medicine
of Wake Forest University Winston-Salem, North Carolina

The first adequate account of stroke or
apoplexy appeared in the Hippocratic wri-
tings. Apoplexy in Greek meant “struck
with violence” and implied, in addition,
being struck by lightening or a thunder-
bolt with resulting paralysis of some part
or all parts of the body. According to Hi-
ppocrates, the causes of apoplexy were va-
ried but generally related to the heating »f
the blood vessels of the head which there-
by attracted phlegm or caused the flow of
black bile into the head. In the Hippocra-
tic aphorism these are several references io
apoplectic attacks.

During the spasms, the loss of speech for
a long time is unfortunate: if present for a
short time it proclaims a paralysis of the
tongue, of the arm or of parts situated on
the right side.

This is the earliest Greek reference to
the loss of speech occurring with paralysis
on the right side of the body. In the Hip-
pocratic aphorism: there are parts which im-
ply apoplexy and many modern concepts
are expressed, such as “persons are most
subject to apoplexy between the ages of ior-
ty and sixty” and “Unaccustomed attacks
of numbness and anesthesia are signs of im-
pending apoplexy”. A probable subarach-
noid hemorrhage is also described in his
aphorisms.

When persons in good health are sudden-
ly seized with pains in the head, and straig-
htway are laid down speechless, and brea-
the with stertor, they die in seven days, un-
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less fever comes on.

Aretaeus believed that “should indeed the
apoplexy be severe”, the patient is as good
as dead, particularly in the aged, for “they
cannot survive the greatness of the illness
combined with the misery of advanced li-
fe”. Aretaeus attributed the attack to con-
gestion of the flow of blood. He also im-
plied that there may be a deficiency of
blood to the involved part, saying that the
blood is diverted from the diseased region
to the healthy part: “thither the revolusion
is made from the parts affected”. This is
the first implication, although vague, that
ischemia may be responsible at times for
apoplexy. To Aretaeus, apoplexy was an acu-
te disease different in some ways from pa-
ralysis.

Apoplexy is a paralysis of the whole ho-
dy, of sensation, of understanding and of
motion; wherefore to get rid of a strong at-
tack of apoplexy is impossible, and of a
weak not easy.

He also noted the unilateral characteris-
tics of apoplexy in his statement, “In sma-
ller attacks of apoplexy, it is necessary to
consider whether the paralytic seizure be on
the left or on the right side”.

Paul of Aegina followed Hippocrates and
Aretaeus in forming his conceptions of apo-
plexy.

When the common origin of the nerves is
affected: and from it all the other parts of
the body have lost their motion and sensi-
bility, the affection is called apoplexy, by
which the leading energies are impaired:
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but if the obstruction is in either side, it
is called hemiplegia and paralysis; and if
the injury is seated in any one part, it is
called an affection of that part and hence
Hippocrates says, “His leg was seized with
apoplexy”.

Wherefore apoplectics lie speechless, mo-
tionless, and insensible, without fever. The
precursors of this affection are sudden and
acute pain of the head, distention of ihe
jugular veins, vertigo, flashes, as it were
of light in the eyes, an inordinate coldness
of the extremities, palpitation and difficult
motion of the whole body.

Celsus differentiated apoplexy from para-
lysis by observing that in apoplexy the who-
le body is paralyzed while the effects of pa-
ralysis are local.

Apoplexy to Galen and his predecessors
was merely a clinical conception. Its cau-
sation by cerebral hemorrhage or softening
was unknown and remained so until the
17th Century. Consequently, Galen follo-
wed Hippocrates in attributing apoplexy to
an accumulation of phlegm in the arteries
of the brain which obstructed the passage
of the animal spirits from the ventricles.

Galen was also the originator of another
error regarding the cerebral circulation. He
discussed in detail the blood supply of the
brain and adopted the Alexandrian idea of
animal spirits and the rete mirabile, a net-
work of blood vessels on the base of the
brain in animals. Galen considered this net-
work essential for functioning of the brain.
He must have observed the rete at the ba-
se of the brain of an ox which he dissec-
ted. The rete mirabile does not appear in
man and this error caused much confusion
for centuries. Both Vesalius and Leonardo
da Vinci followed the ancient class’cal tra-
ditions also drew the rete mirabile. In da
Vinci’s sketch, he seems to have superim-
posed the rete on the human brain: despi-
te the fact that he could not have obser-
ved it there. Galen elaborated and extended
the Alexandrian theory of animal spirits
and their product'on in cerebral blood ve-
ssels. He paid more attention to the blood
vessels of the brain than to other structu-
res because he considered their function im-
portant. Galen described the carotid arte-
ries and some of the intracranial branches,
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as well as the venous sinuses. It was not
until the 17th Century when the hexago-
nal circle of the base of the brain in man
replaced the notion of the rete mirabile.

Although a few additional clinical featu-
res had been presented during the Middle
Ages and Renaissance, little was added to
the ancient descriptions and concepts of
apoplexy. In the 17th Century, Wepfer ma-
de the first correlations between apoplexy
and hemorrhage. Other early descriptions
of this disease were given by Bayle (1677),
Nymman (1670), Mistichelli (1709),
Chandler (1785), and Kirkland (1792).

In his play, “Henry IV”, Shakespeare
gives some notions of apoplexy in the 17th
Century:

Falstaff: And I hear moreover, his high-

ness is fallen into this same whoreson apo-
plexy.

Chief Justice: Well, heaven mend him!
I pray let me speak with you.

Falstaff: This apoplexy is, as I take it, a
kind of lethargy, an’t to please your lord-
ship; a kind of sleeping in the blood. a

whoreson tingling.

Chief Justice: What tell you me of it? Be
it as it is.

Falstaff: It hath its original from much
grief, from study and perturbation of the

Brain. I have read the cause of its effects
in Galen.

Although Thomas Willis was one of the
foremost contributors to neurology, the stru-
cture for which he is eponymously remem-
bered was actually described by several
others before him. The arterial circle of ves-
sels at the base of the human brain was
first mentioned as such in 1561 by Gabriel
Fallopius: a pupil of Vesalius. Fallopius
described the union and later division of
the vertebral arteries and the union of the
anterior rami (corresponding to our ante-
rior communicating arteries) to the caro-
tid arteries. Only part of the posterior com-
municating artery was mentioned and it
had only an indirect connection with the
external branch (corresponding to our mi-
ddle cerebral artery) of the carotid artery.
Fallopius’ description resembles one side
of the arterial circle shown in the drawing
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by Casserio, a professor at Padua and one
of Harvey’s teachers. Casserio (1632) first
illustrated the circle of Willis probably as
early as 1616 showing the complete union
of the posterior communicating artery on-
ly on one side.

The arterial circle next appeared in the
anatomical work of Johann Vesling, a pro-
fessor of anatomy and surgery at Padua.
In Vesling’s plate (1647), the poster'or ce-
rebral arteries are absent and the basilar
artery divides into two large posterior com-
municating arteries.

It can easily be seen that the circle of
Willis was not first observed by Willis. His
own studies (1664), however, were the
product of careful observation and experi-
mentation. Willis also showed the existen-
ce of the blood vessels within the substan-
ce of the brain by injecting solutions of
dark colored dye into the peripheral vessels
and noting the appearance of dark spots on
the surface of the brain. His anatomical in-
jection of the cerebral blood vessles are se-
cond only to the great Dutch anatomist,
Ruysch (1724). Willis did not, in fact,
claim the description of the circle of him-
self. He acknowledged previous anatomical
studies. He was, however, along with Wep-
fer, the first to recognize the clinical im-
portance of the circle. Willis records the
clinical history of two patients where he
suggests that the anatomical anastomoses
prevented apoplexy or paralysis. One pa-
tient had occlusion of both the right caro-
tid and vertebral artery but did not have
apoplexy during life. Willis reasoned that
the remaining large vessels running to the
arterial circle to the base of the brain were
able by the way of their “mutual conjei-
nings” to ‘““supply or fill the channels or
passages of all the rest”.

Willis was also the first to recognize that
lesions in the region of the internal cap-
sule produce hemiplegia. Willis wrote that
in post-mortem examinations of patients af-
flicted with “long and severe paralysis. .
these bodies were less firm, discolored. .
and the striae much obliterated”. He was
referring here to ‘““the internal capsule”.

In the 17th Century, studies of apople-
xis were carried out by Gregor Nymman
(1670) of Whittenberg. Using Varolio’s
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method of dissection, he published the first
monograph on apoplexy. Although his hy-
pothesis of the cause of apoplexy is intert-
wined with their erroneous 17th Century
concepts of the movement of vital spirits,
Nymman did recognize that an apoplectic
attack would occur with the closure of ves-
sel or passageways that bore vital spirits o
the brain.

The most significant advance in the in-
vestigation of apoplexy came with the pre-
cise studies of the brillant Johann Jacob
Wepfer of Schaffhausen. Wepfer, a remar-
kable practitioner and physician to the Du-
ke of Wurtemberg, performed meticulous
studies (1658) of the cerebral blood ves-
sels in the brains of patients with apople-
xy. He dissected and traced the carotid and
vertebral arteries from their origin to the
formation of the circle of Willis. He was
the first to illustrate the siphon of the ca-
rotid arteries and gave a good description
of the course of the middle cerebral artery
in the Sylvian fissure and of other cerebral
arteries including the circle of vessels at the
base of the brain.

That apoplexy was often due to cerebral
hemorrhage was little known until Wepfer's
Treatise on Apoplexy which passed through
five printings from 1658 to 1724. Wep{el
described four cases of cerebral hemorrha-
ge of rarying severity from subarachnoid
bleeding at the base of the brain to massi-
ve intracerebral hemorrhage. Wepfer ap-
plied Harvey’s concept of circular blood
flow through the body recognizing flow
through the carotid and vertebral vessels
with egress through the dural sinuses and
jugular veins. He recognized that anything
capable of prevent'ng the influx of blood
to the brain from the cerebral arteries and
its return through the jugular veius was
capable of producing apoplexy. Obstruction
of the internal carotid artery or tihe verte-
bral artery by compression or by the occlu-
sion or narrowing of the lumen by corpora
fibrosa (small fibrous bodies) in the wall
of these vessels would prevent insufficient
blood from entering the brain.

Wepfer declared that those most liable
to apoplexy were the obese whose face and
hands were livid and those whose pulse
was constantly irregular. This is the first
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implication that hypertensive individuals
or patients with cardiac disease are more
liable to apoplexy. Wepfer recognized that
the clinical picture in apoplexy varied and
that the brain cannot be deprived of its
nourishment for even a short time. He {ur-
ther recorded that some patients are im-
mediately deprived of all senses while ot-
hers may recover from an attack in relati-
vely a short time; still others will have a
hemiplegia if one side of the brain alone
is involved. The nature of the attack: he
held, depends on the amount and degree
of arterial obstruction.

Although Wepfer was the first to recog-
nize that apoplexy often resulted from ce-
rebral hemorrhage, he was not definite in
his opinion that the location of the lesion
was on the opposite side. As a rule, Wep-
fer looked for the lesion on the same si-
de. Morgagni in the 18th Century claimed
for his master, Valsalva, the credit for de-
monstrating that in a hemiplegia the lesion
should be looked for on the opposite side
of the brain. The actual demonstration of
the mechanism of paralysis on the opposite
side of the lesion in apoplexy, however,
was made by Mistichelli. In his book on
apoplexy, Mistichelli speaks of the crossed
relationship as a well recognized fact and
endeavors to explain his views of the ana-
tomy of the brain, particularly the decu-
ssation of the pyramids. The occurrence of
atherosclerosis of blood vessels had been
recognized as early as Da Vinci but Fran-
cois Bayle was among the first to relate
it to apoplexy. Bayle gave a description of
the calcification of plaques seen in the ce-
rebral vessels.

In his study of the pathology of the ner-
vous system, Morgagni provided one of the
earliest works in neuropathology. The first
book of his “Disorders of the Head” was
divided into fourteen letters or chapters.
The first consisted of pain in the head and
the next four are on apoplexy which Mor-
gagni divides into three classes: serous apo-
plexy, sanguinous apoplexy, and apoplexy
that is neither serous or sanguinous. It is
in these chapters that Morgagni first pre-
sents the pathological evidence that the le-
sion in apoplexy is on the side opposite to
the paralysis.
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Morgagni believed that the extravasation
of blood was from an aneurysmal state of
the arteries, but added that he did not con-
ceive them as true aneurysm. Blood vessels
that ramify to the brain, he noted, charac-
teristically had delicate coats; when they
became moderately enlarged, they could su-
ddenly rupture. The soft substance of the
brain yielded to the impulse of the blood,
thus forming the apoplexy and laceration
at the same time. If the power of the heart
and arteries did not languish: the lacera-
tion increased and with it the disease in-
creased. This in turn formed smaller or lar-
ger cavities from the ruptured vessels, de-
pending on the diameter of the vessel, the
size of the rupture, the degree of conges-
tion and the laxity of the brain itself. The-
se cavities might be in the substance of the
brain, might rupture into the ventricles or
outwardly upon the surface of the brain.

Morgagni also described cavities in the
deeper parts of the brain, lined by a tough
substance or membrane. These, he consid-
ered, were originally produced by extrava-
sation of blood in attacks of apoplexy in
which the patient had survived. This was
the first clear elaboration of the findings in
apoplexy since the pioneer descriptions of
Wepfer in the 17th Century.

The 18th Century notions on apoplexy
largely reflected the experience of previous
observers; apoplexy was still classed mere-
ly as a sudden deprivation of all sensation
and motion with the exception of the heart
and thorax. Apoplexy included lethargy
and coma, and covered practically all condi-
tions of unconsciousness and semiconscious-
ness from any cause. This resulted in en-
dless disputes as to treatment by bleeding,
counter-irritation and so forth. The situa-
tion is exemplified by William Cullen, who
placed apoplexy in “Of comata, or the loss
of voluntary motion” in his section *“Of
Neuroses or Nervous Disease”. Cullen dis-
tinguished apoplexy from palsy in that the
former was an affection “of the whole po-
wers of sense and of voluntary motion™.
Apoplexy was different from syncope in
that with apoplexy there is a “‘continuance
of respiration and the action of the heart”.

In the 18th Century, the English patho-
logist, Matthew Baillie, in the last chapter
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of his Morbid Anatomy (1793) on “Dise-
ased Appearances of the Brain and its Me-
chanisms” includes a section on cerebral
hemorrhage.

It is very common in examining the bra-
in of persons who are considerably advan-
ced in life, to find the trunks of the inter-
nal carotid artery upon the side of the se-
lla turcica very much diseased, and this di-
sease extends frequently more or less into
the small branches. The disease consists in
a bony or earthy matter being deposited in
the coats of the arteries, by which they lose
part of their contractile and distensible po-
wers: as well as their tenacity. The same
sort of diseased structure is likewise found
in the basilar and its branches.

The vessels of the brain under such cir-
cumstances of disease, are much more liable
to be ruptured than in a healthy state.
Whenever blood is accumulated in unusual
quantity, or the circulation is going on in
them with unusual vigor, they are liable
to this accident, and accordingly in either
of these states ruptures frequently happen.
Were the internal carotid arteries and the
basilar artery not subject to the diseased al-
terations of structure which we have des-
cribed, effusions of blood within the cavity
of the cranium, where there has been no
previous external injury, would be very ra-
re.

Baillie thus pointed out that cerebral he-
morrhage was due to disease of the blood
vessels of the brain but did not recognize
the vascular disease as a cause of brain sof-
tening.

Portal (1781, 1811) wrote that there
was no way of distinguishing between he-
morrhage and “serous” apoplexy from a
clinical point of view. Serous or nonhe-
morrhagic apoplexies were considered to be
of a circulatory origin and caused by vas-
cular engorgement. The first suggestion
that cerebral embolism could cause apople-
xy is found in van Swieten’s (1754) com-
mentaries on Boerhaave.

It has been established by many obser-
vations that these polpys occasionally attach
themselves as excrescences to the colum-
nae carneae of the heart, and perhaps then
separate from it and are propelled, along
with the blood, into the pulmonary artery
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or the aorta, and its branches. .. were they
thrown into the carotid or vertebral arte-
ries, could disturb—or if they completely
blocked all approach of arterial blood to the
brain—utterly abolish the functions of the
brain.

In the works (1802) of the great Lon-
don practitioner, William Heberden, there
is a description of transient cerebral vas-

‘cular insufficiency, which often precedes

complete paralysis.

A faltering and inarticulation of the voi-
ce, drowsiness' forgetfulness, a slight dele-
rium, a dimness of sight, or objects appe-
aring double, trembling, a numbness gra-
dually propagated to the head, a frequent
yawning, weakness, a distortion of the
mouth, a palpitation, a disposition to faint;
some, or most of these have preceded a pal-
sy for a few minutes, or for some hours, or
even for a few days; in a weakness of the
limb, or of one side, has been many mo-
nths, or a few years, gradually increasing
to a perfect loss of one sider or a hemi-
plegia. I have known a sleepiness and du-
plicity of objects with violent pains and fi-
ghtness of the head for two days, then the
senses and voice were lost on the third and
the man expired. A numbness of the hand
has come on the first day, and on the se-
cond a faltering of the voice, and a palsy
on the third.

One of the most unusual 18th Century
contributions to cerebral vascular disease
was the case of Gaspard Vieusseux, a Swiss
physician. He suffered from what confor-
ms in some aspects to be a lateral medulla-
ry syndrome. He recorded his symptoms
himself and they were presented by Mar-
cet to the medical and surgical society of
London on December 18, 1810 Vieusseux
had suffered pain and analgesia on the left
side of his face and a left facial paresis in
addition to vertigo, vomiting, dysarthria,
dysphagia, ptosis of the left eyelid, and
anhydrosis on the left. On the right trunk
he had analgesia and thermoanesthesia; his
left extremities were weak. After improve-
ment, Vieusseux did well for over five years
until he was suddenly seized with a great
debility of the left side w.th giddiness and
palsy of the mouth and tongue. This cli-
nical case of a lateral medullary syndrome
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appeared 85 years before Wallenberg’s cla-
ssic description.

At the turn of the 19th Century, apople-
xy was classified by Pinel and others as a
form of cerebral neurosis. This was a re-
flection of the lack of contemporary kno-
ledge concerning the pathology of apople-
xy and of unwillingness to accept hemo-
rrhage, as described by Wepfer, as the sin-
gle cause of the symptom complex consi-
dered to be apoplexy. Most medical writers
admitted that hemorrhage might cause apo-
plexy, but only the vaguest conjectures we-
re advanced to explain what the cause was
when no hemorrhage could be found.

The definition of apoplexy was so broad
and vague that an impracticable latitude in
morbid findings was allowed. Furthermore,
the postmortem difference between infare-
tion and hemorrhage was still unknown
since the pathological substratum of throm-
bosis and infarction was not elucidated until
the middle of the 19th Century. Early 19th
Century works on apoplexy include those
by Gay (1807), Montain (1811), Richel-

mi (1811), Portal (1811), Rochoux
(1814), Rostan (1823), and Granier
(1826).

The first idea that anemia of the brain
rather than vascular congestion might be
the cause of apoplexy is to be found in the
work of John Cheyne (1812). He wrote
that the affection produces an excitement
of the arteries of the brain which may lead
to “interrupted circulation and absorption
of the brain”. Although he did not speci-
fically conclude that cerebral anemia was
the cause of apoplexy, he described patho-
logical cases of cerebral infarction and of
cerebral hemorrhage. Cheyne pointed out
that in those who survive “a stroke of apo-
plexy” for a considerable time, there may
be found in the brain a cavity filled with
serum which is rusty yellow in color and
which may stain the substance of the brain
in the neighborhood of the rupture. He {fur-
ther postulated that the cavities are lined
by a membrane “which obtains the power,
not only of absorbing the red particles of
the blood, but of secreting a fluid which
is of a nature perhaps less irritating that
the original extravasation”. This work con-
tained Cheyne’s conception of the role of
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the cerebral circulation in apoplexy and the
pathological findings in this condition. In-
cluded in this work are five plates illus-
trating various forms of apoplexy that we-
re engraved from the drawings of the spe-
cimen in Charles Bell’s museum. These in-
clude the earliest illustration of a subara-
chnoid hemorrhage and examples of cere-
bral infarction

In the first separate work on Neurology
in the early part of the 19th Century, John
Cooke, who was a physician at the London
Hospital wrote a Treatise on Nervous Di-
seases. The first volume of Cooke’s (1820-
1823) work contains his 1819 Croonian
lectures on apoplexy, in which he summa-
rized the contemporary concept of apople-
xy. Although he had little new to add io
the subject, these lectures contain one of
the best sources of information on the his-
tory of apoplexy. Apoplexy was considered
by Marshall Hall (1836) to be a form of
“congestion and hemorrhage in the ence-
phalon™ with little differentiation of the ty-
pes of attacks. In the treatment of apople-
xy Hall recommended blood-letting, purges
and counter-irritants, measures that had
been in vogue for nearly two hundred years.
Romberg (1853), too, added nothing on
apoplexy, which he included among the
various ‘‘cerebral paralyses™ in his section
on the “Neuroses of Motility”.

The first useful clinical classification of
apoplexy was introduced by the French ana-
tomist Antoine Etienne Renaud Augustin
Serres, physician to the Hépital de la Pit.é.
He (1819, 1823-1824) believed that apople-
xies were of two types, those with and tho-
se without paralysis, and that these occured
in a ratio of four to one, respectively. In
the majority of cases (those with paralysis)
the brain was involved. In the latter group,
without paralysis, the meninges rather than
the brain were affected. Clinically the pa-
tient showed general lassitude, obtundation,
bradycardia, slow respiration and reduction
of other functions. This group probably re-
ferred to patients without focal {indings,
such as may occur in meningeal versus ma-
ssive intracranial hemorrhage, and in con-
trast to individuals with paralysis, from fo-
cal cerebral infarction. Serres’ classification
became generally accepted in the early part
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of the century. He later (1822) reported
a case of cerebellar apoplexy, shortly befo-
re Parker (1845) observed a case of pon-
tine apoplexy.

Another early 19th Century writer was
John Abercrombie who published a work,
“Pathological and Practical Researches on
Diseases of the Brain and Spinal Cord” in
1828. The second part of this work is on
the apoplectic affections. This includes dis-
cussion of the current concepts of cerebral
circulation as well as description of the cli-
nical course and various pathological fin-
dings. In an analysis of more than forty ca-
ses of apoplexy. Abercrombie (1828) went
into great detail concerning various aspects
of the disorder. Clinically, apoplexy was
put into three classes by Abercrombie. The
first: primary apoplexy, occurs when the
patient is suddenly struck down, deprived
of sense and motion, as in a deep sleep.
Convulsions may occur and there may be
rigid contraction of the muscles of the ex-
tremities of one side with relaxation of the
other. In such state of profound stupor ihe
patient may die after various intervals from
a few minutes to several days, or he may
recover perfectly without any bad conse-
quences of the attack remaining; or he may
recover from the coma, with paralysis of
one side. This paralysis may disappear in
a few days, it may subside gradually or it
may be permanent. Other functions, such
as speech, may be affected in the same ma-
nner. Clinically, this class probably inclu-
ded intracerebral hemorrhage and most ca-
ses of massive cerebral infarction. Primary
apoplexy from a pathological point of view
resolved itself into three divisions: apoplexy
with extravasation of blood, apoplexy with
serous effusion and apoplexy without any
morbid appearance obvious in the brain.
Abercrombie considered the latter category
to be simple apoplexy.

The second class of apoplexy as descri-
bed by Abercrombie is the form in which
the disease begins with a sudden pain in
the head. The patient becomes pale and
faint, generally vomits and often falls. He
may or may not be paralyzed, but is usua-
lly not. Recovery generally occurs, although
coma and death may supervene. Most ca-
ses of subarachnoid hemorrhage from a

320 —

ruptured aneurysm will fall within this
group. In Abercrombie’s third class of apo-
plexy, the patient is suddenly deprived of
the power of one side of his body and of spe-
ech, without stupor. The patient usually re-
covers, but become stuporous. In many cases
the recovery is gradual at the end of seve-
ral weeks or months and the patient may
remain well for several years, unless he is
cut off by a fresh attack. This group most
likely encompassed cases of cerebral vascu-
lar insufficiency or vascular occlusion.
Abercrombie describes the various clini-
cal symptoms of the patients in his three
classes of apoplexy, as well as the variety
of pathological findings in the disease. Be-
sides Cooke’s review of the disorder, Aber-
crombie’s work was the most significant ad-
vance in the study of apoplexy since that
of Morgagni. In addition to his clinicopa-
thological case presentations, Abercrombie
also discussed the notion of the etiology of
apoplexy, suggesting the following as po-
ssible causes of apoplexy: spasm of the ves-
sels, interruption of the circulation, narro-
wing or contraction of the arteries and rup-
ture of diseased vessels or aneurysms pro-
ducing hemorrhage. He noted the frequent
occurrence, especially in elderly people, of
small opaque osseous rings constricting the
lumen in the principal arteries of the brain,
and further noted that the inner coat of
the artery might be thicker. Abercrombie
recognized that the rupture of diseased ar-
teries was an important cause of apoplexy.
In the early part of the century, however
the role of vascular occlusion as a cause of
apoplexy was not yet firmly established.
From the pathological studies that had
been made at this time, a crude notion of
the relationship between the lesion and the
clinical findings was formulated. Serres,
Foville, Pinel and others believed that para-
lytic affections of the arms with or without
rigidity were due to lesions of the thalamus
and posterior part of the brain. Lesions of
the corpus striatum including the internal
capsule were thought to cause paralysis of
the leg. Although these concepts of cerebral
localization were in error, they were the
first crude attempts at some form of loca-
lization of function within the brain. Also,
before the clinicopathological studies of
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Charcot and others, these were the ecarliest
attempts at correlating clinical signs in pa-
tients with involvement of a specific area
in the brain found at postmortem.

By 1840, John Hughes Bennett (Hope,
et al., 1840) distinguished four forms of
apoplexy. First was the transient type,
which had been described by Abercrombie:
where the symptoms last less than a day.
“Primary apoplexy” was a form in which
there was either death of a slow recovery
from the affection. ““Ingravescent apople-
xy” was characterized by partial recovery,
succeeded by a relapse. The last form, ‘“pa-
raplexic apoplexy” had been described by
a relapse. The last form, “paraplexic aplo-
plexy” had been described by Hippocrates
and was considered to be synonymous with
paraplegia, which at this time meant para-
lysis anywhere in the body. Paraplexic apo-
plexy was apoplexy complicated by paraly-
sis. Bennett believed that increased intra-
cranial pressure was the basic cause of apo-
plexy.

The role of disease of the arteries in the
production of apoplexy had been suggested
by Morgagni and was illustrated by Bright
(1831, 1836). In a color plate of the ba-
silarvertebral system on the “under part of
the cerebellum, the pons varolii and the me-
dulla oblongata™, Bright showed that the
vertebral and basilar arteries and “the ar-
teries proceeding from them are in a highly
diseased state, their coats having become
studded with cartilagenous patches... by
this disease the diameter of the vessels is
rendered irregular”. Bright also illustrated

“the external surface and coronal section in
a case of acute softening of the brain which
involved most of the territory of the mid-
dle cerebral artery. The various sites of ce-
rebral hemorrhage are shown in other pla-
tes. To Bright, inanition of deficiency of
the cerebral circulation was as follows:

...a very powerful cause of many deran-
gements in which the brain and nervous
system bear a prominent part: it shows it-
self in that general want of power which
depends on an insufficient supply of nou-
rishing and stimulating blood to the brain.
It may arise from excessive depletion; in
which case it may be but a temporary ef-
fect, having amongst its symptoms, inten-
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se headache, a sense of ringing in the cars,
deafness, confused vision, or total blindness,
syncope, and convulsion.

The relationship of anemia of the brain
to apoplexy was set forth in a series of ex-
periments of ligation of the carotid artery.
This was first performed by Cooper (1836)
and repeated in 1842 by Sedillot. Chevers
(1845) made the earliest comprehensive
review of the effects on the cerebral circu-
lation of obliteration of the carotid arteries.
The fact that alterations in the cerebral
circulation might be related to *““cerebral ac-
cidents” or apoplexy was brought out in
the clinical and experimental studies of Bu-
rrows. Although first suggested by Cheyne,
it was Burrows (1846) who gathered strong
evidence on the relationship between cere-
bral anemia and apoplexy. He was the first
to point out that the effects of cerebral
anemia could be produced not only by ob-
vious anemia itself- but also by a dimuni-
tion in vascular pressure insufficient to dri-
ve blood through the brain. Burrows was
also aware that cardiac and apoplectic sym-
ptoms may occur simultaneously. At the sa-
me time softening of the brain from ““obli-
teration of the arteries” was described and
distinguished pathologically from cerebral
hemorrhage by Carswell (1838), Cruveil-
hier (1835-1842), Durand-Fardel (1843),
and others.

The concepts of apoplexy in the middle
of the 19th Century were reviewed by Co-
pland (1850), Mushet (1866), Lidell
(1873) and others. Hughlings Jackson
(1875) was among the earliest to be firmly
convinced that cerebral vascular occlusion
produced softening of the brain and cere-
bral infarction. In Gower’s Manual (1866-
1888) specific clinical descriptions of cere-
bral vascular disorders are given, including
basilar artery disease.

The next most significant advance in the
study of apoplexy came in the elucidation
of areas of vascular supply of the brain and
in the demonstration of the common siles
of lesions in the brain following vascular
occlusion and hemorrhage. This was largely
carried out by Henry Duret (1873, 1874)
in Charcot’s laboratory at the Salpétriere.
Duret studied more than two hundred ca-
ses to formulate his classification of cere-
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bral softening and hemorrhage from an an-
atomical point of view. He mapped ihe
areas of distribution of the anterior, m.ddle
and posterior cerebral arteries, as well as
the penetrating branches to the basal gan-
glia and brain stem. He demonstrated the
subarachnoid arterial anastomosis by tying
three of the principal arteries of the circle
of Willis and injecting the fourth. With
Charcot he described the lenticulostriate
artery, styling it the “artery of cerebral he-
morrhage”. The usual sites of infarction
and hemorrhage in the lateral and medial
ganglionic areas were described, as well as
their variations. Although the role of vas-
cular occlusion in the production of cere-
bral infarction had been demonstrated by
Virchow (1856) and by Cohnheim, Duret
and Charcot first used the pathological le-
sions so produced to demonstrate the natu-
re and evolution of cerebrovascular disea-
se. The details of their work are clearly
presented in the 1883 English translation
of Charcot’s lectures on -localization of ce-
rebral and spinal diseases.

At the same time as Duret was perfor-
ming his studies in Paris, Otto Heubner,
profesor of medicine at Leipzig, carried out
a similar investigation of the anatomy of
the vascular supply of the brain. Heubner
(1874) demonstrated by injection the sub-
arachnoid arterial anastomoses, which he
believed had an important role in the dis-
tribution of blood via a complex canal net-
work. He also described the recurrent arte-
rial branch from the anterior cerebral arte-
ry to the anterior limb of the internal cap-
sule, as well as syphilitic arteritis; both of
these discoveries were named for him.

Other investigations of the cerebral vascu-
lature were performed: the most important
being those of Beevor (1907, 1908-1909).
The definitive modern studies of the arte-
rial supply of the brain and the distribution
of Sylvian infarcts were performed by Foix
(1923, 1925, 1927) and his associates and
by Pfeiffer (1928).

During the 19th Century it was genera-
lly accepted that cerebral hemorrhage re-
sulted from rupture of diseased cerebral ar-
teries. Charcot (1866) and Bouchard
(1872), however, put forth the hypothesis
that apoplectic hemorrhages were due to mi-
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nute dilatations on the cerebral blood ves-
sles. These were called “miliary aneurysms”
and were considered to cause the hemorrha-
ge, which in no way was considered to be
related to atherosclerosis of the cerebral
blood vessels. The subject was discussed by
Liouville (1871) and the role of miliary
aneurysms in cerebral hemorrhage conti-
nued to be contested even into the 20th
Century.

The concept that the occlusive disease of
the extra-cranial blood vessels could be res-
ponsible for neurological symptoms was first
put forth by Chiari (1905). He emphasized
the frequency of atherosclerosis in the re-
gion of the carotid bifurcation, believing
that such lesions cause cerebral symptoms
from atheromatous embolization. Ramsay
Hunt (1914) gave the first definitive des-
cription of the role of the carotid artery
occlusion in the production of vascular le-
sion of the brain and the symptoms so pro-
duced. Early modern scientific studies of
the role of atherosclerosis in vascular disea-
se were by Faber (1912) and on ccrebral
arteriosclerosis itself by Wolkoff (1933).
Hypertensive encephalopathy was described
by Oppenheimer and Fishberg (1928); Bin-
swanger (1917) suggested that chronic pro-
fessive subcortical encephalitis was due to
atherosclerosis, and Spielmeyer (1928) was
among the first to recognize the effects of
transient cerebravascular insuff.ciency.

The occurrence of meningeal apoplexy or-
subarachnoid hemorrhage was recognized
by Morgagni, who implied the existence of
intracranial aneurysms. A ruptured aneu-
rysm in a case of apoplexy had been re-
ported by Biumi in 1765, but it was Gil-
bert Blane who gave the best clinical pic-
ture and autopsy finding of a “‘case of
aneurysms of the carotid arteries”. The pa-
tient had been under Blane’s care and John
Hunter performed the autopsy. The first
illustration of a subarachnoid hemorrhage
from an aneurysm is in Cheyne’s (1812)
book of apoplexy. Other cases were subse-
quently described by Blackall in 1813, Se-
rres in 1819, Jennings in 1832 and Brin-
ton in 1852. Bright’s (1831) atlas contains
a picture of a small mycotic aneurysm that
“by its bursting had produced effusion of
blood upon the surface of the brain and
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consequent apoplexy”.

The role of the cerebral circu'aiion in
normal brain metabolism and in disease sta-
tes was greatly clarified during the Nine-
teenth Century. One of the fundamental
doctrines of circulatory physiology was pos-
tulated by Alexander Monro secundus
(1783). From his experience in brain ana-
tomy, Monro deduced that the cranium is
a rigid box completely filled with incom-
pressible contents.

For being englosed in a case of bone, the
blood must be continually flowing out of
the veins that room may be given to ihe
blood which is entering by arteries. For, as
the substance of the brain, like that of other
solids of our body is nearly incompressible,
the quantity of blood within the head must
be the same' o1 nearly the same at all -
mes whether 1n licalth or disease.

Monro’s concep!s were ~onfirmed by tae
experimental work of George Kellie (1824).
Kellie had noted that the brains of animals
killed by exsanguination still contained
blood, except where he had broken the in-
tegrity of the skull by trephining before
death. The Monro-Kellie hypothesis thus
postulated that the volume of the blood in
the brain does not change.

This concept was shown to be not ¢ntirely
valid, however, by the experimental work
of George Burrows physician to St. Bartho-
lomew’s Hospital, London, who performed
one of the first definitive studies of the phy-
siology of the cerebral circulation. In his
Lumleian Lecture of 1843-1844, Burrows
concluded that he had demonstrated iliat
the amount of blood in the brain can vary
and that this may be responsible for clini-
nical signs. Burrows’ work (1846) was a
milestone in the study of cerebral vascular
physiology.

The Monro-Kellie doctrine therefore per-
tained only to the constancy of the blood
volume of the brain, while Burrows showed
that the cerebrospinal fluid volume would
vary with alterations in intracranial ‘on-
tents. The production and absorption of ce-
rebrospinal fluid was sufficiently slow wun-
der normal circumstances, so that the Mon-
ro-Kellie doctrine generally heid as iar as
alteration taking place in the adult with an
intact skull over a short period of time.
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Many other investigators applied the Mon-
ro-Kellie doctrine, converting the craniover-
tebral cavity into an oncometer io measure
changes in the intracranial pressure, which
were interpreted as an alteration in intracra-
nial volume occurring with changes in blo-
od flow.

Sir Astley Paston Cooper, a leading Lon-
don surgeon, performed a remarkable ex-
periment (1836) to demonstrated that loss
of consciousness was due to anemia of the
brain. After tying off the carotid arteries of
a rabbit, Cooper then compressed the ver-
tebral arteries with his thumbs.

Respiration almost directly stopped; con-
vulsive struggles succeeded; the animal lost
consciousness and appeared dead. The pre-
ssure was removed and it recovered with a
convulsive inspiration. It laid upon its side,
making violent convulsive efforts, breathed
laboriously and its heart beat rapidly In iwo
hours it had recovered but its respiration
was laborious.

This important experiment was one of
the first demonstrations of the effects of
circulatory arrest and anoxia on the brain.

Frans Cornelius Donders was the first
investigator to study the cerehral eirculation
in a living animal by observalion of pial
vessels through a sealed glass window in
the calvarium. Donders, a professor at
Utrecht and a pioneer ophthalmologist, ob-
served (1850) variations in the caliber of
pial vessels in different states: especially
during asphyxia, in which these vessels we-
re significantly dilated. He was followed by
Angelo Mosso of Turing, who performed
one of the earliest studies of human cere-
bral circulation. Mosso (1881) recorded
changes in the volume of intracraniai con-
tents by sealing a tambour system to the
scalps of patients with cranial defects and
continuously recording the =zlteration pro-
duced under varying physiological eonditi-
ons. The changes in cerebral bloud ilow
which he inferred from his measurements
were often quite accurate.

The regulation of the cercbral circulation
was further elucidated in the experiments
of Roy and Sherrington (1890). Using a
delicate recording apparatus, the measured
changes in the vertical diameter of the brain
in the open cranium. They found that un-
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der many experimental conditions the blood
supply of the brain varied directly with the
blood pressure in the systemic arteries. They
also observed that during asphyxia and fo-
llowing the intravenous infusion of strong
acids, a marked expansion of the brain oc-
curred which was independent of the arte-
rial blood pressure. Stimulation of the va-
somotor nerves, they discovered, affected in-
trinsic control, and anemia caused vasocon-
striction with an increese in the blood flow
From iheir many stadies they concluded
that the variation in caliber of the cerebral
vessels was regulated by

.. .the chemical products of cerebral me-
tabolism contained in the lymph which ba-
thes the walls of the arterioles of the
brains. .. In this reaction the brain posse-
sses an intrinsic mechanism by which its
vascular supply can be varied locally in co-
rrespondence with local variations of func-
tional activity.

This concept of Roy and Sherrington was
subsequently proven to be the basis of the
regulation of cerebral circulation. Although
Sir Leonard Hill (1896) and Sir W. H.
Bayliss (1895) suggested that the cerebral
circulation varied directly with the blood
pressure in the systemic arteries, their con-
cept, accepted for nearly twenty-five years.
was later proven invalid. Cappie (1890)

and Browning (1897) also produced nota-
ble monographs on blood circulation in the
brain. Bayliss (1902), in studying vasomo-
tor regulation of brain Llood flow, was the
first to present definitive evidence that chan-
ges in intraluminal pressure would cause
alterations in tone of the arterial wall.

Studies of the human cerebral circulation
were made much less difficult by the de-
monstration by Abraham Myerson and his
colleagues (1927) that cerebral venous
blood could be obtained safely and easily
through the insertion of a needle into the
internal jugular vein. Using this technique
changes in cerebral blood flow were estima-
ted by Lennox and Gibbs (1932) by mea-
suring cerebral arteriovenous oxyger, glu-
cose and carbon dioxide difference.

The definitive work on cerebral blood
flow was carried out by the utilization of
arteriovenous difference and the Fick prin-
ciple, elaborated by Adolf Fick of Cassel.
A pupil of Ludwig, Fick produced works
on medical physics and heat production du-
ring muscular activity. The application of
his (1870) principle that the blood flow
of an organ may be determined providing
that the oxygen consumption and the arte-
riovenous oxygen difference are known, was

first used to study human cerebral blood
flow by Kety and Schmidt.
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Houses, the same as people, are born to fulfill a destiny, to contain hopes,
laughter, dreams and tears.

Many of them live several lives, to end in anonymity, destroyed by time.
Some survive sustained by historical events and reach immortality, and that was
the case of the Chateau of Malmaison. Malmaison, Napoleon and Josephine had
a date to be accomplished at a given time, to pass together to immortality.

While Napoleon was an adolescent growing in Corsica, surrounded by gre-
enish mountains and a wavy ocean, Josephine was a graceful girl, learning the
duties of @ future lady in the flowery and enchanting Martinique, the Mcelmaison
had alreedy a long history behind it.

Settled on the slopes of selvatic hills, crisscrossed by streams of clear waters,
Malmaison had travelled through the times enduring a hazardous life.

How far in time is Malmaison historically recorded?.

It belonged to the villa of Reuil which was already mentioned in the VIth
century. A fisher village was settled on the Seine between Malmaison and Bou-
gival and its owner Charles Martel divided his earnings with the monks, especia-
lly those of the Saint Denis Abadie.

In 845 the Normands invaded the place and fought the Royal troops which
fled.

After many combats and the spoils that followed them, this place deserved
the adjective of Malport or Melmaison, and thus its name was coined.

In a generous gesture Charles the Bald donated in 870 the district of Reuil
to the Abbey of Saint Denis.

The place was parcelled according to their convenience, but they maintained
their rule above them.

Towards the XIIIth century the fief of Malmaison was established and in
the beginning of the next century a Scotch named Onfroy d’Oricpatrie became
its owner, who lacking heirs donated this place in 1330 to Guy de Castres. Abbe
of Saint Denis who in 1337 turned it to his Community.

This place aroused the interest of Raoul Lamoureux, clerk of the Royal Trea-
sury who bought it in 1376. His son Raoul II sold the Malmaison to some relati-
ves, and this property became the property of different members of the same fa-
mily, passing from the Auverns, to the Perrots, Barentins, who for a time inhe-
rited Malmaison, facts that were recorded in historical documents, regarding this
place.

The construction of the mein building ir. moillon access without any sculpted
decoration, has a ground floor, first floor and an attic with nine windows. On the
roof between two pavillions the roof was covered with slates which dated to the
beginning of the XVIIIth century, and it is believed that by that epoch it belon-
ged to Cristopher Perrot, Councillor of the Parliament of Paris and son of the
President Claude Perrot.
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The entrance was located on the East side and a dry ditch was excavated
all around the building.

But this modest building was by no means considered the real Castle of Reuil.

The one that deserved this title was owned by the all powerful Richelieu,
whose dwellings gained in beauty and splendor under the direction of Jacques
Lemercier.

Impertant events were carried out and signed in this Castle such as the pro-
cess and judgement of the Marechal Maurillac and the treaty of the annexation
of Colman at France.

The Castle fountains and gardens resembled those of Versailles.

While the modest Malmaison, constructed in 1622 at the same time as the
Richelieu castle, it was condescendingly tolerated in its neighborhood.

Richelieu, being Minister of Louis XIII and enjoying great authority, bought
from the Abbey of Saint Denis the rights over Reuil and the neighboring fiefs
which included Malmaison.

But in 1686, Louis XVI gave the Lerdship over this district to the Ladies of
Saint Louis who were in charge of the girls of Saint Cyr.

Malmaison continued its voyage through time changing owners from time
to time.

While the appointed *“Castle ¢f Reuil” whose beauty and splendor were the
pride of Richelieu was steadily deteriorating until its very ruins were bought by
Massina, at the end of the XVIIIih century.

Charles Perrot Member of the Parliament acquired the Malmaison and after
marrying his daughter Marie-Madeline, Jacques Barentin, First President of the
Great Council, became the ocwner of Malmaison in 1685.

His sons and grandsons, Intendants of Orleans, leased these domains to some
distinguished personalities.

Since 1742 M. de la Jonchere became its long life tenant, introducing some
changes in the building: two attics in the wings of the roof were transformed into
pavillions. In 1757 M. de Boulogne general tax collector, rented the Malmaison
for a lapse of six years.

Afterwards Mme. Harenc de Presle became its tenant; gatherings at Mal-
maison of the most cultured people of her time, were held.

Mme. d’Aguessau widow of a council of State bought Malmaison in 1766 and
in 1771, this building was acquired by Jacques-Jean le Goulteulx du Moley gene-
ral collector of Lottery and administrator of the Discount Company, who paid
180.000 pounds for it.

Malmaison became the center of elegant gatherings of highly sophisticated
guests, where the best of the nobility were alternating with artists, men of letters,
and it was regarded as a pleasant and inspiring place, with beautiful natural
surroundings.

But the rumblings of Revolution were filtering into the conversations with
a tinge of danger. Premonitions of disaster were felt like menacing thunders.

When the storm shook the pillars of the French aristocracy, the Du Moley
could save their lives but by the forces of the circumstances they were obliged to
sell Malmaison.

In Croissy neighboring with Malmaison was a creole from Martinique named
Marie-Francois de Louvigne the widow of Jean Baptiste Lamothe-Hostin. There
Josephine was invited to spend a vacation while her husband Alezander de Beau-
harnais was engaged in political and military activities.

From her hostess’ house Josephine saw for the first time at the distance
the white walls and the slate roof of Malmaison and fell in love with it.

The vacation was abruptly interrupted when she was arrested to follow the
same fate as all the aristocracy of her time.

Her husband was beheaded on July 23 of 1794 and a few days later on
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August 23 she was liberated and returned to Croissy.

Josephine alone, with two children to take care of, faced a hard aspect of
life.

The reign of Terror changed her world and in the new one dll the old aris-
tocratic levels were vanishing. In this new world she met the General Napoleon
Bonaparte, and married him on May 9, 1796.

Even if Napoleon loved her and steadily carried her toward a luminous fu-
ture, she felt insecure.

They had separate belongings: their house in the Chantereine street became
Napoleon’s private property.

Some dark premonitions clouded Josephine’s thoughts, when time was sli-
pping by and after several years of marriage, and medical treatment, she failed
to give Napoleon an heir.

She feared divorce, especially when Napoleon’s brothers and sisters, were in-
sisting on the need that Napoleon had an heir to avoid future troubles to the
country. Their attacks were poisoning her life, and she remembered Malmaison
as a paradise where she would like to enjoy a peaceful and pleasant existence.

After Napoleon’s successful campaign in Italy, Josephine suggested to buy
Malmaison as a country house. Napoleon visited the place near the village of
Reuil, ten miles down the Seine from Paris.

But he did not obtain an agreement with the Du Moleys who wished a sum
superior to Napoleon’s offer.

Josephine was in love with Malmaison and decided not to give up her wish
to own it so she asked a friend of hers, Mr. Chanonier, an old neighbor of Croi-
esy to serve ds a mediator with the Du Moley.

Chanonier carried the message to the Du Moley, who conveyed to her their
last offer of 290.000 francs, for the castle. They valuated the mirrors in 20.000
francs and the furniture would be estimated by an expert.

They discussed the price end finally Josephine bought the Malmaison.

On April 21, 1799, in front of her notary Mme. Raguideur, she acquired
the domain of nineteen farms, on a surface of 260 hectares of wheat, vineyard fo-
rests, prairie, and the livestock.

The castle and its dependences, concerning the nine rooms of the “Batiment
de U'Horloge (the Clock Building) the four levels of the Tower with its Office
of Natural History and the Liberty Pavillion, the orange grove, the green-house,
the wine-press, the pidgeon-house, the mill, the aviary, the barn, and the apart-
ment of Mr. Lhuillier, the concierge.

In the notary document it is established that “La presente vente est faite
moyenement la somme de 225.000 francs, en deduction dequel prix Uadquéreur
......... a presentement payé ....... la somme de 15.000 francs ...”. “La
citoyenne Bonaparte declare que le 15.000 francs qu’ellevient de payer provien-
nent de Uemprunt qu’elle .en a fait de Jean Lhuillier cultivateur a Reuil”.

As could be gathered from this document, Josephine did not hesitate to loan
from the concierge the necessary amount of money to pay an advance of 15.000
francs needed to close the purchase of the chateaw Malmaison and to be in debt
for the rest.

In another document her notary stated that the furniture was bought by
Josephine for 37.516 francs in selling her diamonds.

At last Josephine has a home of her own.

Even if the furniture was deteriorated and mediocre, included a collection
of curiosities among them a straw stuffed lobster.

This was just a start, Josephine’s plans for Malmaison were grand, and some
vears after, it was transformed significantly.

Napoleon never forgot the affront that she caused him when she made the
house-warming of Malmaison in company of the handsome young Lieutenent
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Charles in his presence in Egypt. But Josephine exerted such a power over Na-
poleon that she always obtained his pardon.

The soreness of this fact was still remembered by Napoleon at St. Helene.

Josephine was elated, her new home reminded her of Martinique, her belo-
ved Island where she was born.

She beganr to spend money without measure, beyond her means, forgetting
to pay her suppliers and even her debt with the Du Moleys.

Napoleon acted generously forgetiing her treason paying all her debts, and
rescuing her from disaster.

Thus the Malmaison was completely acquired on 5 Nevose, 3 Pluviose, 5
Ventose, and VIII.

The castle of Malmaison was living its best times, Josephine continued her
way of living, it being impossible to refrain her from spending money. Napoleon
always cried, protested and paid.

Josephine, aimed at transforming Malmaison according to her wishes, called
to her aid two great artists, Charles Perrier, winner of the first prize in the Rome
competition in 1786 and Pierre Fontaine, the winner of the second prize in the
competition of 1785.

They were desolated at the sight of Malmaison. They wanted to build a real
castle. To reform Malmaison it would constitute for them a nightmare.

They lamented “It is a pity that we cannot have the occasion to have the
honor of constructing in this beautiful place of Malmaison a building worthy of
a great man whom we admire”.

Fontaine lamented in his diary the affliction of having to employ their ta-
lents in reforming an “old building”.

“It was necessary to reform and rend confortable a banned mansion whose
ruins were falling apart and that was built for ordmary people”.

In spite of all the troubles and expenses in repairing Malmaison, the First
Consul persisted in giving orders for making this place adequate. He ordered that
the dining room ought to be enlarged and that all the small rooms that preceded
it be desiroved, that a place for him ought to be made over the drawing room.

“He (the First Consul) let us perceive by his questions and among all the
great projects and magnificence that he proposed, that we must submit ourselves
te the most severe expense restrictions”.

And in spite of all these difficulties the architects transformed Malmaison
beyond recognition.

Inside the austere hall, Percier and Fontaine had achicved that the columns
placed in an exact proportion appeared as monumentals, this effect was softened
by great mobile mirrors which without being silvered would allow the perceptions
of the adjoining rooms.

Noisy parrots perched in the hall placed an array of colours and enlivened
the atmosphere.

Josephine was specially fond of these birds that reminded her of her native
Island, Martinique.

The floor was covered by black and white squared marble, giving the impre-
ssion of a big chess board.

The visitor, nowadays, may see around, the same busts of marble of the di-
fferent members of Bonaparte’s family as if they were placed there by hands of
destiny, to play a historical chess game whose moves will rend them immor-
tal. Now, motionless, placed around the walls, they may see crossing the hall
other lives that came to peer into their lives.

The reception apartments were decorated by Jacob Lafitte and Moench who-
se abilities rendered a beautiful effect, after a considerable effort to adapt the
old elements to the consular style whose characteristic was a great profusion of
Roman and Pompeyar: decorations.

330 — Vol. 15

. — Numbers 3-4.

— 1981



MALMAISON - Entrance

The Rosary, with the Empress Josephine Statue.




Vol.

The ground floor was modified so that a suite of large rooms mey communi-
cate with each other ending on one side in a small gallery and on the other end
in a library.

On the firsi [loor are the rooms of the First Consulate, another seven com-
fortable rooms, and ten or. the second one.

A small theater was constructed aside the building and was connected with
the gallery by a canvas covered passage.

The park has gained more than a half of extension. In a place where there
was a mill before, a siable was constructed for the chariots. Ancther one at the
end of the park with guards for the pickets of cavalry.

The kitchen that was placed underground was transported to one of the farms.

Josephine’s personal taste enhanced the gardens, the panorama became beau-
tiful, the streams of waters were directed according to her wish, to rest in ponds
or to continue their ways in graceful curves passing under bridges berdered by
flowered gardens.

Malmaison was iransformed beyond recognition and became the symbol of
two powerful personalities, to comply with each one’s wishes Lecame a “‘tour de
force” for the architects Fontaine and Percier.

When they finished the planting of the park, Josephine objected because
the straight avenues did not please her, she dreamed of a pork in the English
style. To design an avenue that corducts in a straight way to a point was in her
opinion against the best rules of gardening.

It is heartbrecking to read in the Fontaine’s diary all the bitterness and hu-
miliation he suffered in planning the garden.

“To talk about order and regularity in the planning of a garden was for her
@ blasphemy. She wanted only groups of effects, of opposites, and cbove cll of
feelings™.

They were happy that she conceded the avenue of the entrance and that a
tortuous design was spared for the transit of the horses.

Mr. Morel, an cld gardener, author of books on gardening, was for them an
unwelcome visilor.

He was ready to criticize all the works done, pointing out faults against good
taste, everywhere.

Desolated Fontaine remarks “A project of a botanical garden, with greenhou-
ses, barn yard, aviary, tree-nursery and with a pavillion in the center,
in whose interior was a Museum, was already presented and was very much prai-
sed, one of the greenhouses was already built, but the patriarch of the Lnglish
gardens did not like it”. The greenhouse was rejected.

On September 7, 1801 he wrote in his diary “M. le General Duroc confided
to us that the First Consul had appointed M. Lileur from Ville-sur-Arce as inten-
dant of the gardens, and I have heard rumors at Malmaison that the architects
did not know anything.about gardening, and if Mr. Morel were not so old, he
could direct the gardens™.

“I didn’t answer, I understood from whom the first part of the sentence
came and I recognized from the second that our aim was lost”.

These bitter words came from an architect recognized as one of the best ar-
tists of his time.

In spite of all these disagreements and changes of intendants of the gardens
of Malmaison they became world famous by their beauty and the collections of
rare plants brought from almost every courtry of the world.

Thibaut and Vignon built in 1805 a large green house which was named
“Little Malmaisor” a delightful place scented with the smell of exotic flowers.

It has been referred in a beautiful illustrated book entitled “Gardens of
Malmaison by the world famous Ventenet.

Another exciting book was one entitled *“Descriptions of rare plants cultiva-
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Berthault and Lenoir: The Temple of Love. Malmaison Park.

ted in Malmaison and Navarre, published by the famous botanist Bonpland who
accompanied Humbolt on an expedition to America. This book was published in
1813. i

He was appointed intendant of the domain of Malmaison in 1809. Josephine
who was a wonderful match-maker married him to a creole like her from the
Martinique, a widow, who made him very unhappy.

The park remodelled by Berthoult in 1805 reached the peak of its beauty,
when he got from Alexandre Lenoir, founder of the Museums of French Monu-
ments, columns that were to embellish the construction of a small ancient temple
and the statue of “Love” made by Tassaert; he also furnished different types of
statues, the rostral columns and the lovely statue of Nepiune that was placed in
the “Naumache” on the “Neptune Fountain™, and the obeliscs placed at the en-
trance of a stone bridge.
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Sculpture of Neptune before at “Naumache” or Fountain of Neptune. Malmaison Park.

Art from different epochs enhance Malmaison, some ancient, lile the Etrus-
can vases and bronzes, that were mixed with splendid statues of Canova, that sha-
red everybody’s admiration with the most celebrated paintings from Pousin, Pa-
tter, Rembrandt, Le Lovain, etc and were placed in the Big Gallery, bestowing
upon it the impression of a museum of high quality.

At the beginning of 1809 it was incorporated a Music Room under the wise
direction of Berthault.
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Josephine’s love of beauty made her a wonderful collectionist of the best in
Art, and as she was a passionate lover of Nature, she never erded in her persistan-
ce in getting the most rare and beautiful plants.

This was a kind of worship because es Sir Thomas Browne said “All things

Bosio: Love throwing an arrow and hiymng away. Marble 1810. Belore at the center of the
salon of the Hothouse.
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are artificial, for nature is the art of God.
She managed to get by most surprising means the specimens she wanted.

She wrote General Brune Ambassador in Constantinople the following letter
dated March 16, 1804.

“Votre situation vous met a portée de me procurer toutes les plants du Le-
vant, et je vous devrai l'advantage et le plaisir d’avoir les plus beaux et la plus
curieux jardin de L’Europe” “Entre les choses precieuses que vouz pourriez m’a-
dresser, je citerai les cerises de Cerasontes les glards de chéne Velani, les noise-
ttes de Constantinople, le saule pleureur odorant d’Alep”.

N’oubliez pas la promise que vous m’cvez faite de faire executer des foulles
en Grece el notament a Athene par nous procurer des medailles, des marbres et
des bronzes antiques”.

“Your situation allows you to provide me with all the plants of the East and
I would owe you the advantage and the pleasure of having the most beautiful
and the most curious garden of Europe”.

“Among the precious things you can send me I will mention the cherries of
Cerasontes, the acorn of cek Velani the hazelnut of Constantinople, the scented
weeping willow from Aleppo”.

“Dor’t forget your promise of ordering that excavations be made in Greece
and especially in Athens to cbtain for me medals, and antique bronzes”.

To another diplomatic in mission in Berlin, and who had sent her notices
about the beautiful flowers of Pomerania she sent the following letter:

“On m’e assurée qu’il avait aussi des plantes tres rares dans le jardin de
Pelecteur de Hesse et dans ceus du Hanovre. Je crois que ses collections ne son
pas indignes de vous soins’.

“I have been assured that there also exists very rare specimens in the gar-
dens of the Elector of Hesse and also in those of Hanover. I believe that their
collection deserves your attention”. Mr. de Beauharnais brother of his first hus-
band who was ambassador in Spain knowing her predilection for plants sent her
many beautiful specimens that she thanked in a letter dated February 18, 1808,
his contribution to beautify her gardern “d’orner Malmaison de nouvelles riche-
B e “Mon seul regret en recevant ces plantes a été de voir que la
route en avait endommagé une assez grande partie ........................
Je serai charmée aussi de avoir quelques tableaux de Morillos (sic) et de UEspa-
nolet™.

“To adorn Malmaison with new richness™ ................ “My only
regret in receiving these plants has been to see that a great number of them have
been damaged during the voyage™ ... ... .. I would be also enchanted if I could

have some painiings of Morrillos (sic) and of the “Espanolet” Jose V. Ribera.

Josephine was insatiable in getting beautiful things in all its manifestations
paintings, antiques, colorful birds, beautiful and rare plants, incurring sometimes
in excesses that aroused commentaires like this:

According to Mademoiselle Avrillon “The Empress could have built a tre-
mendous palace for what she poured into improvements for that relatively simple
country state. “Why, I once saw her pay three thousands francs for a single tulip
bulb from Holland™.

From the Directory days she was critized by the Marquies de Sade who said
“Not all the revenues of all the provinces of France could have satisfied her
extravagances™.

Josephine’s search for plants is a rever ending task. and her wishes were
respected even during wartime. It is interesting to remark that the English ve-
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ssels were ordered to let pass the grains, the buds, and branches, coming from
the antipodes.

Josephine made a wonderful contribution to the gardening of France, accli-
matizing many hundreds of new specimens at Malmaison.

Her collection of roses were very much praised and became famous, more
than 250 different kinds of roses fiourished at Malmaison among them “Belle
sans flaterie”. “Beautiful without flattery” and “Cuisse de nymphe emué” “Leg
of touched nymph”.

In the midst of these natural surroundings, a highly sophisticated life was
maintained.

A savory mixture of aristocrats playing at being revolutionaries and of revo-
lutionaries aspiring at being aristocrats.

Malmaison became the favorite place of Napoleon; it was commented that
in visiting Malmaison he was as happy as a boy on vacation.

A ball at Malmaison was a most delightful event, Josephine was a model of
grace and elegance.

From Paris to Malmaison a stream of carriages came to attend the social
event. At one of these balls Josephine startled the attendance by wearing a gown
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Girodet: The Apotheosis of the French Heroes, who died for the Country during the Liberty
war 1801, Destined for the Salon of Malmaison, Malmaison Museum.
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Gerard Ossian evoque the Phantoms at the Tume of the Harp on the Borders of the Lora.
1800-1501.
Destined for the Salon of Malmaison. Malmaison Museum.

created for her by Leroy; it was made of gleaming white satin covered by thou-
sands of very palid pink rose petals. Marie Joseph Rose, as she was baptized was
the only beautiful Kose that night.

Theatrical events also took place at Malmaison, which Napoleon enjoyed
very much, seeing members of his family and other persons of Malmaison acting
in different plays.

Bourrienne and Hortense behaved as consummated actors and were the most
brilliant stars of this amateur company.

The theater was in a separate building, and had seats for 200 persons; this
was connected with the Long Gallery, a true museum displaying treasures of art
pieces among them some of striking beauty coming from Italy and Egypt.

In the so-called little Gallery, today known as the Music Room, streams of
music filled Malmaison inviting to dance. Hortense, Josephine’s daughter was a
great composer and singer.

Josephine, seated at her golden eagle harp was a delightful vision, she ex-
celled and dominated the art to look always beautiful and elegant. W hether sea-
ted at the musical instrument, or when led by the Consul she opened the ball.
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But not everything was singing and dancing at Malmaison; early in the
morning, a multitude of messengers arrived who were standing still with respect,
when with rapid steps the little boots of Napoleon resounded rapidly crossing the
hall, he received the visitors or messengers in his office library.

It is worthwhile to remark that this place was ordered by Napoleon in [uly
1800 and was finished on September 23, in spite of all the difficulties that were
necesary to cbviate.

Only Percier and Fontaine, recognized talents in architecture could trans-
form an inadequate place into a splendid room, to house an armonic and func-
tional library.

The soffit was painted by Moench following the drawing instruc-
tions of the architects.

This is a very well preserved room at Malmaison and one of the most admi-
red by the visitors.

Even so, Napoleor. objected that the room seemed more like a sacristie than
an Office-Library.

But in reality the architects and associates had performed a wonderful achie-
vement that has rendered an elegant place in spite of the fact that they were
handicapped by its former construction.

In the corner they made two small arched vaults, one central vault rests on
two semicircular vaults. The vaults are separated by arcades that sustain the cor-
nice of mahogany wood. All was performed with perfect geometry.

In the underground of the library was originally situated the kitchen, and
mirrors ought to be placed in order to hide the chimney coffer.

All the details were closely studied to obtain @ comfortable place with many
ornaments and places for ‘books. There were windows which communicate with
the garden and brightened the library with its refreshing view.

In the arched vaults of the ceiling could be seen the decoration in meda-
llions with the portraits of Muses or immortals like Dante, Voltaire, Ossian and
others.

If Napoleon thought of this place as a sacristie, this impression was enhanced
when the rorthern winds brought the sonorous vibrations of the bells of Reuil to
the Angelus with the most beautiful voices.

There Napoleon had moments of profound recollectior, reading poetry, his-
tory, travel narrations.

Many of them bear his handwriting on the margins.

All the beoks have under the monogran P.B. (Pagerie-Bonaparte) a seal
reading “BIBLIOTHEQUE DE LA MALMAISON”. A marble bust of Josephine
made by Bosio and placed on the shelf of books, symbolized that she was always
first in his thoughts.

There is also a small statue of bronze that depicts the Emperor measuring
distances on a plane.

Napoleon loved Malmaison and he used to say that he was as happy there
as in the battlefield.

It is significant that he crdered Percier and Fontaine that a Council Room
ought to be built adjoining his Library Office.

The room cught to simulate a military tent. It is really the most colorful
and original room of Malmaison, no cther palace in the world has a room like
that. |

Percier and Fontaine were the architects and decorators while the furniture
was from Jacob Freres and brought from Saint-Cloud.

This room with the appearcnce of a tent had elegance and military garb.
Swords that sustain the curtains and the trophies painted on the doors, comple-
ted the adorments and beauty.

In this historical place an active life was held in which participated Mem-
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bers of the State Council, other consuls and messengers from princes of foreign
states.

Under this military tent were celebrated important events such as the con-
clusion of the ireaty of Saint Idelfonse by which Spain returned Louisiana to
France; there he negociated the Concoidate, established the peace conditions with
Austria and England, and where he planned and organized the Legion of Honor.
There he established the first articles of the civil law and elaborated the Instruc-
tion Law.

In this very place he discussed projects and rules to be established as Law.
Some of his biographers stated that he always posed the same questions “Here is
a project”. :

“Are all the cases foreseen?”” “Why didn’t you take care of that?”. .. “This,
is it necessary to say?.

But above all he was always concerned “Is that just?... Is that useful”? if
the projet had the deserved questions.

He discussed exhaustively every point, looking for the exaet equilibrium
that means justice.

He liked very much to be informed, to prove his ideas testing them against
the others, until the perfect solution was achieved. Jesephine was a wonderful
hostess and after receiving the news of Marengo, she geve a dinner on the open
under the trees, in the park, on October 23 a reception in honor of General Mo-
reau and a breakfast offered to the new sovereigns of Etruria.

Dramatic instances were lived at Malmaison wher: a conspiration to assassi-
nate Napoleon was discovered and the Duke d’Enghien. was found guilty. He
and others had hired assassins in Paris, and were awaiting the news of Napoleon’s
death to conduct the royalist armies accross the Rhine into Alsace.

The fate was against the thirty years old Duke d’Enghien, the last on the
Conde’s line.

Even when Josephine pleaded Neapoleon to pardon the young aristocrat, Na-
poleon was inflexible and the Duke was executed.

This was a decisior: that raised a historical controversy, but even in his last
moments at St. Helene, he in his last will and testament declared that this was
the only solution left, and he would take the seme resolution if under the same
circumstances.

Other important events were elaborated at the Council Room, the ratification
of the Treaty of Saint Idelfonse and the Peace of Amiens with England (1801)
and @ very delicate point. the conclusion of the Concordat of 1802 by which the
Government of the Republic recognized that the Cetholic, Apostolic, and Roman
religion was the faith ¢f the mejority of the French people, and on the other
hand the Holy Father was pleased and expressed that the greatest of the benefits
for him, would be that the reestablishment of this creed were also professed by
the Consuls of France.

Napoleon wished to have good relations with the Monks who were enemies
of France after 1789.

The dining room was enhanced by paintings of Laffite who painted on the
doors aery figures of beautiful dancers.

The chairs where of ebony ar:d had nacre incrusted.

We have seen or one of cur visits to Malmaison the dining table, with the
remmant of a wonderful vermilion dinner set a gift from the City of Paris given
to the Emperor on the occasion of his coronation.

Napoleon was very moderate in his meals, many times he lunched alore or
accompamed by some interesting people, like scientists, men of letters, and artists
in whose company he relaxed from his own preoccupation.

A continued activity would seem foreign to a country manor like Malmaison,
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and which through its doors messengers came and went carrying out news and
orders.

But sometimes the activity relaxed and then Josephine ook her promenade;
there was colorful animation of carriages attended by a multitude of pages.

They went through the Park to the woods. They passed near the wonderful
places of captivating beauty like the pond of St. Cucufa and the streams of wa-
ters with greenish reflections from the trees, they moved through a seented at-
mosphere of a bucolic gaiety.

Passing through bridges and following the twisting ways of the English
gardens the carriages disappeared and joined again and again.

They passed by the Temple of Love admiring all the time the beautiful flo-
wer whether in the open or at the internationally famous Malmaison hotgarden
with their exotic ones.

Josephine’s love of nature was also extended to the animals, and the people
passing through the park admired white and black swans gliding on the silky
waters of the lake, the jumping kangaroos and the swift gazelles appearing and
disappearing through the trees, beautiful birds of colorful feathers many of them
brought from Martirique, singing a symphony to life calm llamas, and monkeys
shrieking and jumping from iree to tree, gave the park an unusual charm, mix-
ture of Zoo and Botanical Garden.

In the museum of “La Rochelle” there is an embalmed female orangutan
who died at Malmaison in 1812.

Malmaison was a curicus mixture of beauty and force, beauty shed every-
where by Josephine, imaginative, elegant and an art lover, and force by Napoleon,
practical, intelligent and a man of war.

THE EAGLE AND THE- SWAN

The eagle and the swan. These two birds so different in their characteristic
and form became the symbol of Napoleon and Josephine.

Josephine, soft, graceful, a lover of art and nature and identified herself with
the swan majestic in its attitudes, symbol of love, soft, calm gliding on placid wa-
ters, reflecting like a mirrer its beauty.

Once the city of Amiens wishing to compliment her sent to her as a gift
four beautiful white swans that caused her delight.

Everything Josephine possessed was ornated with swans, they were woven
into carpets, carved on thrones, chairs and most strikingly even her bed at Mal-
maison was embellished by golden swans that guarded her sleep, even the last one.

When Napoleon was confronted with the dilema of choosing an animal that
cymbolized the new Empire of France or maybe of the world, many advisers pro-
posed different ar:imals each one exalting their most striking characteristics, among
them, the Lion, the Elephant, the Eagle and the Cock.

Percier and Fontaine were in charge of all the details concerning the crou-
ning, judged the Lion, king of the animals, arrogant and powerful the best sym-
bol of the new Empire, and then did not hesitate to make a beautiful design with
a superb Lion of Judah for the back of the throne to be placed in the Throne
Room of the Tulleries Palace.

When the decree was sent to Napoleon to be signed he became furious “A
Lion?, No” he cried and crossed the Lion’s proposal and wrote over “Aigle dé-
pleyee” that was his definitive choice.

A bird that reminded him of Charlemagne, ancient Rome and the bas re-
liefs of the ancient Roman Church of the Saint Apostle.

Nothing more fitting to Napoleon’s nature, than an eagle, a bird that can
soar high to the summits of the mountains and see afar the object of its wishes.

From now on this bird would be the Empire’s symbol. It will be on the
sword hilts and sheets, engraved, embroidered, painted, and sculptured on every
item of the Imperial Palace.
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Imperial Eagle with Spread Wings.

For the masts of the flags Napoleon wished an eagle with the wing half fol-
ded, with the claws grasping a group of rays.

The eagle was embroidered on the Royal mantle for the coronation day.

But a little insect would also accompany the eagle as a symbol of the Em-
pire. The bee, example of cooperative work, and full obedience to the sovereign.

This small labourer was chosen to fill the void of the “Fleur-de Lys”, a
flower of heraldic beauty. For centuries the “Fleur-de-Lys” was seen everywhere
as a symbol of the Royalty, now this aristocratic characteristic will be substituted
by a bee, a symbol of constant activity in benefit of its community and total obe-
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Bee. Gold Embroidered to Ornate the Consacrating Garments.

dience to their Queen.

It is interesting to realize how much a stylised bee resembles a “Fleur-de-
Lys”. !

This placed all over the Royal mantle accompanying the Eagle on the coro-
nation day the attendance would believe they were seeing the familiar sign of
Royalty. ‘

During her life Josephine had endured sudden changes of fortune; when
still adolescent at Martinique ¢ negro sorcerer Euphémie David had predicted
that she would be more than a Queen.

This prediction was fulfilled and in 1804 the coronation was carried out and
Napoleon and Josephine became Emperor and Empress.

Josephine has shown tact and diplomacy in social relationship, taste in co-
llesting art. She has discovered really good talents in painting and encouraged
them by choosing their work.

She kept at Malmaison a collection sent to her in 1803 by the King of the
two Sicily.

She received the most striking recent findings from Herculano and Pompeya,
brenzes and vases with black figures ard among other interesting items a very
valuable ancient cameo from the Vatican depicting Cleopatra at the feet of Caesar.

She was the one who ordered the famous painting “The Plagued from Jaffa”
due to the magnificent talent of Proud’hon.

Her collection of paintings frem the Renaiscence were steadily growing as
Napoleon sent her as spoils of war, in 1806 she received a wonderful collection of
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A M. Chaudet: Cyparissus crying over his fawn. Ancient collection of Josephine. Leningrad,
Ermitage Museum.

Dutch paintings.

There is an injustice to consider Josephine just as a frivolous coquette only
concerned in herself.

Casting an appreciative leok on her whole life it may be considered that she
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has had a very hazardous one. In her adolescence she had an unhappy marriage,
the scars of rejection from her' former husband, may have exhalted her wish to
be appreciated as a woman. She endured prison and was confronted with death,
and the imminence of being beheaded, she suffered famine as a widow with two
children. She learned that charm, elegance, and grace could be a solution to her
more afflicting difficulties.

She learned how to alternate with the most fashionable centers of Paris
soctely.

She was a compasionate lady always ready to help people in distress.

She contributed to the improvement and the enrichment of the French Bota-
ny with new species of plants, rare flowers and trees. Her collections of paintings
bronzes and sculpture mede of Malmaison a delightful Museum of Art.

She enhanced the panoramic beauty of its surroundigs.

Now at the peak of her glory, being Empress for five years of a powerful
France she still had two hidden fears. One was the continuous attempts against
Napoleon’s life. The other, the fear of divorce.

The last one was justified. She was already 46 years old, and Napoleon 40
and without a child of their own.

The rumors grew lowder “Que tardez vous Signeur, d la repudier.?” “Why
do you delay in repudiating her?”. Being the more hostile those coming form
the members of Napoleon’s family.

Malmaison became too small for the court and it was left in spite of Jose-
phine.

Josephine only returned when her husband was on the battlefield However
¢ wonderful feast was held at Malmaison on March 19, 1809, in honor of the
King of Saxe. In the theater were played the “Gageure Imprévue” “Unexpected
Bet” and “Coquette Corrigée”. “Coquette amended”, there was a dance at the
Great Gallery, and the park was fantasiically iluminated by fireworks.

Josephine circulated emong the guests, charming and smiling as usual, but
inside her heart was crying. By this epoch she was sure of her fate.

Finally it was decided that the divorce was the best solution for the benefit
of France; Josephine accepted Napoleon’s decision.

On December 15, 1809, they were divorced; the next day Napoleon gave to
Josephine dll the rights over Malmaison, and on this very day, Josepehine left
Paris, in a palace’s carriage named “U'Opal” a stone of bad luck.

She was depressed and sad her eyes were clouded with tears, returning to a
place were they had been so happy; it would seem void without Napoleon after
15 years of marriage.

Soon after, Napoleon was married to Marie Louise of Austria. By this allian-
ce Napoleon thought his dignity as Emperor reinforced.

He was exhilarated when the next year on May 28, 1811, a child was born
to become the King of Rome. .

Because of Marie Louise’s jealousy, Josephine was exiled to Navarra until
the child was born.

Again at Malmaison she carried a quiet life enriching her garden with new
specimens aided by Berthault and Bonpland.

Napoleon’s rooms constituted for her a sanctuary; everything was left as if
he were to return at any time. The clothes were casually left on the chairs, she
took personally care of the room and dusted it herself.

She retained the title of Empress, had a small court, they promenaded through
the park, and held frequently concerts to break the monotony of a country life.

Napoleon wvisited her from time to time, paid her debts and even aided her
to expand her dominion giving her the necessary amount of money to buy Bois-
Preau.

Deep inside he always loved Josephine, and tried that she suffer the least
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possible under her new condition, and he asked the people of the court to visit
her and to pay her due respects.

Others like Talleyrand and Mme. de Noalles went to see her on their own
iniciative.

She also found a source of happiness in the children of her daughter Hor-
tense, especially the future Napoleon 11l now nicknamed “Oui-Oui”.

But this calm was disrupted when sad news reached her.

Napoleon invaded Russia on June 1812, the Battle of Borodino, and the
French retreat from Moscow, and because the loss and sufferings of the French
Army her heart was oppressed by anguish.

Napoleon without Josephine began to lose his good star, In 1813-1814 the
War of the Sixth Coalition against France started. And there was a conspiracy
against Napoleon in Parts.

These were very trying times, Napoleon needed a son to inherit his Empire,
now having one son would he be able to retain his Empire?.

October 16-18 was the French defeat at Leipzig, on March 30 the Capitula-
tion of Paris.

Napoleon was right when he once said “My power depends on my glory,
and my glory on my victories’”.

In April a provisional government headed by Talleyrand was constituted.

Five days after, Napoleon abdicated and Louis XVIII, former Count of Pro-
vence, was declared sovereing of France.

Josephine felt very much distressed: again she was in the middle of a social
turmoil and political changes. On March 1814 she looked for refuge in her castle
of Navarra,-but soon, fearful of the fate of her children, Prince Eugene and
Queen Hortensia, she returned to Malmaison. &

A hostile world was around her, but she found the protection of Tzar Ale-
xander who very spontaneously tried to aid her.

Two Russian guards were posted at the entrance of Malmaison.

Some historians have objected that Josephine had acepted the protection of
whom had invaded France, and defeated Napoleon.

But in a letter from Napoleon addressed to Josephine from the exhile he
advised her to seel the help of the Tzar for her and her children.

He trusted in him, and he was right; he tried by all means to aid them.

The Empress Marie Louise had deserted Napoleon, and returned to Austria
in spite of the fact that he pleaded her that she and their son join him at Elba
and spare him the pains of knowing that the king of Rome was in the enemy’s
hands.

Josephine suffered thinking of Napoleon being alone at Elba, and she would
be most happy if she could join him.

On May 15 Josephine caught a cold after a promenade through the Mont-
morency Forest: this was carried out in honor of Alexander who came for two
days to visit St. Leu Hortense’s Chateau.

Exhausted she confessed to Hortense’s secretary that she could not conceal
her sadness, thinking of Napoleon, abandoned on an island alone, and the uncer-
tainty of a future very unstable for her and her children in spite of the Tzar’s
promises. '

But Josephine was a corageous lady and she continued to receive people like
the Great Duke Constantin and the King of Prussia.

On May 24 in spite of the fact that her condition was aggravated she opened
the ball in honor of the Imperial visitors with the Tzar and even ventured herself
to go into the chill of the garden air wearing a light gown with very pronounced
décolletage.

Her health worsened, and she still fought to be on her feet, until she went
to bed, that sumptuous bed with her golden swans and red drapes. On May 29,

15. — Numbers 3-4. — 1981 - 345



Canova. Love and Psiquis standing up. Copy in marble. Leningrad Ermitage Museum,

Marie-Joseph-Rose, best known as Josephine, as Napoleon named her closed her
eyes for ever.

She died in the middle of difficult times. The death certificate reads “epouse
de Napoleon Bonaparte, General en Chef de I’Armeé d’Italie, mariée le 8 de Mars
1706 sacrée et couronés Emperatrice 2 decémber 18047,
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“Wife of Napoleon Buonaparte, General in Chief of Italy’s Army consecra-
ted and crowned Empress on December 2, 1804”.

During three days more than twenty thousand people flowed from Paris into
the hall of Malmaison to see Josephine’s bedy on a catafalque.

Many people loved her and shed tears at the sight of the “Bonne Josephine”.
The soldiers used to call her “Notre Dame des Victoires”.

All the church bells were tolling for her, it was a sad lament which the
winds transmitted all along Reuil.

After. she found her eternal rest at the Church of Reuil.

The inventory of Malmaison called the attention about the richness in Art
and antiques that were there accumulated.

The Tzar bought the most outstanding painting and sculptures which can
still be admired at the Ermitage Museum in Russia.

A curtain of silence fell on Malmaison.

When Napoleor: learned the sad news, he shut himself up in a room alone,
deeply distressed.

A year later Napoleon made an escape from Elba. He managed to gain again
popular favor and he entered victorious into Paris and the sound so precious to
his ears “Vice UEmpereur” was shouted by thousands of throats in the streets.

But Josephine was not there to greet him in success, to kiss him tenderly,
celebrating his triumph.

Napoleon’s thoughts flew to Malmaison and during the “Hundred Days” he
asked Hortense, Josephine’s daughter, to accompany him to Malmaison.

During the visit he kept saying —*“Comme ces lieux me la rapellent, je ne
puis me persuader qu’elle n’est pas plus ici”— “How this place reminds me of
her. I can’t believe that she is not here any more”.

Before leaving Malmaison he wished to enter alone to Josephine’s bedroom.
On leaving it his eyes were full of tears.

Scarcely two meoi:iths had passed when the disaster of Waterloo occurred.
Again fate was against him. Passions and divisions in Paris were used with abi-
lity by his enemies, which ended in his second abdication.

He found confort when Malmaison was assigned to him a first stage in his
exile.

He stayed there from June 25 to 29.

Malmaison where he had beer: at the summit of his glory was now the thea-
ter of dramatic episodes, when Napoleon desperately tried to regain at least some
of his former power.

General Becker in charge of his security and in reality of his custody, was
quite surprised to see Napoleon all dressed up in his uniform of War, and with
an air of assurance and confidence in himself, trying to impose again the autho-
rity he had always exerted upon others.

He said to the astonished General Beckers “Je vous charge d’aller dire a la
Commission du gouvernement le commandement non comme Empereur, mais
comme un General dor:t le nom et la reputation peuvent encore exercer une gran
influence sur le sort de la nation. Je promet, foi de soldat de citoyen, et de Fran-
cais, de partir pour UAmerique afin d’y accomplir ma destineé, le jour meme ou
jaurai repoussé l’enemie’. N

“I ask you to go and to tell the Commission of the Government a command
not as an Emperor, but as a General whose name and reputation may still exert
a great influence upon the destiny of the Nation, I promise you, faith of @ sol-
dier, of a citizen, and of French man to leave for America, with the aim to
accompfish there my destiny, the very day that I could repel the enemy”.

It could be understood that this offer was dismissed, and Napoleon ought to
be prepared for exile.

The day before his departure before going to bed, he called Frere, first valet
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de chambre of Josephine who took note of the following dialogue, whose manus-
cript is kept at the Museum.
“C’est bien beau Malmaison”.
——...T'out me rapolle ici cette pauvre Josephine.
...Je n’ai pas voulu coucher dans le chambre
de cette pauvre Josephine.
...C’est tres beau Malmaison c’est un beau lieu;
Josephine a bien dépensé de U'argent et il n’y a pas
de maison; J’ai bien crié contre elle dans le temps,
hein?.
C’est vrai, Sire.
Mais c’est tres beau.
Qu’est devenu le portier, un vieux sergent?
Le pere Otté. Il est mort, Sire”
“Les habitants de Reuil sont-ils bien?”
Qui, Sire, ils aimotent beacoup U’Emperatrice
~———FElle fesait beaucoup de depense ici?
Oui, Sire, Elle fesait beaucoup travailler.
Ah Elle dépensoit plus qu’elle n’avoit...
Elle avoit envie de tout™.
“Y a-t-il toujours des moutons?
~——OQui, Sire
Josephine trouvoit cela superbe”
“Josephine est dans leghse de Reuil?
————Q0ui, Sire
Lui, a-t-on fait un monument?
Pas encore, Sire...”
“I’ai cru voir UEmpereur s’endormi et je me suis-retiré”
“It is beautiful Malmaison”
..Everything here reminds me of that poor Josephine”
——...I didn’t wish to sleep in the bedroom of that poor Josephine.
At s very beautiful Malmaison. It is a beautiful place;
Josephine has well spent the money and she had not a house;
I have shouted enough against her all the time, hah?.
It is true Sir
~——...But it is very beautiful.
——What has happened to the porter, and old sergeant?
——“The father Otté. He has died Sir”
(Antoine Auteir, an old concierge of the School of Brienne whom Napoleon hired
himself for Malmaison, died in 1814)
“The inhabitants of Reuil, are they well?”
..Yes Sir, they loved the Empress very much.
..Has she spent very much here?
..Yes Sir, She gave much to work.
..Ah She spent more than she could afford...She wished everything”
..Are there always the muttons?
..Yes Sir
...Josephine had located there superb ones”
“Is Josephine at the Church of Reuil?
..Yes Sir.
—..Has a monument been made for her?
——...Not yet Sir.
“I have believed to see the Emperor sleep, and I left the place”.
Next day Napoleon left Malmaison for ever.
Malmaison carried through the times the secret of two lives which elevated
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it to historical inmortality.
What happened to Malmaison when Josephine was no longer there is a sad

story.
Malmaison belonged now to Eugene, Josephine’s son, who sold many pieces

of art it had.

Napoleon at Saint Helene was very much distressed to know that. He would
have liked that Eugene whom he loved and held in high esteem. would have
preserved the historical patrimony of his mother.

But Eugene was forced to do it in order to pay a debt of three million francs
outstanding. Many of the treasures of art were bought by the Emperor Alexander
of Russia and may be seen at the Ermitage Museum in Russia.

The Mussée du Louvre enriched its collection of Egyptian and Italian anti-
quities, claiming or buying Josephine’s gathering of about six thousands pieces
of art.

f Hortense inherited her mother’s jewels, one of the most famous collections
in Europe.

Eugene who had become Duke of Leuchtemberg, living with his father in
law the King of Baviere died in 1824 leaving his wife with many children.

Four years later his widow tried to sell Malmaison and Bois Preau.

The notary Casimir Noel distributed numerous edicts announcing the selling
entitled:

“Superb Domaine de la Malmaison lodging of Napoleon and Josephine®.

Followed by a flowery description of the beauty and historical value of the

place.

A Swedish banker named Hageman bought Malmaison.

Queen Hortense passing through France in 1831 tried with her son Charles-
Louis-Napoleon to visit Malmaison, but their admission was rejected.

She felt the bitterness of the situation, and pressed her face against the en-
trance’s iron railings, trying to recapture the vision of the place of far happier
days.

“Il me fut impossible de vaincre d’ordre du nouveau propiétaire... Il etait
difficil de s’y reconaitre; et pouvais je me croir au méme lieu que j'avais laiseé
st beau ou [etais aussi cruellment interdite?”.

“It was not possible to overcome the order of the new owner... It was diffi-
cult to recognize and to believe that this was the same place I left so beautiful,
where I was always received with such a joy, the same whose entrance was now
for me so cruelly forbidden?”.

Hagerman didn’t remain for a long time the owner of Malmaison, After
selling part of forefront of the park he gave it in 1842 to the Queen Marie Chris-
tine of Spain who lived there for twenty two years. She demolished the Grand
Gallery and the theater and built a neo-gothic Chapel of doubtful good taste,
which was eliminated in 1912.

In 1861 Charles-Louis-Napoleon, transformed in Napoleon III. The Little
grandson of Josephine nicknamed “Oui-Oui”, brought to reality a dream for such
a long time cherished by him. He bought Malmaison for a million francs.

He came frequently to visit Malmaison, especially on the anniversary of Jo-
sephine and his mother Hortense’s death, both of them buried at the Church of
Reuul.

Napoleon I1I brought to life the old chateau and the joy and the laughter
of members of Napoleon and Josephine’s family.

By the iniciative of the Empress Eugenie the first Napoleonic Museum was
there settled in 1867 and part of the mobiliary and portraits were there restored.
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[ o
But this placid existence was again disrupted. After the fall of the second .
Empire by a decree of the provisional Government, Malmaison was declared the .
State’s property, on September 6, 1870. o
During the siege of Paris furious combats reached Malmaison and the park
and the Chditeau were damaged.

But the stoic Malmaison survived the Prussian attacks, and the fire, but it
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found a worse enemy in the IlIrd Republic willing to erase any trace of Napo-
leon’s era.

Malmaison passed from hand to hand during the successive years, its park
everytime reduced and the castle had the appearance of a quarter.

Finally a Banker David Osiris-Iffa bought Malmaison for 132.000 francs on
August 12, 1896.

After performing some badly needed restorations he gave it to the French
Government under the condition to create there a Napoleonic Museum. Many of
its former paintings and furniture were again restored.

Opened to the public in 1906, many thousands of people came to its doors
from different parts of the world to admire at Malmaison the vestiges of a glo-
rious past when Napoleon indomitable conqueror of proven valour and intelli-
gence, and Josephire of exotic beauty, grace and elegance charmed everyone with

the fascination exerted by their unique personalities, and made of Malmaison a
Historical place to be remembered.

Prof. Dr. VICTOR SORIANO
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® News

1984 HAROLD G. WOLFF, M.D.
LECTURE AWARD WON BY
BRITISH INVESTIGATORS

By Donald J. Dalessio, M.D.,
Chairman Department of Medicine

Scripps Clinic and Editor of Journal
“HEADACHE”

The Harold G. Wolff, M.D. Lecture
Award for 1984 has been won by four Bri-
tish investigators who have found a mela-
bolic abnormality in patients with cluster
headache. The investigators were J. de Be-
lleroche, F. Clifford Rose, I. Das and G.E.
Cook and the subject of their lecture award
was Metabolic Abnormality in Cluster Hea-
dache.

The investigators measured the levels of
a single chemical, choline, in red blood cells
in patients with cluster headache, those
with migraine, and those without headache.
They found decreased choline levels in pa-
tients with cluster headache, both when
they were without symptoms and during the
actual cluster headache attack. This was not
seen in patients with migraine who had
normal to elevated levels of choline in their
blood.

After treatment with lithium, which alle-
viated their headaches to some degree, the
choline levels in the red blood cells of pa-
tients with cluster headache rose to within
normal range. It is known that patients ia-
king lithium for whatever reason will in-
crease the amounts of choline in their red
blood cells. Possibly, this represents another
reason why some patients with cluster hea-
dache who take lithium are relieved of
their complaints.

The work is important because it demons-
trates a specific metabolic abnormality, that
is, decreased choline in the red cells, which
appears to be associated with cluster heada-
che. This should provide both a biochemical
marker and an aid to diagnosis, and per-
haps further insights into the abnormalities
which may produce cluster headache

SINUS PROBLEMS INFREQUENT
CAUSE OF HEADACHE

Report of the Post-Graduate Course for
Physicians, Scottsdale, Arizona,

352 —

(continued from NMF Newsletter
Spring 1984, N° 48) by Harold W.
Levine, Editor

Arthur H. Elkind, M.D., Attending Phy-
sician, Mt. Vernon Hospital, Mt. Vernon,
NY, discussed the subject SINUS HEADA.-
CHE, which is probably one of the most
frequently used terms, yet a relatively in-
frequent cause of headache. The over the
counter drug market is replete with anal-
gesics and sympathomimetic amines for re-
duction in sinus headache and pain. Rela-
tionships regarding the sinuses, nasal strue-
tures and headache remain unsettled and
quite controversial. Dr. Elkind observed
that chronic sinusitis infrequently causes
headache, but patients with chronic heada-
che may have signs of chronic sinusitis.

Infections or inflammations of the para-
nasal sinuses may cause headache and pain
but the distress should parallel the course
of an acute febrile illness. Only occasionally
may chronic disease as a tumor, chronic in-
fections as fungal or neoplasm persist over
months or years present with pain. Further-
more, Dr. Elkind continued, sinus pain is
usually accompanied by other signs or
symptoms of sinus disease as nasal dischar-
ge, epistaxis, ear sensations or fullness, as
well as facial swelling.

Patients will often describe a dull and
aching type of distress pain but not thro-
bbing. Nausea and vomiting are unusual.
The pain often is increased by a dependent
position of the head or shaking the head.
Increasing venous engorgement may aggra-
vate the pain such as straining or coughing.
Use of nasal anaesthetics or vasoconstrictors
will often alleviate or reduce the pain. Cold
air through the nasal mucous membranes
may increase the pain. Headache of frontal
sinus origin is often present early in the
morning and subsides towards evening. Ma-
xillarly sinus headache frequently begins in
the early afternoon. Chronic sinus disease
generally produces a less severe pain than
acute disease.

Dr. Elkind stated that patients with an
allergic history may reveal nasal polyposis
and changes within the maxillary and eth-
moid sinuses as mucosal thickening and opa-
cification. However, whether the symptoms
of headache are referable to sinus disease
remains to be determined by history and
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response to therapy for the allergy. At iimes
a complex therapeutic approach is indicated
to treat the local allergy and additional ihe-
rapy for the headache.

Sinus headache or the headache due io
chronic sinus infection is often associated
with nasal inflammation and symptoms.
Most often the use of the term sinus heada-
che will refer to a vascular form of heada-
che and less often structural sinus disease.
The sinus involvement itself usually does
not produce much pain or headache. Appa-
rently it is the affected nasal structures
with engorgement and inflammation that
result in the pain symptoms.

Acute sinusitis most often involves the
maxillary sinus. Head movements as ben-
ding or straining may aggravate the pain
or pressure.

He further reported that chronic heada-
che is infrequently due to disease of mas-
toid sinuses. Acute infections may result in
pain. Rapid changes in atmospheric pressu-
re may result in sinus headache with nega-
tive pressure developing within the sinuses.

Distinguishing vascular headaches of ihe
migraine type from sinus headache may
seem quite simple but many patients with
migraine may include prominent nasal and
seemingly paranasal symptoms with their
history. The nasal symptoms probably have
a vascular origin in the migrainous indivi-
dual and very often respond to usual mi-
graine therapy. At times nasal vasoconstric-
tors may be needed, alone, in combination
with analgesics and/or antihistamines ior
maximum relief.

Finally, Dr. Elkind stated that the hea-
dache of sinus origin or acute sinusitis is
usually associated with constant pain and
tenderness over the affected sinus, a deep
dull ache, and exaggerated by head move-
ments or straining. As mentioned earlier
nasal symptoms are prominent. Therapy is
usually directed towards relief of infection
or accompanying allergy. Symptomatic re-
lief includes analgesics and nasal vasocons-
trictors. More recently the use of local cor-
ticosteroids may offer the allergic individual
added relief where nasal symptoms are pro-
minent. Therapy of the symptomatic type
is similar in both cases where sinus and na-
sal symptoms are prominent, but the acute
sinusitis requires the added therapy direc-
ted towards the offending organism or aller-
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gy. The migrainous individual requires the
added therapy directed towards the basic
migraine disorder.

A. David Rothner, M.D., Chief, Section
of Child Neurology, The Cleveland Clinic,
Cleveland, Ohio, lectured on the DIAGNO-
SIS AND MANAGEMENT OF HEADA-
CHE IN CHILDREN AND ADOLES-
CENTS. Headache is a frequent symptom
in pediatric practice. As many as 25% of
children will have experienced significant
headache by the age of 15 years. Although
the vast majority of headaches in children
are not associated with organic structural
disease, parents frequently seek a physi-
cian’s aid, fearing that their child has a
brain tumor. In dealing with headaches in
children, physicians must consider both ihe
physical and psychologic factors in deter-
mining the correct diagnosis and selecting
the optimal treatment program.

Dr. Rothner stated that although Hippo-
crates described migraine more than 25
centuries ago, very few references were
made concerning the subject of headaches
in children until 1873 when William Hen-
ry Day, a British pediatrician, devoted a
chapter of his book “Essays on Diseases in
Children” to the subject of headaches. He
recognized that mnonorganic, nonvascular
headaches were the most common types in
children and stated, ‘“Headaches in the
young are for the most part due to bad
arrangements in the lives of children”. In
1962, Bille reported on the incidence and
nature of headaches in 9,000 school chil-
dren. In 1967, Friedman and Harms wrote
the first book on the subject of headaches
in children.

Dr. Rothner commented that in Bille’s
study it was noted that by age seven years,

2.5% of children had frequent nonmigrai-
nous headaches, 1.4% had true migraine;
and 35% had infrequent headaches of other
varieties. By age 15, 15.7% had frequent
nonmigrainous headaches; 5.3% had mi-
graine headaches; and 549% had experien-
ced infrequent nonmigrainous headaches.

He emphasized that a properly obtained
history is the key to the correct diagnosis.
Questions should be directed to both the
child and the parents. Computed tomogra-
phy (CT) is a safe, rapid, accurate method
of evaluating the intracranial contents. It
is useful in a wide variety of conditions, in-
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cluding malformations, intracranial infec-
tions, trauma, neoplasms, and degenerative
and vascular disorders. Psychologic tests are
useful for individuals with “functional”
headaches and when certain stressful cir-
cumstances are thought to be precipitating
factors in migraine headaches.

In discussing specific headache syndro-
mes Dr. Rothner stated that 2% to 6% of
all emergency room visits are due to hea-
daches. Dental disorders and temporoman-
dibular joint (TMJ) dysfunction may cause
frontal or temporal headaches. Headache as-
sociated with head trauma is related io ihe
specific area of impact and usually resolves
within a few days. Occipital neuralgia is a
pain localized to the occipital and wupper
cervical areas. It occurs primarily in ado-
lescents and young adults and is characte-
rized by acute or chronic occipital and sub-
occipital headaches.

Dr. Rothner continued that migraine is
a specific genetic disorder characterized by
episodic, periodic paroxysmal attacks of va-
soconstriction and vasodilation. By age 15,
5% of adolescents have experienced a mi-
graine attack. In 50% of all individuals
who have migraine headaches, the attack
starts before the age of 20. In early chil-
dhood, boys are affected more frequently
than girls, but at puberty and afterward.
girls are affected more frequently.

Dr. Rothner emphasized that young pa-
tients cannot be relied on to carry their
own medication and take it at the start of
the headache. If attacks occur more than
once a month or are particularly distressing,
prophylaxis should be considered. Cypro-
heptadine and propranolol are the most
commonly used medications.

The diagnosis of the epilepsy equivalent
syndrome is made far more frequently ihan
the disorder actually occurs. Since both mi-
graine and epilepsy are common, it is mnol
uncommon for a patient to have both epi-
lepsy and migraine headaches. The diagno-
sis of the epilepsy equivalent syndrome in-
clude nausea, vomiting and altered cons-
ciousness. A history of coexisting generali-
zed or focal seizures supports the diagnosis
as does a definitely epileptiform electroen-
cephalograph (EEG). A positive family his-
tory for epilepsy is frequently present. The-
se spells respond to anticonvulsants. True
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epilepsy must be differentiated from mi-
graine with an abnormal EEG.

In conclusion, Dr. Rothner pointed out
that headaches may be a sign of depression.
Manifestations of depressiar in childhood
and adolescence include mood change, wi-
thdrawal, poor school performance, sleep
disturbance, aggressive behavior, selfdepre-
ciation, lack of energy, somatic complaints,
school phobia, and weight loss.

The postconcussion syndrome consists of
headache in association with insomnia, irri-
tability, restlessness, personality change, la-
ssitude, memory problems, school failure
and dizziness. A psychologic problem should
be suspected when the headaches have per-
sisted longer than several months and clini-
cal examination and laboratory studies are
negative.

William G. Speed, III, M.D., F.A.C.P.,
Associate Professor of Medicine, Johns Ho-
pkins Medical School; Director, Speed Hea-
dache Associates, Baltimore, Maryland, spo-
ke on the subject of HEAD INJURY AND
HEADACHE. Almost anyone who injures
his head will have pain or tenderness at
the site of impact for hours or several Jdays
and then becomes symptom free. However,
about 30% to 50% of such patients will
have headache persisting for more ihan iwo
months, and are called chronic post-trau-
matic headache.

Dr. Speed continued that lightheadedness,
memory impairment, reduced attention
span, inability to concentrate, anxiety, de-
pression and frustration are probably the
most common group of symptomatology.
These symptoms wusually develop within
twenty-four to forty-eight hours following
the trauma, although at times there may be
a more delayed onset. These complaints may
persist for months or years.

He stated that it appears that damage io
nerve fibers is prominent in head injury
and there is little doubt that it occurs {re-
quently in cases of mild as well as severe
injury.

Dr. Speed reported that muscle contrac-
tion is probably the most frequent cause of
chronic post-traumatic headache. It is cli-
nically indistinguishable from the chronic
muscle contraction headache that is unre-
lated to trauma. In regard to vasodilatation,

pulsating, pounding, throbbing headaches
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are commonly seen in some post-traumatic
headaches and are produced by vasodilata-
tion. Although many of these headaches are
nonmigrainous vascular headaches, it is ap-
parent that the migraine process can be iri-
ggered by head injury.

Dr. Speed further stated that there is
combined muscle contraction and vasodila-
tation. Muscle contraction and vasodilata-
tion may occur simultaneously and ihe
term post-traumatic mixed type headache is
used to describe this entity.

In conclusion, Dr. Speed commented that
a supportive and well structured therapeu-
tic program including rehabilitation, phar-
macotherapy, behavioral and psychological
management represent the most appropriate
therapeutic modalities.

James D. Dexter, M.D., Professor and
Chairman, Department of Neurology, Uni-
versity of Missouri, Columbia, Missouri,
lectured on MISCELLANEOUS HEADA.-
CHE. Dr. Dexter listed Caffeine Withdra-
wal Headache as one of the most common
headaches seen. It has the characteristic of
being a dull, often throbbing headache, and
may be associated with mild nausea as well
as complaints of stiffness and myalgias. It
is not uncommon to see the consumption nf
caffeine containing beverages to exceed 16
cups of coffee or an equivalent of 4 liters of
cola drink per day. This headache is suffi-
ciently common that it is imperative that a
history of coffee, tea, chocolate and cola zon-
sumption is taken in every patient who pre-
sents with headache.

Alcohol Withdrawal Headache was ihe
second subject covered by Dr. Dexter. This
headache not uncommonly presents in a pa-
tient who is a problem drinker and who is
deeply involved with the denial of the pro-
blem. This headache is usually not a daily
headache. However, it is charaeterized by
being a morning or a.m. headache occurring
three to five times per week.

Dr. Dexter discussed Exertional Heada-
ches. The exertional headaches are a group
of headache syndromes which typically have
a very short onset to peak intensity iime
that are associated with some physical acti-
vity. Among those more frequently seen are
the benign orgasmic headache, laugh hea-
dache, straining headache and in the recent
years, the jogger’s headache. While these
may occur in isolation they are most com-
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monly associated with patients who have in-
herited susceptibility to migraine.

Dr. Dexter then reported on ACUTE
WEATHER CHANGE HEADACHE which
has had much reader interest. The heada-
ches associated with acute weather changes
are variable in populations depending upon
the geographic meteorology of the region.
These headaches are much more common
in the eastern two-thirds of the United Sta-
tes but are also seen very frequently in ihe
areas of central Europe. They are associated
with those regions with meteorological <ha-
racteristics of extremes in both day to day
weather and in terms of extremes in sea-
sons. These headaches most commonly occur
with the arrival of severe low pressure
fronts. However, they may precede the arri-
val of meteorological changes by as much
as 24 hours. These are most common during
seasons of rapid weather change such as
late spring and fall. The therapy is best
accomplished with symptomatic medica-
tions which can be taken in anticipation of
acute weather changes which can be moni-
tored daily by the patient with review of
the reports from the National Weather Ser-
vice.

Dr. Dexter elaborated on the various food
headaches as follows: NITRATE/NITRI-
TE (HOTDOG) HEADACHE - while ihere
has been long controversy of the role of
food sensitivities in the etiology of headache
syndromes there are some compounds con-
tained in many foods that are well known
to be major precipitators of pain in the hea-
dache patient. Among these precipitating
agents are the nitrates which are most com-
mon and are contained in many preserved
and prepared foods. The nitrate headache
syndrome is usually an acute attack after
ingestion of a particular food such as sau-
sages, pizza or luncheon meats. However,
the headache may be a subacute or chronic
headache if the patient is being chronically
exposed to these substances.

CHINESE RESTAURANT SYNDROME
- this syndrome was described in the mid-
sixties and is characterized by a generalized
headache often associated with neck and
shoulder pain, GI complaints, profuse pers-
piration, extreme thirst and a physiological
depression. The offending agent is mono-
sodium glutamate which is measured in ihe
tons of consumption used as a flavor enhan-
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cing agent in many foods and certainly is
not limited to the oriental cuisine.

ICE CREAM HEADACHE - severe head
pains can frequently follow from the cold
stimulation of the palate, pharynx and eso-
phagus and is most commonly seen during
the ingestion of ice cream or cold liquids.
These headaches are usually very transient
and appear during the cold stimulation.

Seymour Diamond, M.D., Adjunct Clini-
cal Associate, Professor of Pharmacology.
The Chicago Medical School; Director, Dia-
mond Headache Clinic, Chicago, Illinois,
discussed BIOFEEDBACK AND HEADA-
CHE. Biofeedback uses instrumentation to
teach a person to bring previously unused
or involuntary bodily functions under vo-
luntary control. Norbert Weiner, the mathe-
matician, coined the word feedback and de-
fined it as a method of controlling the sys-
tem by reinserting into it the results of our
past performance.

Dr. Diamond stated that the psychologi-
cal basis for the effectivenes of biofeedbacl
can be demonstrated by the difference bet-
ween traditional Pavlovian classical condi-
tioning and instrumental or operant condi-
tioning. Biofeedback, in principle, is con-
sistent with instrumental learning. This can
be traced to Ivan Pavlov, the Russian scien-
tist, and his classical conditioning theory.

Pavlovian classical conditioning begins
with an unconditioned stimulus. The un-
conditioned stimulus is paried with a condi-
tioned stimulus. Eventually, the conditioned
stimulus will produce what was formerly
an unconditioned response. From this emer-
ged the theory of operant conditioning, for-
ming the basis of the biofeedback technique.

A conditioned stimulus is provided along
with an opportunity to respond in various
ways. The desired response is then reinfor-
ced or rewarded. After several reinforce-
ments, the stimulus serves as a signal for
performing the learned response.

Biofeedback borrows from past psycholo-
gical experimentation with the most ancient
being the Hindu practice of yoga. Yoga iea-
ches mental discipline over bodily functions
to achieve tranquility with the wuniverse.
The discipline chants a series of mantras o
help achieve inner discipline, with the mas-
ter acting merely as a teacher. In Germany,
Johannes Schultz developed a mind-body

training system called autogenic training.
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In Schultz’s system, the patient directed
himself, repeating a series of phrases to
help him relax. The physician again acts
solely as a teacher; thus the technique falls
into the realm of self-regulation. Similarly,
Edmond Jacobson devised a system of irai-
ning known as progressive relaxation.

Dr. Diamond continued that these tech-
niques form the background for the work
of Dr. Joseph Kamiya, in which he taught
subjects to control their brain waves. With
electronic circuitry a tone was produced
whenever a subject produced an alpha brain
wave; as a result, most subjects learned io
produce alpha waves at will. Dr. Neal Mi-
ller and his associates have demonstrated
that many autonomic responses can be in-
duced in animals by operant conditioning.
After administering curare and maintaining
artificial breathing in the animals, to rule
out the possibility that autonomic responses
were controlled by skeletal muscles under
voluntary control, animals were taught to
increase or decrease blood pressure and
heart rate, produce localized blood flow o
an ear, and vary urinary secretions or gas-
tric and intestinal contractions. When the
animals showed the desired responses, they
were rewarded with electrical stimulations
to the pleasure centers in the hypothala-
mus. There has also been success in contro-
lling blood pressure temporarily in humans
with biofeedback techniques.

In discussing the history of biofeedback,
Dr. Diamond noted that the use of biofeed-
back techniques in the treatment of migrai-
ne headache problems was first suggested
by Dr. Elmer Green of the Menninger Cli-
nic. A subject being monitored for relaxa-
tion therapy aborted her migraine headache
and observed an accompanying increase in
hand temperature. This led to further re-
search at Menninger Clinic in which Sar-
gent, Green and Walters experimented with
autogenic feedback training. As an aid in
training patients to raise hand temperature,
the autogenic phases of Johannes Schultz
were used, since in previous reports Schultz
had shown that some subjects were able io
alleviate migraine attacks while practicing
autogenic training exercises. The combina-
tion of thermal feedback with autogenic
training involved simultaneous management
of mental and somatic functions. “Passive
concentration” was used to induce specific
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physiological changes, such as hand warmth.
by focusing on visual, auditory, and somatic
imagery.

Each training session consisted of the
practice of two groups of autogenic phrases;
the first group aimed at achieving passive
concentration and relaxation of the entire
body, and the second group focused on
achieving warm hands, followed by the vi-
sualization of images while using a tempe-
rature trainer. This was accompanied by
daily practice and accurate record keeping
at home. They found that temperature
changes in the hands is directly related to
blood flow in the areas as measured by a
plethysmograph, and an increase in skin
temperature in the hands is used as an in-
dex of voluntary control of the sympathetic
section of the autonomic nervous system.
Subjects were seen weekly until they sho-
wed a consistent positive response.

The training phase was later limited to
one month, as it was found that most sub-
jects were able to acquire the techniques
rapidly. Follow-up sessions were held every
one to three months, with the follow-up pe-
riod lasting at least a year.

At the Diamond Headache Clinic a com-
bination of hand-warming and EMG feed-
back techniques is used, since many pa-
tients suffer from more than one type of
headache. This use of both techniques helps
to achieve a greater reduction of both vas-
cular and muscle contraction headaches.
Since stress can provoke migraine heada-
ches, EMG feedback training plus thermal
feedback can benefit these patients. In the
initial training sessions an explanation of
biofeedback is given to the patient and the
goals of therapy are discussed. The impor-
tance of home practice is also stressed. Ses-
sions are held in quiet, dimly lit rooms.
with patients sitting in comfortable, recli-
ning chairs.

In conclusion, Dr. Diamond expressed his
views that the key to successful biofeedback
training is motivation on the part of the
patient. Biofeedback is not the treatment of
choice for all headache patients. It is indi-
cated in patients who have been successfu-
lly treated with medication and would like
to discontinue pharmacological therapy, pa-
tients who may need an adjunct to their
medications, and those patients who are not
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able to use medications, i.e. pregnant wom-
en.

DEPARTMENT OF HEALTH &
HUMAN SERVICES

Public Health Service
National Institutes of Health
Bethesda, Maryland 20205
Room 804

Federal Building

December 17, 1984

Dear Colleague:

The World Federation of Neurology Re-
search Group on Neuroepidemiology is pla-
nning a very active series of courses and
scientific sessions during 1985. These are
briefly outlined as follows:

A Workshop/Course on the Epidemiolo-
gy of Neurological and Psychiatric Disor-
ders will be held at the University of Iba-
dan, Ibadan, Nigeria, during March 25-29,
1985. The sessions will focus on the appli-
cation of epidemiologic techniques in deve-
loping countries and the design of specific
research protocols. For further information,
please contact Dr. B. O. Osuntokun, Profe-
ssor of Neurology, University of Ibadan,
Ibadan, Nigeria.

The first Pan American Congress of Neu-
roepidemiology will be held in Bogota, Co-
lombia, during April 24-28, 1985. Sessions
will consist of courses on the principles and
clinical applications of neuroepidemiology
and the presentation of research studies.
The official languages of the Congress are
Spanish and English. Individuals are wel-
come to submit 200-word abstracts of pro-
posed presentations. For further informa-
tion, please contact Dr. Jaime Gomez, First
Pan American Congress of Neuroepidemio-
logy, P.O. Box 90303, Bogota 8, COLOM-
BIA (South America). A brochure descri-
bing the meeting is enclosed.

A scientific session will be held in Dallas,
Texas (U.S.A.) in conjunction with the an-
nual meeting of the American Academy of
Neurology. The Research Group on Neuro-
epidemiology will meet on Friday, May 3,
1985. Those wishing to submit abstracts
for possible presentation should do so on
the enclosed form.

Neuroepidemiology has been selected as
one of the four main themes of the forth-
coming World Congress of Neurology in
Hamburg, Federal Republic of Germany.
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As part of this Congress there will be a neu-
roepidemiology course on Wednesday, Sep-
tember 4, 1985, and a full day (thursday,
September 5, 1985) will be devoted to state
of-the-art lectures describing current rese-
arch accomplishments in this field. There
are also opportunities for free communica-
tions. The Congress Organizers should have
sent brochures concerning these activities
to you in a separate mailing. For {urther
information, please contact: Congress Ma-
nager’s Office, XIII World Congress of
Neurology, Letzter Hasenpfad 61, D-6000
Frankfurt 70, Federal Republic of Germa-
ny.
I hope that many of you will be able io
participate in these sessions. Best wishes ior
the Holiday Season.
Sincerely yours,

Bruce S. Schoenberg, M.D., Dr. P.H.

Chairman, Research Group on

Neuroepidemiology

World Federation of Neurology
September 9-13, 1985 - Little Rock, Arkan-
sas d
Fourth International Conference on Neuro-
toxicology of Selected Chemicals: Neuroto-
xicology in the Fetus and Child.
The theme of the 1984 Neurotoxicology
Conference is concerned with chemothera-
peutic agents, over-the-counter drugs, mal-
nutrition, environmental factors, and immu-
nizations. A distinguished group of inter-
national experts will address clinical and
basic science issues relating to the develo-
ping nervous system. Contact: Dr. Joan M.
Cranmer, Conference Chairman, Depart-
ment of Pediatrics-#5128, University of
Arkansas for Medical Sciences, Little Rock,
Arkansas 72205 (501) 661-5997 or 661-
5958.
June 12-13, 1985 - Little Rock, Arkansas
Symposium on the Histopathology and Im-
munology of the Hematopoietic System of
the Mouse and Rat.
Contact: Dr. Charles H. Frith, Director of
Pathology, Intox Laboratories, #1 Intox
Drive, P.O. Box 250, Redfield, Arkansas
72132. (501) 397-5207.

Association for Research in Nervous
and Mental Disease, Inc.

Mt. Sinai School of Medicine, 1 Gustave
Levy Place, Room 21-74, New York, New
York 10029, (212) 348-8133
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The Association for Research in Nervous
and Mental Disease will hold its annual
meeting on November 30 and December 1,
1984 at the Hotel Roosevelt in New York
City. The topic of this year’s meeting will
be Neuropeptides: Implications for Neuro-
logic and Psychiatric Diseases. Recent de-
velopments in this very active field will be
comprehensively reviewed.

The Program Committee for this year’s
program consists of President: Dr. Joseph
Martin, Vice Presidents: Dr. Jack Barchas
and Commissioners: Robert Katzman, Ri-
chard Wyatt, Donald Price, Ann Graybiel,
Floyd Bloom, Stanley Watson, and Martin
Rosser. This Committee has selected a
number of leading investigators in this
field to review some of the contributions
that are currently being made in neuropep-
tides and their application to basic and cli-
nical investigations. The program will in-
clude principles of neuropeptide processing
(Edwin Herbert), neuroanatomy of relevant
peptide systems in the basal ganglia (Ann
Graybiel) cerebral cortex (Edward Jones)
and spinal cord (Tom Jessell), and studies
of electrophysiologic effects (Alan North).
Potential applications of neuropeptide rese-
arch to behavior and psychiatric disorders
will be discussed by Eric Kandel, Stan
Watson, Jack Barchas and Philip Berger,
abnormalities of neuropeptides in neurolo-
gical disorders will be discussed by Martin
Rosser, Donald Price, Robert Katzman and
Joseph Martin.

Further information relative to this mee-
ting can be obtained from the Secretary-
Treasurer of the ARNMD, Bernard Cohen,
M.D. at Mt. Sinai School of Medicine, 1
Gustave Levy Place, Room 21.74, New
York, NY 10029, or by calling (212) 348-
8133.

ANNOUNCEMENT
RESEARCH FELLOWSHIP PROGRAM

The National Neurofibromatosis Founda-
tion has recently instituted a Research Fe-
llowship Program.

The fellowships will provide salary sup-
port of up to § 25,000 per year for up io
two years.

The deadline for filing applications for
awards to be activitated during the 1985-86
academic year is May 1, 1985. Selection of
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successful candidates will be made by the
Foundation’s Medical Advisory Board.

Please alert any members of your depart-
ment who may be interested in these fello-
wships.

For applications or further information,
please contact:
The National Neurofibromatosis Foundation
70 West 40 th Street, 4th floor
New York, NY 10018

Yours very truly,

Felice Yahr

Executive Director

THE PAVLOVIAN SOCIETY
CALL FOR PAPERS

26TH ANNUAL MEETINGS
BALTIMORE, MARYLAND
SEPTEMBER 11-14, 1985

The 1985 meetings of The Pavlovian
Society will be hosted by the Department of
Psychiatry and Behavioral Sciences at The
Johns Hopkins University School of Medi-
cine, and will be held at the nearby Shera-
ton-Johns Hopkins Inn in Baltimore, Sep-
tember 11-14. Everyone is encouraged io
participate. We are planning at least iwo
symposia, a keynote lecture by an invited
scientist, paper sessions organized around
particular topics, a cocktail party, and a
banquet. In a slight departure from our
usual practice of not requiring abstracts, 1
am asking interested speakers to include a
short, 100 work abstract for program plan-
ning purposes by May 1, 1985 A final, po-
lished abstract should be brought to the
meeting for later publication in The Pav-
lovian Journal of Biological Science. Also,
if you would like to organize a symposium,
please send a title, list of those participa-
ting, and the central theme.

As many of you may have read in natio-
nal magazines, Baltimore truly has been a
renaissance city in recent years. A short dis-
tance from the Medical School is the harbor
area, which includes the National Aqua-
rium, Harborplace (a complex of shops and
restaurants), boats for hire, and an enter-
tainment/movie complex. Also renowned in
Baltimore are the crab dinners!

GENERAL INFORMATION

Continuing Education Credit will be
available for physicians and psychologists.
Registration to the conference can be
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made in advance by sending $30.00 by
July 1, 1985. Add $15.00 if you would
like to attend the banquet. Registration
cards for both the conference and f{or the
hotel reservations are enclosed.

Send conference cards, abstracts with
complete names and affiliations of all au-
thors if you would like to present a paper,
and information about audio-visual equip-
ment needed for your presentation io:

Jaylan S. Turkkan, Ph.D.
The Johns Hopkins University School of
Medicine
601 Traylor Bldg., 720 Rutland Avenue
Baltimore, Maryland 21205
(301) 955-3135

September 16-20, 1984
Spoleto (Perugia), ltaly
International Symposium on

Development and Plasticity of the
Mammalian Spinal Cord
First Announcement

Major advances in our understanding of
the motor capacity remaining after spinal
transection and in the regenerative capaci-
ty of spinal systems have reopened ihe
question of functional reconnection of the
severed mammalian spinal cord, although
this goal may still be in the distant {uture.
Many aspects of spinal cord structure and
function still require a greater understan-
ding, however. For example, the mature
spinal cord displays less capacity for auto-
nomous motor function than it does in the
newborn animal and spinal locomotion in
the primate has yet to be demonstrated. Si-
milarly, the amount of plasticity exhibited
by the adult spinal cord is much less than
in the neonatal cord after damage.

The concept of the organizers is to hold
a relatively small, intensive and focused
conference of about 20-25 presentations, but
to enlarge the scope of the conference
through additional poster sessions. In order
to achieve the desired focus, a number of
important areas of spinal cord research ha-
ve been omitted, for example, normal ana-
tomy and physiology, supraspinal control
and spinal cord research in monmammals.
These have been dealt with at other mee-
tings.

The purpose of this conference is to bring
together investigators whose research is fo-
cused on the development and plasticity of
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the mammalian spinal cord in order to ma-
ke a sort of progress report and to examine
the current status of a number of impor-
tant areas in spinal cord research.

Sponsors

National Science Foundation
Spinal Cord Injury Association
Associazione per il Progresso Medico Sociale

delle Lesioni Spinali (APPLES)

Scientific Committee
A. Bjorklund (Lund, Sweden)

M. Devor (Jerusalem, Israel)

S. Grillner (Stockholm, Sweden)
D. Stelzner (Syracuse, USA)

P. Wall (London, U.K.)

Organizing Committee

M. E. Goldberger (Philadelphia, USA)
A. Gorio (Abano Terme, Italy)
M. Murray (Philadelphia, USA)

Enquiries

Dr. Alfredo Gorio

Fidia Research Laboratories
P.0O. Box 110

35031 Abano Terme, Italy
Telephone: (049) 810444

Scientific Programme

The symposium will be divided into five
major sessions:

1. Development and developmental plas-
ticity: anatomical and functional as-
pects of postnatal development as a
framework for examining compensa-
tory responses of the spinal cord io
damage occurring neonatally.

2. Axonal sprouting and alterations in
specific transmitter systems in respon-
se to deafferentation and sensory de-
privation of the spinal cord. ‘

3. Physiological correlates of plasticity:
response of spinal neurons to deaffe-
rentation, sensory deprivation and
conditioning.

4. Regenerative capacity of the spinal
cord during development and in the
mature animal.

5. Capacity of the mammalian spinal
cord for independent motor function
(after complete transection) develop-
ment and recovery of motor function:
effects of pharmacological agents and
of age.
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Speakers

A. Aguayo (Montreal, Canada)
A. Bjorklund (Lund, Sweden)

B. Bregman (Baltimore, U.S.A.)
R. E. Butke (Bethesda, U.S.A.)
W. DeGroat (Pittsburgh, U.S.A.)
M. Devor (Jerusalem, Israel)
R.G. Durkovic (Syracuse, U.S.A.)
D.G. Ferrington (Syracuse, U.S.A.)
M. Fitzgerald (London, U.K.)

H. Forssberg (Stockholm, Sweden)
M. Goldberger (Philadelphia, U.S.A.)
A. Gorio (Abano Terme, Italy)
S. Grillner (Stockholm, Sweden)
G.F. Martin (Columbus, U.S.A.)
L. Mendell (Stonybrook, U.S.A.)
M. Murray (Philadelphia, U.S.A.)
P. Reier (Baltimore, U.S.A.)

S. Rossignol (Montreal, Canada)
M. J. Rowe (Sydney, Australia)
K. Saito (Tokyo. Japan)

T. Sears (London, U.K.)

J. Smith (Los Angeles, U.S.A.)
D.J. Stelzner (Syracuse, U.S.A.)
A. Tessler (Philadelphia, U.S.A.)
D. Viala (Dijon, France)

P.D. Wall (London, U.K.)

Second Announcement

XIll IFMP - International Congress of
Psychotherapy

Opatija, Yugoslavia, October 6 - 12, 1985
The 13th International Congress of Psy-

choterapy will be held in Opatija, Yugos-

lavia, from 6th to 12th Oectober, 1985.
The main subject of the Congress will be:

PSYCHOTHERAPY IN HEALTH PRO-
TECTION BY THE YEAR 2000.

We are glad to inform you that by now
we have received a great number of regis-
trations for participation at the Congress as
well as a lot of papers. Enclosed, please,
find a list of thematic sessions which will
be held during the Congress. The Congress
activities will be organized through these
symposia and Plenary Sessions.

We invite you to take active part in ihe
Congress and to send us the title of your
contribution till August 25, 1984 and the
summary till November 15, 1984. The su-
mmary should be sent on one type-wrilten
page with double spacing. At the upper left
corner of the page, please, indicate your
institution and its address and at the lower
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right corner your name and profession. It
is important that we receive your registra-
tion and the summary till these dates so
that we might plan the Congress activities
in the best possible way and to print the
abstracts in time.

The intention of this Congress is also io
offer the possibility of intraprofessional
meetings and discussions and for that pur-
pose sections for different professional
groups will be organized, such as those of
nurses, psychologists, social workers, etec.
There will also be held a special students’
section as well as the programme for the
users of health prottection and their family
members.

Please, inform also your colleagues about
this event and invite them to take part.
FURTHER INFORMATION WILL BE
SENT ONLY TO THOSE WHO WRITE
US TILL THE ABOVE STATED DATE.

Registration fee for participants is US$
120, for accompanying persons US$ 50, for
users and their family members US$ 20, if
paid before January 3, 1985. After January
3, 1985 the fee is US$ 150.

The fee is payable to Savez za zastitu du-
sevnog zdravlja SRH (for 13th Congress)
at the account no 25730-421-3252833, Za-
greb Bank, Savska 66, Zagreb, or by che-
que payable to “Savez za zastitu dusevnog
zdravlja SRH” (for 13th Congress), Vino-
gradska 29, 41000 Zagreb.

Simultaneous translation will be partly
available in the English language, in the
language of the host country and in one
more language, what will be decided upon
the number of participants speaking diffe-
rent languages.

For all information, please, write to Prof.
Vladimir Hudolin or Dr. Branko Lang, Uni-
versity Department for Neurology, Psychia-
try, Alcohology and Other Dependencies.
“Dr. M. Stojanovic” University Hospital,
Vinogradska 29, 41000 Zagreb, Yugoslavia.
Phone nb. (041) 574-666 - extension 145
or (041) 575 - 045.

Doc. dr. Branko Lang
Secretary General of the
Organizing Committee
Prof. dr. Vladimir Hudolin
President of the Organizing
Committee
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September 23 - October 4, 1985
Cannizzaro, Catania (Grand Hotel Baia
Verde)

International School

Biomembrane and receptor mechanisms
Programme
Sponsored by

University of Ancona
University of Catania
Consiglio Nazionale delle Ricerche

Scientific and organizing committee

E. Bertoli (Ancona)

A. Cambria (Catania)

D. Chapman (London)

U. Scapagnini (Catania)
G. Toffano (Abano Terme)

Ccurse Directors

E. Bertoli (Ancona)
D. Chapman (London)

Scientific secretariat

E. Bertoli

Institute of Biochemistry, Medical School
University of Ancona

Via Monte d’Ago

60100 ANCONA

Phone (071) 894306

Tx UNIV ANI 216838

Objective

The aim of this course is to convey ihe
major principles and concepts central to an
understanding of the structure and func-
tion of membranes and membrane bound
receptors. These, principles and concepts
are drawn from physics, chemistry and bio-
logy and are intected at creating an inter-
disciplinary approach to the topic of cell
membrane organization and function.

The course is a series of lectures ranging
from a description of structure and biophy-
sical characterization of membranes to more
detailed macromolecular interactions as des-
cribed for lipids, proteins and carbohydra-
tes. Futhermore, topics on the dynamics of
ligand binding to receptor sites will be dis-
cussed in relationship to the macromolecu-
lar architecture of the cell surface.

The goal of this international school is
to document the exciting developments in
the area of membrane and receptor function
and to make them accessible to the intro-
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ductory student. An extremely important
task for this school is to encourage a1 acti-
ve exchange of ideas and discussion »n ihe
major facts and theories on the subject of
membrane structure and function as well
as to promote a continuity in a friendly
atmosphere.

Lectures

E.A. Barnard

Imperial College of Science

and Technology

Department of Biochemistry,

London SW 2 AZ (England)

E. Bertoli - Course Director

Institute of Biochemistry,

Medical School

University of Ancona

Via Monte d’Ago

60100 Ancona (Italy)

A. Cambria

Institute of Biochemistry

University of Catania

Via A. Doria, 6

95125 Catania (Italy)

D. Chapman - Course Director

Royal Free Hospital-Medical School
Department of Chemistry and
Bicchemistry

Rowland Hill Street

London NW 3 2 PF (England)

F. Daemen

University of Nijmegen

Department of Biochemistry

Geert Grooteplein in noord 21

PO Box 9101

6500 HB Nijmegen (The Netherlands)

P. Devaux

Institut de Biologie physico-chimique

13, Rue Pierre et Marie Curie,

75005, Paris (France)

A. Gorio

Dept. of PNS and SC

Fidia Research Laboratories

35031 Abano Terme, Padova (Italy)

F. Hirata

Department of Health & Human

Services

Laboratory of Cell Biology

Building 36

Bethesda, MD 20205 (USA)

G. Lenaz

Institute and Botanical Garden

University of Bologna

Via Irnerio, 42

40126 Bologna (Italy)
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A. Levitzki

Department of Biological Chemistry
Institute of Life Sciences
Jerusalem 91904 (Israel)

A. Lucy

Royal Free Hospital School of
Medicine

Department of Biochemistry
University of London

Rowland Hill Street

London NW 3 2 PF (England)
F. Palmieri

Institute of Biological Chemistry
University of Bari

Dept. of Pharmacobiology

Via Amendola, 165/A

70126 Bari (Italy)

P. Pinto Da Silva

Department of Health & Human
Services,

Public Health Service

National Institute of Health
Building 36, Room 3A-15
Bethesda, Maryland 29205 (USA)
V. Rizza

Istitute of Biochemistry
University of Catania

Via A. Doria, 6

95125 Catania (Italy)

B. Roelofsen

Biochemisch Laboratorium
Rijksuniversiteit Utrecht
Padualaan 8 - Postbus 80.054
3508 TB Utrecht (The Netherlands)
E. Sackman

Physik-Department E 22

Fakultit fiir Physik der Technischen
Universitat Munchen
James-Franck-StraBe

8046 Garching b.

Miinchen (FRG)

U. Scapagnini

Institute of Pharmacology
University of Catania

Via A. Doria, 6

95125 Catania (Italy)

M. Shinitzky

Department of Membrane Research
Weizman Institute

Rehovot (Israel)

M.J.A. Tanner

Department of Biochemistry
University of Bristol, Medical School
University Walk

Bristol, BS8 1TD (England)
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G. Tettamanti

Institute of Biological Chemistry
Dept. of Medicine and Surgery
Via Saldini, 50

20133 Milano (Italy)

G. Toffano

Laboratories of Neurobiology
Fidia Research Laboratories
35031 Abano Terme, Padova (Italy)
U. Zimmerman

Lehrstuhl fiir Biotechnologie der
Universitat Wurzburg
Réentgenring 11

8700 Wurzburg (FRG)

H. Wiegandt

Physiol. Chem. Institut
I-Philips-Universitit

D- 3550 Marburg / L

Lahnerge (FRG)

Topics

BIOMEMBRANES: STRUCTURES AND
MOLECULAR ORGANIZATION
MEMBRANE ASYMMETRY
LIPID-PROTEINS INTERACTIONS
CELL SURFACE RECEPTORS: MOBILI-
TY AND TOPOGRAPHY

PROTEIN & RECEPTOR DIFFUSION
MEMBRANE FLUIDITY & RECEPTOR
MODULATION

MEMBRANE FUSION

ION TRANSPORT MECHANISMS
RECEPTOR AND ION CHANNEL
GANGLIOSIDE & RECEPTOR FUNC-
TION
PHOTORECEPTORS:
AND FUNCTICN
HORMONAL MEMBRANE RECEPTORS
NEUROTRANSMITTER RECEPTORS
BIOCHEMICAL MECHANISMS OF SIG-
NAL TRANSDUCTION

DYNAMICS OF CYCLASE-RECEPTOR
INTERACTION :
RECEPTOR AND PHARMACOLOGICAL
ACTION

ORGANIZATION

General Information

Place and Date

The Course will be held at the Grand Ho-
tel Baia Verde, a sea shore Hotel in Ca-
tania, Sicily.

There are excellent facilities for lectures,
leisure, recreation and excursions to histo-
rical attractions.
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Scientific Secretariat

All enquiries should be addressed to:

E. Bertoli

Institute of Biochemistry

Medical School

University of Ancona

Via Monte d’Ago

60100 ANCONA

Phone (071) 894306, Telex UNIV ANI
216838

Requirements

Engaged in research of working interest in
biochemistry and biophysic of membranes
and receptors.

Registration

The number of participants will be limited
to 90 persons.

The participants will be selected by the
Scientific Committee on the basis of their
experience or interest in the field.

Only those persons who apply and are se-
lected will be able to participate in the
school.

Persons wishing to apply should complete
the application form attached and submit
it to the scientific secretariat.

Deadline for submission of application:
May 31, 1985.

The Scientific Committee will inform the
applicants of the result of their application
in June 1985.

Participants are expected to arrive at Cata-
nia by Sunday september 22, 1985 and re-
main for the full duration of the Course
(September 22 - October 4).

The total fee including full board, lodging
for the duration of the course based on
double room accomodation, course material,
and participation in all scientific and so-
cial activities, will be U$ 520.

The deposit of U$ 80 will be paid by che-
que made out to: Hotel Baia Verde - CT,
with the registration form (after acceptance
of the application form by the Scientific
Committee) and sent to:

Prof. E. Bertoli

Institute of Biochemistry

Medical School

University of Ancona

Via Monte d’Ago - 60100 Ancona (Italy).
The balance of the fee will be due and ro-
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llected at the arrival of the participants at
the site of the meeting.

Posters

Poster sessions and discussions will be in-
cluded in the programme. Participants wi-
shing to present a poster should include
the poster abstract (using the specific en-
closed forms) with their registration form.

Attendance certificate

A certificate will be given at the end of the
end of the Course only to those who have
attended throughout the duration of the
school.

Abstracts

Abstracts will be distributed to the parteci-
pants on arrival.

Proceedings

The proceedings of the International course

will be published in “Fidia Research Series”.

ANNUAL MEMBERSHIP MEETING
Medical Panel Presented

TSA’s annual membership meeting hos-
ted by the Greater DC chapter was held on
November 17 at the National Institutes of
Health in Bethesda.

Judy Wertheim, President of TSA since
1981, passed the gavel to Eleanor Curry,
Executive Vice President, who accepted on
behalf of newly-elected President Sue Levi.
Anne Abramson, sister-in-law of the late
Dr. Sheldon Novick (TSA’s Medical Chair-
man for ten years), officiated at the insta-
llation ceremony.

Other business included the adontion of
By-laws and a treasurer’s report. The husi-
ness portion of the meeting was followed by
a medical panel program.

Dr. Kenneth Rickler, a practicing neurol-
ogist affiliated with George Washington
University, member of the Board of Direc-
tors and medical advisor to the Greater
Washington Chapter, and also member of
TSA’s National Medical Committee, intro-
duced the distinguished panel of guests:
Katherine Bick, Ph.D., Assistant Director,
NINCDS/NIH; Thomas N. Chase. M.D.,
PET Studies Section, NINCDS/NIH; and
Martha Denkla, M.D., Director, Behavioral
Disorders Program, NINCDS/NIH. Each
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panelist spoke about the Federal Govern-
ment’s support of Tourette research projects.

MEDICAL PANEL
Dr. Bick reported that NINCDS has ve-

ceived a handsome increase in funding
(18.2 %) during 1985. Despite this much
needed increase, NINCDS w1ll be able to
fund only one-third of approved research
grants. Many worthwhile projects will not
get funded because there has been an up-
surge of grant applications submitted io
NINCDS reflecting a new interest in the
neurosciences by researchers.

A major national commitment to neuro-
science research is needed, Dr. Bick feels.
More clinical investigators need to be trai-
ned. NINCDS has awarded a series of
grants, called Senator Jacob Javits Awards,
to provrde support to exceptionally talented
neuroscience investigators. Still Dr. Bick
feels that the nation’s commitment to neu-
roscience needs to be greater.

Dr. Thomas Chase, who is also a mem-
ber of TSA’s Medical Advisory Board, com-
mended the TSA for its efforts to award re-
search grants to young investigators. He
described research efforts on most neurolo-
gical disorders in the following manner: 1)
Analyzing the symptoms of the disorder in
order to hypothesize where the major defect
may be; 2) Locahzmp the area of the brain
where the problem is occurring; 3) Iden-
tifying the neurotransmitters involved, and
determining the nature of the imbalance;
4) Developing drugs which will correct the
imbalance.

Dr. Chase has been working with the
PET scan (Positron Emission Tomoora-
phy), which is a new technology capable nf
mapping chemical activity in the brain. H's
studies on Tourette Syndrome have ientati-
vely indicated an abnormality in the basal
ganglia (striatum) and over-activity in a
connection between the basal ganglia and
the cortex. Patients with vocal ties showerd
an abnormality in the area of the cerebral
cortex when vocal ties occurred. Dr. Chase
continues to seek TS patients who are wi-
lling to participate in PET-scan research.

Dr. Martha Denkla described four extra-
mural research proiects which are presently
funded by NINCDS: Since 1980 a cenetic
/epidemiological study has been conducted
at Yale University. Geneticists at Yale are
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trying to determine clinical heterogeneity
and are are focusing on obsessive-compulsi-
ve aspects of TS. Sixty percent of people
with I'S have been identified with concu-
rrent Attention Deficit Disorder (ADD).
Yale’s study of twins with TS, which was
partially funded by a TSA grant, showed
that 50 % of twins TS showed exacerbated
symptoms when treated with stitmulants,
but out of 6 pair of discordant twins where
only one had been treated with stimulants,
the untreated twin eventually developed
tics anyway. The implication of this fin-
ding would indicate that people with TS
who have ben treated witth stimulants may
have developed TS with or without simu-
lant medication.

Another research project at Yale involves
an attempt to induce lics and vocalizations
in cats, which may hopefully lead to an
animal model for I'S.

Johns Hopkins Hospital is conducting a
TS research project which seeks to identify
neuroreceptor binding sites for dopamine
and opiate receptors. In addition, Drs. Ar-
thur and Elaine Shapiro at Mount Sinai
Medical School have received a grant to
compare the effects of Haldol and Pimo-
zide. Attentional, motoric and cognitive va-
riables will be explored.

Dr. Rickler complimented the TSA News-
letters for informing the TSA membership
about ongoing research projects. As a clini-
cian he remarked that basic research and
clinical research benefit from each others
findings, but more feedback is needed bet-
ween clinicians and the research commun-
ity. Dr. Rickler feels that individual clini-
cians have the benefit of long-term obser-
vations of people with TS. He feels ihat
problems related to coping with TS need
to be explored further.

Questions and answers followed the panel
presentation. Dr. Chase felt that Nuclear
Magnetic Resonance (NMR) is a new tech-
nology which is not yet capable of iracking
neurochemicals, but may be of importance
to TS research in the future.

Dr. Rickler remarked on long-term use of
Haldol which demands vigilance for symp-
toms of Tardive Dyskinesia, even though
the incidence of TD in Tourette is still very
low. He noted that people with TS should
not use medication unless it is needed when
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TS becomes a major interference in one’s
life.

Dr. Chase remarked that the scarcity of
post-mortum TS brain tissue is a shame,
and availability of such tissue would lead
to major advances in the understanding of
TS. Dr. Bick remarked that it is important
to encourage scientists to look for animal
models of I'S.

Panelists also noted that much more
needs to be learned about the role of hor-
mones, immunology, prenatal factors and a
variety of unexplored areas which may re-
late to TS. Encouraging researchers to study
TS is not an easy job, but Dr. Denckla offe-
red her assistance to any scientists wishing
to apply for an NINCDS grant.
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Letters to the Editor

As a teacher at the Summit School in
Nyack, New York for nine years, 1 have had
the opportunity to teach several students
with Tourette’s Syndrome. I have an anec-
dote to relate which may be helpful to both
parents and teachers in coping with the pro-
blems people with TS encounter.

Two students in one of my classes —
Bob, who has TS and John who does not.
were having trouble getting along with each
other. Bob’s rather exuberant symptoms
were annoying to John, who is both short
tempered and quick to tease and bully iho-
se around him. John began to give Bob a
very hard time, teasing him and threaten-
ing to do him bodily harm if Bob didn’t
“cut it out.” Since the entire class had al-
ready been informed of Bob’s condition and
were generally aware of its nature, my ini-
tial response to John’s behavior was an au-
thoritative command to stop teasing. This
reduced , but did not stop, John's behavior.

Meanwhile, Bob’s motor and verbal iies
continued at their previous prodigious rate.
Furthermore, a new “tic”” developed. In his
concern over avoiding conflict with John,
Bob became quite fixated on John’s presen-
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ce in the room. This concern manifested
itself in a frequent and quite audible repeti-
tion of John's name. John reacted by be-
coming increasingly hostile.

At this point I asked John to stay after
class and explained to him that Bob was
repeating John’s name just because ha was
trying so hard to avoid John’s wrath. “The
thing that Bob least wants to do,” I iold
John, “becomes the thing that he cannot
keep himself from doing. The only way thal
you can stop Bob from repeating your name
is to stop bothering him yourself so ithat
you are no longer his main concern in
class.”

Fortunately, John took my advice. In a
short time John's name disappeared as one
of Bob’s tics, and more order returned io
the classroom. As tensions in the rocom de-
creased, Bob became more at ease and his
other tics also reduced in intensity, thus
enabling John to better concentrate on his
work.

The point for both parents and profes-
sionals to absorb from this story is that ihe
tics of Tourette’s Syndrome often represent
an inability to repress or “inhibit” specific
behaviors which are of particular concern
to the person with TS, and are often the
very behaviors that the person least wishes
to perform. Furthermore, intervention which
reduces the stress of concern over that par-
ticular behavior may well extinguish ihe
behavior as a part of the person’s repertoire
of tics.

Victor Gruener

PARIS MEETING TO MARK
TOURETTE CENTENNIAL

An historic two-way meeting scheduled
for May 2 and 3, 1985 has been planned by
the French Neurological Society to mark
the one hundreth anniversary of Gilles de
la Tourette’s description of the Syndrome
which bears this French physician’s name.

The Tourette Association is sponsoring
the participation of our Medical Advisory
Board and Medical Committee Chairmen.
Drs. Arnold J. Friedhoff and Ruth D.
Bruun. In addition, Mr. and Mrs. H.B.
Pearl will represent the Association and pre-
sent a report on our activities throughout
the U.S.A.

A special TSA Permanent Research Fund
grant in honor of Gilles de la Tourette (to
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be awarded to a worthy French scientist)
will be announced at the meeting in honor
of Gilles de la Tourette.

The scientific meeting will be held at the
historic Charcot Amphitheater of the Sal-
petriere Hospital in Paris. Gilles de la Tou-
reite, a student of Dr. Charcot, accompli-
shed his most important work while asso-
ciated with this world famous institution.

TSA members who plan to travel io Eu-
rope in the spring of 1985 are welcome o
attend.

National Committee for Research

At its November 8 annual meeting in
Washington the National Committee for
Research in Neurological & Communicati-
ve Disorders (NCR) celebrated its 5th an-
niversary as an incorporated not-for-profit
coalition now comprised of some 57 volun-
tary health organizations and professional
societies. Mr. H.B. Pearl, TSA’s represen-
tative and a member of NCR’s Executive
Board, was the recipient of a ‘Recognition
Award’ for unusual services rendered io the
Committee.

Dr. Murray Goldstein, Director for ihe
National Institute for Communicative Di-
seases & Stroke (NINCDS), reported ithat
the “state-of-the-art” technologies found in
current generation Computerized Axial To
mography (CAT) scanning equipment and
in the newest of the Nuclear Magnetic Re-
sonance (NMR) brain imaging equipment
have given rise to an expectation of far
greater possibilities for understanding the
basic etiology of a number of disorders, in-
cluding Tourette Syndrome, than had here-
tofore been felt possible. Dr. Goldstein also
congratulated NCR on being instrumental
in achieving for NINCDS, in fiscal year
‘85, a budget allocation of approximately
$ 397 million which is the largest ever re-
ceived by NINCDS. This 1985 budget allo-
cation represents the largest proportionate
increase in funding of all of the Institutes
(other than the National Institute for
Aging) operated by the National Institutes
of Health. However, Dr. Goldstein also no-
ted that in order for NINCDS to achieve a
funding target of 50 % of approved grants
the Agency would need at least an additio-
nal $100 million of funding in FY ‘86.

NCR members were also concerned with
a grassroots movement by ‘“animal rights”
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activists to halt the experimental use of ani-
mals in the study of disease. Researchers
explained that the animal rights movement
threatens future research advances because
scientists would be prohibited from using
animals to study the effectiveness of drugs,
or to examine how certain substances are
responsible for causing a disease io uecur,
etc. Neurological scientists pointed out ihat
advances in the understanding of many neu-
rological disorders have been slow io occur
due to the absence of an animal model for
specific disorders.

At the present time the National Institu-
te of Health is supporting a multi-year pro-
ject which is attempting to create an animal
model of Tourette Syndrome. The overzea-
lous ““animal rights” movement threatens
to halt this and other scientific advances
because animal rights activists are more vo-
cal than that sector of our population
which supports and values animal experi-
mentation simply because it is preferable io
human experimentation. People with TS
should let their Congressicnal leaders know
how they feel about this subject.

MAJOR DONATIONS *

We are grateful to the following indivi-
duals, foundations, and corporations ior
their significant contributions in support of
TSA’s programs of medical and general
education, and family and professional ser-
vices:

Dr. William E. Boggiano

Peter Boleski

Allison and Louis Brandt

Recia H. and I. William Cohen

The Gateposts Foundation

Estelle Gelman

John E. Lovenheim

McNeil Pharmaceutical Corp.

Diane & Darryl Mallah

Barbara and Hyman Mellen

Eleanor and Herbert B. Pearl

Howard and Judy Schatz

White Charity Committee

The Thomas S. Wootton High Schoo!

(in honor of the Meringoff Family)

(* - representing $1,000 or more)

Media Update

TSA public service announcements fea-
turing William Shatner have been airing
on radio and TV stations throughout this
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country since late June, 1984, The National
office has received more than 1,600 phone
calls and letters requesting further infor-
mation about Tourette Syndrome as a wve-
sult of these “spots”.

We know that our public awareness ef-
forts account for nearly 90 % of mnewly
diagnosed people, and we are grateful ic
the TV and radio stations who have helped
identify people with TS by airing the TSA
publie service announcements.

TSA is also very grateful to Ann Lan-
ders who featured a letter about TS in nne
of her columns in November, and to “‘Rea-
ders Digest” for printing an orphan drug
article in their December issue. Over 3,000
inquiries were generated from these sources.
From this response we were able to identify
a large number of persons who had been
diagnosed but heretofore had not been awa-

re of the help they could receive through
TSA.

PIMOZIDE DISTRIBUTED

All hurdles related to pimozide’s (Orap)
approval for marketing in the United States
were finally crossed during October 1981,
and on November 1, McNeil Pharmaceuti-
cals began distribution of this drug which
will be used solely for the treatment of
Tourette Syndrome.

Since pimozide will not be a fast selling
drug and might take a few days for local
druggists to order it from wholesalers, ihe
TSA and MeNeil Pharmaceuticals have ia-
ken steps to assure that pimozide will be
obtainable without undue delay by those
who need it:
® The TSA Pharmacy Service. address lo-
wa, has in stock a large quantity of pimo-
zide which will be sold to TSA members at
slightly above cost.
® Reveo Drug Stores, a large retail chain
in the west and midwest, is stocking pimo-
zide at central warehouses. Local Revco
Drug Stores will be able to fill a preserip-
tion for pimozide within 24 hours.
® Several major hospitals and research in-
stitutions, particularly those with TS clinies,
will stock pimozide in their hospital phar-
macy.
® Any pharmacy having difficulty obtai-
ning pimozide can contact McNeil Pharma-
ceuticals” in Spring’ House, Pennsylvania

ditgetlgoniarionat ecdads VL By o0 on g
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As a service to our readers, an article by
Dr. Ruth Bruun (TSA’s Medical Commi-
ttee Chairman) appears in this issue of the
TSA Newsletter deseribing medical mana-
gement with pimozide. TS families may
want to give this information to their phy-
sician.

The TSA is indebted to MeNeil Pharma-
ceuticals for their careful and considerate
management of distribution plans for pimo-
zide. Not wanting people who need the drug
to experience undue delays obtaining it, yet
understanding that not every pharmacy will
want to stock this drug, McNeil has care-
fully distributed sufficient supplies to ma-
jor TS research and treatment centers so
that most patients can fill their preseription
at hospital pharmacies in urban areas whe-
re they go for treatment.

PLEASE REMEMBER
TSA IN YOUR WILL

Persons who are supporters of the TSA
may wish to consider extending their sup-
port beyond their lifetime by remembering
TSA in their Will.

Whether your legacy is large or small, it
can help the ongoing programs of the As-
sociation. To make a bequest of cash or
other property to our organization, your
Will (or supplemental codicil, if you do not
wish to write a new Will), should state:

“I give and bequeath to the

Tourette Syndrome Associa-

tion, Inc., a not-for-profit cor-

poration, organized under the

laws of the State of New York,

and having its principal offi-

ce at 41-02 Bell Blvd., Bay-

side, N.Y. 11361, the sum of

$ (or per cent

of the rest, residue, and re-

mainder of my estate) to be

used for general purposes.”

Remembering TSA in your Will is a ve-

ry important and personal way of conti-
nuing to give help to people with Tourette
Syndrome and their families.

ALL TSA MEMBERS
ARE ELIGIBLE FOR
PHARMACEUTICAL PLAN

Remember, TSA dues paying family
members are eligible to have all their pres-

criptions. filled by the TSA pharmay. If
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your medication is not listedar the brochu-
re, mail your preseription or ask for a pri-
ce quote.

HOW DO I ORDER PRESCRIPTIONS?
1. Send an original prescription written by
your Doctor to TSA Pharmacy.

2. A copy of a prescription or a bottle label
from another Pharmacy can be filled only
when the Doctor is phoned for permission.
Include your Doctor’s name, address and
phone number if this is necessary.

3. Print your name and address on each
new prescription. Use the first name of the
family member for whom the prescription
was ‘written.

4. If you want to use the less expensive ge-
neric medicine, request it.

5. Ask your doctor to indicate tthe number
of refills he authorizes. Refillable prescrip-
tions are kept on file, and you can have
them filled again simply by listing the serial
number from the bottle label or the invoice.
6. Mail prescriptions to: TSA PHARMA-
CY SERVICE, 200 Main Street, Madrid,
lowa 50156. £

HOW DO I PAY FOR MY ORDER?

a. To charge your costs to VISA or MAS-
TERCARD, list your account number and
expiration date.

b. You can send payment with your order
include the 75 cents handling charge, or
wait for the invoice and then send payment
promptly.

MEDICAL UPDATE

QUESTION: I am an active member of a
TSA chapter which has group counseling
“rap sessions” every week. I would like my
10-year-old son to participate in the rap se-
ssions, but I'mafraid that he’ll imitate other
children’s ties if he’s exposed to symptoms
which are different than those he has now.
What should I do?

ANSWER: It is true that some people with
TS may compulsively imitate other people.
However, our experiences with rap sessions,
and indeed programs throughout the coun-
try which have a relatively large number of
people with TS (i.e. summer camps, priva-
te schools, etc.) indicates that the compul-
sion to imitate is only temporary and usua-
lly disappears with repeated exposures.
That is, a person with TS may report ihat
he has imitated another person’s tics for 2
or 3 days after they first met. With subse-
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quent meetings the compulsion to imitate
diminishes, and finally disappears. This
compulsive characteristic does not usually
present a problem in families where multi-
ple members have TS and live together.

Only some people with TS experience
this type of compulsion, and it is wrong to
assume that your son will have this tenden-
cy unless you see evidence that he norma-
lly imitates other people’s movements or
adopts another person’s accent or inflection.
Even if this is true for your son, tics are
not “catchy” in a permanent sense, so you
should weigh the risks against the benefits
of attending rap sessions. Will your son be-
nefit from meeting other children who ha-
ve had similar experiences, and felt the
same deep emotions because they have Tou-
rette Syndrome? Or will he benefit from
never meeting other people with TS, con-
tinuing to feel different from the rest of
society ?

Incidentally, TSA has not heard from
people with TS who have not gone back
to a rap session because he/she felt that the
compulsion to imitate outweighed the bene-
fit of being with others who understand the
involuntary nature of tics and compulsions.
Many rap session participants have probably
experienced the pain of this symptotm the-
mselves, and are happy to find an environ-
ment where it is finally understood and
accepted.

TREATMENT OF TOURETTE
SYNDROME WITH PIMOZIDE (ORAP)

by Ruth Bruun, M.D.,
Chairman, Medical Committee

Pimozide (Orap) has recently been ap-
proved by the FDA for treatment of Tou-
rette’s syndrome in the United States. Sim-
ce clinical trials have indicated that this
medication is an effective alternative to ha-
loperidol for treatment of TS, its availabi-
lity has been eagerly awaited in this coun-
try. Tt should be made clear, however, that
pimozide is not necessarily a better drug
than those already in use in the United
States, only an alternative which may prove
better for certain patients. Until there has
been considerably more experience with pi-
mozide it should not be utilized as a first
choice medication in the treatment of TS.
The guidelines issued by MecNeil Pharma-
ceuticals state that: “Orap (pimozide) is
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indicated for the suppression of motor and
phonic ties in patients with Tourette’s Di-
sorder who have failed to respond satisfac-
torily to standard treatment.” Furthermore,
it is recommended only for those cases of
TS in which symptoms severely compromi-
se daily life functions.

Since pimozide has been found to pro-
long the QT interval of the electrocardio-
gram it is contraindicated in patientis with
congenital long QT syndrome, with a his.
tory of cardiac arrhythmias, or those taking
other drugs which prolong the QT interval
of the EKG (eg. phenothiazines, tricyclic
antidepressants and antiarrhythmic agents).
Because of the possibility of QT interval
prolongations, it is recommended that an
EKG be done before administration of the
drug and periodically thereafter during the
dose finding part of treatment. Should the
QT interval be found to exceed 0.47 se-
conds (children) or 0.52 seconds (adults)
or to be more than 25 % above the pa-
tient’s original baseline, this should be con-
sidered a contraindication to any increase

of dosage.

One further contraindication to be noted
is the concomitant use of drugs which may,
themselves, be causing motor and/or pho-
nic tics (eg. methylphenidate, pemoline and
amphetamines). Such patients should be
with-drawn from stimulant medication first
to determine whether it, rather than TS, is
responsible for the tics.

Having determined that a patient is in-
deed a candidate for treatment with pimo-
zide, treatment should be instituted witht a
minimal dose and raised slowly so as to ba-
lance clinical benefits against the develop-
ment of side effects. With younger children
I would recommend a starting dose no hi-
gher than 0.5 mg. per day. Adults may be
started on 2 mg. per day. Unfortunately ihe
tablets come only in 2 mg. strength and so
must be cut into quarters to halves to admi-
nister low doses. After 5 to 7 days the dose
may be increased in units compatible with
the starting dose. If side effects appear early
in treatment the dose should be maintained
longer at a low level. As a general rcule, ihe
slower the dose is increased the less likely
a patient is to develop side effects. The ma-
ximum recommended dose is 20 mg. per
day (or 0.3 mg./kg./day, whichever is
lower).
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Some physicians feel that anticholinergic
medication should be given routinely du-
ring early stages of treatment in order io
avoid extrapyramidal side effects, particu-
larly acute dystonic reactions which may
occur in about 10 % of patients. Others di-
sagree on the prophylactic use of anticholi-
nergics, but prefer to wait for side effects
to be manifested. In any case a substantial
percentage of patients on pimozide will ce-
quire anticholinergic medication to control
side effects at some point during their
treatment.

Since clinical experience with pimozide
for treatment of TS has been limited, the
more uncommon adverse side effects may
still be unreported. The treating physician
should consider that any of the adverse
reactions associated with neuroleptics may
occur including tardive dyskinesia (irrever-
sible). The major limitation of haloperidol
in the treatment of TS has been the deve-
lopment of sedation, lethargy, depression,
dysphorias and cognitive dulling. These side
effects, though they may also occur with
pimozide, have been reported to be less ire-
quent and less severe than with haloperidol.
This may be because pimozide has more
specific dopamine blocking properties and
less norepinephrine blocking effect than

haloperidol.

Side effects most commonly encountered
in clinical trials are: sedation, drowsiness,
akathisia, akinesia, dry mouth, constipation,
muscular cramps, visual disturbances and
impotence. All of these as well as others
listed in the McNeil Pharmaceutical packa-
ge insert for Orap (pimozide) are reversi-
ble on discontinuance of the drug or lowe-
ring of dosage with the exception of iardive
dyskinesia. Since tardive dyskinesia may
rather easily be confused with the move-
ments of TS and thus go unrecognized in
its early stages, it should be a particular
concern. In any case, periodic attempts
should be made during treatment to lower
the dose of pimozide. Since there may be
a transient withdrawal reaction which may
appear to be an increase of tics when the
medication is lowered, the patient should be
given at least two weeks at a lowered dose
before the physician can be certain that a
tic increase is due to the underlying disea-
se rather than the withdrawal phenomenon.
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As with haloperidol a gradual withdrawal
is recommended.

Since pimozide is not to be used as a {irst
choice drug it is reasonable to assume that
many patients who are suitable for tireat-
ment with this medication may already be
on haloperidol, clonidine or other medica-
tion. It is, of course, better to discontinue
any other medication first and to allow a
time for complete drug clearance to occur
before starting pimozide. However, if a pa-
tient has a great deal of trouble in discon-
tinuing haloperidol (because of withdrawal
emergent reactions or severe symptomatolo-
gy) pimozide can gradually be substituted
for haloperidol. The dosage equivalent of
haloperidol to pimozide is 1 to 2.5 mg. Sin-
ce both haloperidol and pimozide have long
half-lives (at least 4 days), the patient
should be monitored carefully during the
period when both drugs are present in his
system.

SUMMER CAMP FOR
YOUNGSTERS WITH TS

Nineteen youngsters from the states of
Kansas, Missouri, Texas, Tennessee, Flori-
da, New York and Oklahoma attended ihe
second annual summer camp in Oklahoma
this past summer.

In addition to camp activities that inclu-
ded swimming, canoeing, archery, riflery,
arts and crafts, fishing, horseback riding,
etc., one period was set aside for learning
more about Tourette Syndrome, a questions
and answer and discussion session.

Both boys and girls attended, those who
had completed grades two through eight.

Dates of the camp next summer are June
23 through June 30. Camp brochures are
available from the Oklahoma Chapter, Tou-
rette Syndrome Association, P.O. Box 761,
Bartlesville, OK 74005.

Make plans early. Many civic groups look
forward to helping finance camping and
travel costs to send youngsters to summer
camp.

NINCDS Invites Applications for Brain-

Imaging Research Centers

The National Institute of Neurological
and Communicative Disorders and Stroke
(NINCDS) is seeking grant applications
for Brain-Imaging Research Centers io im-
prove understanding of central nervous sys-
tem function and dysfunction.
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Proposed centers should use combinations
of imaging technologies to develop and re-
fine information about the living brain un-
der dynamic conditions. Of particular inte-
rest are applications emphasizing magnetic
resonance imaging and its interrelationship
with other methods for measuring bioche-
mical events and anatomical changes within
the brain.

Additional details about this research
need were published in the November 9,
1984, issue of the NIH Guide for Grants
and Contracts.

Applications must be received by Februa-
ry 15, 1985. Scientists wishing further in-
formation may contact: Dr. George N.
Eaves, Stroke and Trauma Program, NIN-
CDS, Federal Building, Room 8A13, Be-
thesda, Md. 20205; telephone: (301) 496-
4226.

NINCDS Makes Neuroscience Awards
in Honor of Senator Javits

The National Institute of Neurological
and Communicative Disorders and Stroke
(NINCDS) has chosen 24 grant applicants
for special neuroscience awards named for
former Senator Jacob Javits. The group
joins 61 other scientists who have received
Javits awards.

The Javits Neuroscience Investigatorships
provide individual scientists with up to 7
years of grant support for basic or clinical
research in the neurological and communi-
cative sciences.

The new Javits awardees and their pro-
ject titles are:

— Robert Barchi, University of Pennsyl-
vania, Philadelphia, Pa., “Studies of Puri-
fied Sodium Channels from Sarcolemma™.

— Linda Bartoshuk, John B. Pierce
Foundation, New Haven, Conn., “Taste
Psychophysies™.

— Albert Berger, University of Washing-
ton, Seattle, Wash., “Respiratory System
Integration by the Brain Stem”.

— William Cain, John B. Pierce Foun-
dation, New Haven, Conn., “Clinical O!-
factory Psychophysies™.

— William Catterall, University of Was:
hington, Seattle, Wash., “Voltage-Sensitive
Sodium Channels in Brain”.

— George De Vries, Virginia Common-
wealth University, Richmond, Va., “Mole-
cular Basis of Axolemmal-Glial Interac-
tion”’.

— 371



— Paul De Weer, Washington Univer-
sity, St. Louis, Mo., “Modes of Operation
of the Sodium Pump”.

— Bertil Hille, University of Washing-
ton, Seattle, Wash., “Molecular Properties
of Ionic Permeability in Nerve”.

— Stephen Kitai, University of Tenne-
ssee, Memphis, Tenn., “Experimental Stu-
dies of Sensory Pathways”.

— Lawrence Kruger, University of Cali-
fornia, Los Angeles, Calif., “Cutaneous
Morphological Correlates of Pain™.

— Renee Margolis, Downstate Medical
Center, State University of New York,
Brooklyn, N.Y., “Studies on Nervous Ti-
ssue Glycoconjugates™.

— Anthony Marmarou, Virginia Com-
monwealth University, Richmond, Va., “Bio-
mechanics of Brain Edema and Intracranial
Pressure”.

— Dennis McFadden, University of Te-
xas, Austin, Tex., “Auditory Adaptation
for Suprathreshold Stimuli”.

—- Charles Molnar, Washington Univer-
sity, St. Louis, Mo., “Cochlear Mechanics
and Neural Encoding”.

— William Norton, Yeshiva University,
Bronx, N.Y., “The Chemistry of Cells and
Cell Portions from the CNS”.

— John O’Brien, University of Califor-
nia at San Diego, La Jolla, Calif., “Mole-
cular Basis of Cerebral Degeneration”.

— George Ojemann, University of Was-
hington, Seattle, Wash., “Electrocorticogra-
phic Changes with Higher Function™.

— Karl Pfenninger, Columbia Universi-
ty, New York, N.Y., “Molecular Control of
CNS Growth and Regeneration”.

— Guillermo Pilar, University of Con-
necticut, Storrs, Conn., “Ganglionic Synap-
tic Transmission™.

— Michael Raftery, California Institute
of Technology, Pasadena, Calif., “Studies
of the Nicotinic Acetylcholine Receptor™.

— Murray Sachs, The Johns Hopkins
Univeresity, Baltimore, Md., “Stimulus En-
coding in the Auditory System”.
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— William Schlaepfer, University of
Pennsylvania, Philadelphia, Pa., ““Neurofi-
laments: Degradation Turnover and Role
in Disease™.

— F. Blair Simmons, Stanford Univer-
sity, Stanford, Calif., “Development of a
Cochlear Prosthesis”.

— Ludwig Sternberger, University of
Rochester, Rochester, N.Y., ‘“Monoclonal
Antibody Probes for Neurofilament Proce-
ssing”’.

The Javits awardees were recommended
by the National Advisory Neurological and
Communicative Disorders and Stroke Coun-
cil for the strategic scientific importance of
their work and the scientific merit of iheir
specific research proposals. The Council re-
lected the outstanding investigators irom
the pool of competing applications during
the last four grant cycles. Additional Javits
investigators will be named at Council mee-
tings in January and May 1985.

Former NINCDS Director Receives
Award for Hensing Book

Dr. Donald B. Tower, a former director
of the National Institute of Neurological
and Communicative Disorders and Stroke,
has received the Award of Distinction His-
tory Prize from Justus-Liebig University at
Giessen for his book, Hensing, 1719.

The award is presented for “outstanding
works on the history of the University of
Giessen, Federal Republic of Germany, or
teaching and knowledge about it”.

Dr. Tower’s book chronicles the begin-
nings of modern neurochemistry. It =xami-
nes the life and career of Johann Thomas
Hensing (1683-1726) who, while at the
University of Giessen, carried out the first
chemical investigation of the brain.

The award was presented at the Univer-
sity’s academic festival on November 30. Tt
is one of five official prizes that the Uni-
versity can bestow annually.
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® Book Reviews

CEREBRO VASCULAR DISORDER

TOOLE JAMES F.
Third Edition 436 pp. - 1984

RAVEN PRESS

This book is considered of fundamental
importance for the study and treatment of
cerebrovascular diseases.

There is a very interesting preface in
which the author comments the Meeting of
Yalta held in February 1945, between Fran-
klin Delano Roosevelt, Winston Churchill
and Joseph Stalin.

The decisions taken at this meeting have
created adverse commentaries, and the three
personalities that have participated in it had
advanced cerebro vascular diseases.

This is an up-to-date edition reflecting
all the advances acquired in the diagnosis
and care of the patient suffering from ce-
rebrovascular diseases. In this edition new
chapters on noninvasive techniques, cardio-
vascular causes of strokes, fibromuscu'ar
dysplasia, ophtalmic and behavioral aspect:
of strokes, cerebrovascular causes of heal
aches and central nervous system effects of
microcirculatory diseases, are included. A
complete description of new technologies
and different kinds of treatment are deseri-
bed and profusely illustrated.

The author emphasizes the extraordina-
ry progress achieved during the last thirty
years in the profilaxis and prevention of
strokes.

In the first chapters of this book, the
clinical implications of the anatomy of
brain arteries and the physiology of the
cerebral circulation are studied. A detailed
information is given to the reader about
the evaluation of the patient with a possible
neurological disturbance, elaboration of his
clinical history, neurological and neurovas.
cular examination and the use of noninva-
sive screening tests. The computed tomogra-
phy, digital substraction angiography, posi-
tron emission tomography, regional cerchbral
blood flow and nuclear magnetic resonance
are studied.

This book is of great importance for
those physicians in charge of patients suffe-
ring from cerebral vascular disturbances. In
each chapter the right and useful answer
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is found; they are updated and include the
latest advances in pathophysiology, diagno-
sis and medical and surgical managements.

All major cerebral syndromes, transient
ischemic attacks, syndromes of the carotid
artery, and its branches, syndromes of the
vertebral - basilar artery and its branches.
asymptomatic cervical bruits and their ma-
magements, cardiac cases or cerebral ische-
mia, cerebral embolism, atheroerosclerosis,
brain infarction, ophthalmologic aspects of
cerebrovascular diseases, general principle of
managements and rehabilitation, behavioral
abnormalities and intellectual decline cau-
sed by cerebrovascular disorders, hyperten-
sion, lacunar infarction and hypertensive
encephalopathies are studied.

Each chapter is preceded by a significati-
ve quotation of very appropriate clinical
concepts, uttered by great phsycians in by-
gone epochs, when there were not the pre-
sent day techniques for studying the pa-
tient with this kind of ailment.

There is a profusion of significative illus-
trations many of them accompanied by sche-
mes that facilitate its understanding.

This is a very useful book for all the phy-
sicians interested in this important subject,
expounded by a world renowned author.

Prof. Dr. Victor Soriano

ADVANCES IN NEUROLOGY

Volume 38 - THE DEMENTIAS - Editors
Richard Mayeux, Wilma G. Rosen - 272
pages - Raven Press New York - 1983

It is interesting to remark the growing
importance assigned to the subject of de-
meniia in the last years, being this an ail-
ment of chronic evolution that causes sad-
ness in relatives and friends of the patient
because of the serious derangements of their
personality. Recent advances in Neuroscien-
ces have stimulated the investigators ia
study in detail the organic changes origina-
ted by this process and to try to avoid the
dementia, or to treat it if this has already
occurred.

Different kinds of dementia are studied
by means of neurochemistry, genetics, neu-
roradiology, electrophysiology, concerning
neuropsychological aspects and in the pro-
blems related with the family and the social
environment of the demented.

The study of the dementia is a multidis-
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ciplinary one and it is expounded in a clear
and exhaustive way in the different chapters
of this book.

There are studies about the new clinical
methods for measuring intellectual perfor-
mances regarding diagnostic methods used
to differentiate dementia from nondemen-
ting states and to the observations of quali-
tative differences in the various stages of
the disease.

Advances in medicine for morphologic,
neurochemical, and electrophysiological ima-
ging methods for studying brain structures
are employed.

We will refer to the titles of the different
chapters of this book to give a clear picture
of the interesting contents of this publica-
tion.

1. - Differentiating Dementia from Non-
dementing Condition. 2. - Biochemical
Changing in Normal Aging in Human
Brain. 3. - Clinical Neurophysiology of
Aging and Dementia. 4. - Clinical and Neu-
ropsychological Assessment of Alzheimer
Disease. 5. - Neuropsychological Investiga-
tion of Memory, Visuoconstructional, Vi-
suoperceptual and Language Abilities in
Senile Dementia of the Alzheimer Type. 6.
An Up-to-date on the Neurochemistry of
Alzheimer Disease. 7. - Experimental Phar-
macology of Alzheimer Disease. 8. - Com-
puted Tomography in Aging and Senile De-
mentia of the Alzheimer Type. 9. - Positron
Emission Tomography in Dementia. 10. -
Dementia and Cerebrovascular Disease. 11.
Recent Data and Hypotheses on Creutzfeldt-
Jakob Disease. 12. - Treatable Dementias.
13. - Subcortical Dementia: A Clinical Ap-
proach.

It is evident that psychiatrists, neurolo-
gists, and neuropsychologists will be greatly
rewarded by reading this book with such n
valuable data on dementia.

Prof. Dr. Vietor Soriano

NEUROPSYCHCLOGY OF HUMAN

EMOTION. - Editors Kenneth M. Heilman
Paul Satz-The Guilford Press - 237 pages
1983

This is a book dealing with the study of
a subject that has caused great interest in
the scientific circles dedicated to neuro-
psychological investigation of emotion and
affective disorders.

In this book there are concepts inherent
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to the dominance of the right hemisphere
of the brain in the expression and reception
of emotion in the human being and also in
animals, written in a clear and explicit way.
The research findings are up to date.

The first chapters deal with the materia-
lization of emotions, referring to the neuro-
psychological investigations of normal indi-
viduals, of persons suffering from damage
on the right hemisphere and experiments
performed in animals. Afterwards the ~mo-
tional repercussion on different neurologica
and psychological illnesses on those patients
suffering from lesions on the right hemis-
phere are studied.

The consequences of basal ganglia disor-
ders and lesions of the limbic frontal cor-
tex and emotional complications of epilepsy
are investigated.

The emotional implications of psychosur-
gical procedure of prefrontal leucotomy
used in treating schizophrenia has been
studied.

It has been established that a neuropsy-
chological approach constitutes a very va-
luable procedure to psychopathological stu-
dies and brings external criterium to the
clinical syndromes in psychiatry.

The neuropsychological parameters are
very sensitive detectors of disturbed cerebral
activities and show in an objective way ihe
laterality and localization of the functional
perturbances that may or may not be
accompanied of structural cerebral changes.
Contents of the book:

Chapter 1. Right Hemispheric involvement
in the perception and expression of emotion
in normal humans - M.P. Bryden and R,

G. Ley

Chapter 2. Affective Disorders Associated
with Hemispheriec Diseases - Kenneth M.
Heilman, Robert T. Watson and Dawn
Bowers

Chapter 3. Animal Studies of Laterality -
Victor H. Denemberg.

Chapter 4. Emotional Disturbances Associa-
ted with Focal Lesions of the Limbic Fron-
tal Lobe - Antonio R. Damasio and G. W.
Van Hoesen

Chapter 5. Emotional Concomitants of
Psychosurgery - Donald T. Stuss and Frank
Benson

Chapter 6. Emotional changes Associated
with Basal Ganglia Disorders Richard
Mayeux

Vol. 15, — Numbers 3-4, — 1981



Chapter 7. Personality and emotional com-
plications of Epilepsy - Paul B, Pritchard,
Chapter 8. Neuropsychological Studies in
Patients with Psychiatric Disorders - Pierre
Flor - Henry

This volume is certainly of great value
for those scientists interested in desciphe-
ring the intrincacies of emotion in neurop-
sychology, psychiatry, neurology, clinical
psychology, speech pathology, and neuro-
surgery.

Prof. Dr. Victor Soriano

NUTRITION AND THE BRAIN
VOLUME 6

PHYSIOLOGICAL AND BEHAVIORAL
EFFECTS OF FOOD CONSTITUENTS.

EDITED BY RICHARD J. WURTMAN and
JUDITH J. WURTMAN - 1983

281 pages RAVEN PRESS NEW YORK

Problems concerning Nutrition and ihe
Brain are studied in Physiological Behavio-
ral Effects of food constituents. On this sub-
ject are treated the various special iopics
that establish a connection between nu-
trientts and the Brain.

The brain needs in order to function
substances that it cannot make by it self. In
the study of brain nutrition must be consi-
dered different metabolic and Physiologica!
processes involved in the absortion and pro-
fit of the nutrients by the brain.

The nutrients reach the brain’s cells by
the blood stream and are transported
through the blood brain barrier by specifc
mechanism that probably are white capilla-
ries or adjacent membranes.

The access of the nutrients to the blood
is a consequence of the food consumption
its digestion and absorption by the gut. Be-
sides there exists a synthesis of products wi-
thin the liver and other organs.

It is very important to call the attention
about those substances that must be incor-
porated to the body with foods, because ihis
is unable to elaborate them by it self.

We will mention for example that com-
pounds useful for the brain such as glucose
and choline reach the blocod from the
foods and from hepatic synthesis, and ade-
nine is secreted by the liver into the blood
stream.
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The Nutrients of the brain are substrates
or cofactors for its enzymes and constituents
of its macromolecules or as precursors for
its secretions such as the neurotransmitters.

In this volume are studied the effects and
pharmacologic disposition of caffeine that is
one of the most widely consumed pharma-
cologically active substances. It occurs na-
turally in several plant components inclu-
ding the coffee bean, tea leaf, kela nut, ~a-
cao seed, and ilex leaf.

It deals with the regulation by the U.S.,
Food and Drug administration of food
constituents that might affect brain func-
tion and behavior. A number that oxhibit
neurotoxic potential have been associated
either directly or indirectly with the food
supply.

The tests currently available for assessirg
effects of foods on behavior; specially in
children are surveyed. Certain methodolo.
gical considerations on the conducting of
behavioral and cognitive nutritional rese-
arch and surveys a wide range of behavio-
ral and cognitive measures, available for re-
search use are described.

Control of food selection. More than 49
years ago it was noted that the ability ~f
animals and humans to make dietary selec-
tions which are conductive to mnormal
growth and reproduction has not received
much attention in modern nutritional
studies.

There has recently been a sharp increa-
se in the publication of experimental reports
on food selection. Are Protein and Carbo-
hydrate intakes regulated? Mecanisms con-
trolling macronutrient intake. Drugs can
produce dramatic effects on the intake ~f
specific nutrients.

Effects of particular dietary aminoacido

such as tyrosine, tryptophan, and threoni-
ne on brain neurotransmission. Serotonine
and the catecholamines dopamine and no-
repinephrine function as neurotransmitter
at certain synapses within the mammalian
central nervous system. These compounds
are synthesized from the amino acids iryp-
tophan and tyrosine, respectively.
This volume will be of interest to neuros-
cientists, neurologists, psychiatrists and psy-
chologists physiologists and pharmacologists
and people working in nutrition and meta-
bolism.

Prof. Dr. Vietor Soriano
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