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iv BIOGRAPHICAL SKETCHES OF THE AUTHORS.

sche Gesellschaft, 1856, Band 6. On Rigor Mortis,
cte.,” Prager Vierteljahresschrift, Band 50, 1856, “Researches on the Origin and
Nature of Epileptic Spasms and Epilepsy in General,”” Frankfurt, 1857 (published
in conjunctiou with bis friend A. Tenner). “On the Rupture of the Inner Mem-
branes of the Cervical Arteries in Death by Hanging,” Virchow's Archiv, 1857.
«On the Death of Limbs after Injections of Chloroform into the Arteries,” Virchow's
Archiv, 1858, * On the Absence, Malformation, and Doubling of the Uterus; Mis-
conception and the Migration of the Oyum,” Wiirzburg, 1859, In the autumn of
1859 Kussmaul removed to Erlangen, where he became Professor of Internal Medi-
cine and Director of the Medical Clinic and Polyclinic, remaining in this city until
the spring of 1863.

Of numerous dissertations which have appeared under his authority, such as
that of Max Doederlein, “On the Diagnosis of Cancerous Tumors in the Right
Hypochondrium,” 1860, which perhaps deserves special notice, there are also:
«Rescarches on Constitutional Mercurialism,” Wiirzburg, 1861. *On Sexual Ma~
turity,” Wiirzburger medicinische Zeitschrift, 1862. ¢ Contributions to the Anatomy
and Pathology of the Urinary Apparatus,” Wiirzburger medicinische Zeitschrift,
1868. A Free Concretion in the Pericardium,” I0id., 1864. In the spring of 1863
he accepted a call to Freiburg in Breisgau. Here he received calls to Basel, Koni
berg, Greifswald, Tibingen, and Breslau, all of which he refused. In Freiburg

gen der Wiirzburger medi

he published numerous articles. Of these we may mention the following: *On the
Diagnosis of Embolism of the Mesenteric Artery,” Wiirzburger med. Zeit., 1864.
“The Cold in the Head of Infants,” Henle and Pfeufer's Zeitschrift f. rationelle
Medicin, 1865, “On Congenital Narrowing and Closure of the Pulmonary Arte-
ries,” Ibid., 1865. “The Developmental Periods of Exact Medicine.” *On the
Causes and the Phenomena of our Death” (two public addresses), Freiburg, 1865.
“On Periarteritis Nodosa” (in conjunction with Prof. R. Maier), Deutsches
Archiv, 1866. <The Lungs and Bronchial Glands after Incincration,” after ana-
Iyses by Dr. C. W. Schmidt, Zbid., 1866. *On Poisoning by the Chloride of
Zine” (in conjunction with Dr. Honsell), Klinische Wochenschriit, 1866. “Several
Observations on Rare Affections of the Liver,” 7bid., 1867 and 1868. < Sixteen -
Observations on Thoracentesis in Pleurisy, Bmpyema, and Pyopneumothorax,”
Deutsches Archiy f. klin. Med., 1868, “On the Treatment of Gastric Dilatations,
by a New Method—the Stomach-Pump,” Zbid., 1869.  Twenty Letters on the Inocu-
lation of Variola and Vaccinia—A General Exhibit of the Vaccination Question,”
Freiburg, 1870. “On Rheumatic Tetanus,” Berl. klin. Woch., 1871. “On the
Pathological Anatomy of Chronic Saturnismus » (with R. Maier), Deutsches Archiy,
1872, “On the Doctrine of Tetanus,” Berl. klin, Woch., 1872, “On an Abortive
Form of Tetanus,” Deutsches Archiv £. klin. Med., 1873. “On Spontancous Grad-
ual Closure of the Trunk of the Great Vessels of the Neck,” Deutsche Klinik,
1872, “On Progressive Bulbar Paralysis,” Sammlung Klinischer Vortriige, by Volk-
mann, 1873, No. 54.
Tn the autumn of 1876 he went to Strassburg, to take the direction of the Clinic
and Polyclinic. Professor Kussmaul married Louise Wolf, in 1850. One of his
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daughters is the wife of Professor Czerny, who was recently called from Freiburg
to Heidelberg, as the successor of the deccased Simon.

" Auserr Eviexsure was born August 10, 1840, in Berlin, His father was the
I-know: ist, who first i d the Swedish movement-cure into
Germany, and utilized it in a scientific manner. His studies were carried on in
Bonn and Berlin, and in the year 186t he took a prize on the following question
proposed by the Berlin University: “On the Influence of Cardiac Hypertrophy and
Discase of the Cercbral Arteries on the Occurrence of Cerebral Hemorrhage,” Vir-
chow's Archiv, Band XXIV. His graduation dissertation of the same year was
“De is imritabilitati recentioribus.” In 1863 he becam
ant Physician at the University Hospital in Greifswald; in 1864 he took the prize
founded by Hufeland’s Society, for the best work on the hypodermic injection of
remedies, printed in 1865, under the title “The Hypodermic Injection of Remedics
—after Physiological Researches and Clinical Experiences,” August Hirschwald,
second edition, 1869; third edition, 1875. In 1866 he established himself as a
private instructor at the University of Berlin. From 1869 to 1871 he was
at the Polyclinic of the University. Ile took part in the campaigns of 1864, 1866,
and 1870 to 18715 in the latter year he published his “Manual of Functional Nerv-
ous Discases,” August Hirschwald, Berlin; and in 1873, in conjunction with Dr.
Paul Guttmann, his “ Pathology of the Sympathetic.” Since 1874 he has been Pro-
fessor of Medicine at the University of Greifswald. Bulenburg has also published
numerous small article$ in the domain of neural pathology and electrotherapy, as

ssist-

sistant

also in experimental pharmacology (on quinine, narcein, bromine, calcium, trans-
fusion, acute poisoning by phosphorus, nitrite of amyl, etc.), most of which have
appeared in the Archives of Anatomy and Physiology and Pathological Anatomy,
and in the German Archiy fir klinische Medicin. Eulenburg is an honorary mem-
ber of the New York Neurological Socicty, and corresponding member of the New
York Society of Neurology and Electrology.

Freperick JoLry was born in Heidelberg, November 24, 1844, but in 1854 his
family moved to Munich, where he attended the gymnasium, and in the autumn of
1862 the university. He studied medicine in Munich and Goettingen, and in the
former city he was for two years Assistant at Pfeufer’s Medical Clinic.  While in
Berlin and Vienna he turned his attention chiefly to mental diseases, then entered
the Bavarian Lunatic Asylum of Werneck, as Assistant, later accepting a similar
position at the insane department of the Julius Hospital in Wiirzburg. There, in
1871, he was installed as private instructor, and in 1873 responded to a call as
Exstraordinary Professor of Psychiatry and Director of the Psychiatric Clinic at the
University of Strassburg. In the beginning of the year 1875 he was made full pro-
fossor. His literary productions relate in part to the domain of the anatomy and
physiology of the nervous system, in part to questions of psychiatry and neural
pathology. Theyare: On the Ganglion-Cells of the Spinal Cord,” Zeitsch. . wiss.
Zoologie, XVIL. “A Case of Faulty Development of the Bulbus in the Human
(Male) Brain,” Zeitschr. £. rat. Med., 8, XXXVL
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«On Traumatic Encephalitis,” in Stricker's Studien aus dem Institute f. experi-
mentelle Pathologic, 1869, “Rescarches on Cercbral Pressure and on the Blood-
Movements in the Skull,” Wiirzburg, 1871.

“Report on the Tnsane Department of the Julius Hospital,” Witrzburg, 1873.
The Archiy f. Psychiatrie also contains some articles by him, on * Psychoses in
Consequence of the Campaign of 1870 and-1871,” on “ Multiple Cerebral Sclerosis,”
on “The Electric Examination of those having Hallucinations of Hearing,” “On
the Care of the Insane at Home in Scotland.” Various other articles have also
appeared in the medical weeklies.

caTOR was born December 6, 1834, in Gnesen, where he pursued
his early studies. From 1845 to 1853 he attended the Frederick William Gymna-
sium in Posen, and then the University of Berlin, where he graduated in 1857,
On March 1st of the following year he reccived his medical degree and established
himself in Berlin. During his period of study he was for a year and a half an
amanuensis under Johannes Mucller, and as such he was chiefly concerned with
anatomy and physiology.

From 1860 onward he devoted himself to state medicine, and later mostly to
general pathology and medical chemistry in Virchow's Pathological Tnstitute (under
the instruction of W. Kuehne). In August, 1868, he established himself as instruc-
tor, and from 1869 to 1872 pursued the study of clinical medicine at the clinic of
Traube.

Tn March, 1875, he received charge of the inner department of the Augusta
Hospital, and the polylinic attached to it, and in Septcmber of the same year he
was made Extraordinary Professor of the Medical Faculty.

Bucexe Semz was born at Vilbel, in the Grand Duchy of Hesse, and since
the year 1856 has held the position of Professor of Special Pathology and Thera-
peutics at Giessen, having at the same time the management of the medical clinic.
While assistant and private instructor in Giessen and Tiibingen, it was his inten-
tion to become an oculist, and he a manual of ophthalmology, but
relinquished it to Professor Zehender when his attention was turned towards
general medicine, His principal work has been the complete recasting of Nie-
meyer's Manual of Special Pathology, which, at the death of the latter, was placed
in his hands. e also wrote a text-book on Percussion and Auscultation of the
Respiratory Organs, which was published at Erlangen in 1866. Among the smaller
productions of his pen, and the numerous inaugural dissertations prepared under
his directions, the following arc the most important: * Percussion of the Upper
Borders of the Lungs” (Diss. Heyer). On the Changes in the Lungs during Dis-
ease” (Diss. Neidhart). “On Changing Respiratory Murmurs,” Deutsche Arch. £,
Klin. Med. “Researches on the Arterial Pulse by Means of Marey's Sphygmo-
graph ™ (Diss. Arcularius).  Percussion of the Spleen” (Diss. Schiister). *Situs
viscerum inversus " (Diss. Steinhauser). *Simple Scleroma of the Skin” (Diss.
Nordt), ete.
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Carn F Hersaxs was born in on

9,1838.  After completing his courses at the schools of his native city, he entered
the university in the autumn of 1856. From this year on until 1861 he attended
the high schools of Halle, Wirzburg, Greifswald, Tibingen, and Berlin, and in the
latter city obtained the degree of Doctor in Medicine. In 1861, the following year,
while in Berlin, he also passed the Prussian state medical examination. During
1862 and 1863 he continued his studies in Berlin, Vienna, and Paris, making it his

special object to attend clinics and courses, in preparation for his intended career
in the field of clinical medicine. In Easter, 1864, he visited Tiibingen, to take the
position of Assistant at the Medical Clinic of Felix von Niemeyer, whose clinical
instruction he had followed with particular zest as a student, and whose very
warm interest and attention he had always enjoyed. Though he did ot establish
himself formally as an instructor, he still gave practical courses in clinical diag-
nosis; but, after remaining two years, at the solicitation of Professor von Ziemssen
he moved to Erlangen and reccived from him the position (which had just become
vacant) of Assistant at the Medical Polyclinic. In the summer of 1866 he estah-
lished himself as private instructor. During the following two years he continued
his service as Assistant at the Polyclinic and Instructor, while he delivered lectures
on separate branches of Special Pathology, such as Diseases of the Skin and Syphi-
li, on Materia Medica and the Art of Prescribing, and continued to hold courses in
clinical diagnosis as before in Tiibingen. Finally, in the autumn of 1871, he
responded to a call from Basel, and since that time has been serving as Regular
Professor of Special Pathology and Therapeutics, Director of the Medical Clinic,
and Physician in Chicf at the City Municipal Hospital. Tis literary productions
are: “De morbis febrilibus questiones nonnulle, adjectis morborum histor
Diss. Tnaug., Berlin, 1860. * Contributive Cases to the Theory of the Rise in the
Temperature during Fever,” Deutsche Klinik, 1865, Nos. 1-4. “On Vertigo in
Diseases of the Posterior Fossa Cranii, and their Connection with Actual Oscillation
of the Body,” Deutsches Archiv f. Klin. Med., Bd. L, §. 505 ff.  From von Nie-
meyer's clinic, “Four Cases of Cerebral Disease,” Berl. klin. Woch., 1865, p. 177.
“On the Pathogenesis and Etiology of the Visible Respiratory Swelling of the Cer-
vical Veins,” Habilitation essay, Erlangen, 1866. * Stricture of Both Principal
Tranks of the Pulmonary Artery through Chronic Interstitial Pneumonia,” Deutsches
Archiy £. Klin. Med., V., p. 235. “ Pneumonia and Meningitis,” Zid., V., p. 1 (in
connection with A. Heller). “The Cold-Water Treatment of Typhoid, after Obser-
vations at the Erlangen Clinic and Polyclinic,” Leipsic, 1870 (in connection with H.
von Ziemssen). *On the Therapeutics of the Diurnal Variations of Temperature in
Typhoid Fever,” Deutsches Archiv f. klin. Med., VIL, p. 561. “On the Therapeu-
tic Aims of Internal Medicine at the Present Time”. opening address in assuming
charge of the Medical Clinic in Basel, Leipsic, 1871. **On Morbus Brightii and
its Treatment,” Correspondenzblatt f. Schweizer Aertze, 1873, No. 11. *On Pro-
gressive Pernicious Anemia,” Deutsches Archiv £. klin. Med., XIIL, p. 209.

Dr. F. V. Brom Hinscaraip was born May 2, 1842, near Rendsburg, on the
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Manor Cluvensieck, in Holstein. His grandfather on the mother’s side, an English-
man, having daughters, but no sons, was very desirous that his name should be
preserved by the children, whence the double name. The German portion belongs
to an old Thuringian Lutheran family, which can be traced back into the sixteenth
century.

His school education was obtained at the gymnasia of Kiel and Hamburg, and
in the year 1862 he matriculated as a student of medicine in Leipsic. After nearly
five years of study, broken in 1866 by long active service in hospital, he was made
assistant to Professor E. Wagner at the University Polyclinic and then at the
Pathological Institute. ~After several years of activity in these positions he entered
upon the carcer of a government physician, for a year and a half studying mental
diseases and acting as physician of the provincial institutions Sonnenstein and
Colditz in Saxony. In the year 1870 he received the position of prosector at the
Dresden City Hospital, and was soon after made instructor in pathological anatomy
in the educational course of the Sanitary Corps of the Royal Saxon Army, and later
was made circuit physician of the Provincial Blind Asylum. Of his more impor-
tant scientific works the following are to be mentioned : 1. On a Case of Cerebral
Deficiency in consequence of Dropsy of the Septum Lucidum, Diss. Leipsic, 1867
(published in the Archiv f. Heilkunde, 1867). 2. The Development of Cancer of
the Testicle, Archiv der Heilkunde, 1868. 3. Cases of Embolism in Tumors,
Archiy der Heilkunde, 1869. 4. On Miliary Tuberculosis after Abdominal Typhus,
Arch. der Heilkunde, 1870. 5. On the Question of Cylindroma, Arch. der Heil-
kunde, 1870. 6. Acute Splenic Tumor, Zbid., 1872, 7. Investigations on Pywmia,
Zbid., 1873. 8. Transfusion of Lamb's Blood (in conjunction with Dr. A. Fiedler),
Deutsches Archiv £. klin Med., XIIL. 9. Contributions to the Pathological Anat-
omy of the Hereditary Syphilis of New-born Children, Archiv f. Heilkunde, 1874,
10. Manual of Pathological Anatomy, Leipsic, 1876-7 (Vogel).
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HEMICRANTA.

(Migraine. )
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ité des nerfs et de leurs

By hemicrania we understand a series of symptoms, of which
the most characteristic are spontancous attacks or fits of pain in
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the head, limited to one side, though of ten not di Linctly bounded.
As a rule, the intervals between the attacks are quite consider-
able, and are free from pain. The disease is usually very chronie,
tormenting the patient for many years, or his whole life, and is
largely dependent upon congenital tendencies, or predisposition
to neuropathy.

History.

The name *“ hemicrania’ occurs in the old authors, but not
always in a sense exactly corresponding to the description given
by us. For instance, Bartholin’ describes by the name of
¢ hemicrania periodica’ a case which seems in all likelihood to
have been a typical supra-orbital neuralgia, occurring at fixed
hours in the day. The older authors in general (Wepfer, Tissot,
and others) confound the disease with supra-orbital neuralgia ;
even Schoenlein, who classes hemicrania among the neuroses of
the genital system, and names it ‘ hysteria cephalica,” places
the seat of pain in the ramifications of the frontal and temporal
nerves. Among modern pathologists who adopt this position
may be specially mentioned Lebert, Stokes, Anstie, Clifford All-
butt. Those who entertain these views have subdivided the dis-
ease in a somewhat arbitrary way, according to the presumed or
actual, the predisposing or occasional, cause. Sauvages assumed
ten such causes ; Pelletan distinguished a “ migraine stomacale,
irienne, utérine, pléthorique;”” Monneret and Fleury, a “mi-
graine idiopathique” and * sympathique,” in which division
Valleix coincided, without giving a decided opinion regarding the
localization of the disease. Piorry placed the seat of migraine
in the nerves of the iris ! An important step was taken by Rom-
berg when he associated hemicrania with * hyperzesthesia of the
brain,” or cerebral pain, distinguishing it sharply from periph-
eral neuralgia, and plainly naming it neuralgia cerebralis.”
He was followed by Leubuscher, among others, who calls hemi-
crania * true neuralgia of the brain.” The negative merit of
Romberg’s view was certainly greater than the positive ; a dis-

! Misc. curiosa sive Ephemerid. nat. curios. I. 1684. p. 130,
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tinct demonstration of the cerebral origin of hemicrania was by
no means given by Romberg and Leubuscher. The latest steps
in the study of hemicrania are specially connected with the
ing observations of du Bois-Reymond, which led thi
celebrated physiologist to assume that certain forms of migraine
were caused by a unilateral tetanus of the vessels of the head, or
tetanus in the district supplied by the cervical sympathetic
(““hemicrania sympathico-tonica*’). Moellendorff, on the other
hand, sought at a later time to show that hemicrania depended
on unilateral relaxation of the vessels of the head, from want of
energy of the vaso-motor nerves., For a number of years past I
have taken a point of view between these two, and affirmed the
partial correctness of both by attempting to show that a certain
class of cases of migraine must be understood as vaso-motor in
origin (“‘ hemicrania vasomotoria’’) ; but this class must be sub-
divided into the sympathico-tonic and the angio-paralytic or
newro-paralytic forms. This distinction, which is not without
its value in therapeutics, seems to have met with rather general
acceptance, as shown by later works (Brunner, Berger, Holst,
and others).

intere:

Etiology.

The etiology of hemicrania, as of so many other nenroses, is
very little understood. In fact, we know only a number of what
are called * predisposing circumstances’ of so general a charac-
ter that they claim almost equal importance in the causation of
a number of other diseases of the nervous system ; this very cir-
cumstance, however, is one which throws some light upon the
family relation between hemicrania and the other neuroses of
this group, and enables us to refer them all to one common basis,
under the denomination of * constitutional neuropathies.”

Among these predisposing circumstances we should attach
very special importance to the influences of sex, age, and lLeredi-
tary tendency.

1. Sexz.—The female sex is very much more disposed to hemi-
crania than the male, the proportion being about that of 5 to 1.
In the policlinic of Berlin, among the poor of the lower orders T
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counted in fifteen months only two cases among men to thirteen
s the

in women. In private practice among the better clas
preponderance among women is equally evident. It is proper
to remark that the predisposition to neuralgias in general is
decidedly greater among women than among men ; but by no
means is this the case with the other neuralgias to the same
extent as with hemicrania. Within the period of time above
specified T counted thirty cases of superficial cutaneous neuralgia
in men to seventy-six in women, a proportion of 2 to 5. The
predisposition of women, however, to other forms of neuralgia
about the head (those of the trigeminus- and occipitalis) appears
quite as decided as that to hemicrania. In my tables the pro-
portion of cases in males and females respectively was, for trige-
minus neuralgia, 5 to 24; for occipital neuralgia, 2 to 10. In
nenralgias of the extremities a directly opposite ratio appeared,
viz., brachial neuralgia, 4 to 2; lumbar neuralgia, 3 to 0 sciatica,
11 to 3. This predisposition of the female sex to hemicrania, and
to neuralgias of the head in general (trigeminal and occipital),
is certainly a circumstance deserving of attention. It points out
to us the possible relation of these neuroses to normal or diseased
menstruation, to the catastrophes and crises of the sexual life
in women, to the pathological alienation of the entire nervous
activity (hysteria) which is peculiar to women. Yet, on the other
hand, it is beyond question that the male sex may, though more
rarely, be attacked with neuralgia, and it follows that those
authors have certainly gone too far, who (as for instance, Schoen-
lein) explain hemicrania as simply dependent upon diseases of
the female generative system, and as a mere symptom of hysteria.

2. Age.—Youth is decidedly predisposed to the development
(or, more correctly speaking, the outbreak) of migraine. The
ingenious Tissot affirmed, albeit with some degree of exaggera-
tion, that the person who should not be attacked by migraine
before the twenty-fifth year of life would remain exempt there-
from for the rest of his days. The disease may occur during
childhood, although at this period neuralgia is one of the rarest
of all occurrences. The only cases of neuralgia that I have
observed earlier than the tenth year were cases of hemicrania in
girls, developed upon a decided hereditary basis (see further on).

s
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The development of puberty very especially favors the outbreak
of hemicrania; most hemicranias, whether hereditary or not,
make their first appearance at this time. The period when
hemicrania is most common is decidedly that between puberty
and the fiftieth year of life, or thereabouts; it is certainly rare
by comparison in later life, as some of the old cases get well, and
new ones do not develop.

3. Hereditary predisposition.—The fact of inheritance is as
well established in hemicrania, and its occurrence is almost as
common, as in various other neuralgias and certain neuroses (epi-
lepsy, paralyses, hysteria, insanity, etc.). The disease follows the
female line, being usually inherited from the mother only, and by
the daughters only. This is a natural inference from what has
been said about sexual predisposition. If hereditary tendency
is present, girls of even four or five years may be attacked by
migraine, as I have repeatedly observed. In the case of a girl
aged nine, who had had exquisite attacks of hemicrania from her
fourth year upward, the mother had suffered from hemicrania
from her earliest youth, and one sister was subject to epileptic
attacks. This frequency of hereditary transmission, and the
related fact of occurrence in childhood, compel us to include it
with the neuroses above enumerated in the class of constitutional
neuropatkies, first distinctly formulated by Griesinger, the
essential characteristic of which class must probably be stated as
consisting in congenital anomalies in the primary structural
development of the central nervous apparatus. It must, however,
be admitted that no defensible and satisfactory statement of
what these anomalies are has yet been made. Another circum-
stance adds weight to this view: it is extremely common to
observe, not only a community in inheritance, but also a coin-
cidence or alternation between hemicrania and certain other
members of this group, especially epilepsy and insanity. As
instances of this, it is sufficient to point out the fact that,in those
epileptics who are predisposed by inheritance and constitution,
attacks of migraine are among the commonest accompaniments
of developed epilepsy, both in early and in later years; and that
in families which have tendencies to constitutional neuropathic
diseases there are often individual members who suffer with
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migraine, while others are attacked with epilepsy, insanity, and
other morbid conditions of this class.

The great probability of a constitutional neuropathic origin
in many cases of migraine ought not to mislead us into a one-
sided view, which excludes other causes, as has happened now
and then in the case of other neuroses. The influence of heredity
and constitutional tendency, however weighty, ought to be
balanced in our minds by the equally important possibility of
other factors, which may be termed, in a sense, accidental.

Compared with the predisposing influences of sex, age, and
inheritance, the effects of such circumstances as dyscrasiae,
habits of life, social position, occupation, etc., are less easily
demonstrated in hemicrania. The influence of certain dyscrasie
in producing hemicrania cannot, at all events, be distinctly
shown. Anwmemic, chlorotic, syphilitic, arthritic persons, and
those suffering from mercurial dyscrasia, are doubtless often
attacked by hemicrania, but hardly oftener in proportion than
other persons, unless we take the unjustifiable step of calling
every symptomatic headache in such persons hemicrania, as has
been done. Neither has hemicrania a special right to be
regarded as a symptom of hysteria, although the headache of
hysterical persons, called ‘““clavus,” has some resemblance to
hemicrania. Still less justified are we in laying weight (as is
often done) upon the influence of general or so-called abdominal
plethora, or of sedentary, idle, or too opulent and luxurious
habits. Hemicrania occurs in all professions and ranks of life:
it is a disease of the poor day-laborer’s wife as well as of the
rich and blasée lady of fashion, although the former is not in a
position to pay as much attention to her migraine and to make
claims upon the attention of others on its account. Among men
it affects the slender and weakly as well as the robust and those
who bear the traces of indulgence in the pleasures of the table.
‘While it is certainly obvious that learned men and those who
work with their heads suffer relatively often from migraine, yet
they owe this fatal favor not to their sedentary life, and still less
to an indulgence in luxury, but rather to the concentrated tension
of their mental activity, to the excess of functional stimulation of
the brain, continuous or unnaturally increased from time to time.
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Of the direct causes of hemicrania we know really nothing,
and it is better to confess this ignorance at once than to make
long détours in reaching a confession. That migraine stands in
a certain etiological connection with local or general disturbances
in the circulation of the blood, is a fact that did not escape the
attention of older observers. The special frequency of attacks
in women at the time of menstruation, and the identity in type
with the latter phenomenon, as well as the improvement or
disappearance of the disease after the climacteric period, must
have called their attention to this point. The observations and
conclusions recently published by du Bois-Reymond, Moellen-
dorff, and others, respecting the mode in which local disturb-
ances of circulation occur in many cases of migraine, have
apparently brought the problem nearer to its solution; but, in
truth, the result of this has only been the pointing out of the
nervous paths which, by their periodic excess or depression of
function, bring about the local disturbances of circulation which
often accompany the attack of migraine. The causal relation of
these local disturbances to the characteristic and cardinal phe-
nomena of the attack of migraine is still in great need of an
explanation, and the real etiology of migraine has, in point of
fact, nothing to show, since the cause of the abnormal periodic
excitement, or of the periodic variation in the excitability of the
nerve-paths in question, is completely veiled in obscurity. (Cf.
below, ¢ Analysis of the Separate Symptoms.™)

Pathology.
General Symptoms and Course.

The disease called hemicrania may be described as a succes-
sion of attacks, between which occur intervals of longer or
shorter duration, usnally free from symptoms. The separate
attacks agree, on the whole, in certain cardinal symptoms, but
are distinguished by considerable points of difference, sufficient
to justify the establishment of distinct types of disease.

The attack of migraine is often preceded by certain prodromal
symptoms. The patient feels on the day before, or in the fore-
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noon of the day of the attack, a slight depression, a sense of
pressure in the head, weariness, and indisposition to continued
work. The attack is often also preceded by pars: @ in the
region of the higher organs of sense (musca volitantes, tinnitus

aurium), as well as by a chill, morbid yawning, sneezing, or
nausea. In some cases a violent enteralgia or gastralgia has
been observed on the evening preceding each attack (Tissof,
Berger) ; in other cases extreme hunger has been a prodromal

symptom (Willis).

The patient often wakes with the character pain; in
other cases it comes on by degrees in the course of the day ; but
it almost never comes with the lightning rapidity of neuralgic
pain, as is the case, for example, in so many attacks of tic
douloureux, which may also be evoked in its fullest severity by
the most trifling external causes. The pain of hemicrania, as
the name implies, is generally confined to one-half of the
cranium, but not so strictly as that the limit of pain does not
move back and forward across the median line. The left side is
far oftener attacked than the right—in my observation, in the
ratio of two to one. Then there are not a few persons who are
attacked by turns on each side ; but in this case one side of the
head is usunally attacked oftener and more severely than the
other. I have observed such cases—which may be designated as
hemicrania alternans—in considerable numbers, and must make
the remark that this special class presents in an exceptionally
distinet manner the vaso-motor disturbances which are presently
to be described.

The pain is, on the whole, not so much a variable or mobile
as a fixed pain, however great may be its variations in intensity.
It is not usually distributed uniformly over the whole side of
the cranium, but is usually worse either on the fore part or else
on the side or middle parts—the frontal, parietal, and temporal
regions. The epithets which patients apply to it—dull, boring,
bursting—are interesting, as differing from those we commonly
hear in other neuralgias, especially in prosopalgia (as piercing,
tearing, darting, ete.), and as agreeing more with the descrip-
tions applied to clavus hystericus and cephalwea, syphilitica.

Real painful points, in Valleix's sense, are entirely absent
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in pure hemicrania. The supra-orbital and temporal branches of
the trigeminus are usually insensitive to pressure. The so-called
parietal point is oftener found—a spot sensitive to pressure,
somewhat above the tuber parietale, which has been referred, in
rather a forced manner, sometimes to the recurrent branch of
the trigeminus, sometimes to anastomoses of various cutaneous
nerves (frontal, temporal, and occipital). Probably it is merely
a case of cutancous lyperalgesia, such as often exists in the
attack of migraine, both in a circumscribed and a diffuse form.
In many cases the greater part of the forehead, temples, and
parietal region is sensitive to very light touches. On the other
hand, a deep, diffused pressure upon these parts will often give
some relief to the pain.

Besides these hyperalgesize of the affected side of the head,
we find in many attacks of migraine, especially those which are
connected with vaso-motor disturbances, that deep pressure gives
decided pain when applied to (e region corresponding tlo the
ganglion cervicale supremwm of the cervical sympathetic, or to
the ganglion cervicale mediwm ; sometimes also when applied to
the spinous processes of the lowest cervical and the first dorsal
vertebre.

Besides these cutaneous hyperalgesie, there may exist a
pathological acuteness of the sense of touch (hyperpselaphesia)
in the affected side, as O. Berger® has lately shown by accurate
tests of the sensibility in a case accompanied by fluxionary
hyperemia (hemicrania angio-paralytica). For instance, in cor-
responding parts of the frontal region he found the diameter of
the circle of perception of touch to be on the right or affected
side one line, while on the left side it was four lines. Variations
of temperature of 0.4° C. were perceived on the right side, of 0.8
C. on the left; and, similarly, the electro-cutaneous test indi-
cated sensibility at a minimum distance between the coils of 160
millim. on the right, 120 on the left.

The attack of hemicranial pain is often conjoined with nau-
sea, vomiting, and the paralgie already mentioned in the
region of the opticus and the acusticus, namely, musci voli-

1Virchow's Archiv. LIX. Heft 3 and 4. p 3%4.
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tantes, fiery circles before the eyes, tinnitus, etc. The unpleas-
ant, foul taste, of which many patients complain before and
during the attack, is probably a paralgia of the nerves of taste,
and is not connected with gastric derangement, as is usually
supposed.

In a great number of cases the attack is accompanied by
peculiar local irregularities of circulation, lemperature, and
secretion, and by peculiar phenomena in connection with the
eye, which may be comprehended under the designation of vaso-
molor and oculo-pupillar symploms. According to the group-
ing and the coincidence in point of time of these phenomena,
two forms, in a sense typical, can be distinguished, which are
marked with perfect clearness in but a few cases, while in others
they are only confused and indistinct, or irregularly mixed.

1. At the height of the attack the face is pale and sunken
upon the side which is painful, the eye is sunken, the pupil
dilated, and the temporal artery feels like a hard cord. The ear
is also pale, and colder than the other ear; the temperature of
the external meatus may fall from 0.4° to 0.6° C., according to
my measurements. (I cannot regard as correct the much greater
differences of temperature which some authors claim to have
found.) The pain is aggravated by circumstances which increase
the blood-pressure in the head, as stooping, coughing, ete., and
increases synchronously with the pulsations of the carotid. I
have observed that compression of the carotid upon the affected
side may also increase the pain in such cases, while compression
of the carotid on the well side gives relief. The salivary secre-
tion may be abundant and viscid (O. Berger). Towards the end
of the attack the pale part of the face and ear becomes reddened,
with a sensation of heat and a rise in temperature, redness of
the conjunctiva, lachrymation, and sometimes contraction of the
pupil (previously dilated); the heart palpitates, the pulse is
hastened, a general warmth is felt ; there is abundant vomiting,
a desire to make water, discharge of watery urine, and in some
cases a diarrheeal watery stool. Attacks following this general
course are called Zemicrania spastica or sympathico-tonica.

2. At the height of the attack the affected side of the face is
reddened, hot, and turgid, the conjunctiva brightly injected, the
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secretion of tears increased, the pupil more or less closely con-
tracted. Sometimes we find also a narrowing of the palpebral
fissure, retraction of the globe, and a falling of the upper lid,
with difficulty in performing its motions. The ear of the side
attacked is also red and hot; the temperature of the outer
meatus is raised—in my observations, from 0.2° to 0.4° C. The
secretion of sweat is increased ; sometimes there is ephidrosis
unilateralis. The temporal artery is enlarged and beats with
increased force ; sometimes the carotid of the affected side does
the same. Compression of the last-named vessel eases the pain,
while compression of the other carotid makes it worse. The
pulse may be retarded, beating from forty-eight to fifty-six times
a minute (Moellendorff), while the radial artery is small and con-
tracted ; in some cases these phenomena are not present. The
examination with the ophthalmoscope shows, in a few cases,
dilatation of the arteria and vena centralis retin on the affected
side, contortion of the vein, and dilatation of the vessels of the
choroid, and a darkening of the tint of the fundus oculi (Moel-
lendorfT) ; but sometimes the condition is normal (Berger, upon
the authority of H. Cohn’s examination). Towards the end of
the attack the reddened portions of the face become gradually
paler, and the other phenomena pass off at the same time. For
the attacks which follow this type I have proposed the name of
hemicrania angioparalytica or neuroparalylica.

There seems to be a rare form of hemicrania, of which the
single paroxysms present alternately the symptoms of the sym-
pathico-tonic and of the neuroparalytic forms. A case of this
sort has lately been described by Berger,' in which the angio-
paralytic attacks used to run a milder course than the sympa-
thico-tonic, and especially with less vomiting. I have observed
a case of this deseription, in which I was able to demonstrate in
some attacks an increase of temperature in the auditory meatus
of the affected side, in others a diminution of temperature.

In many cases, which present in other respects the sympa-
thico-tonic or the neuro-paralytic type, the oculo-pupillar symp-
toms are entirely absent. Finally, there are cases of migraine

1L. c. p. 335,



14 EULENBURG.—VASO-MOTOR AND TROPHIC NEUROSES.

which seem to present no local vaso-motor disturbances, in which,
especially, no difference in the color and temperature of the two
sides of the head can be shown to exist during the attack.

The duration of the attacks is, as a rule, from a few hours to
half a day; they more rarely last a whole day or several days,
with alternations of severity. The gradual diminution of the
pain, which marks the termination of the attack, is apt to occur
towaids evening ; the patient then usually feels exhausted, and
falls into a sleep, from which, in the majority of cases, he awakes
free from pain. The attacks usually occur at considerable inter-
vals of time, and quite often repeat themselves in a very distinet
type, seeming to have a preference for intervals of three or four
weeks. In the female sex the paroxysms often, but by no means
always, coincide with the appearance of the catamenia. The
intervals, as a rule, are quite free from pain, or other morbid
symptoms, except that there is sometimes a tenderness in the
region of the ganglion supremum and of the spinous processes.
In the atypic cases, and sometimes also in those which retain a
strict type, bodily and mental exertions, mental disturbance
(especially anger), as well as drafts of air, inequalities of temper-
ature, the use of warm drinks, and disturbances of digestion,
may aggravate or even bring on an attack.

Analysis of the Symploms.

For reasons to be explained hereafter, it seems expedient not
to begin the analysis with the cardinal symptom, pain, but with
the o and oculo-pupillar symptoms above sketched.

The group of symptoms called Zemicrania sympathico-tonica
is to be explained by supposing (as is implied in the name, given
by du Bois-Reymond) a wnilateral tonic spasm of the vessels
of the head, caused by letanus in the cervical region of the
sympathetic, or in the spinal centre of the cervical sympathetic,
The condition of the temporal artery, the anzemia of the face,
the fall in temperature, the sunken eye, show that the blood-
vessels of the suffering half of the head are in a state of tonic
contraction at the height of an attack. If the cause which pro-
duces the contraction is taken away, then the excessive effort is
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followed by a state of relaxation, in which the vessels give way
to lateral pressure more than usual. This secondary relaxation
explains the redness of the conjunctival mucous membrane, the
lachrymation, and the redness and heat of the ear which occurs
towards the close of the attack. The tendency to vomit, which
very often indeed goes with this form of migraine, can be
explained by the variations in intracranial blood-pressure, which
are a necessary accompaniment of the fitful contractions of the
vascular muscles, alternating with partial relaxation, as is usual
in tonic spasms.

A supposed tonic cramp of the vascular muscles, affecting
the one side of the head in this manner, can only originate,
according to our knowledge of physiology, in the sympathetic
nerve of the corresponding side, or in the spinal centre for the
fibres of the sympathetic—that is, in the corresponding half of
the cilio-spinal region of the cord. This form of migraine is
therefore to be referred to a morbid state of the cervical sympa-
thetic, or of the corresponding region of the cervical cord, which
is liable to periodic aggravations. In favor of this hypothesis
the following reasons may be urged with special force s

1. The allerations in the pupil.—The dilatation during the
lieight of the attack depends on an increase in the tonic excita-
tion of the dilator fibres, which arise from the cilio-spinal centre
and follow the course of the cervical sympathetic; the subse-
quent contraction depends on a secondary diminution in in-
nervation, corresponding to the condition of the vaso-motor
fibres.

2. The local sensitiveness in the region of the ganglion cer-
vicale supremwm (sometimes also the g. c. medivm), and at the
spinous processes of the lowest cervical and uppermost dorsal
vertebra, corresponding to the regio cilio-spinalis of the cord ;
occurring during the attack, and sometimes even in the intervals
of freedom from pain.

3. It is also proper to mention the inerease in the salivary
secrelion (which is sometimes greater, sometimes less ; Berger
saw over two pounds discharged in a single attack), and its
inereased viscidily ; for there are secretory fibres destined for
the salivary glands which follow the course of the cervical sym-
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pathetic, experimental imitation of which produces a parallel
effect in animals.

The objection made by Brown-Séquard and Althann against
the supposition of a unilateral tetanus of the vessels of the head,
namely, that Kussmaul and Tenner’s experiments have proved
that arterial anwemia of the brain must produce epileptic spasms,
cannot be sustained ; for when the cervical sympathetic is actu-
ally irritated in experiments, or its central end is tetanized, we
see only the symptoms of unilateral contraction of the vessels,
and lowering of temperature without convulsions. The same is
the fact in pathological irritations of the sympathetic of unques-
tionable character in the human subject.! Probably in hemi-
crania sympathico-tonica there is nothing like an equal an@mia
of the entire half of the brain, but rather a temporary inequality
in the circulation of the several provinces and regions—perhaps
especially in the case of the layers of the cortex, which are sup-
plied from the vessels of the pia.

The symptoms of Lemicrania angio- or newro-paralytica
are to be referred to a condition the reverse of the preceding—a
condition of relazation of the blood-vessels in one half of the
head, caused by « diminished innervation of the vessels, and
thercfore due to a lessened action on the part of the correspond-
ing cervical sympathetic or ils spinal centre. Theredness, heat,
and swelling of the side of the face, the injection of the conjunec-
tiva, the lachrymation, the redness and increased temperature of
the ear, the increased secretion of sweat, the occasional ephidro-
sis unilateralis, the dilatation of the temporal artery and carotid,
the dilatation, demonstrated in some cases, of the vessels of the
fundus oculi, are easily explicable by the relaxation and in-
creased fullness of the vessels of the head, by the arterial hyper-
@mia due to diminution of the activity of the vascular nerves.
‘Whether this relaxation of the vessels of the head may be pre-
ceded by a stage of primary contraction, of spastic cramp, per-
haps of very short duration, has as yet neither been proved nor
disproved by any direct observation.

' Cf. Bulenburg and Guitmann, Die Pathologie des Sympathicus. Berlin, 1873, page
3 et seq. y
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The hypothesis of affection of the cervical sympathetic or its
spinal centre in hemicrania angio-paralytica is supported, not
only by the local tenderness of the sympathetic and the spinous
processes, which is often demonstrable, but more particularly by
the concomitant oculo-pupillar symptoms. The contraction of
the pupil depends on a loss of energy in the dilator fibres which
run in the cervical sympathetic ; the narrowing of the palpebral
fissure, the retraction of the bulbus, the occasional ptosis, depend
on a loss of energy in the smooth (non-striated) muscles of the
eyelids, discovered by H. Mueller (especially the palpebralis
superior and the muse. orbitalis).! These symptoms are well
known as following the experimental section of the sympathetic
in animals, and as accompanying a great variety of pathological
conditions in man, which involve an interference with the conduc-
tivity of the cervical sympathetic (as inflammation, compres-
sion by tumors, wounds, especially those that divide the nerve,
ete.). It is impossible to go farther into this point at present.

The retardation of the pulse during the attack is probably a
symptom of partial hyperaemia of the brain due to relaxation of
vessels, or of the consecutive anzmia of other regions of the
brain, especially the medulla oblongata. According to the in-
vestigations of Landois, retardation of the pulse occurs both in
artificial an@mia and in the (venous) hyperaemia of the brain
produced by compression of the superior vena cava ; this is the
case even after extirpation of both cervical sympathetics, but not
after destruction of the medulla oblongata or section of both
vagi. This retardation of the pulse, which in case of a maximum
of cerebral hypersemia may go to the extent of arresting the heart
and may be connected with epileptiform convulsions, depends, as
Landois has shown, upon a direct, not a reflex irritation of the
medulla oblongata and the vagi; section of the latter in the
period of hyperzemic retardation of the pulse is directly followed
by increased rapidity of the pulse.”

The medulla oblongata being also the centre of most of the

1Cf, Horner, Ueher eine Form von Ptosis. Monatsbl. £. Augenheillkunde, 1869, VIL.
p.103. Nicati, Lo paralysie du nerf sympathique cervical. Etude clinique. Lau-
, sanne, 1873
* Centralbl f . med. Wiss. 1865, No. 44; 1867. No. 10,
OL. XIV.—2
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vaso-motor nerves of the body, it follows that andrritation of this
important part of the brain is entirely adequate to explain the
small and contracted radial artery observed in this sort of eases
(Moellendorff), the icy coldness of hands and feet, not to be
relieved, the chilly sensations felt over the whole surface of the
body, and, finally, the suppression of the perspiration during the
attack, often with the sole exception of the affected side of the
head. The confraction of the peripheral arteries caused by the
increase of tone is followed, as always, by a stage of dilatation, of
secondary relaxation. The latter condition may explain the
phenomena of increased secretion of saliva and urine, as also
the swelling of the liver and hypersecretion of bile described
by Moellendorff, and the increasing plethora of the abdominal
organs and inclination to broncho-tracheal catarrhs and emphy-
sema of the lungs. (See below.)

1f we now turn to the cardinal and pathognomonic symptom
of hemicrania, the wnilateral pain, occurring only at intervals,
we encounter the double question: Where, in what regions of
the peripheral or central nervous system, does the hemicranial
pain originate? And how does it originate? Unfortunately, we
cannot answer the first question at all, at the present time; the
second we can answer only hypothetically.

As regards the seat of pain, we have already pointed out that
most of the older, and many of the later authors place it in the
cutaneous (frontal) branches of the first division of the trigeminus;
yet, so great a number of points have been shown in which the
neuralgias of these branches of the trigeminus differ from hemi-
crania, that the above view can hardly be regarded as admissible.
1f it be assumed that the trigeminus is concerned in the origina-
tion of the pain, we ought, T think, at all events to restrict our
assumption to those branches which go to the dura mater, and
which, by the way, arise from all three divisions of the trigeminus,
namely : the nervus tentorii of Arnold, from the first division,
which passes through the tentorium to the sinuses, a branch
running with the arteria meningea media from the second div
sion, and the nervus spinosus of Luschka from the third, The
possibility that these nerve-branches may be implicated in hemi-
crania can neither be directly disproved nor directly proved ; at
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the most, the character and apparent localization of the sensation
of pain (see above) might be regarded as supporting the view
that it originates within the dura mater. We know nothing
certain of the nerves of the arachnoid ; but in the pia numerous
nerves are found, following the vessels in the form of plexuses,
and some of them entering the cortex along with the vessels
(Koelliker). These nerves originate in part from the vertebral
and carotid plexuses of the sympathetic, but partly also from
cerebral nerves at their exit (Bochdalek), and especially from
the trigeminus. Probably all or most of these nerves must be

regarded as vascular nerves ; and probably we are not in error in
ascribing to them, as we shall immediately explain, a consider-
able part, whether direct or indirect, in the origin of hemicranial
pain.

Romberg’s view, which located the pain in the cerebral mass.
had no other essential foundation than the “associated sensa-
tions” occurring in the region of the fifth nerve and the nerves of
sense, and the manifest injurious influence of moral and mental
exertions. The uncertainty of these foundations is evident ;
Hasse® also remarks, and correctly, that, judging from the anal-
ogy of the other neuralgias, ‘“associated sensations™ of several
cerebral nerves and reflex phenomena caused by them are no
reason for refusing to regard the intracranial and meningeal
branches of the trigeminus as equally the seat of pain.

In cases of hemicrania sympathico-tonica, du Bois-Reymond
first proposed the theory that the tonic spasm of the smooll
muscular fibres of the vessels themselves was what was felt as
pain, after the analogy of those painful sensations which occur
in the striped muscles in spasm of the calves, or in tetanus, and
in the smooth muscles of the uterus in labor, the intestine during
colic, ete., or as the skin is found to be painful in the cold stage
of intermittent fever. Probably this pain is caused by pressure
upon the nerves of sensation that are distributed in the muscles;
this pressure, and in consequence the pain also, will increase
when the tetanized muscles are subjected to an increase of ten-
sion, as is, for instance, the case in spasm of the calves when the

1 Krankheiten des Nervensystems. 2d Ed. p. 73.
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muscles are stretched by means of their antagonists, or by sup-
porting the soles of the feet and resting the weight of the body
on the latter. The same effect will be produced, in case of teta-
nus of the muscles of the vessels, by an increase of lateral blood-
pressure within the vessels. 7%us the observation that the pain
increases with the rise in blood-pressure, and simullaneously
willh the pulsations of the temporal artery, finds @ rational
explanation.

This ingenious theory of du Bois-Reymond’s does not fit
cases of hemicrania neuro-paralytica, nor those cases of migraine
which are unaccompanied by any marked vaso-motor disturb-
ances. It seems to me, therefore, that another interpretation of
the pain is preferable—one applicable to the latter cases as well
as the former, and less indirectly. The variations in the arterial
supply, the temporary an@mia or hyper@mia of the half of the
head, might furnish a cause for irritation of the sensitive nerves
of the head, either in the skin, the pericranium, the meninges,
the sensitive regions of the brain itself, or in all these parts
together, and such irritation might cause the hemicranial par-
oxysm. That nerves of sensation are intensely excited, and
react with pain when the calibre of the vessels that accompany
and irrigate them is altered, and especially when this alteration
takes place with some suddenness, is a fact not rarely observed
in a great variety of neuralgias (prosopalgia, sciatica, ete.); the
neuralgias which zoster causes—principally in the trunk, but
also in the face and extremities—may be referred with great
probability to this source; and, in general, local and systemic
anomalies in circulation may be looked on as one of the most
important causes of neuralgic affections in the nerves of almost
any part. The increase in the pain of hemicrania npon bowing
forward, conghing, etc., the peculiar influence of compression of
the carotids, are likewise explained by the variations of intracra-
nial blood-pressure. The case above deseribed, in which the
pain increased when the carotid of the same side was compressed,
and diminished when that of the ofZer side was compressed, shows
very strikingly, at any rate, the favoring influence of local anz-
mia.  Probably, in migraine, the local anomalies of circulation,
without regard to their special mode of origin, are to be regarded
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as the essential and universal causal condition, while, on the
other hand, tetanus or relaxation of the muscles of the vessels
exercises rather an indirect influence, confined to single cases,
and acting through the local anemia or hyperemia of whick it
s an important cause. The inequality and inconstancy of the
oculo-pupillar and of the vaso-motor phenomena as well, speak
loudly in favor of this view. It cannot appear at all unaccount-
able that, in fhe angio-paralytic and hyperemic form of migraine,
temporary increase of blood-pressure, increased fullness of the
small arterial and venous vessels, should act as an irritant upon
the sensitive nerves exactly as the opposite condition of vascular
spasm and local anemia does. Experiments have proved that
diminution and increase of the supply of blood, local hyperemia
and anwmia, agree in many other respects in their mode of
action ; that, for instance, the well-known epileptoid attacks
occur not only in anzmia of the brain (as in the experiments of
Kussmaul and Tenner), but also in hyperaemia of the same organ,
caused by arrest of the venous current discharged from the brain
by closure of the vena cava superior ;' and that, in like manner,
the effect upon the heart’s activity and the rate of the pulse is
quite analogous in both cases.

If the interpretation of the hemicranial pain here given is the
correct one, it explains also some of the minor symptoms, such as
the paralgie in the province of the nerves of sense, which may
with probability be referred to irritation of their respective cen-
tral organs (or perhaps of their peripheral apparatus?) in conse-
quence of the periodic vacillation in the supply of blood. The
cutaneous hyperalgesia, the Lyperpselaphesia observed in a few
cases (T'erger), are likewise referable to the change in the amount
of blood held by the skin, especially in the case of arterial hy-
perzemia of the latter. The Zendency to vomit was referred by
du Bois-Reymond to fluctuations in the blood-pressure within
the brain, which, however, may be due, not solely to spasm of
the vessels, increasing and relaxing by turns, but also to some
other canses of a mechanical nature capable of producing anze-
mia or hyperzemia. The ecchymoses in the conjunctiva of the

! Hermann and Bscher in Pflu ger’s Archiv. 1870. p. 3. * Landois, 1. c.
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corresponding eye, observed by Berger as accompanying hyper-
emesis, depend probably upon the mechanical action of violent
iod of changed tension in the vascular
walls that predisposes them to rupture. The walery stools
observed at the close of certain attacks are probably due, like
other excesses of secretion that occur at this time, to the general
condition of secondary exhaustion of the vaso-motor nerves after
spasm of the latter. In this synopsis many special points have
to remain comparatively neglected for want of space.

vomiting, during a peri

Course and Prognosis.

The course of migraine is very chronic, with hardly an excep-
tion. The disease may last a lifetime, or the greater part of one,
sometimes with scarcely any change in severity, sometimes with
an increase or diminution. But it very often happens that, with
the advance of age—say after the fifty-fifth year of life—the
attacks gradually become less frequent, and even wholly cease;
the climacteric years of women seem especially to exercise a favor-
able influence in this respect. In a few cases the malady disap-
pears at an earlier period spontaneously, or under the influence
of remedies. This I have observed chiefly in young persons who
were free from any demonstrable predisposition, such as heredi-
tary tendency, ete.

The prognosis of hemicrania may be called favorable, in so
far as it never directly produces any severe effects which seri-
ously threaten health or life. ~Although Moellendorff says that
a ‘“plethora of the abdominal organs’ and a great tendency
to broncho-tracheal catarrhs and emphysema of the lungs are
developed in all persons who are subject to migraine, yet it must
be said that this is a most exaggerated statement ; the matters
it refers to are not properly the consequence of migraine as such,
but are co-ordinate effects of the same cause—namely, of those
local and general disturbances of circulation which we have
learned to recognize as prominent factors of hemicrania.

On the other hand, the prognosis is decidedly unfavorable
as regards the disease itself. A spontaneous disappearance is
rarely to be hoped for in youth, and not with certainty in old
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age. The results of treatment are, upon the whole, very unsat-
isfactory, yet it must be admitted that of late our improved
knowledge of the causes of the complaint has enabled us to
enter upon a rational plan of treatment, which is somewhat
more successful. Old cases, and those dependent on a heredi-
tary taint (neuropathic predisposition), present of course the
least hope of a cure, either spontaneously or by treatment.

Treatment.

A treatment directed to the cauwses of hemicrania, in our
present state of ignorance of these causes, is but too plainly
impossible. As for those special cases in which a unilateral
tetanus or paralysis of the vessels of the head produces the
attacks of pain, the causes which periodically excite or depress
the cervical sympathetic or spinal centre, and the nature of
the sympathetic affection itself, are entirely obscure at present.

The treatment required by the disease is partly general—that
is, corresponding at least in theory to the indicatio morbi; and
partly symptomatic or palliative, con in attempts to con-
quer the single attacks. Of the general treatment, the greater
part depends on empiricism ; of the palliative, a few points,
deserving of attention at least, are rationally derived from late
pathological discoveries. It is, however, not always easy to
draw a sharp line between these two classes of treatment, in the
case of the remedies most in use.

Among the great number of remedies administered empiri-
cally, the preparations of iron, quinia, and caffein are by far the
most popular, and certainly not without reason, although the
universal agreement in praising them seems to show that they
have usually been adopted without clear views, or even with
quite wrong views of their action. The preparations of iron,
especially the carbonate, so much praised by Hutchinson, Stokes,
and others, are hardly specifics against migraine, but may serve
to improve the constitution of anzmic and wealkly persons who
are victims of migraine as of other forms of neuralgia. In
recommending guinia, as also such analogous remedies as guin-
oidin and bebeerin, the anti-periodic effects of the remedy have
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been chiefly regarded, and the tolerably regular recurrence of
the attack has encouraged a hope of corresponding success with
the remedy. But experience shows that the use of quinia, no
matter in what form, does not ordinarily affect the regular peri-
odicity of the attacks, especially when they occur at wide inter-
vals ; but that a considerable dose of ¢uinia (from seven and a
half to eighteen grains), given once or more often, may some-
times shorten an attack or arrest it at once. It is possible, as
A. Bernatrik ' and others have pointed out, that this favorable
effect of quinia, and the analogous action of caffein, depend
chiefly on the fact that the drugs produce an increased activity
of the vaso-motor nerves, an elevation of arterial tension, in cases
where this is pathologically depressed. At least, according to
some observations, the quinia seems to have the greatest effect in
the angio-paralytic or neuro-paralytic form of migraine.*

Caffein is given either pure or in the form of citrate, which is
really only a mechanical mixture of caffein and citric acid ; and
usually in pastilles, containing from one-half to one grain each.
This is probably the most popular prescription in migraine. I
must confess that the continued use of caffein in the inter-parox-
ysmal periods seems to me, like that of quinia, to be of less value
than the single or repeated large dose of one or two grains before
or during the attack. The same is the case with the subcutane-
ous administration of caffein, which I have tried repeatedly. The
guarana paste, which has been much praised as a specific, and
recently by Wilks * among others, and which has been needlessly
incorporated into the German pharmacopeia, is known to con-
tain as its active principle guaranin, which is perfectly identical
with caffein. Thanks to the puffs it has received, it still retains
a special popularity with those who suffer from migraine.

These facts entitle us to place a special confidence in the
action of another remedy, in cases of the angio-paralytic form.
This remedy is ergotin (aqueous extract of ergot), which we
know to produce contractions of the blood-vessels; an action

! Wiener Med. Presse. 1867. No,
*OF. Bulenburg and Guttmann, Pathologie des Sympathicus, p, 26.
*British Med. Journ. April 20, 1872,
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which, according to Wernich, Holmes, P. Vogt,! and others, is
probably effected by means of the vaso-motor centre in the
medulla oblongata. I have lately used this remedy (which
Woakes* recommends very highly), both in migraine and in the
non-unilateral cephalalgia vasomotoria,® with decided success, in
doses of from nine to fourteen grains daily in the form of pills.
Berger‘ employed the remedy in the form of subcutaneous inj
tions in two cases of angio-paralytic hemicrania, with a repeat-
edly favorable action upon the symptoms.

I will mention only a few other remedies —some of recent
renown, others of an old fame newly revived. ~ Such are strych-
nia, arsenic, nitrate of silver (Clifford Allbutt), sulphate of nickel
(Simpson), bromide of potassium (Ferrand, J. D. Davis), chloride
of ammonium (Anstie), oil of turpentine (Warburton Begbie),
lupulin (Huguier). In former times the * digestives” were
popular, especially the great multitude of bitter and aromatic
remedies. The causal relations of migraine to disturbances of
digestion, especially to those of the stomach, which were said to
be removed by the latter remedies, are quite as problematical as
s of the drugs in the presence of the

are the curative succes
actual disease.

Among the spas and waler-cures, the best reputation is pos-
sessed by the iron springs and iron-moor-baths (Pyrmont, Fran-
zensbad, Schwalbach, Reinerz), and the sea-batl ; the reputation
is not undeserved, though the benefit is usually for the most part
transitory. The continued use of the treatment in cold water

tablish ts, and the residence in lofty mountain regions (as
St. Moritz, where there are also iron-springs), have often proved
of benefit in my experience.

In treating the single attack, it has long been known that
certain precautionary measures are indispensable, in order to
exclude as far as possible external sources of irritation, and to
ensure mental and physical quiet. The posture should be that
of rest, and in the an@mic form the patient should lie flat on the

1 Berliner klin. Wochenschrift. 1872. No. 10.
? British Med. Journ. 1868. IL p. 360.
*Berliner klin. Wochenschrift. 1873. No. 15.
L. c. p. 330,
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back, with the head a little raised ; she should remain in a moder-
ately lighted chamber, noises and disturbance of every sort being
kept away. These are indispensable precautions during an attack
of hemicrania, and they usually diminish its severity and dura-
tion. The administration of palliative medicines, however, is
found less useful upon the whole than in other forms of neural-
gia; sometimes they seem even to do harm, by annoying and
disquieting the patient, who often longs for nothing more than
to be let alone, knowing full well from her own experience and
that of others how uncertain is the effect of remedies. In such
cases, therefore, we should avoid the useless and unwelcome
moNvmpayposvry, which is so unsuitable to the character of a
scientific physician. Among the older palliatives, cold and com-
pression often do some good, though but to a very slight and
temporary extent. It is very proper to keep an ice-bag applied
for a Jong time to the forehead and temple. The weight of the
bag has also an advantage in the compression it exercises ; for
this reason, and because of its superior cooling effect, it finds no
substitute in cold applications or even ice-cloths ; besides, all
wet applications have to be changed often, wet the patient, and
therefore, if they do not produce a very speedy and convincing
effect, must be soon given up.

Jompression of the head against a firm body, by the support-
ing hand or by a cloth wound firmly about the head, are palliative
remedies, known to most patients, but very slight and transient
in their effects. Of much more certain result, in the cases before
described, is the compression of the carotid, a procedure which
only the physician himself can execute, which most patients bear
unwillingly, and but a short time, and which relieves only for so
long as it is actually applied.

In regard to the use of marcotics during the attack, the
opinion expressed concerning palliatives in general will apply—
whether the administration by the mouth or the subeutaneous
syringe is preferred, whether opium and its alkaloids, or bella-
donna and similar remedies are tried. The comparatively. small
benefit of hypodermic injections in hemicrania, as compared
with their success in other neuralgias, must be ascribed partly to
the circumstance that in this case no single nerve-branch or
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cutaneous nerve-district is affected, so that the favorable local
action of the narcotic is of no advantage. Thus, ez juvantibus
et mon juvantibus, it is often easy to distinguish a hemicrania
from a frontal neuralgia. If a few physicians have observed very
good results, and sometimes a permanent cure, from the injec-
tion of morphine in hemicrania, it is possible that in such cases
there may have occurred a confounding of hemicrania with symp-
tomatic headache of another sort, or with frontal and temporal
neuralgias.

The epidermic application of narcotics and anzesthetics (e. g.,
friction with ointment of belladonna or veratria, rubbing the
head with pomade of chloroform, according to Cazenave’s direc-
tions) is certainly of still slighter value, though not wholly
doubtful.

Of the symptomatic action of quinia, caffein, and ergotin in
the angio-paralytic form of migraine, we have spoken before. On
the other hand, another and a very recent remedy seems to play
an important part in the sympathico-tonic form, namely, the
nilrite of amyl. The indication for its use depends on the fact
that it possesses the power of dilating the blood-vessels, although
whether by acting on their contractile elements (Richardson,"
Lauder Brunton,® Wood®) or by paralyzing the vaso-motor sys-
tem (Bernheim * and others), is as yet unsettled ; when inspired,
it causes almost instantly an intense reddening of the face, a feel-
ing of great heat in the head and face, injection of the conjunc-
tiva, great acceleration of the pulse, with diminished tension of
the radialis ; if the inhalation is continued, symptoms of fainting
may easily supervene. Berger® first used the nitrite of amyl in
a case of migraine, evidently of the sympathico-tonic form, with
almost instant effect ; the pain was ‘‘ charmed away,” as it were,
and did not return during the day. Vogel and Holst,"and I

1 Med. Times and Gazette. 1870, II. p. 469.

* Arbeiten des physiologischen Instituts zu Leipzig. 1869. p. 101.

3 American Jour. of Med. Science. July, 1871, p. 39, and Oct. p. 359.

4Pflucger’s Archiv £. Phys. VIIL p. 254 Compare also Hulenbury and Guttmann,
Zur Kenntniss und Wirkung des Amylnitrits. Reickert's und du Bois-Reymond's Archi.
1873, p. 441.  Pick, Centralblatt. 1873. No. 55.

5 Berliner klin. Wochenschr. 1871. No. 2.

¢ Dorpater med. Zeitschrift, 1871, IL p. 261.
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myself also, have seen the momentary disappearance of the pain
in cases that presented the features of vascular spasm, but the
pain returned in most instances after some time. In these inha-
lations the greatest care must be taken, especially if the patient
is anwmic; beginning with a dose of one drop, we may by
degrees rise to three or five drops, and in case of need repeat
the inhalation after a time. Anything more than a palliation
of the trouble I have never seen; but Holst states that in a
female patient the attack itself was not only cut short, but the
following attack was postponed longer than usunal.

Holst stated, as the result of observation in his own case,
that in pronounced attacks of migraine the free use of any warm
drink gave relief at the moment when general perspiration broke
out. It is necessary to remind the reader that in many cases of
migraine the use of warm drinks provokes or aggravates the
attacks. The inhalation of carbonic oxide gas, praised by A.
Mayer,' may perhaps derive its good effects from the known fact
that it paralyzes the vaso-motor nerves, and thus may probably
remove a temporary spasmodic condition of these nerves.

Another modern remedy of great importance, both in reliey-
ing the symptoms of various forms of migraine, and perhaps
also in accomplishing a permanent cure, is the constant galvanic
current.

This remedy seems to have a destiny, such as hardly any
other possesses, in the treatment of hemicrania, for it places in
our hands the power of exercising a real and powerful influence,
locally limited, regulable in respect to quantity and quality,
upon the cervical sympathetic and the upper regions of the
spinal cord in the human subject. The electrical method,
based in part upon du Bois-Reymond’s and MoellendorfP’s
theories, and in part developed independently, has therefore
accomplished much in conquering the disease, and has success-
fully adopted certain empirical procedures in its treatment. Ex-
amples are furnished by Benedikt, Frommhold,® Fieber,* M.

’\Vlcner med. Presse. 1865. No. 46,
? Elektrotherapie. Vienna. 1868 [and new ed. in 1875].

Die Migraine und ihre Heilung durch Elektricitiit. Pesth, 1868,
# Compendium der Elektrotherapie. Vienna, 1869,
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Rosenthal,* Althaus,” and others. Holst’ was the first to carry
out practically, in connection with the polar method of Brenner,*
a really methodical and rational application of the constant
current, based on the diagnosis of the several forms of migraine,
a point upon which T insisted as necessary, several years ago.
Holst’s method consisted in placing one electrode, the one
from which special action was expected, upon the cervical part
of the sympathetic, at the inner edge of the sterno-cleido-mastoid
muscle—this electrode is long and narrow and has considerable
surface ; the other one is placed on the palm of the hand,and the
circuit closed. In hemicrania sympathico-tonica the pole on the
neck was made positive; the current (from ten to fifteen ele-
ments) was closed suddenly, and after a passage of two or three
minutes was gradually stopped. In hemicrania neuroparalytica,
on the contrary, the negative pole was applied to the above spot,
while the current was not only suddenly closed in the metallic
part of the circuit, but was made to produce a powerful excita-
tion by means of repeated closures and openings, or in some cases
by reversals. The former procedure, intended to bring about a
direct diminution of the excitement, was used more commonly
by Holst, especially in cases where the condition of the muscles
of the vessels was uncertain; for he regards as the primary cause
of every hemicrania, even if it manifests itself in its secondary

stage of paralysis, an abnormal excess of excitability of the vaso-
motor nervous system of certain vascular territories (or cerebral
regions) ; and when this abnormal excitability is lessened, it is
probable that the disposition to a secondary stage of relaxation
of the vascular walls is removed. The observations made by
Holst, some thirty in number, are very much in favor of the
practice above described. Usually a sense of comfort and relief
came in a very short time; in a few cases there was a lengthen-
ing of the intervals between attaclk:

The induced current has also been recommended, especially
by Frommhold and Fieber. The former prefers the primary

enkrankheiten.

! Handbuch der Diagnostik und Therapie der N
* Treatise on medical electricity, etc. 3d edition. London, 1873

angen, 1870,

3L c., p. 275 et seq.
“Lehrbuch der functionellen Nervenkrankheiten. p. 131.
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induced current, and applies one of the poles to the median line
of the back of the neck, high up, the other upon the forehead or
the arcus superciliaris Fieber recommends the use of the
so-called electric hand: the patient takes one conductor in his
hand, the operator holds the other in his left hand, while press-
ing the palm of his right firmly upon the patient’s forehead,
which is previously wetted. Tieber says that this treatment
seldom fails, and sometimes produces surprising results. Alt-
haus, on the contrary, found faradization useless in most cases,
while the passing of the constant current continuously through
the head was of value.
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‘We designate by the name of angina pectoris a group of symp-
toms, of which the most characteristic are the following : Pain in
the region of the leart, occurring in paroxysms, which usually
radiales over the left side of the thoraz and the left arm, more
rarely over both sides and arms ; the pain is associated wilh a
peculiar sensation gf anziety and constriction, and oflen also
with other motor, vaso-motor, and sensitive disturbances. Steno-
cardia is another name for these attacks. The period between
the paroxysms is free from pain, and usually from all other
symptoms. The disease, therefore, bears the plainest marks of
a meurosis, and may be classed, according to its symptomatol-
ogy, with the wvisceral neuralgias, including cardialgia, colic,
hysteralgia, and so forth.

History.

Heberden gave it the name of angina pectoris, from the tor-
turing anxiety (angina from angi; badly translated by Hers-
braeune, in German). At the same time, or a little earlier
(1768), the disease was described by Rougnon. Later observers
described it under the following names, now antiquated : Asthma
convulsivum (Elsner, 1778), Asthma dolorificum (Darwin, 1781),
Diaphragmatic Gout (Butler, 1791), Asthma arthriticum (Schidh,
1793), Syncope anginosa (Parry, 1799), Sternalgia (Baumes, 1806),
Sternocardia (Brera, 1810), Pneumogastralgia (Téallier, 1826),
Cardiodynia (Baumgaertner, Harless). The majority of these
synonyms show ignorance regarding the true nature of the dis-
ease; they lay weight sometimes on the apparent seat of pain,
sometimes on the analogy with attacks of asthma or syncope,
sometimes on the supposed connection with arthritis, which was



ANGINA PECTORI

.—HISTORY. 33

especially noted by English observers. Parry first called atten-
tion to the coincidence of stenocardiac attacks with ossification
of the coronary arteries of the heart, and Percival in 1773 to the
coincidence with diseases of the abdominal organs. Testa, Brera,
Latham, and others explained the attacks as due to enlargement
or dislocation of single organs of the abdomen, which pressed
mechanically against the heart.

Most later pathologists have either assumed an exclusively
nervous origin for the disease, or else have assumed the exist-
ence of a nervous, dynamic form in addition to the organic, or
the one complicated with heart-disease; of the former, the
origin was assigned to a great variety of nerve-trunks more or
less remotely connected with the heart. Sometimes the phre-
nic nerve (Bouillaud), sometimes the intercostals (Jolly), were
thought chiefly implicated ; but the vagus (Lartigue, Desportes,
Chapman) and the sympathetic (Lobstein, Laénnec) were the
favorites, yet they failed to bring the phenomena of angina
pectoris into agreement with the known functions of these
nerves, which have been only very recently explained. The
disease was regarded as essentially a neuralgia of the nerves of
the heart; thus Laénnec called it neuralg Trousseau
an “epileptiform neuralgia,” and Rumlthr and Friedreich a
hyperwsthesia of the cardiac plexus. Others laid stress not
only on the neuralgic character of the disease, but also on the
accompanying symptoms, especially the paroxysmal alteration
of the action of the heart ; and thus Dommes and Jahn desig-
nated the condition as paresis or paralysis, Stokes® as a tempo-
rary increase of weakness, in a heart already weakened, with
fatty change in its muscle (and with hypersesthesia) ; Bamber-
ger, contrary to Stokes, as increased action of the heart, Zyper-
kinesis, with hypersthesia ; von Dusch as hyperesthesia, with
spasms of the heart ; Eichwald as over-exertion of the heart, due
to mechanical obstacles to its activity ; others (as Barkow) even
called it a trophoneurosis of the heart, cardioneurosis trophica.
Some autopsies of Lancereaux’s (1866) pointed- to an affection of
the cardiac plexus; the aorta and the coronary arteries were, at

! Diseases of the Heart and Aorta. Dublin, 1854, p. 486.
VOL. XIV.—3
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all events, found altered in the same cases. Almost at the same
time Cahen (1863) expressed the belief that angina pectoris must
be classed with the vaso-motor neuroses. Although this assump-
tion of Cahen’s was quite untenable and incorrect, yet in some
respects it gave a decisive turn to the controversy ; he deduced
the symptoms of angina pectoris from a vaso-motor neurosis
al

companying intercostal or bronchial neuralgia—that is, from a
spasm of the blood-vessels of the heart or the Jungs. He was
quite aware that there was absolutely no proof of this supposi-
tion at that time. Traube® thought it possible to refer certain
symptoms of the stenocardiac attack (the rapidity of pulse and
the diminished size with increased tension of the blood-vessels)
to an increased excitement of the vaso-motor mervous centre.
Landois (1868) first subjected all the symptoms of angina pec-

toris to a thorough and systematic physiological analysis, and
divided the dise: in accordance with the results of this analy-
sis, into four classes, caused respectively by : 1. Disturbance of
the activity of the excito-motor cardiac nervous system; 2.
Conditions of irritation in the region of the cardiac branches of
the vagus ; 3. Reflex excitement, due to irritation of the organs
of the abdomen (angina pecloris reflectoria) ; 4. An affection of
the vaso-motor nerves of all, or of most regions (angina pectoris
vasomoloria).

Subsequently, in 1867, Nothnagel described some cases of
angina pectoris vasomotoria, and Landois and I described it in
our monograph upon the vaso-motor neuroses; finally, Gutt-
mann and I examined into the part talen by the several nerves
belonging to the cardiac plexus, and especially by the sympa-
thetic.® The view of the nature and pathogenesis of the disease
thus obtained, though very defective, was considerably enlarged
by a series of physiological experiments upon the sphere of
action of the cardiac and vaso-motor nerves (v. Bezold, Goltz,
Bernstein, Ludwig, M. and E. Cyon), or, to speak more cor-
rectly, it was first rendered tenable by these experiments. Path-
ological anatomy has as yet contributed little that is of use;

1 der K iten des Respirations- und Circulati s, 4L
# Pathologic des Sympathicus, in Griesinger’s Archiv £. Psychiatrie. p. 688,
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angina pectoris belongs to that class of neuroses which show
most convineingly how much we owe to the discoveries of experi-
mental physiology and their pathological application, and how
far mistaken in point of fact those are who expect to find in
pathological anatomy the source of every improvement in neuro-
pathology. Perhaps no ray of light would ever have penetrated
the obscurity in which this disease was wrapped if Physiology
had not shot forth those lightning-flashes of hers, which threw
such a wonderful illumination upon the whole matter.

Etiology.

Only a few scanty indications of the etiology of angina
pectoris can be given. We do mnot here, nor subsequently,
include in this statement the stenocardiac attacks which are
properly symptoms of certain chronic diseases of the heart,
such as insufficiency of the aortic valves, stenosis of the aortic
orifice, fatty degeneration of the heart; nor those other cases
due to the circumstance, hardly possible to distinguish during
life, of ossification of the coronary arteries. The etiology of
these cases is that of the cardiac diseases named, and of endar-
teriitis deformans. But if we confine ourselves to the uncom-
plicated cases—those of angina pectoris in the narrower sense,
and especially angina pectoris vasomotoria, we have but very
few points upon which to base our etiological views. It has been
considered (after the formerly prevalent fashion) that the dys-
crasi@e constituted predisposing influences ; especially was th
thought to be the case with arthritis, and even a so-called hemor-
rhoidal diathesis. As for the supposed connection with arthritis,
the case is probably one of coincidence of arthritis with endocar-
ditis and endarteriitis, and the stenocardiac attacks referable
to organic diseases of the heart or ossification of the coronary
arteries. A connection between arthritis and the pure angina
pectoris cannot be established upon any theoretical ground, and
the cases contained in recent literature, which have been more
closely sifted, do not show a trace of such a relation. It were
superfluous to lose a word in speaking of the hemorrhoidal
diathesis. It seems more reasonable to ascribe a favoring influ-

s
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ence toanmmia ; at any rate, we see a greater frequency of angina
pectoris, as of many other neuralgias (e. g., intercos al), in anze-
mic persons. In other cases a hereditary tendency is unmistak-
able ; this fact and many other circumstances connect the disease
oup of constitutional neuropathies, not to mention
ases of the

with the g
the peculiar connection often existing with other dise
group, such as hysteria, insanity, and epilepsy. Attacks of
angina pectoris may form a symptom of hysteria; they may
Terald the epileptic attack, or may alternate with it; they may
precede the outbreak of maniacal or melancholic conditions, or
may constitute an intercurrent symptom of well-marked and
standing disease of the mind. The nature of the ctiological

long

connection here existing is certainly quite hidden from us; the
terms we are compelled to put up with for the present, as neuro-
pathic constitution, congenital preformation, ete., give us no
explanation, but only formulate our ignorance with precision;
at the best, they are but hints for future investigation.

The possible predisposing influences of age and sex cannot
yet be established with sufficient certainty. It is unquestionably
true that angina pectoris, without hereditary tendencies or con-
stitutional anomalies, may occur at an advanced age. But when
it is said that the disease belongs chiefly to advanced age, the
statement seems to rest upon a confounding of the true angina

with stenocardiac attacks due to cardiac anomalies, atheroma-
tosis, ete. The male sex is attacked far oftener than the female—
Forbes says, in the proportion of 11 to 1—perhaps becaunse it
is more exposed to the influences which we are about to mention.

As a direct cause of the disease, even in persons predisposed,
we must regard the influence of cxposure to cold. Some good
observations are decidedly in favor of this view; thus, for
instance, Huebner saw a case in which the attacks appeared for
the first time in a robust man of seventy-four, after a long ride
in a post-wagon in cold weather. The harmful influence of
damp and cold residences is especially mentioned by Nothnagel.
Besides, the ezcessive sinoking of lobacco seems to deserve to be
regarded as an etiological factor. Beau describes eight cases
in which the attacks ceased when smoking was stopped, and
returned when the patients began to smoke again. The like i
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reported by Savalle, Championnére, and Blatin, and T myself
have made out several quite analogous cases; I have also ob-
served very exquisite cases of angina pectoris in a Yyoung angemic

cigar-maker, who had smoked a large number of strong cigars
daily for several years. Finally, certain morbid conditions of
the thoracic organs, by involving the nerves of the cardiae plexus,
and morbid conditions of the abdominal organs, probably by
irritating, in a reflex manner, the sensitive nerves of the abdo-
men, may produce the symptoms of angina pectoris. (See below,
““ Anatomical Alterations,” and “ Analysis of Symptoms.’)

General Description and Course of the Disease.

Angina pectoris must be described as composed of attacks,
separated from one another by longer or shorter intervals. The
intervals are usually free from symptoms. They usually begin
rather suddenly, without any other premonitory signs than pain,
which begins at the region of the scrobiculus cordis or the lower
part of the breast-bone, and shoots out sometimes over the left
side of the chest and neck, and sometimes up along the sternum
to the left arm or to both arms.  In the latter case the pain is
less in the right side of the chest and the right arm than it is in
the corresponding part of the left side. With the pain, which
is often called “constrictive,” there is associated a peculiar
feeling of anxiety, of impending death—a feeling which is not
rarely met with in other visceral neuralgias, such as cardialgi
and colic. The suddenness with which the attacks come on i
especially striking ; the patients are not rarely overtaken by it
while walking or at work. The duration of the single paroxysm
is usually short, commonly only a few minutes; but sometimes
the attack does not end with the first paroxysm, intermissions
or remissions being followed by repeated exacerbations, so that
the entire attack is made up of a series of partial attacks, as is
the case in many neuralgias.

Along with the disturbances of sensibility, disturbances of
the action of the heart and of the movements of circulation and
respiration are usually seen, which may present great variety.
The beats of the heart are sometimes small, wanting in energy,
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intermittent, and even interrupted by considerable pauses ; some-
times, again, they are increased, become violent, and are accom-
panied by a very great increase in the force of the beat. At the
Teight of the attack of pain, the action of the heart seems usually
to be weakened, or even arrested ; in the intermissions or remis-
sions, on the contrary, it is often much strengthened, or even
extraordinarily violent. The pulse shows similar variations; in
the radial artery it is sometimes small and of slight tension,
sometimes strong and full ; sometimes, even in the cases where
the action of the heart seems increased, the radial arte: exhibit
but a slight elevation and low tension. We often find at the
beginning of the attack a cord-like hardness and contraction of
the peripheral arteries, while later they are full and soft. Sphyg-
mographic tests also show an increase in arterial tension in the
beginning of the attacl, but later a diminution (Lauder Brunton).

The respiration also is hastened, is even violent, dyspnoic, but
sometimes retarded and superficial, or even quite arrested. But
the latter symptoms are essentially effects of the pain. The
patient dreads to tale a full breath ; if persuaded to try, he usu-
ally succeeds perfectly well. This dependence of the action of
respiration upon pain has already been noticed by Parry. The
Tespiration may also be quite free during the attack, as I have
myself observed in some instances. The disturbances of the
action of the heart and the circulation are shown by changes in
the amount of blood present in the peripheral parts and in their
temperature. During the attaclk the skin is often pale, cold,
dry, almost bloodless in the hands and feet, the face pale and
sunken ; a general sensation of chill, chattering of the teeth,
paralgic sensations (formication and prickling) in the tips of the
fingers, may be caused by the cutaneous ansemia. Towards the
close of the attack, or after it, there may be the contrary condi-
tion of redness, swelling, increased sense of warmth in the skin,
and abundant perspiration may be secreted.

The course of the disease is almost always extremely chronic.
The attacks recur (as in the case of epilepsy) at extremely varia-
ble intervals ; they may sometimes be suspended for years; in
some cases they may oceur for a time every day without visible
cause. I have never observed a regular periodicity in marked
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angina pectoris. As occasional causes, exposure to cold, bodily
and mental exertion (especially exhausting bodily movement),
and mental excitement, may be named as provocative; the
attacks may sometimes be excited or made worse by pressure
upon some points that are sensitive during the attacks, or con- +
stantly sensitive. Such points are the spinous and transverse
processes of the cervical and upper dorsal vertebrz, and the
region of the inferior angle of the scapula. It is rare that a dimi-
nution and spontaneous disappearance of the attacks occurs as
time passes on; on the contrary, it is much more often the case
that they grow worse and more frequent, the remissions being
shorter and marked by exhaustion.

Anatomical Alterations.

We do not here describe those forms of angina pectoris which
are complicated by faults in the valves of the heart, or fatty
degeneration of this organ, nor those forms which are caused l 17y
atheromatous processes in the aorta, and especially by o
tion and conlraction of the coronary arteries. Anntonnml con-
ditions of the latter sort, usually connected with defects of the
aorta or other abnormalities, have been described in earlier times
by Hofmann, Jenner, Black, Parry, Birch, Kreysig, Ritter,
Sluis, Ring, Crisp; in later times by Philipp, Wilks, Waldeck,
Oppolzer, Fincham, Mason, Moorhead, Dickinson, Colin, Lock-
hart, Clarke, Haddon, Ogle, Grodsensky (Traube), and others.
That these changes do not furnish the exclusive basis of the
symptoms has been shown by the discoveries of Senac, Corvisart,
Bianchi, and others, who even found extensive ossification of the
coronary arteries without symptoms of angina pectoris having
been observed daring life ; also by the negative results of exam-
inations by Jucine, Johnston, Lentin, Erdmann, Desportes, Heu-
singer, Jahn, who have demonstrated a complete integrity of
the coronary vessels in decided angina pectoris

The nervous apparatus of the heart formerly received little
or no attention at autopsies. The first positive statement seems
to have been made by Heine (1841), who speaks of pathological
changes in the cardiac branches of the vagus, and also in the
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phrenic nerve.  The case was that of a patient treated by Skoda
at the Vienna clinic, suffering with peculiar attacks, in the course
of which the heart stood quite still for some seconds, usually
during the period of from four to six pulsations, while the
patient suffered from the feeling of inexpressible anxiety. At
the autopsy, which was made by Rokitansky, the right phrenic
nerve was seen involved in a dark blue hard knot, dotted with
concretions of lime. Among the lax, pale gray cords that made
up the plexus of cardiac nerves was seen the cardiacus magnus,
which, rising from the plexus between the pulmonary artery and
the descending aorta, just below the arch, entered into a black
nodule of the size of a hazel-nut, and was thickened before enter-
ing the latter. The descending branches of the left vagus upon
the anterior aspect of the left bronchus appeared similarly inter-
fered with by a nodular blackish blue lymphatic gland that lay
beneath them.

In connection with this an observation of Haddon’s' should
be mentioned, concerning the case of a man affected with angina
pectoris, in whom the left phrenic nerve was found compressed
by a bronchial gland of the size of a hazel-nut, sitnated close to
the root of the left lung, and infiltrated with black pigment.
The nerve-tubes at the spot seemed not interrupted, but slightly
granular. The right phrenic nerve was normal, the vagi and
recurrentes were also normal. The aorta was in a state of ather-
omatous degeneration and aneurysmal dilatation.

Anatomical changes in the cardiac plexus have been found
by Lancereaux in a patient aged forty-five, who exhibited the

_usual symptoms of angina pectoris and died in one of the
attacks. At the autopsy there appeared a contraction of the
coronary arteries, and an alteration of the aorta at the point
where the cardiac plexus lies upon it ; the plexus was in a vas-
cular condition. A few of the bundles of the latter were envel-
oped in exudation, and the outer sheath was thickened. Micro-
scopie examination showed an abundant accumulation of round
nuclei, which had pressed asunder and compressed the nerve-
tubes; the medullary contents of the latter appeared grayish

! Edinburgh Med. Journal. XVL p. 45. July, 1870,
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and granular. In two other cases Lancereaux found a change of
the aorta at the same spot, with the same characteristics, likew
associated with considerable narrowing of the coronary arter
which makes it possible that there was an affection of the car-
diac plexus, analogous to that in the first case; but the point,
unfortunately, was not investigated.

Analysis of the Symptoms and Special Symptomatology of the
Several Forms.

According to the above description, the cardinal symptoms
are the pains under the sternum, the feeling of anxiety, the dis-
turbances in the action of the heart and the circulation of the
blood, while the changes in the mechanism of respiration are to
be regarded merely as consequences of the pain. We shall
attempt to refer the first set of phenomena to definite disturb-
ances of the innervation of the heart, consisting in an abnormal
increase or diminution of the activity of the nerves forming the
cardiac plexu.

The pain with which the attack begins arises most probably
in the nervous plexuses of the heart ; this assumption cannot be
demonstrated with the same anatomical certainty as in the case
of the peripheral nerves whose cou is exactly known to us,
but one circumstance in favor of it is the fact that the pain
always, or nearly always, begins at the spot which corresponds
with the site of the heart, and is most acute at the same point.
Under normal circumstances, it is true, the heart, like all invol-
untary organs, is mot very sensitive; but we need no more

wonder that a stimulation of its sensitive nerves in pathological
conditions should excite such extreme pain, than that such
should be the case with other organs of vegetable life. The
heart derives its sensitive nerves from the vagus, as the experi-
ments of Goltz have shown in the case of the frog’s heart, and
those of Gurbocki in that of the rabbit’s heart. In mammalia
other sensitive nerves than those from the vagus seem to enter
into the cardiac plexus; for, in spite of the section of both vagi,
the animals manifest pain when the auricles are mechanically
irritated. Accordingly, we must perhaps ascribe a sensibility to
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the sympathetic fibres which form so essential a part of the car-
diac plexus, and especially so as the character of the pain closely
resembles that observed in other irritations of the sympathetic
nerve, as in gall-stone colic, in enteralgia, ete.

This neuralgia of the cardiac plexus is sometimes idiopathic,
but more commonly it is probably due to mechanical infiltration,
pressure, and other injuries of the plexus. Such causes natu-
rally occur to the mind in certain cases of organic disease of the
heart, ossification of the coronary arteries, valvular disease of
the aorta, and so forth. The cardiac plexus lies behind and below
the arch of the aorta and in close proximity to it, so that morbid
processes in this vessel may give rise to lesions of the neighbor-
ing plexus, as is clearly shown by the results of the autopsy
made by Lancereaux. Why these violent attacks of pain occur
only at certain periods, in the form of paroxysms, while their
supposed cause continues in existence, is no better understood
than in the case of other neuralgias.

In those cases where there is no organic change in the heart,
we have no idea of the immediate cause of the pain in the cardiac
region. Those changes, whether of increase or of diminution of
the action of the heart, which occur during the attack, cannot he
the sole cause of this violent pain; for the most extreme devia-
tions from the normal action of the heart—both the increase
which oceurs in aortic defects, and the diminution during fatty
change of the muscular tissue—produce a feeling of constriction,
but never a pain like that of angina pectoris; while moderate
degrees of irregularity in the functions of the heart are often not
felt at all.

For tliis reason I cannot fully agree with Eichwald's theory
of the cause of the pain and the nature of the stenocardia. As
before stated, he ascribes the attack to arrest of the activity of
the heart, due to mechanical obstruction, and explains the pain
as a consequence of the exertions made by the heart to overcome
the obstruction, since it is found that every over-exertion of a
voluntary muscle is painful. Though Eichwald explains the
phenomena of the attack very well by means of his theory, yel
it is necessary to remark that a change in the action of the heart
has not been shown to be the first symptom of a stenocardiac
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attack ; on the contrary, the patient is seized in the midst of
the most perfect health, without having had any palpitations.
Neither is the action of the heart during the attack by any means
so violent as to produce such severe pain. Even if we admit the
existence of obstacles to the activity of the heart in certain cases
of angina pectoris, yet the heart, in cases of obstacles in the
aortic or pulmonary system, usually responds in quite a different
way, namely, by increasing the force of its beats. And finally,
in those of angina pectoris in which the heart, under objec-
tive examination, seems quite normal, it is impossible to under-
stand how such hinderances can exist; for the assumption of
Eichwald, that irritation of the vagi may constitute such a
hinderance, is only tenable when the pulse is retarded. And
again, why should a rhythmic retardation of the heart constitute
an obstacle to the movement of the blood? We can at any time
lessen the rate of the pulse by proper drugs, under pathological
circumstances, without ever observing in consequence abnormal
sensations. I have seen a pulse of only twenty-eight in the
minute, owing to the presence of central disease, without the
patient’s feeling the slightest abnormal sensation. It is, therefore,
doubtful whether a change in the rate of action causes the pain.
In interpreting the pains which radiate from the precordial
region to other parts of the body, especially the thorax and arm,
we must recollect the anatomical relations of the cardiac plexus
and its connections with the nerves of the neck and arm.* Those
pains which shoot into the region of the cervical nerves are
explained by the connections between the superior cardiac nerve
(from the ganglion cervicale primum) and the anterior branches
of the four upper cervical nerves; those extending to the arm,
by the numerous connections of the ganglion cervicale medium
and inferius (from which the middle and inferior cardiac nerves
originate) with the four lower cervical nerves, uniting in the
plexus brachialis, and the first dorsal nerve. The fact that the
pains are more frequent in the left arm than in the right is per-
haps caused in part by the situation of the heart and aorta upon
the left side, which naturally gives rise, in case of disease of

S

! Compare especially Lussana, 1. .
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these organs, to mechanical interference (Zerrung) with the nerves
of this side, and in part by the fact that the anastomoses of
the nerves are believed to be closer on the left side. The pains
in the front surface of the chest are explained by the branches
of connection between the dorsal nerves and the brachial plexus.
Radiating pains in the region of the diaphragm also oceur, which
may be referred to the connection of the phrenic nerve with the
fourth and fifth pairs of cervical nerves, and through them with
the cardiac nerves.

That the pain of angina pectoris is sometimes confined to one

spot—the preaecordial region, and sometimes shoots out over
manifold nerve-paths, is mainly due, apart from mechanical con-
ditions, to the varying intensity of the irritation acting upon the
cardiac plexus. According to the analogy of other nervous
affections we may assume that in this case the number of nerve-
fibres that participate increases with the intensity of the irrita-
tion. In several cases, which I had the opportunity to observe
for a considerable time, the extension of the pain was always
great in proportion to the severity of the initial pain in the car-
diac region ; in attacks of moderate severity the shooting to the
left arm was almost wholly wanting, the pain reached only to
the shoulder, and even the front part of the left half of the chest
was affected in a smaller extent of territory.

Certain accompanying symptoms referable to the vagus, as
difficult swallowing, vomiting, and difficulty in phonation (Lar-
tigue), are probably also to be regarded as due to irradiation.
They must be referred to the numerous connections between the
sympathetic and the vagus, especially the share which the latter
takes in the formation of the cardiac plexus.

The peculiar feeling of anxiety and oppression seems also to
be connected with the pain in the heart ; this is, at all events, a
more natural assumption than that which derives the feeling of
anxiety from an impeded action of the heart. In several visceral
neuralgias we find a sensation which quite corresponds with that
feeling of oppression, while the latter is entirely wanting in
many much severer obstructions to the circulation (as in the
various valvular affections).

The disturbances in the action of the heart and the circula-
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tion, which, in so great a variety of forms, accompany the steno-
cardiac attack, cannot be supposed to depend upon a single
distinet portion of the nervous apparatus, especially in the lack
of pathologico-anatomical facts. They must, in accordance with
our present knowledge of the physiology of the innervation of
the heart and blood-vessels, be referred to several very distincet
sources, namely, disturbances in ke automatic, the regulative,
and the sympathetic nerves of the heart, and, in the vaso-motor
nervous system. In this point of view there may be recognized,
af least in theory, four possible forms of angina pectoris (as it
were, four roots), though the isolated existence of these forms is
by no means established with sufficient certainty.

1. Aulomatic system of cardiac merves. Influences which
act directly upon the ganglion masses embedded in the muscle of
the heart, such as toxic substances introduced into the ventricu-
lar cavity, or solutions into which the entire heart is plunged,
are known to be capable of producing immediate annihilation of
the contractions of a heart which has been removed from the
chest and still pulsates. According to the experiments of Lan-
dois," the disturbance of this automatic action of the cardiac
ganglia, which takes place under the direct action of certain
poisons, may be of two sorts: if weak solutions are injected into
the endocardium of the frog a stimulation of the ganglion cells

oceurs, with an increase in the rate of speed of the heart; but if
the solutions are stronger, the ganglia are rapidly paralyzed and
the heart is arrested. In a similar way the ganglia of the heart
may be affected in pathological conditions. If their rhythmic
activity is interfered with in any way, either by the existence of
abnormal resistance to the movement of the blood, asin aortic
disease and atheromatous processes ; or if the ganglion receives
too little blood, as in contraction and closure of the coronary
arteries ; or if the latter are affected in conjunction with the mus.
cular tissue of the heart, in myocarditis or fatty degeneration—in
any of these cases the action of the heart may be changed in one
of two ways: either the rapidity of its movements is increased,
if the above pathological influences produce an irritation of the

! Die directe Herzreizung. Greifswalder med. Beitriige. II. 1864. 8. 161.
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ganglia, or it is diminished, if the influence produced be a para-
lyzing one. The assumption, therefore, that in a stenocardiac
attack the automatic ganglia are disturbed in their activity, may
agree very well with the fact that the action of the heart during
the attack is sometimes increased, sometimes diminished. The
form of angina pectoris, accompanied by disturbance of the auto-
matic ganglia, might be denominated the cardial excito-motor
form, or the cardiocentric ganglious form.

Tn favor of the theory of an involvement of the ganglia of the
heart—perhaps due to a deficient supply of blood, as in case of
disease of the aorta and contraction of the coronary arteries
—another experimental fact may be adduced. Von Bezold!
observed in every case a change in the beats of the heart, when
he cut the vagi, 1 sympatheties, and the cervical medulla,
and then closed the large coronary arteries or several of their
branches with forceps. After ten or fifteen seconds the beats
became less frequent, then irregular, with alternations of slow
and quick contractions, and in a minute or a minute and a half
the ventricle was entirely relaxed. TIf the closure of the vessels
was suspended, the pulsations began afresh and soon became
quite regular.

2. Regulative syslem of cardiac nerves. In the majority of
cases of angina pectoris the rapidity of the pulse is increased ;
if, therefore, the vagus were affected, we should have to infer
that it was in a state of temporary paresis, causing a diminution
of its regulative action upon the heart. But some cases ocenr,
with retardation of the pulse, and even with a femporary arrest
of the heart, which are probably due to a state of irritation in
the vagus, which therefore might be called the regulative form
of angina pectoris. Under this head must be placed the case
related by Heine (see above), in which the autopsy revealed,
among other things, changes in the vagus; also two cases by
Canstatt, in which a temporary arrest of the action of the heart,
with a feeling of great anxiety, formed the chief symptoms.

Eichwald also mentions a case in which a hysterical attack,
whenever it occurred, was always accompanied by a stenocardiac

cervic:

? Centralblate 1867, No. 28.—Compare also Sucktschinsky, ibid. 1868, No, 3.
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paroxysm, during which the pulse was retarded, with increased
force in the single beats ; the pulse was hard and full, but at the
same time the beats were few and slow. If the paroxysm lasted

somewhat longer, the pulse became irregular, illh‘l‘llvliL[L'LL and
even became imperceptible for whole minutes. The action of the
lieart was of a similar character in two other cases of angina pec-
toris, in one of which the patient was hysterical, and in the other
a pneumonia had produced a great loss of strength, and the
paroxysm was provoked by a violent mental agitation. Eich-

wald therefore thinks that in such cases there is a state of irrita-
tion in the region of the vagus; in favor of this supposition is
the observation that in such cases other symptoms referable to
the vagus occur, as difficulty of phonation and of swallowing,
and that the change in the action of the heart in this kind of
angina pectoris is closely related to the experimental results
obtained in irritating the vagus. For in slight irritation of the
vagus the beat of the heart, as in the beginning of a stenocardiac
attack, becomes slower and stronger ; if the irritation is g
as in an attack of longer duration, the action of the heart is
retarded, and even more or less stopped. The paroxysm of pain
is also very well reconcilable with the theory of irritation of the
vagus, since the sensibility of the heart depends chiefly upon the
ramifications of the vagus.

Besides the cases of angina pectoris that are due to direct
irritation of the vagus, there are certain others which occur with
especial frequency in diseases of the abdominal organs, which
physiological facts allow us to consider as r¢flex vagus-neuroses
(according to Landois, angina pectoris r¢flectoria). It is known
that the heart can be brought to a stop in diastole by irritation
of the sympathetic fibres in the abdomen, just as by direct irrita-
tion of the vagus ; there must, therefore, be fibres of the sympa-
thetic which enter the spinal cord by the rami communicantes,
and, passing upward through the dorsal to the cervical portion,
there transfer their impression of irritation to the centre of ori-
gin of the vagus; for if both vagi have been cut, or the medulla
oblongata destroyed, the irritation of the sympathetic has no
longer any effect upon the heart. Cases reported in older litera-
ture, in which disease of the abdominal viscera was accompanied

ater,
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by stenocardiac attacks, are found in the monograph of Ullers-
perge From later literature T will mention a case of angina
pectoris, in which a course of treatment directed toward the liver,
which was in an enlarged condition, immediately produced an
amelioration of the general symptoms;® the stenocardiac aftacks,
which previously oceurred whenever violent bodily motion was
indulged in, disappeared entirely. There was no affection of the
heart in this patient.

3. Sympatletic cardiac system. The accelerator nerves of
the heart, running in the course of the sympathetic, demon-
strated by von Bezold, permit us to refer certain cases of angina
pectoris, with accelerated action of the heart, to an increase in
the activity of the rhythmically-acting cardiac ganglia, due to
the influence of the sympathetic. We might designate this form
as sympathetic excito-motor angina pectoris, in contradistinction
to that caused by a direct affection of the automatic cardiac
ganglia. Since all the sympathetic fibres of the heart, from
whatever source arising, are united in the cardiac plexus, the lat-
ter furnishes a specially probable source of abnormal activity of
the heart; and this assumption is notably supported by the
autopsies reported by Lancereaux.

4. Vaso-motor nervous system. In disturbances of the inner-
vation of the vaso-motor nerves (which likewise run with the
sympathetic, for the most part), a change in the tone of the ves-
sels must occur, and in consequence a change of blood-pressure,
which may react upon the heart in two ways: if these nerves
are irritated, the result will be a contraction of the vessels; if
they are in a paretic condition, the vessels will be dilated. In
the former case the contracted condition of the peripheral cireu-
lation creates an obstacle to the emptying of the heart, and
therefore the blood-pressure rises throughout the aortic system,
with an increase of force in the action of the heart ; while in the
latter the resistance is lessened, the aortic pressure diminished,
and the heart works with less force.

This is the class of cases for which Landois has offered the
very suitable name of “angina pectoris vasomotoria.””> With

! Bergson, Dentsche Klinik. 1862, p. 43.
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them belong those described by Nothnagel, in which, the heart
being quite healthy, attacks of angina pectoris occurred under
the form of general arterial spasm, often produced by the influ-
ence of cold. After some premonjtory symptoms of abnormal
sensation in the extremities, as numbness, the feeling of cold, and
so forth, a sensation of anxiety and palpitation followed, and
even a dull pain, beginning at the heart and spreading into the
left thoracic region. The objective phenomena corresponding to
these symptoms were pallor and loss of temperature in the skin,
diminution of the sensibility of the skin, cyanotic discoloration
of the extremities; the radial artery was sometimes a little
smaller than normal, the sounds of the heart clear, the action of
the heart rhythmical and sometimes increased in force, the num-
ber of beats unchanged. The attacks were relieved by treatment
suited to relieve vascular spasm, by such remedies—especially
irritants and warmth—as increase the flow of blood to the skin.
Nothnagel explains the palpitation in these cases as due to the
resistance to the action of the heart presented by the extensive
contraction of the circulatory apparatus ; the feeling of constric-
tion and pain in the region of the heart he takes to be due to the
excessive exertion of the heart, thus assuming an explanation
like that of Eichwald.

‘Whether, in addition to the vaso-motor nerves, the depressor
nerve discovered by Ludwig and Cyon, which seems to act as a
regulator of the variations in blood-pressure, can assist in caus-
ing the disturbances of circulation in the stenocardiac attacks, is
a question which cannot at present be judged.

It follows that we have these types, namely :

1. PBxcito-molor cardiac or cardio-cenlric, ganglionic angina
pecloris, from direct lesion of the automatic excito-motor ganglia
of the heart ; it may assume the form of irritation (with increased
rapidity of pulse), or of paralysis (with retardation of pulse).

2. Regulalor angina pecloris, from lesion of the cardiac sys-
tem of nerves of arrest (vagus). a. Direct neurosis of the vagus,
either in the form of irritation (retarded pulse and increase in
force of pulsations of heart, full, hard pulse, with disturbance of
phonation and deglutition ; sometimes a temporary arrest of the
leart), or, more rarely, in the form of paralysis (acceleration of

VOL. XIV.—4
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pulse). b. Reflex meurosis of the vagus (angina pectoris reflec-
toria), originating in disease of the abdominal organs, with the
symptoms of irritation of the vagus.

3. Bacilo-molor sympathélic angina pectoris, from lesion of
the accelerator nerves of the heart which run with the sympa-
thetic. (Symptoms as in the first form.)

4. Vaso-motor angina pectoris, from affection of the vaso-
motor nerves, running in the sympathetic for the most part—
either in the form of irritation (contraction of the vessels,
increased pressure, with normal or but slightly increased fre-
quency of pulse; symptoms of arterial anwmia, paleness and
coldness of the skin, ete.); or, more rarely, in the form of
paraly with the opposite set of symptoms. Of course, the
complication of these principal types and their confusion with
each other are not at all impossible. The great variability of
the circulatory symptoms accompanying the attack is thus
paralleled in the variety of the pathological conditions,

Diagnosis and Prognosis.

The pathognomonic symptoms of the attack are such as
hardly permit confusion in the diagnosis of angina pectoris ; but
this is not a very great gain. The practically important thing to
know is whether there be organic disease of the heart or vessels,
or whether the disease be a pure neurosis; and, if the latter,
what is the special form of disease, or (which is the same thing)
what is its point of origin in the several nervous regions. This
problem will often be hard of solution, especially as the physi-
cian seldom is in a position to view the attacks, and to apply the
proper corrections to the descriptions given by the patient or
his friends.

The prognosis of angina pectoris depends first upon the ques-
tion whether or no there are complicated diseases of the vascular
apparatus (valvular disease, fatty degeneration, sclerosis of the
arteries). If such exist, the prognosis is naturally bad, in pro-
portion to the severity of the fundamental lesion. In purely
nervous angina pectoris, the prognosis, as concerning life, is
favorable upon the whole, for grave sequels and death are rarely
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caused by the stenocardiac attacks, however severe they may
seem. Some cases are, indeed, reported in which death is said
to have occurred in the course of the attack ; but these seem—
and Lancereaux’s autopsies support this view—to be cases in
which the aorta and the coronary arteries were greatly altered,
with consecutive changes in the cardiac plexus, and they, there-
fore, ought not to be classed as purely nervous. This differentia-
tion, it is true, will often be without value in actual practice, for
the special diagnosis cannot be sufficiently relied upon, and
therefore, if the attacks are at all of a nature to arouse our
apprehension, we ought to be fully warned against too sanguine
hopes.  As regards the disease, the prognosis is certainly quite
unfavorable, as a radical cure, by nature or by art, is observed
in an extremely minute proportion of the cases. Tt is most
favorable in cases which, without constitutional predisposition,
can be traced to such proved evil influences as tobacco-smoking,
exposure to cold, etc., and usually take the form of angina
pectoris vasomotoria. In those cases, also, which appear under
the form of reflex neuroses of the vagus, there may be hopes of
a cure after the abdominal disease is relieved, provided the latter
can be accomplished.

Treatment.

In cases in which physical examination shows the presence
of valvular disease or fatty degeneration of the heart, etc., or in
which the various senile changes, peripheral arterio-sclerosis,
ete., permit us to infer atheromatous disease of the aorta and
the coronary arteries, the treatment of angina pectoris is essen-
tially the same as that of the fundamental lesion. In cases, also,
where other causes, such as abdominal disease or excessive
tobacco-smoking, are found, we shall begin the treatment of
angina pectoris by removing these. Commonly, however, the
causes of the affection are unknown or obscure, and the causal
treatment is, therefore, out of the gquestion in most cases.

‘We possess, however, as in the case of all diseases of which
the etiology and pathogenesis are enveloped in a natural or arti-
ficial obscurity, a goodly number of remedies, empiric, symp-
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tomatic, or so-called specific, most of which are wholly useless,
while the rest confine their action to palliation, or produce a
radial cure only by way of exception.

The general and local blood-lettings during the attack, for-
merly so much praised, will hardly be thought of at present by
any one ; while, on the other hand, all sorts of so-called deriva-
tive remedies, as frictions, mustard poultices, stimulating baths
for the feet and hands, stimulating embrocations, and so forth,
are still very popular. It is certain that the latter are more use-
ful than the internal administration of the so-called nervines
and antispasmodics, valerian, musk, castoreum, camphor, succi-
nate of ammonia, and the like, as well as of the narcotics. Other
things recommended in the attack are the application of cold,
and in some cases of warmth ; inhalations of ether or chloroform
in small doses, not sufficient to produce full narcosis (Romberg);
narcotic clysters; endermic and hypodermic administration of
narcotics. As regards the latter, hypodermic injections of mor-
phia doubtless often exercise a palliative action during the
attack, not only upon the pain, but also on the associated dis-
turbances of circulation. This may perhaps be ascribed, for the
most part, to the paralyzing action of large doses of morphine
upon the vaso-motor nervous system (Wolff, Mendel). I have
observed very decided symptomatic benefit of this kind from
morphine injecti not only in uncomplicated (vaso-motor)
angina pectoris, but also in a case accompanied by an affection
of the valves (insufficiency of the aortic valves, with stenosis at
the ostium venosum sinistrum and hypertrophy en masse). L
have seen slighter benefit resulting from atropin and from coniin
(recommended by Erlenmeyer) when injected subcutaneously.
In those well-defined cases characterized by violent accelerated
action of the heart, due to abnormal irritation of the automatic
ganglia or the excito-motor sympathetic fibres, the class of spe-
cial “heart poisons,”* such as atropin, nicotin, coniin, aconitin,
delphinin, veratrin, physostigmin, etc., may yet be found appli-
cable.

The nilrite of amyl is a remedy which, in many cases, is jus-

1 Cf. Bochm, Studien iiber Herzgifte. Wiirzburg, 1871.
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tified both upon rational grounds and by its power to relieve
symptoms. Brunton, arguing from the fact that the arterial
tension increases in the stenocardiac attack, has recommended
the inhalation of this remedy, the effect of which, as was stated
in reference to hemicrania, is to produce a dilatation of the capil-
laries, probably through peripheral palsy of the vaso-motor
nerves.  Leishman, Sanderson and Anstie, and Wood, like
Branton, found the results beneficial ; while Fagge found the
remedy inactive. Probably the favorable effect may be confined
to cases possessing the character of vascular spasm. As it so
easily causes syncope, it should if possible be used with even
greater care than in cases of hemicrania.

The general treatment of this disease is more a puzzle than
even the symptomatic ; the remedies are many, the cures few.
Various metallic preparations have been much praised ; the
forms of iron, sulphate of zinc (Perkins), cyanide of zinc (Cop-
land), nitrate of silver (favorably mentioned by Romberg and
others in hysterical angina pectoris), and arsenic (lately recom-
mended in high terms by Lebert, Cahen, and Philipp). I have
tried the latter without any important benefit in several cases of
uncomplicated angina pectoris. I have also used the bromide of
potassium, as well as the bromide of calcium, which Hammond'
proposes for a substitute, but without permanent effect ; the lat-
ter in quantities up to five grammes per diem. Others have
strongly recommended quinine, phosphoric acid (Baumes), inha-
lations of oxygen (Kneeland), digitalis, hydrocyanic acid, and,
in view of the supposed arthritic origin of the disorder, those
remedies called antiarthritic. Laénnec recommended the wearing
of a magnetic plate. Somewhat more regard must perhaps be
given to the so-called derivation by the application of irritating
plasters, issues and setons in the cardiac region. Koehler, Witt-
maack, and others have obtained a cure by this method in a few
obstinate cases, after the failure of most of the usual remedies.
The induced current, in the form of the faradic brush, seems to
act in a similar way. Duchenne? affirms that he has not only

1 New York Med. Journal. 1872.
2 Blectrisation localisée. 2d. ed. p. 967.
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arrested very severe attacks instantly and completely by cuta-
neous faradization of the nipple and region of the breast, but that
Le has, by protracted use of this means, produced a permanent
cure in two cases, one of the uncomplicated nervous form and
one of the hysterical form.

Any treatment, or rather any attempt to treat, that claims to
be based upon reason, will in future have to distinguish between
the several forms of angina pectoris more closely than has
usually been done. Culancous irritation, and especially cuta-
neous faradization, which acts most quickly, may perhaps have
a great part to play in certain forms of the disease, owing fo its
power of acting reflexly upon the nerves of the heart and the

vaso-motor nervous system. This action is, of course, of two
opposite kinds, in the case of weak and of strong irritations.
The former strengthen the contractions of the heart, accelerate
the circulation, and contract the vessels, by reflex excitation of
the excito-motor and vaso-motor nervous system ; but the latter
weaken the contractions of the heart, retard the circulation, and
dilate the vessels, by reflex excitation of the regulator nerves of
the heart and paralysis of the vaso-motor centres. In analyzing
the symptoms we have seen that the disturbances of the action
of the heart and the circulation of the blood in angina pectoris
usually possess the character, either of an irritation of the
excito-motor nerves of the heart, or of irritation of the vagus, or
of increased excitement of the vaso-motor system of nerves
(angina pectoris vasomotoria). Of these three types, more or
less clearly defined, only the first and the last can call for or
justify the employment of severe cutaneous irritation ; that is,
those cases which are marked by a powerful, rapid, violent
action of the heart, arteries contracted to a cord, small, tense
pulse, etc. But when the symptoms of irritation of the vagus
and of vascular paralysis are most prominent, or when, during
the attack, the symptoms very soon revert to this type, then
cutaneous irritation must not be used at all, or only in its
weakest form.

The therapeutic use of the constant current must be founded
upon a similar consideration of the symptoms of each special
case. If correctly employed, it is probably a remedy of chief
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importance, and perhaps the only direct remedy for angina pec-
toris. But the nature of the symptoms will direct us when to
select methods of application which produce reflex excitation of
the regulator nerves of the heart, and when to prefer direct gal-
vanization of the cervical sympathetic and cervical vagus. I
have only been able to use the former procedure—in three cases
of accelerated action of the heart without organic disease—but
could not continue the application long in either instance. The
effect was distinetly good ; the attacks became less severe ; and
in one case ceased entirely, while previously they had made
their appearance almost daily. TIn a fourth case, recently
brought under treatment, the attacks have become rarer and
milder. The method used consists in the application of strong
stabile currents, rising to the number of 30 elements; the posi-
tive pole, with a broad surface, is placed upon the sternum,
while the negative is placed on the lower cervical vertebre.
Von Huebner has lately obtained a permanent cure by similar
methods in a case which seemed to have a rheumatic origin. He
placed the positive electrode upon the fossa suprasternalis, and
the negative upon the cervical ganglia of the sympathetic, on
both sides in succession ; then he placed the positive pole upon
the lowest cervical ganglion, and the negative upon the sensi-
tive spots, at the angles of both shoulder-blades. At first only
very weak currents, of from 4 to 6 elements, were borne. The
attacks ceased from the first session, and did not return ; and by
degrees it became possible to use stronger currents, of from 8 to
10 elements.
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This extremely rare disease is characterized by a chromnic loss
of substance in one side of the face, which wsually begins in
the external soft parts and passes successively lo the deeper
tissues ; the neurotic nature of its origin is not proved by pa-
thological anatomy, but is rendered very probable by internal
and external reasons.

History.

The first case of this sort seems to have been described by
Parry in 1825. Bergson, in 1837, described a case taken from
Romberg’s policlinic, and pointed out the possibility of the
implication of the nerves of the vessels. Stilling, in his very
interesting work on Spinal Trritation, to which far too little at-
tention has been paid, and which promises in its title much less
than it actually contains, mentioned a case observed by Schuch-
ardt, and explained the atrophy as due to a functional disturb-
ance of the vascular nerves, especially those which run in the
trigeminus to the vessels of the head. His hypothesis that this
was a case of ‘“diminished reflexion of the sensitive vascular
nerves upon the corresponding vaso-motor nerves” is certainly
somewhat forced. The disease was more exactly described by
Romberg (1846 and 1851), who conceived it to be a primary tro-
phoneurosis—an assumption thoroughly established by:Samuel
in his pioneer work upon the trophic nerves. Axmann-Hueter,
Moore, Baerwinkel, Guttmann, M. Meyer, Hitzig, Bitot-Lande,
Brunner, Ta‘murri, and others, have added to out knowledge of
the disease by separate observations, as yet very few in number.
The disease was considered theoretically by Moore as a distinet
form of progressive muscular atrophy in the region of the seventh
pair of nerves, while Baerwinkel referred it to a disease of the
Gasserian or the spheno-palatine ganglion, Brunner to a perma-
nent state of irritation in the cervical sympathetic, and Lande
quite denied its neurotic character and preferred to assume a
genuine primary atrophy of the adipose tissue. The discussion
upon these points is still open.

In the first accounts no special name was given to the disease, while Romberg
deseribed it simply as * trophoneurosis,” and Bergson morc specifically as * prost-
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podysmorphia.” Tater authors chose the terms “neurotic atrophy of the face”
(Samucl, Bacrwinkel), or facial trophoneurosis. More lately Lande has proposed
the name ‘“aplasie lamineuse progressive” or *atrophie du tissu conjonctif,” which,
however, presupposes that the atrophy is confined to certain tissues, a supposition
by no means justified by the results of examination in most cases, especially ad-
vanced ones. T consider the designation “ hemiatrophia facialis prog » as the
completest and most suitable, since the essential features of the disease, as estab-
lished by all previous investigations, consist in its limitation to one side and its
tendency to progress. The term scems to me also preferable to that of *neurotic
atrophy of the face,” as the latter is based upon a hypothesis regarding the origin
of the disease—a very probable one, but not yet demonstrated.

Etiology.

As regards predisposing influences no hereditary transmission
of the disease has as yet been observed. But it i tain that
youth and the female sex are predisposing circumstances. Out
of 16 reported cases which may with certainty be classed under
this disease, 5 were observed in men, 11 in women. In all the
cases the disease commenced before the twenty-fifth year of life,
namely, at the ages of 2, 3, 6, 7, 10, once each ; at 11 three times ;
at 12 once, 13 once, 15 twice ; at 18, 22, 23 and 24 once each.

It is noteworthy that the disease has a special predilection for
the left side of the face ; among sixteen cases, thirteen were upon
the left and only three on the right side.

In a few cases the outbreak was preceded by scarlatina
(Bergson), measles (Hueter), whooping-cough and a local herpetic
eruption (Schuchardt). As occasional causes, a severe cold
taken by exposure to draft and the like are sometimes mentioned,
sometimes a traumatic lesion ; Schuchardt, for example, speaks
of a fall on the head, which left a cicatrix on the right parietal
bone, below the coronary suture. In several cases the commence-
ment of the atrophy has been preceded for a longer or shorter
time by notable disturbances of innervation, especially symptoms
of sensory or motor irritation. Tearing pains in the head, and
pains in the corresponding side of the forehead or superior maxil-
lary region, are frequently mentioned; also, toothache (Baer-
winkel). In one case (M. Meyer) the patient had suffered from
epileptic fits for several years previously ; of these fits there were
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two sorts: one severe, lasting several hours, and separated by
long intervals; the other slight and more frequent, in which the
side of the face which afterwards atrophied was the only part
much affected. In Brunner's case also, epileptic attacks, occur-
ring for the first time during pregnancy, continued for a year
before the outbreak of the dis In Parry’s case a (hysterical 2)
left hemiplegia preceded the disease, with transitory disturbance
of intelligence, but these had passed away two years before the
beginning of the disease. In a case observed by Axmann and
Hueter, the patient, a journeyman weaver, aged thirty-two, had
suffered from irregular spastic contractions of the masticator
museles of the left side, which commenced in the seventh year of
his age, and began to grow less frequent from his fourteenth year,
but had never quite left him. These spasms were associated with
an increased delicacy of sensation in the region of the left trige-
minus, especially the first and second branches, differences of
temperature being noted with much greater clearness and sharp-
ness than on the right side. The atrophy developed itself not
long after the appearance of these phenomena ; it is remarkable
that it was chiefly confined to the region supplied by the third
branch, namely, the temporal and inferior maxillary region.

Symptoms and Course.

The first and most striking symptom, in a certain number of
cases, consists in a peculiar spotty discoloration of the skin,
associated with a thinning and emaciation of the latter. A white
spot appears on the face, and gradually spreads ; the spot, pale
or perfectly white at first, may afterwards get a yellowish or
brownish tint, as is often observed in cicatrices after burns.
Sometimes several such white spots are formed at once or sucees-
sively, and afterwards run together to one spot of considerable
extent. The discolored spots soon become the seat of a marked
atrophy, which comes to view either about the same time with
the discoloration, or some time later. The skin seems sunken at
these places, and as the disease goes on, it becomes deformed by
pits of greater or less size and depth. These are manifestly
caused by the loss of subcutancous fatly tissue, which proceeds
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so far that, in places where there was formerly an abundance of
fat, the skin lies directly upon the bones, can be raised with
difficulty, and when raised its folds are often as thin as two
millimetres. It is, however, certain that the proper tissue-
elements of the cutis, and even the epidermoid structures, take
part in the disease ; this is shown by the frequency with which
the nutrition of the hair, the secretions of the skin, and other
functions are disturbed. The change in the structure of the Zair
of the beard, the eyelashes and brows, and even the %air of the
head on the same side, may precede the formation of the above-
mentioned spots and pits; neuralgic sensations may be, or
may not be, associated with it. The hair sometimes loses its
color and turns perfectly white; it sometimes falls out, or its
growth is more or less interfered with. Sometimes only a few
streaks of the hair of the head or of the lids and brows are dis-
colored.

The cutancous seeretion is in most cases much diminished or
wholly stopped on the atrophied side. This is especially true of
the secretions of the sebaceous follicles, while the sweat-glands
often act in a normal manner. The contractility of the smooth
muscular fibres of the skin, as, for instance, under electrical
stimulation, remains unaltered. In more advanced stages the
atrophied skin often feels rough, or even cicatricial, and some-
times desquamates rapidly. The cutaneous sensibility has rarely
been found lessened (only by Tanturri). In some cases, on the
contrary, an increased susceptibility to external stimuli, as that
of electricity, is said to have been remarked in the affected por-
tions of the skin. But subjective sensations, paralgic or neural-
gic phenomena in the corresponding regions, have often been
conjoined with the loss of color and the disappearance of the
hair. Besides these precursory neuralgias of the trigeminus,
especially the supraorbital branch, neuralgic attacks have been
observed during the development and progress of several cases.
In other instances no painful sensation has been felt in the
affected side of the face, either before or during the progress of
the disease, so that pain is, at all events, not a necessary and
pathognomonic symptom of the morbid process. In two cases,
observed by Lande in Bitot’s wards, the patients complained of
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a continual feeling of itching in the skin, and of constriction as
if a rubber mask were applied to the seat of atrophy.

The deeper tissues are affected differently and very nnequally
by the impaired nutrition, but it is necessary to remember
that it is very hard to make a just or even an approximate esti-
mate of the degree of implication in regard to them.

The muscles of the affected side appeared in most cases quite
unaffected, even after the process had run on for years; no
lessening of their volume was observed ; they contracted with
their normal energy and reacted to the electric stimulus just like
the muscles of the well side. In other cases their volume was
lessened, and sometimes fibrillary twitchings have been observed.
The face often seemed to be somewhat drawn towards the atro-
phied side. In the case examined by Guttmann and myself a
distinet emaciation and atrophy could be seen in the muscles of
mastication innervated by the trigeminus—namely, the masseter
and temporalis. The movements of mastication were also weaker
upon the atrophied side, and the electric contractions were less
energetic. In all the musecles, however, which received their
nervous supply from the facialis, there was no visible want of
symmetry. In several cases, however, this want appeared in the
muscles of the upper lip ; not only the skin, but also the portion
of lip covered by mucous membrane, was decidedly thinner on
the atrophied side than on the other, so that only a small strip
of red was to be seen, and when the mouth was partly opened an
oval aperture was formed before the lips had parted on the
other side (Hueter, Bitot and Lande, Hitzig). Since the corre-
sponding part of the upper lip is mainly composed of fibres of
the orbicularis oris, a partial atrophy of this muscle must be
supposed to exist.

The larger blood-vessels, so far as they were accessible to direct
examination, seldom showed any distinet changes. The large
arteries of the face, especially—maxillaris externa, temporalis,
etc.—appeared unaltered in calibre, in most cases. In some cases.
they are said to have been smaller than those on the well side.
The atrophy laid the arteries and veins open to sight and touch,
and this circumstance may readily have given rise to mistakes
regarding their calibre.
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The tone of the small arteries seems, as a rule, to be retained
or even increased. For, while the atrophied parts are usually
pale or quite white, they are still capable of blushing under
mental influences, under excitement or in exertion. A sudden
suspension or diminution of the tonic contraction must therefore
be supposed to take place in this case. Local electrical stimula-
tion (cutaneous faradization and galvanization) also will often
redden the pale spot. But in some cases the power to turn red
in response to psychical influence is lost, so that when the well
side blushes the atrophied side remains white ; in such cases the
electric stimulus is also without effect. But the power to blush
may return, without any improvement taking place in the vol-
ume and coloration of the parts. These circumstances show us
at least that distinct changes in the vascular tone are not neces-
sarily connected with the atrophy. The temperature of the skin
on both sides of the face also feels the same ; and the thermom-
eter, applied externally, in the mouth or in the external auditory
canal, shows no difference.

The bones of the face in some cases have been found by exact
measurement to be decidedly atrophied, and in parts very much
s0. This is true of both the lower and the upper jaw, and the
smaller facial bones connected with the latter (malar bone). The
cartilages, e. g., those of the nose, lose in size in the course of
time. In one case there is said to have been an abnormal lax-
ness and dryness in the articulation of the jaw on the affected
side. The teeth may experience consecutive alterations in con-
sequence of atrophy of the upper and lower jaw ; as the jaw
retreats, the teeth push each other out of place, and the upper
set interferes with the lower. In one case, that of a child, an
incisor tooth was missing on the atrophied side, and its next
neighbor was very imperfectly developed.

Of the organs in the interior of the mouth, the fongue may be
diminished in size on the affected side, which is said to be the
reason why it deviates towards this side when put out; but the
latter circumstance is much more likely to be due to atrophy of
the outer parts and the upper lip. The vault of the palate, the
soft palate, and the uvula may also take part in the atrophy.
The secretion of saliva and the movements of swallowing were
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not interfered with in any case ; but in one case, in which the
external atrophy had reached as far as the region of the Jarynx,
the pronunciation of the letter 7 was somewhat impeded.

The functions of taste, smell, hearing, and seeing were not
interfered with in any of the cases reported ; in one (Bitot), in
which the hearing was affected, this was owing to accidental and
unessential complications. The secretion of tears is mnormal.
The orbital fatty tissue behind the globe of the eye often disap-
pears at the same time with that of the face, which makes the eye
upon the atrophied side appear sunken and smaller, and the
opening of the lids narrower.

Tn Brunner's ease, which is peculiar in several other respects, the opening of the
lids was wider and the eyeball more prominent ; the pupil was at the same time dilated,
and sluggish in reaction. The conjunctiva was pale and deficient in blood; the
secretion of tears and mucus diminished. The outer ear of the affected (left) side
was much thinner, smaller and colder than that of the right; the temperature in
the auditory meatus lower by nearly 1% in the left side of the mouth by 0.2° C.
Pressure upon the ganglion. cervicale supremum gave pain upon the left side, but not
on the right. The rate of the pulse varied from 88 to 100 in the minute.

The disease is always slow and very protracted. The cases
hitherto reported have been under observation from three to
twenty-three years. In most cases the disease marches steadily
and regularly forward ; in some a brief pause seems to oceur
which very soon gives way to a new onset of the disease. Whe-
ther at a certain point of its progress a permanent arrest oceurs,
cannot yet be determined ; but a few cases (Tanturri, Baerwinkel)
appear to bear testimony to this, and even to permit the possi-
bility of a spontaneous improvement. No extension beyond the
affected half of the head has been observed as yet. The general
health of the patient is not at all interfered with by the disease;
he often enjoys perfect health, except there be some complica-
tions, such as epilepsy.

Analysis of the Symptoms.

The historical account has already shown how great a variety
of theories have been set up to explain the symptoms. In gene-
ral we can distinguish between theories which assume a neuroti¢
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origin for the disease and those which regard the atrophy as
idiopathie, and independent of disturbances of nutrition. The
neurotic theories differ among themselves chiefly in respect to
the point whether the vaso-molor or the {rophic nerves are pri-
marily affected ; whether the disease is to be regarded as an
angioneurosis or a trophoneurosis ; and with this question is as-
sociated the one regarding the implication, exclusively or chiefly,
of various nerves of the head, especially the facialis, the {rige-
minus and its ganglia, and the cervical sympathetic. Tt will
presently appear with how little certainty we are able to answer
these questions. The absolute want of data from pathological
anatomy throws us back upon the data of physiology and expe-
riment, which, beautiful and abundant as they are, yet present
but a dim and confused, often suspicious analogy with the phe-
nomena of the disease. T will state at once that, in my view, it
is not probable that all the cases observed can be explained by
one and the same scheme, but that some cases show most clearly
a neurotic origin (sometimes certain branches of the trigeminus
being primarily affected, sometimes the cervical sympathetic),
while in other cases a neurotic origin cannot be quite denied, but
neither can it be maintained by distinct evidence.

The necessity of establishing such a distinction may be better
seen by an analysis of certain cases, which are especially instruc-
tive from the pathogenetic point of view.

Vaso-motor and Trophic Theory.

Bergson, who was the first to speak of the possibility of a
primary affection of the vascular nerves, supported his view by
the fact that in the case described by him the carotid of the left,
or atrophied side, pulsated less strongly than that of the right.
This symptom is not only too indefinite, but it was absent in
most of the cases. Stilling, who attempted to formulate more
exactly the degree of implication of the vaso-motor nerves, sup-
ported his view by the case of Schuchardt, which has already
been mentioned repeatedly. This was the case of a girl of twen-
ty-six, the right side of whose face had been undergoing a pro-
cess of slow atrophy ever since her third year, and was now
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extremely wasted ; the cause assigned was a fall from her nurse's
arm, which had left a scar on the right temporal bone below the
coronary suture. Stilling explains the atrophy by “a dimin-
ished reflexion of the sensitive nerves of the vessels upon the
corresponding vaso-motors,” the sensitive nerves intended being
the branches of the second division of the trigeminus, distributed
upon the arteries of the face ; the cause was possibly a circum-
seribed lesion of those fibres, due to shock, laceration or extra-
vasation, occurring at the time of the fall. But it is hard to see
why we need assume a Jessened reflexion from sensitive to vaso-
motor fibres, and not rather a direct lesion of the latter as a
cause of atrophy, since the functions of sensation and sense in
the region of the trigeminus were in no respect altered.

Romberg, as already related, had designated the disease asa
trophoneurosis, without explaining himself precisely as concern-
ing its origin. Samuel developed more fully the relation of the
disease to the trophic nervous system. He justly urges thata
Jesion of the vascular nerves, with a resulting diminution or stop-
ping of the circulation of the blood, cannot be considered as a
cause of the d e. For in such cases the result would probably
be inflammation, softening, gangrene, and never simple atrophy ;
or a collateral circulation would be established, and with it the
nutrition would again be rendered mormal. Neither irritation
nor paralysis of the vaso-motor nerves, experimentally practised,
gives rise to the symptoms of simple progressive atrophy of all
or most of the tissues, such as exists in the present disease.
Samuel therefore considers that the lesion must concern certain
trophic nerves, the paralysis of which causes a falling out of the
hair and the nails of the fingers and toes, besides other symp-
toms, the like of which has been observed in experimental sec-
tions of nerves performed upon animals.

The i ing experiments of ! who followed out in detail the his-
tological changes of the several tissues after section of nerves, have shown that the
deeper tissues (muscles, bones, periosteum, connective tissue, lymphatic glands, ete)
take part in the consecutive alterations; for instance, the muscles become atro-
phied, and the bones experience a great change of nutrition, which is always con
nected with loss of weight.

The muscular atrophy which is associated with
T 2

1 Giornale Veneto di scienze mediche, ser. 3. tom. 6. @7
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interstitial growth of connective tissue (“museular cirrhosis ) has also been con-
firmed by Vulpian, Ziemssen, Weiss, and Erb, in their well-known experiments.
After experimental sections of nerves we observe not only atrophy, but also hyper-
trophic and hyperplastic alterations. Mantegazza observed hyperplasia of the con-
nective tissue and peri ypertrophy of the medulla, iytic formations,
and hypertrophy of the lymphatic glands to the extent of sixfold. A somewhat
isolated case, related by Stilling, may perhaps be brought into connection with
these facts; in this instance an injury suffered by a nerve was followed, not by
atrophy, but by Aypertrophy of one whole half of the face in connection with dis-
turbances of sensibility and motility in the region of the trigeminus.

The much discussed question of the existence or non-existence of the trophic
nerves cannot be entered upon in this place. Although of late the hypothesis of
trophic nerves has been regarded as ncedless or as unproved by many (Lande,
Onimus), yet the majority of authors are strongly inclined to answer the question in
the affirmative, and agree with Samuel in regarding their presence as a necessary
postulate in accounting for the origin of the various forms of neurotic atrophy.
This view is presented, with especial force, by Charcot.? The wholly negative posi-
tion taken by a few anthors is hardly to be justified, in consideration of the existing
facts of histology and physiology. Apart from the experimental conclusions of
Schiff, Meissner, Samucl, Mantegazza, and others, the region of the trigeminus is

certainly proved by histological examination to contain nerves which are directly
joined to eells, and in all probability govern the processes of nutrition in them. We
need only point to Pflucger’s investigations upon the terminations of the nerves in
the cells of the salivary glands, and those of Lipmann and Klein upon the nerves of
the comea, and of the membrana nictitans of the We can certainly, as
Charcot has done, distinguish the secretory from the trophic nerves (in the narrower
sense), and thus considerably restrict the territory of the latter.

Implication of the Trigeminus.

It has been already stated that Stilling thought it necessary
to assume the existence of a partial affection of the trigeminus,
especially of the vascular nerves contained in the second divi-
sion, in the case of Schuchardt. Still more instructive is the
case observed by Axmann and Hueter, in which spastic contrae-
tion of the muscles of chewing, and a hyperwsthesia, or sharp-
ening of the sense of temperature, preceded, upon the affected
side, the development of the disease.

! Arch. de Physiol. 1869. Vol. IL p. 539.

? Arch. de Physiol. 1869. Vol. IL. p. 157 et seq.

3Cf. Eulenburg, Ueber vasomotorische und trophische Neurosen. Berlin. klin,
‘Wochenschrift. 1872, No. 2.
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The atrophy remained limited, in this case, to the parts of the face (regions of
the temple and lower jaw) which are supplied by the second division, but within
« region of the left cheel and temple scemed flat-
d in size; the temporal fossa almost

these limits it was extreme. T]
tened ; the muscles of chewing much reduce
double its proper depth; the layer of fat gone; the left half of the lower jaw much
chortened and thinned ; the hair on the temple and the whiskers were wanting on
the left side, while they were quite abundant on the right. The last grinder tooth
of the left lower jaw was wanting; the tongue was put out towards the left, and
its Teft side was only half as broad and thick as the right. The right check was

6" thick, the left only 3".

In this case it is certainly natural to assume a connection
between the atrophy and an affection of the trigeminus, espe-
cially its third division. The muscular branches of this division
seem to have been subjected to irritation, at first frequent, then
by degrees more seldom, which probably extended in like man-
ner to the adjacent vaso-motor-trophic nerve-tubes, and involved
the sensitive fibres in part. We-would here mention that cases
are by no means rare in which, one branch of the trigeminus (by
preference the first) being affected with symptoms of sensory irri-
tation, as a supra-orbital neuralgia, the skin and hair of the same
region are also found affected. The transition from such cases,
as observed by Romberg, Anstie,! myself,® and others, to cer-
tain cases of circumscribed atrophy, is quite gradual, and in
describing neuralgic symptoms in conjunction with trophic, it
often depends only upon the temporary preponderance of one or
the other group of symptoms, or the é\\b‘iecti\‘e mation of the
author, whether a case shall be described as supra-orbital neu-
ralgia with trophic disturbance, or as circumscribed atrophy
with neuralgic symptoms.

The following case presents an example of this; it is given by Romberg under
the mame of *trophoneurosis.” A girl, aged twenty-one, having received an
injury in the parietal region, became subject to attacks of pain in the left parietal
region, to which was added a depression of the left temple, gradually increasing
in depth, and falling out of the hair of the same region. Examination showed &
furrow or depression six lines broad, beginning about one inch from the median
line, and extending from the edge of the orbit straight up to the left lambdoidal
suture. Tn the portion of this depression which passed over the parictal bone all

1 Reynolds, System of Medicine. Vol. IL. London, 1868, Art. Neuralgia.
? Lehrbuch der functionellen Nervenkrankheiten. p. 99.
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the hair was wanting, and the eycbrow close to the foramen supraorbitale was also
quite thin. Attacks of pain at regular intervals in the posterior portion of the fur-
row, accompanied by obscuration of the senses and a great feeling of anxicty, were
present at the time of this examination.

The view of Baerwinlkel is also noteworthy. Ie is inclined to
place the seat of disease in the ganglia of the trigeminus. In
one case, in which the region of the infra-orbital nerve was alone
affected by the atrophy, Baerwinkel thinks it necessary to infer
that the spheno-palatine ganglion formed the point of origin ; in
a second, in which the atrophy extended to all the branches of
the trigeminus, the ganglion Gasseri. Since some (though not
decisive) experiments seem to show that the trophic fibres which
join the peripheral nerve-trunks arise wholly or in part from the
spinal ganglia and that of the trigeminus, it appears that Baer-
winkel’s explanation of the atrophy is satisfactory ; only, in the
second case, it is rather surprising to see the absence of neuro-
paralytic ophthalmia, which has often been observed in cases of

. morbid alteration of the Gasserian ganglion (Landmann, Serres,
Bock, Friedreich and others).

Implication of the Facial Nerve.

It is not inadmissible to make the seventh pair of nerves
assist in the explanation, since its trunk, as shown by the experi-
ments of Schiff, Samnel, and others, probably contains trophic
and vaso-motor fibres. But the assumption of Moore is decidedly
erroneous, which supposes that in this affection there is a special
form of progressive muscular atrophy, limited to the muscles
innervated by the facialis. Tt is enough to point to the fact that
in some cases muscular atrophy is entirely wanting ; that it is at
any rate a very subordinate symptom as compared with the dis-
turbances of nutrition in the integuments, and that when present
it affects the motor region of the fifth nerve (the muscles of
chewing) far more than that of the facialis. Moore himself says
that in his case the energy of the facial muscles seemed not at all
lessened, but is of the opinion that this is owing to the fact that
these muscles are not required to make any great exertion, and,
therefore, a diminution of their powers cannot be easily detected.
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TImplication of the Cervical Sympathetic.

Until lately there seemed to be no cases of this extremely rare
disease which furnished ground for tracing a relation between it
and any affection of the sympathetic; attention was rather
called, by the facts above stated, to the vaso-motor-trophic fibres
which run with the trigeminus. But since these fibres, before
passing into the trigeminus, run partly in the cervical sympa-
thetic, the possibility remained that the latter might be involved,
which found an indirect support in the circumstance that partial,
slight atrophy of one side of the face has been observed in a few
cases after traumatic or other lesions of the cervical sympathetic
(Secligmueller, Nicati). These were cases of paralysis of the
cervical sympathetic. Seeligmueller describes two observations
bearing on this point. In the first there was an affection of the
sympathetic, in a child, connected with traumatic paralysis of
the right brachial plexus from fracture of the clavicle and neck
of the scapula infer partwm. In this case there was myosis and
perceptible atrophy of the right side of the face. In the second
there was a gunshot wound of the left sympathetic and a part
of the brachial plexus ; here also there was a decided emaciation
and flattening of the left cheek, in addition to the usual oculo-
pupillary symptoms. Nicati regards the emaciation of the cor-
responding side of the face, conjoined with pallor, depression of
temperature, suppression of perspiration, as distinct symptoms
of paralysis of the sympathetic ; he assigns them to an advanced
stage or ¢“second period.” Brunner, on the contrary, considers
himself bound to assume a permanent state of irritation of the
corresponding cervical sympathetic in the very marked case of
unilateral facial atrophy which he describes. The symptoms of
that case corresponded entirely to the usual results of experi-
mental irritation of the cut sympathetic of the neck or the gan-
glion cervicale supremum: dilatation and deficient reaction of
the pupil, widening of the palpebral fissure, exophthalmus, defi-
ciency of the secretion of tears, mucus, and sweat, lowering of
the temperature of the whole left side of the face. The left gan-
glion supremum was also painful when pressed upon. Brunner
therefore assumes that a continued irritation of the sympathetic,
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perhaps caused by inflammation or a tumor, produced a con-
tinued spasm of the blood-vessels, and by this means a gradual
atrophy of the left side of the face. The palpitations and the
epileptic fits, which were present in this case, might be traced to
abnormal innervation by the sympathetic. Brunner thinks he
can exclude an involvement of the trigeminus and facialis; the
slight pains in the atrophic side of the face were, perhaps, expli-
cable by muscular sensation or disturbance of nutrition.

Disregarding a few questionable points in this explanation,
Brunner's case stands as yet too much alone to allow us to draw
from it general conclusions in respect to pathogenesis.

Theory of Lande.

According to Lande the disease is not a neurosis, but a genu-
ine primary atrophy of the fally tissue. He considers that the
fatty tissue disappears altogether, while of the connective tissue
proper only the cells and fibrils perish, the elastic tissue remain-
ing unaltered. The persistence of the latter leads again to a
retraction of all the tissues, by which the skin is pressed firmly
against the subjacent parts, producing the irritation of the sen-
sitive nerve-fibres and the pallor of the skin. He secks to
explain the symptoms of eutaneous anemia and the neuralgic or
paralgic sensations—as itching—Dby this retraction of the elastic
fibres in the absence of other connective-tissue elements. The
apparent atrophy of the muscles depends, according to him, not
upon a disappearance of the muscular substance proper, but
only of the connective tissue which surrounds and penetrates it.
The atrophy of the cartilages of the eyelids and al® nasi, and
even that of the bones, is interpreted by him as due to the
changes in other tissues, especially in the blood-vessels. As the
blood-vessels of the skin, in consequence of the loss of connective
tissue, are compressed and lose part of their bulk, so also do the
blood-vessels in the perichondrium and periosteum.. These mem-
branes, moreover, become contracted in consequence of the
destruction of all their elements except the elastic tissue, and
thereby not only diminish the arterial supply of the cartilages
and bones, but also, by compression, aid the atrophy of these
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organs, which is further directly assisted by the loss of the con-
nective-tissue elements that enter into their composition.

Not only the pallor of the integuments, but also the dryness
of the skin, its rough or cicatricial feel, and the alterations in
the nutrition of the hair, are explained by Lande as due to the
compression experienced by the hair-follicles and the follicles of
the sebaceous glands connected with them. The secretion of
sweat remains intact for the most part, because the sweat-glands,
lying deeper, escape compression longer.

Lande’s theory is based on the presumption that the loss of
cellular tissue precedes the first ible symptoms—pallor of
skin, discoloration of hair, and abnormal pigmentation of the
affected region, since the latter symptoms are brought about by
retraction of the persistent elastic tissue and the consequent
constriction of the capillaries. Lande, therefore, believes that
he can entirely exclude a neurotic origin of the disease, and,
regarding it as a genuine affection of the cellular tissue (tissn
lamineux), he proposes for it the designation, ‘“aplasie lamineuse
progressive,”” or ‘“‘atrophie du tissu connectif.”

This assumption of Lande’s has only the value of a hypo-
thesis, for the anatomical proof of the primary and exelusive
disappearance of the cellular tissue in the skin and the sub-
cutaneous structures, bone, cartilage, muscle, etc., is by no
means established. From the clinical point of view, without
doubt, many objections can be raised against it. The repeated
instances of occurrence after a local traumatic injury, the pres-
ence of precursory symptoms of a sensory or motor character in
the region of the trigeminus, or of such forerunners as epilepsy
and hemiplegia'the confinement to single nerve-districts, and,
above all, the very fact of the atrophy being unilateral and
sharply defined in the median line, are decidedly in favor of the
neurotic origin in the majority of cases.

Diagnosis and Prognosis.

Congenital defect of symmetry in the two halves of the face
need not be confounded with this disease. Although it may be
very marked, so that one side of the face is decidedly smaller
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than the other, yet the other changes in nutrition are wanting,
the color is normal, the growth of the hair unaltered. But,
besides these congenital irregularities, acquired want of symme-
try may be developed secondarily to deviations of the vertebral
column, in torticollis or scoliosis. Especially in the so-called
habitual scoliosis, consisting of a curve in the dorsal region, with
the convexity towards the right, and sometimes a compensating
curve of the cervical vertebrze in the opposite direction, the right
side of the face is very often found the smaller. This is not the
place to discuss the doubtful question of the mode of origin of
this asymmetry, which is usually referred to the compression of
the vessels and nerve-roots in the concavity of the cervical curve.
But confusion with hemiatrophia of the face may be avoided by
observing the want of change in the tint of the face, in the
growth of the hair, etc., not to mention the existence of devia-
tion.

Mistakes in diagnosis may perhaps be made in cases of
arrested development of one side of the face, due to a traumatic
injury received during youth. Panas' has described such a
case, occurring in a man of twenty-five, who had suffered a frac-
ture of the lower jaw on the left side, when ten years old, the
result of which was an arrest in the development, not only of
this half of the jaw, but also of the malar and superior maxillary
bones. The entire side of the face therefore seemed flattened,
and the nose pushed towards that side. But the color and con-
sistence of the parts were normal in this case, and the growth of
the hair quite unaltered. Such cases can hardly be taken for
true atrophy of one side of the face.

A little attention will enable one to avoid confounding a
hypertrophy of the opposite side of the face with this disease.
In the initial stage, however, certain cutaneous affections (vitiligo
and porrigo decalvans) might be thought of. In vitiligo we find
the same white decoloration of the skin, the cicatricial feel, the
turning gray and falling out of the hair, but not the loss of
volume, which is the special characteristic of this disease. In
porrigo decalvans inflammatory symptoms and cedema of the

' Soc. de chirurgie, session of May 5, 1869.
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skin come first; the disease first appears in regular circular
spots; the hairs fall out without previous loss of color, and finally
the disease is contagious, and fungi can be demonstrated (micro-
sporon Audouini).

The proguosis is very unfavorable in respect that a natural
arrest is not to be expected until at least a very great loss of
substance has occurred, either circumscribed or diffuse. This
deformity is of the more importance, as the disease affects young
people exclusively, and chiefly females. But the general health
is not at all endangered by the disease.

In only ome case, given by Baerwinkel, is a sp imp said to
have occurred, and the face to have regained some of its fullness, on the authority
of the mother of the patient, who was a girl of eight.

Treatment.

The treatment has not been successful. The internal admin-
istration of a great variety of remedies, the external use of baths,
stimulating frictions, and so forth, have proved quite useless, as
might have been expected. It is necessary to be cautious about
frictions, as excoriations are easily produced on the atrophied
parts.  Almost all cases have been treated electrically for a
longer or shorter time—the older ones with the rotation appa-
ratus then in vogue, those of recent times with the volta-electric
induction apparatus or the constant current. The use of the lat-
ter is said in some cases to have brought about an improvement
in volume and tint, so that the power to blush returned, ete.
In the case observed by Guttmann and myself, the local applica-
tion of faradic and galvanic currents for several months, and the
galvanization of the sympathetic, gave rise to no permanent
benefit, though the local galvanization produced a reddening of
the affected side of the face, which continued for several hours
after each session. Brunner observed in his case that when sta-
bile eurrents were applied to the two upper sympathetic ganglia,
the movements of the heart instantly became slower, and the
pupils dilated slightly ; the affected side of the face turned red
and was covered with an abundant secretion of perspiration.
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By the name of Basedow’s disease we designate a group of
symptoms, of which the chief are palpitation with accelerated
pulse, swelling of the thyroid gland, and exophthalmus. A
number of other disturbances, especially in the nervous system,
the circulation, and (in females) in the genital sphere, are fre-
quent symptoms, but not quite pathognomonic ; sometimes they
are even secondary in character. The three cardinal symptoms
first enumerated are found associated in the very great majority
of cases, but each one may be absent now and then, or be present
in a degree scarcely passing the limits of physical health; or
exophthalmus may be present alone, in which case (unlike the
affection which is due to local intra-bulbar causes) it always
attacks both eyes, and is combined with other general disturb-
ances of health.

History.

Parry, in 1825, certainly described some cases of this disease
under the designation of ‘‘enlargement of the thyreoid gland in
connection with enlargement or palpitation of the heart,”” but
among the eight cases mentioned by him exophthalmus is only
once mentioned. St. Yves, Louis, and Demours seem to have
known the disease. Basedow was certainly the first to give an
aceurate deseription, while the English usually assign the credit
of the discovery to Graves. Contributions to the natural history
of the disease have been made by Stokes, Charcot, Troussean,
Fischer, Genouville, von Graefe, and others. The theory of the
disease has gradually assumed new forms; the first observers
(Basedow, Helfft, Lubarsch, Cooper) and many since them have
sought to find its essential cause in a morbid crasis, like that of
chlorosis, while others (as Stokes) considered the heart the point
of origin, and later observers, for the most part, have regarded
the disease as a neurosis (Handfield Jones, Fletcher, Laycock),
referring it especially to the cervical sympathetic (Koeben, von
Graefe, Aran, Trousseau, and others), or to the spinal centres of
the cervical sympathetic, the cervical medulla spinalis, and the
medulla oblongata (Geigel, Benedikt). The few data of patho-
logical anatomy have not yet given a decided result. I have
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explained at length in former works the relation of the several
symptoms to the nervous system, and must continue to uphold
the neurotic theory as a necessary postulate, while I regard the
question of localization in definite sections of the nervous system
(especially in the cervical sympathetic or its centres) as not yet
solved, and at present unsolvable.

While Basedow himself deseribed the disease as “ Glotzaugenkrank-
it has been pretty generally called

Synonyma.
heit " (referring to the projection of the eyeball
by his name in Germany, as in England by that of Graves. Its two chief symptoms
have given it the name of struma exophthalmica (goitre exophthalmique, exoph-
thalmic goitre) ; the exophthalmus by itself has given the name of cachexia exoph-
thalmica (“ exophthalmos cachectique” of Fischer). Lebert proposed the name of
“tachycardia strumosa exophthalmica,” which at least includes the whole trio of
symptoms.

Etiology.

Of the predisposing causes the influence of sex and age is
first to be considered. The female sex is affected decidedly
oftener than the male, in about the ratio of two to one. The
middle period of life, between puberty and the climacteric years,
is also affected with especial frequency. In childhood the dis-
ease is very rare, but some cases are reported ; thus Devol ob-
served it in a girl of two and a half years, Rosenberg in one of
seven years, Solbrig in a boy of eight, and Trousseau in one of
fourteen. It is rare beyond the climacteric period; Stokes
relates the case of a woman of sixty. It is, however, necessary to
add that the disease itself or its complications very often shorten
life considerably.

Hereditary influence is in some cases probably of impor-
tance ; but the observations on this point are not yet sufficient.
In the above-mentioned case of Solbrig’s, of a boy of eight years,
the mother is said to have suffered from Basedow’s disease.

The favorable or directly causal influence of a bad crasis of
the blood, especially in cklorosis and anemia, has been affirmed
and denied with about equal frequency. To prove the depen-
dence upon chlorosis, various authors have urged the frequency
of the disease in the female sex after puberty, the frequent dis-




BASEDOW’S DISEASE.—ETIOLOGY. 79

turbances of menstruation during or (more especially) before the
beginning of the disease, and the occasionally favorable effect
of pregnancy (Charcot, Troussean, Corlieu). But the asserted
dependence upon chlorosis is contradicted by the fact of its
oceurrence in men, in women beyond the climacteric period, and
in children, and in fresh-complexioned persons without a symp-
tom of chlorosis or an@mia; it also sometimes develops itself
acutely from accidental causes. Upon the whole, therefore, it
seems better to consider the anzmia of Basedow's disease not as
a primary factor, but as only a consecutive symptom, common
to many chronic diseases.

The influence of a neurotic predisposition seems undeniable
in certain cases, at least. In favor of this we have the frequency
of the occurrence of the disease in connection with hysteria, to
which Brueck called attention, and with epilepsy and mental
disease. In a case described by Gildemeester, epileptic fits
preceded the attack by several years, disappearing one year
after the commencement of Basedow’s disease, and not reappear-
ing. Interesting cases of Basedow’s disease, with mental dis-
turbance, have been published by Geigel, Solbrig, Andrews, and
others. T have observed several such, and once, in a woman,
morbus Basedowii simultaneously with tic convulsif, and with
alternate attacks of mania and melancholia.

Finally, in some well accredited cases, quite accidental inju-
ries, traumatic or otherwise, seem to have caused the outbreak
of the disease. Thus, mental excitement (Solbrig), violent fright
(Laycock), forced cohabitation (von Graefe), injury to the head
and application of leeches (von Graefe), and injury of the occiput
(J. Begbie), have been stated to be causes of the sudden appear-
ance of the disease. The importance of these causes can, how-
ever, hardly be judged of in the cases given.

Possibly climate has some influence. Lebert states that the disease is more
common in North Germany than it is in Switzerland and France. I find it not
common in Berlin; but it seems more so on the Baltic coast. Judging from the
literature, it would seem to be thought specially frequent in England. There are,
unfortunately, no statistics to appeal to.
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Symptoms and Course.

The disease usually develops very slowly; yet there are
exceptional cases, in which it begins brusquely and all the
symptoms appear in the course of a few da Such cases seem
to be chiefly caused by accidental injuries of the above-men-
tioned sort (psychical excitement, or wounds). In this class
belong the cases of von Graefe, Laycock, Solbrig, and others.
Peter describes a case observed by Trousseau ; the patient was a
woman, and her disease developed itself in a single night, as a
result of profound grief for the death of her father. During that
whole night her nose bled profusely.

A few cases of sudden origin may also run an entirely acute
course, and may recover in a short time. It may therefore be
proper to separate such cases under the designation of acute,
from the usual or chronic form of the disease. In the case of
Solbrig the recovery was complete in ten days.

Very often the first symptoms of Basedow’s disease are pre-
ceded for a considerable while by symptoms of various sorts,
especially that multiform group known as hysteria; in some
cases by epilepsy (Gildemeester). The first symptom is usually
palpitation, which at first occurs only at intervals, but by
degrees becomes more permanent, and, as it were, habitual. It
is conjoined with acceleration of the pulse, which at first may
not be constant, but afterwards may become permanent, without
remission, so that the pulse maintains a continuous, uniform,
quite enormous rate. I observed for a long time a patient who
had a pulse of 144 every day and at every hour of the day, with
scarcely any variation at all. In lighter cases the rate averages
from 90 to 120 beats ; in others it may reach 200 (M’ Donnell’),
and in one observed by Gildemeester it was at times too rapid to
count.

It is a characteristic fact that the ordinary remedies for lower-
ing the pulse often produce no effect. In a few cases the palpi-
tations and the changes in the rate of the pulse are entirely
absent. In fifty-eight older ones collected by von Dusch, this

1 Dublin Journ, of Med. Science. Vol. XXVIL. p. 203.
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was the case three times. More lately Chisolm, Leube, and
others have contributed observations bearing upon this point.
In Leube’s case the rate reached 82 only once ; in Chisolm's it
was 85, while there were no palpitations at all.

Physical examination of the heart reveals nothing abnormal,
as a rule. The most that is found is an oceasional systolic mur-
mur, usually plainest at the apex, and probably only indicative
of aniemia. Other circulatory phenomena have been observed :
these are occasional epigastric pulsation, increased force of the
pulse in the carotids and their larger branches, especially the
thyroids, and a whirring and blowing that may be heard by
auscultation before the struma is developed, pulsation of the
retina (Becker), and in rare cases pulsation of the liver. Lebert,
who observed this phenomenon three times, regards the hepatic
pulse as arterial, and distingnishable from the venous by its
slighter intensity ; it is the less likely to be confounded with the
ordinary epigastric pulsation, as it is oftenest felt just over the
right lobe of the liver.

‘When these symptoms of disordered circulation have lasted
for some weeks or months, the second chief symptom, struma,
is developed, slowly or rapidly, often within the course of a few
days; its usual form is that of a swelling of soft, el
tency, distributed uniformly over the whole thyroid gland. It is
less common to find only one lateral lobe affected ; in other cases
both are involved, but one more so than the other. Very rarely
the struma appears before the palpitation ; still more rarely it is
wholly absent—according to von Dusch, in three cases out of
fifty-eight. The surface of the tumor is often marked by veins,
greatly dilated and crowded with blood ; the hand laid upon it
feels almost everywhere a distinet frémissement, and auscultation
reveals loud blowing sounds, often increased during systole.
These symptoms may subsequently diminish or disappear, while
the tumor assumes a somewhat firmer and more istant con-
istency. This seems to depend on the fact that the early hyper-
wmia and dilatation of vessels yield ata later period to an actual
hyperplasia of the glandular tissue. The struma of Basedow's
disease seldom reaches a considerable extent. It is also worthy
of note that the size of the tumor is subject to frequent changes;

VOL. XIV.—6
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mental disturbance, the action of medicine, various changes in
the other conditions of the disease, and above all, pregnancy,
have an unmistakable influence. According to Stokes, Graves
observed two cases, in which each attack of palpitation was
accompanied by a swelling of the thyroid gland, which disap-
peared when the attack was past. Similar cases, in which the
tumor was observed to increase or decrease according to the force
of the beat of the heart, have been reported by Henoch, Begbie,
Marsh, Gildemeester, and others.

aophthalmus makes its appearance soon after the struma—
in a few cases before it—and still more rarely as the initial symp-
tom, preceding the struma and the palpitations (in one case of
Mackenzie's and one of Chvostek’s). It is almost without excep-
tion bilateral. A few cases of the nnilateral sort are mentioned
(Mackenzie, Foerster quoted by Lebert, Schnitzler, Chisolm,
Emmert), but some suspicion must remain in respect to the
diagnosis of these ca (See ““Diagnosis.”’) Sometimes the
exophthalmus comes earlier in one eye than in the other, and
often it is not equally developed upon both sides. Sometimes
it may be wholly wanting (in four out of fifty-eight cases, accord-
ing to von Dusch), while in other instances it forms the only
cardinal symptom (Praél, Dégranges, and Sichel, quoted by
Fischer), in which cases it is associated with other sorts of gene-
ral disturbance, so that the terms “exophthalmie cachectique”
or ““cachexie exophthalmique™ seem not unsuitable.

In degree, the exophthalmus varies extremely; sometimes
there is but a slight prominence of the eyeball, sometimes the
protrusion is so excessive that no part of the globe is covered by
the eyelids; and even luxation of the globe may occur (Pain
quoted by Trousseau). The prominent eyeball has an unusual
lustre and a peculiar stiffness; in fact, if the deformity has
existed long, it often loses its mobility in great part or wholly.
The exophthalmus is not always equally distinct, but often
increases and disappears, proportionately to the force of the
pulsations of the heart, and sometimes may be diminished by
light pressure on the eyeball. Tt is almost always accompanied
by a phenomenon, first observed as characteristic by von Graefe:
the upper lid loses its power to move in harmony with the eye
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ball in the act of looking up or down. This wanv of agreement
between the movement of the lid and the raising or depressing of
the point of view is not caused by the exophthalmus as such, for
the movement of the lid is not impaired in exophthalmus occur-
ring from other causes, such as tumors of the orbit, while in
Basedow’s disease, if ever so little developed, it is wealened or
suspended. That this phenomenon is independent of the exoph-
thalmus is further shown by the fact that it may disappear
during the course of the disease, without any improvement
having taken place in the latter, and this may be a spontancous
zesult or may follow the use of narcotic injections. According
to von Graefe, the phenomenon is therefore pathognomonic, and
is extremely important in diagnosticating slight degrees of the
disease, in cases where the eyes hardly project more than the
normal amount, and where there is no struma. He observed a
patient whose only symptoms were this defective agreement
between the movements of the lid and the raising or lowering of
the glance,-and palpitation of the heart ; the diagnosis of Base-
dow’s disease was made upon this evidence alone. T have seen
no such cases ; but in one case, with great protrusion of the globe,
I have seen the movement of the lid almost normal, scarcely
diminished beyond physiological limits ; in like manner also, i
another case, with moderate exophthalmus. I, therefore, do not
incline to grant a pathognomonic value to this sign, although its
very great frequency must certainly be admitted.

Another and a rarer group of symptoms must perhaps be
regarded in some cases as secondary, as a sequence of the exoph-
thalmus and the defective power to depress the upper lid. These
symptoms ave disturbances in the nutrition of the bulb, espe-
cially in the outer coats of the eye, the conjunctiva and cornea.
The impairment of the power of moving the lid prevents the eye

from receiving its due share of moisture, whence come dryness
in the conjunctival sac, distention of the conjunctival veins, and
conjunctivitis. The lachrymal secretion is often increased. In
the majority of cases nothing worse occurs; but in bad cases
severe disturbance of nutrition of the cornea follows, closely
resembling what occurs in neuroparalytic ophthalmia, and per-
haps explicable in the same way. (See below, “ Analysis of the
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Symptoms.””) The cornea first loses its sensibility ; on its sur-
face dry yellow spots appear, which gradually enlarge, and the
final result is the formation of an eschar followed by diffuse desic-
cation or even perforation. In other cases infiltrations ocour af
several points of the cornea at once, and ulceration or even per-
foration occurs. It is remarkable that these disturbances in the
nutrition of the globe are common in men (Basedow, Praél, Nau-
mann, von Graefe), although in a few instances also observed in
women (Lawrence, Tatum, Teissier).

The accommodation is usually unaffected in Basedow’s dis-
ease, though sometimes weakened in consequence of deficient
mobility of the globe. Ophthalmoscopic examination usually
shows, according to von Graefe, a dilatation and increased tor-
tuosity of the retinal veins. Becker observed, besides this, spon-
taneous pulsation of the retina in two cases. In the immense
majority of cases the pupil is quite unaltered—a fact of the
more importance, as the exophthalmus produced experimentally
in animals, as in death by suffocation or by paralysis of the
heart, is always accompanied by dilatation of the pupils. It is
true that the statements of authors regarding the pupil are nof
quite in accord ; some authors (Romberg, Reith, Geigel, Fried-
reich, Cazalis quoted by Trousseau, Fournier and Ollivier) speak
of dilatation of pupils, but this was probably not connected
with Basedow’s disease, as the patients in question were probably
myopic. - Gildemeester in one case found the pupils at first much
dilated, afterwards contracted ; Cheadle found a slight dilatation
with entirely regular reaction; Nitzelnadel in one case contrac-
tion ; Emmert in some cases contraction, in others dilatation.
Von Graefe, however, informed the author that among nearly
two hundred cases of Basedow’s disease he had not once found
dilatation of the pupil. Neither have I myself seen it in cases
of genuine morbus Basedowii ; but T have had occasion to state
that there are cases of struma with slight unilateral exophthal-
mus and accelerated pulse, which cannot be taken as cases of
Basedow’s disease, but as secondary neuroses of the cervical
sympathetic, caused by the strumous twmor, characterized by
considerable dilatation of the pupil, and by the elevation of the
temperature on the affected side of the head (see ¢ Diagnosis™).
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Among the less constant symptoms of Basedow’s disease must
be mentioned the elevation of the bodily temperature, which did
not escape the attention of the first observers. The patients feel
this, even when it is very slight, as a sense of heat, often accom-
panied by an increased secretion of sweat. Basedow himself
pointed out this feeling of heat, and in later literature cases are
described in which it was so severe that the patients threw off
their clothes (Troussean, Fournier and Ollivier). As a rule, the
elevation observed by instruments is not very considerable; but
it appears rarely wanting when the test is applied carefully and
repeatedly. Paul found in one case an elevation of from 0.5° to
1° C. ; Teissier often from 1° to 2° ; Cheadle, in his report of eight
cases, says that he always found elevation of temperature. Inall
the cases of my own observing I have found an elevation of from
0.5° to 1° €., at least temporarily ; and in one case, that of a girl
of twenty years, whose temperature was taken very often for the
period of three-quarters of a year, it always stood from 38.2° to
88.8° (100.8° to 101.8° F.) in the axilla. But Charcot and Du-
mont report cases in which the temperature was entirely normal.
This elevation is of course only important in the uncomplicated
cases, which are not accompanied by febrile disease.

There is also a series of nervous disturbances, not to be con-
sidered as essential and pathognomonic, but as quite frequent
accompaniments, and probably based in part upon an existing
neuropathic predisposition. Among these must be included the
complications with hysteria, epilepsy, and insanity, already enu-
merated under the head of etiology ; it must also be said that
the slighter degrees of mental alteration, a changeable and espe-
cially a lachrymose disposition, alternations of excitement and
depression, etc., are of extreme frequency in the higher grades of
Basedow’s disease, especially in women. The patients often
complain of severe headache, sometimes limited to one side; a
feeling of dizziness, complete inability to work, weakness of
thought and memory, and tormenting sleeplessness, and express
a fear of losing their minds. Sometimes there is excessive appe-
tite ; oftener loss of appetite, even aversion to all food, nausea,
and vomiting, and, in consequence, emaciation. All these symp-
toms, and especially the mental ones, are not usually present in
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an equal degree, but may increase, diminish, or at times disap-
pear, proportionally to the leading symptoms of the disease.

The frequent occurrence of disturbed menstruation, particu-
Jarly amenorrhea, has been mentioned already. In a case
recently related by Leube a slight cutaneous sclerema of the face
and the backs of the hands was observed. Nitzelnadel and
Chvostek® give cases in which a sweating upon one side (ephi-
drosis unilateralis) was observed to coincide with contraction of
the corresponding pupil; and a case of hyperidrosis unilater-
alis, with struma and hypertrophy of the left ventricle, recently
observed by Ebstein,® may be classified here.

The duration of the disease, if we except those rare and in
many respects anomalous cases classed as acute Basedow’s dis-
ease, is always very protracted. Months and years may pass,
with alternate improvement and relapse. Not very rarely an
entire recovery oceurs, spontaneously or in consequence of thera-
peutic measures. In some few cases pregnancy seems to have
had a favorable influence (Charcot, Troussean, Corlien). Buf
usually the progress is toward the worse. Consecutive changes
in the heart often develop; the permanently increased labor
exacted of the heart leads to dilatation of both ventricles and
compensating hypertrophy, and a disturbance in the compensa-
tion may, at a later time, hasten the fatal issue.. In other cases
death occurs during exhausting marasmus or intercurrent dis-
eases (as edema of the lungs or apoplectic attacks), or other
complications, as especially tuberculosis of the lungs and valvu-
lar difficulty of the heart. In the case described by Fournier and
Ollivier, and in another by Rabejac (cf. “ Anatomical Changes”),
death occurred during progressive gangrene of the lower extremi-
ties, without any apparent cause for this sudden suspension of
nutrition.

Anatomical Changes.

The number of reports of autopsies is very small, which need
not surprise us, as patients with Basedow’s disease seldom enter

! Wiener med, Wochenschrift. 1872, Nos. 19 and 20,
* B. Fraenke, Diss. Breslau, 1874.
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hospitals, and still more rarely remain there till their deatl.
The anatomical examination of the struma has usually shown a
dilatation of the veins, or considerable development of the arte-
ries (Smith and MacDowell, quoted by Stokes, Naumann, J.
Banks, Moore, Fournier and Ollivier); the glandular tissue is
either normal, or in a state of simple hyperplasia, or filled witl
cysts and altered by new formations of decidedly a secondary
character.

Behind the globe of the eye a considerable development of
fat is almost always found (Basedow, Heusinger, Naumann, La-
quenr, Traube and Recklinghausen, Peter, Fournier and Ollivier,
and others) ; sometimes with this there is atheromatous change
of the ophthalmic artery (Naumann), or, as in Traube's case,
advanced fatty degeneration of the eye-muscles, probably caused
by disuse and stretching. More attention has lately been paid
to the nervous system, and especially, since the well-known
experiments of Claude Bernard, to the sympathetic in the neck
and its ganglia. Upon this point the reports vary greatly.
‘While most authors have obtained positive results (Trousseau
quoted by Peter, Reith, Cruise and McDonnell quoted by Moore,
Traube and Recklinghausen, Biermer, Virchow, Geigel, Knight),
others have not been able to show any changes in the sympa-
thetic and its ganglia (Paul, Fournier and Olivier, Rabejac,
Wilks).

The case deseribed by Peter,
ment (see above), ended fatally in cight days. At the autopsy (by Lanc
chief morbid was a pred of the ¢ ive tissue
A sympathet

remarkable for the suddenness of its commence-

more in the

nution of the nerve-clements in some parts of the
right and less in the left inferior ganglion, while the upper and middle ganglia
cus presented no striking alterations.

seemed quite normal. The cardiac pl

The case of Reith was a man of twenty-four; the discase had lasted a long time.
The principal result of the autopsy (Beveridge) was to show an enlargement of the
middle and lower cervical ganglia; they were hard and firm, and under the micro-
scope showed an infiltration with a grayish mass. The cord of the sympathetic,
also, and the branches sent off from it to the lower thyroid and the vertebral artery,
were enlarged and in a state of tuberculous change.

In the case examined by Cruise and McDonnell, the lower cervical ganglia of hoth
In the case

sides were almost obliterated, and replaced by cellular and fatty tissue.
of Traube and Recklinghausen a striking thinness of the sympathetic and its gan-
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glia is spoken of ; no other changes were to be found in the sympathetic or vagus,
Biermer mentions in a letter the case of a man in whom there was great atrophy of
both sympathetics, especially the Virchow found in a man who died with
dropsical symptoms, a hypertrophy of the lieart, with very extensive myocarditis
and enlargement of the thyroid gland, and also a very considerable enlargement and

of the cervical ic, especially in the upper and lower

anglia,
b Geigel's case (1 man of forty-cight) both cervieal sympathetics were found
ensheathed in remarkably thick connective tissue, abounding in fat, but the micro-
scope discovered no change in the nerves proper, nor, except intense brown pigmen-
tation, any in the ganglia ; neither was there to be seen any increase of interstitial
connective tissue. The cervical parts of both vagi, both in the fresh condition and
after preservation in Mueller's fluid, were normal. The following changes were
also found : obliteration of the central canal of the spinal cord, much fulluess of
the small and of the minute vessels of the cord ; in the direct neighborhood of the
central canal the medullary substance was quite hard, and. there was a slight pro-
liferation of the neuroglia; there was also a tumor on the synchondrosis spheno-

oceipitalis.

In Knight's case (a man of thirty-three), the left lower cervical ganglion of the
sympathetic was larger than the right, the amount of conncetive tissue quite large,
while the nerve-cells were decidedly smaller and less pigmented than In the
middle and upper ganglia of the sympathetic of the left side the nerve-cells were
much smaller than on the right. The nerve-fibres in the left sympathetic were one-

half the size of those of the right.

Paul found nothing abnormal in the thoracic and cervical portions of both syms
pathetic cords; nothing in the lower cervical ganglion. In the fresh condition,
as well as after staining with carmine, the nerve-fibres

and ganglion-cells appeared
R A R e A A i A B B e
pigmented.

In the oft-quoted case of Fournier and Ollivier there were found no changes in
the cervical, thoracic, and abdominal cord of the sympathetic. The examination
was made with great care by Ranvier upon carmine preparations. Both the nerve-
fibres and the ganglion-cells were entirely normal; inerease of connective tissue was
nowhere present. In Rabejac's case (a woman of fifty-cight) the sympathetic was

amined microscopically by Bouvier, and found entirely normal. Wilks found no
coarse changes in the ganglia of the sympathetic, which even scemed unusually white;
microscopically there was found nothing abnormal except an increase of the con-
nective-tissue fibres.

These few facts, so heterogeneous in character, must not be
applied to the pathogenesis and theory of the disease without
the greatest care. It is true that there are only four negative to
eight positive reports regarding the sympathetic ; but some of
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the latter are such as hardly involve necessary disturbances of
the functions of the sympathetic. Thus, in Geigel's case there
was only a thickening of the connective-tissue sheath, while the
nerve-fibres, ganglion-cells (except for the pigmentation), and
interstitial connective tissue were normal. It seems to me worthy
of note that in the few carefully examined cases where there
were positive changes in the sympathetic, the lower ganglion is
spoken of with considerable unanimity as the one chiefly or ex-
clusively affected (Peter, Reith, Cruise and McDonnell, Virchow,
Knight). With the lower ganglion the middle one has once
been found affected (Reith), and the upper one once (Virchow);
in Knight's case the upper and the middle ones were altered, but
Jess so than the lower. 'It must be remarked that Ebstein, in the
case of hyperidrosis unilateralis with struma and hypertrophy
of the left side of the heart, already mentioned, found striking
changes in the left cervical sympathetic, chiefly in the lower
ganglion, consisting of varicose swelling of the blood-vessels with
much pigmentation of the ganglion-cells. By the kindness of
Dr. Ebstein T myself had opportunity to confirm this fact at the
Breslau meeting of naturalists. In most cases of undoubted
Basedow’s disease the alterations ocenrred in both sympathetics,
but in some the affection was not equal, being more developed
on the right side (Peter, Biermer), or the left (Reith); in Knight’s
case the left sympathetic seems to have been affected exclusively.
In Geigel's case there were also changes in the spinal cord, which
do not admit, however, of a direct interpretation.

Analysis of the Symptoms, and Theory of the Discase.

Let us now attempt an analysis of the leading symptoms,
with the object of forming a general theory of the disease; we
shall be obliged, at the best, to content ourselves with a some-
what unsatisfactory result.

We will first speak of the struma, because the attempt has
often been made to make the other symptoms depend upon it
(Koeben, Piorry, Cros, and others), although the struma is by
no means the first symptom in the majority of cases. Trousseau
and others considered the struma (as they did the exophthal-
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mus) to be the consequence of a congestive state of the upper
half of the body, while the disturbed menstruation, or amenor-
rheea, was supposed to depend on a deficient supply of blood to
the lower half of the body. The cause of the hyper@mia was
sought, in obedience to the analogy furnished by Bernard’s ex-
periments, in a dilatation of the vessels, owing to paralysis of
the vaso-motor nerves running in the cervical sympathetic. Cer-
tainly there are some facts which support this explanation: the
small arterial branches of the carotid, pulsating strongly, often
tortuous and visibly prominent ; the frequently rapid growth of
the tumor, its softness; the perceptible pulsation of the thyroid
arteries, the blowing sounds audible over them; the alternate
enlargement and diminution of the tumor proportionate to the
force of the pulsation of the heart, and the abnormal develop-
ment of the thyroid arteries and veins, as shown by the patholo-
gical anatomy. On the other hand, there is as yet no experi-
mental evidence that a section of the sympathetic can produce
struma. This proof must be insisted upon, especially as struma,
is a very common complaint in animals, and even occurs en-
demically in the regions where men are affected with it (Vir-
chow, Baillarger). Boddaert also has proved that tying the
internal and external jugular veins and the inferior thyroids in
rabbits and guinea-pigs produces a swelling of the thyroid gland.
The origin of Basedow’s struma may therefore be regarded as
very probably due to a dilatation of the arterial and venous ves-
sels; its connection with paralysis of the vaso-motor nerves (or
with the sympathetic) must, however, be regarded for the present
as matter of question.

Of late, an explanation dircetly opposed to this has been offered by Benedikt.
e regards the dilatation of the vessels as due, not to paralysis, but on the con-
trary to irritation of the " dilator nerves, which also run in the sympathetic. He
bases this view upon the recent experiments of Bernard, Schiff, Ludwig, and
Lovén, which seem to prove the existence of nerves which dilate the vessels actively.
These experiments, it is truc, relate only to a few nerve-districts (nervi erigentes
penis, according to Lovén; the nerves of the parotid which arise from the facial;
museular arteries, according to Ludwig and Hafiz), and mostly admit of another
interpretation. Neither can we satisfactorily explain the mechanism of such an
active dilatation of arteries consistently with their histological structure. Benedikt
attempts such an explanation by pointing to the longitudinal muscle-cells in the
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wall of the vessels, the shortening of which over the tense column of blood Tie
thinks must cause a shortening of the arterial tube, with dilatation. Whether this
view agrees with the fact will perhaps be shown by later obscrvations; in the Iz

ge

bed,
as they possess no muscular cells,  As regards the thyroid arterics, which are spe-
cially concerned in the production of struma, Moeller, at the suggestion of Bene-
dikt, has examined thew, and has found between the intima and the adventi ia, as
well as in the latter itsclf, a pretty thick layer of smooth muscular cells. Certainly
Benedikt's explanation, if corvect, would render the theory of the disease extremely
simple (see below).

arterial vesscls the active dilatation cannot certainly occur in the manner descs

The second cardinal symptom, the ezophthalmus, is probably
referable to various genetic factors. Doubtless it is largely
dependent upon venous hyperemia and increased development
of Jat inthe cellular tissue of he orbit. The existence of abnor-
mal hyperemia during life is rendered probable by the analo-
gous condition existing in struma, and also by the observations
which show that the exophthalmus often diminishes when the
palpitations of the heart grow less, and, vice versa, increases
when the palpitations are worse; while the globe of the eye is
further observed to be easily pushed back by the finger, and
after death to recede into the orbit spontaneously.

In fayor of the possibility of a mechanical forcing forward of
the eyeball, we have many analogies. In new-born children a
slight exophthalmus is observed after a tedious labor, due to pres-
sure and cliecked circulation ; the same is observed after instru-
mental labors; also in the mother, when she has made violent
efforts in parturition. Exophthalmus may also arise from vari-
ous other causes,' quite mechanical in their nature, which lead to
serous infiltration of the retro-bulbar fatty tissue (as nephritic
dropsy), and also from congestion of the head.” A variety of
other causes, not including tumors of the orbit—such as violent
exertion, convulsions, etc., may cause exophthalmus from in-
creased blood-pressure in the orbital veins (Demarquay).® With
these cases may be classed a remarkable observation of Decds,*

! Demarquay, Traité des tameurs de Vorbite, p. 171 and 183 (cases of Roché and
Lecorché).— Fiscler, 1. c. (observations XVIL and XVIIL).

* Demarquay, 1. c. p. 189 (observation of Sichel).

L. c. p. 157 et seq.

4 Thise sur l'anévrysme cirsoide ; f. Gaz. hebdomadaire, 1862, p. 482.
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who saw an exophthalmus of the left eye appear in a woman
after violent congestion of the head, and disappear again when
the neighboring temporal artery grew larger, and the covering
skin became red and puffy. The results of ophthalmoscopic ex-
amination in Basedow’s disease also justify the assumption of
venous hyperzmia. And lastly, Boddaert has quite recently
produced a considerable exophthalmus in rabbits and guinea-
pigs, by artificial intra-ocular hyper@mia due to tying of the two
internal and external jugular veins, with section of both cervical
sympathetics. This lasted for some days, and did not disappear
until the venous hyperzmia had become reduced, owing to the
establishment of collateral circulation.

The second cause of exophthalmus, the considerable increase
in the quantity of fatty tissue behind the eyeball, has been
directly proved by a series of autopsies, and I have convinced
myself in one very marked case that this factor certainly plays
a leading part in the development of the symptom. Perhaps a
third cause ought to be added to these two, namely, the con-
traction of the smooth muscles of the orbit, composing the mus-
culus orbitalis, discovered by H. Mueller, which lies in the
neighborhood of the fissura orbitalis inferior, and is innervated
by the sympathetic. Claude Bernard has shown that section of
the cervical sympathetic, or of the anterior roots of the two
upper dorsal nerves, produces retraction of the eyeball, while
galvanic stimulation of the peripheral ends after section causes
dilatation of the palpebral fissure and exophthalmus. This
exophthalmus is probably mainly caused by contraction of Muel-
ler’s muscle. The latter is very poorly developed in man, and is
opposed by very powerful antagonists, the straight muscles of
the globe; but I do not think that the circumstance has been
sufficiently attended to, that the latter muscles undergo a grad-
ual fatty degeneration in Basedow’s disease, as I found in the
above-mentioned case ; so that their antagonistic action is greatly
weakened or lost. . Mueller has, moreover, discovered other
smooth muscles in the upper and lower lids, which may assist
in protruding the bulb by enlarging the palpebral fissure. That
these muscles receive their nerves from the sympathetic is proved
by R. Wagner’s and Mueller’s experiments upon executed crim-




BASEDOW'S DISEASE.—ANALYSIS OF SYMPTOMS. 93

inals, in which electrical stimulation of the cervical sympathe-
tic caused the eyelids to open. Remak had previously shown
(in 1855) that irritation of the cervical sympathetic in animals
produces a raising of the upper lid. Finally, Sappey' has
described smooth muscles in the orbital aponeurosis, which are
supposed to assist in protruding the bulb when the cervical
sympathetic is irritated.

The theory which explains Basedow’s exophthalmus by the
action of the above muscles encounters a considerable difficulty,
owing to the fact that a permanent tetanic contraction of these
muscles must be assumed, a state for which we have no cer-
tain physiological analogies. It may also be properly doubted
whether the force of this weak muscle is adequate to produce an
exophthalmus of so marked a character as often e in Base-
dow’s disease. Even the most powerful experimental irritation
of the cut cervical sympathetic, in animals, is not able to bring
about so decided a protrusion.  But, on the other hand, it must
be remarked that the degree of this protrusion varies a good deal
from time to time, and these variations may perhaps be referred
to corresponding oscillations in the condition of tonic stimulation
of the sympathetic fibres which supply the muscle. Another
circumstance has much weight in confirming this theory, namely,
the fact that von Graefe’s symptom is usually associated with
the exophthalmus ; that is, @ want of agreement between the
movement of the lid, and the raising or depressing of the glance.
The cause of this insufficiency in the motion of the lid is said by
von Graefe to be due to anomalous innervation (spasmodic con-
traction) of the smooth muscles of the orbit, which receive their
innervation from the sympathetic, since these parts probably
regulate the movement of the lids which is associated with the
shifting of the plane of vision.

A close examination of these questions would lead too far. T
am compelled to believe, in view of all these facts, that the
venous congestion and retro-bulbar growth of fat certainly play
the chief part in Basedow’s disease, but that the participation of

1 Académie des sciences, session of October 21, 1867.—Prévost and Jolyet, ibid.
Nov. 18, 1867 (Arch. gén., Jan. 1868, p. 104).
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the smooth orbital muscles innervated by the sympathetic cannog
be wholly excluded. Another question, not yet ar ered, is,
whence the venous congestion and the increase of orbital fatty
tissue come ; and whether these may not also be connected with
the vaso-motor trophic fibres running in the sympathetic. (See
below.)

The third cardinal symptom of the disease (in point of time
usually the first), the palpitation with acceleration of the pulse,
was once commonly supposed to be a symptom of the anwmia
or chlorosis. T need only refer back to what has already been
said in disproof of this idea, as it has at the present day but few
supporters. Stokes’s view, also, which makes the palpitations
symptoms of a primary heart-disease, needs no further refutation.
Of late the increased activity of the heart in Basedow’s disease
has been considered due to a disturbance of the functions of the
cervical sympathetic. In the trunk of the latter, as von Bezold
has shown, run the excito-motor fibres, which originate in the
central nervous system—the fibres which accelerate the action
of the heart. Irritation of the cervical sympathetic increases the
rate of the pulse; the assumption of a permanent condition of
irritation in the cervical sympathetic would, therefore, explain
satisfactorily the increase in the contractions of the heart. Such
an assumption of course encounters the diffieulty of supposing
that there can be a permanent condition of irritation in certain
groups of nerve-fibres. Friedreich has attempted a somewhat
different explanation. He thinks that the vaso-motor nerves
which originate from the sympathetic are in a state of paralysis,
which may produce a dilatation of the coronary arteries, an
increased flow of blood to the muscle of the heart, and thereby
an increased excitement of the ganglia of the heart. According
to this view the accelerated action is caused directly by increased
activity of the automatic ganglia of the heart, and only indirectly
by the sympathetic. But this view does not differ essentially
from the former, for the sympathetic nerves of the heart are
commonly supposed to have the function of transferring the
excitement coming from their centre to the ganglia of the heart.
Whether this transference is caused by an increased flow of blood
to the ganglia, or by an increased irritation of the sympathetic




BASEDOW’S DISEAS:

-ANALYSIS OF SYMPTOMS. 95

fibres which are connected with them, is certainly a subordinate
point in relation to the question before us.

A theory of the disease, to deserve the name, ought to be
able to derive all the symptoms, or at least the three cardinal
ones, from a common source. We have already seen that this
demand is not satisfied by the hypothesis of a primary chiorotic
basis (Basedow), or a primary cardiac affection (Stokes). A
better success ought to be expected of the neurotic theories,
especially that which assumes a primary implication of the cer-
vical sympathetic or its spinal centres. Some have sought to
derive all three symptoms from an affection of the sympathetic ;
some, only the exophthalmus and the palpitations, leaving the
struma as an independent affection, or even calling it the cause
of the sympathetic lesion. The last hypothesis with which we
shall have to do, originates with Koeben. He considers that the
struma exercises pressure upon the cervical sympathetic, which
causes exophthalmus. Piorry and Cros entertain the same view.
But it is contradicted by the fact that the struma often appears
at the same time with the exophthalmus, and sometimes later,
even many years later (Desmarres'), or may be wholly wanting
in spite of the existence of exophthalmus in a high degree.
Besides, the ordinary struma, which occurs endemically and is
often harder and bulkier than that of Basedow, produces no
exophthalmus, or but a very trifling amount. In cases where
compression of the sympathetic by tumors is proved to exist
(struma or enlargement of Iympha glands), the exophthal-
mus is wholly wanting, or is quite trifling in amount (see below,
“Diagnosis”’), while in such cases considerable mydriasis exists,
which is not observed in Basedow’s disease. Finally, the ex-
ophthalmus does not diminish in proportion to the diminution
of the struma, as would be expected if it were due to the effect
of pressure. In one case Charcot found the exophthalmus
equally intense, although the tumor had disappeared and the
rate of the pulse had become normal. And, vice versa, Taylor
saw the exophthalmus disappear and the general health improve,
without any diminution in the size of the tumor.

1 Fischer, 1. . observation IIL.
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ction of the

The referring of all symptoms to a primary affe
sympathetic has been attempted especially by Aran and Trous-
seau, upon the basis of Bernard’s experiments. Against this
very tempting view there is one chief difficulty : certain symp-
toms (especially the struma) are such as are commonly supposed
to follow experimental section, or paralysis of the sympathetic;
others, on the contrary, might be caused by galvanization, and
may be presumed to indicate a permanent condition of irrita-
tion in the sympathetic. This difficulty would certainly be
removed if Benedikt's assumption could be established, which
refers the struma to an active irritation of dilator nerves which
run in the sympathetic. But this assumption, as we have seen,
lacks at present an adequate support. There remains, moreover,
a second objection, already stated, which lies in the difficulty of
conceiving of a permanent state of irritation continued for years

together.

‘While Benedikt seeks to regard the struma as a symptom
of irritation, and thus to bring it into an analogy with the
other leading symptoms, Friedreich, on the contrary, as we saw
above, interprets the palpitations as a symptom of paralysis
of vaso-motor nerves. The exophthalmus might likewise be
referred, at least in part, to a vaso-motor paralysis which causes
congestion of the orbit, and in this way an apparent agreement
might be reached. Finally, it may be allowable to suppose that
the cervical sympathetic may be at one and the same time in a
state of irritation and of paralysis, that some fibres are irritated
while others are placed in a paretic condition by the causal
lesion. Affections of peripheral nerves afford analogies of appar-
ently opposite conditions existing together in the same nerve.
For example, in neuritis there may be symptoms of irritation in
the motor fibres with diminished sensibility, and vice versa. In
the same fibres we often find apparently opposed conditions: in
the sensitive, a diminution and an increase of sensation (anzsthe-
sia dolorosa) ; in the motor, diminution and increase of move-
ment (paresis or paralysis with spasms and contractures).

The difficulties that lie in the way of assuming an involve-
ment of the sympathetic have led several authors, especially
Geigel and Benedikt, to place the seat of the disease farther up
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in the cervical medulla or the medulla oblongata. Claude Ber-
nard has shown that the oculo-pupillary and the vaso-motor
nerves which run in the sympathetic have centres, not in one
part of the cord, but at different levels. Section of the anterior
roots of the two first spinal nerves produces (according to Ber-
nard) only the oculo-pupillary symptoms, for the fibres which
originate in the cilio-spinal centre leave the spinal cord at this
point ; but section of the ascending cord of the thoracic sympa-
thetic between the second and fourth ribs produces only the
vascular and thermic effects, dilatation of the vessels and eleva-
tion of temperature upon the side operated on. Geigel assumes
that the point of origin of the lesions of Basedow’s disease is to
be sought in these two centres, and that one of them—the oculo-
pupillary—is in a condition of irritation ; while the other—the
vaso-motor—is in a state of paralysis. In truth, this does not
solve the problem, but only transfers it from the peripheral
trunk of the sympathetic to the sympathetic centres in the
cervical medulla spinalis. And why, in two centres so near each
other, opposite conditions should prevail for years together, is
no less difficult to explain than their co-existence in different
fibres of the cervical sympathetic itself.

Benediket places the seat of the disease in the medulla oblon-
gata, and not in the cervical sympathetic, because fibres are
often affected which belong lower down in the sympathetic; for
when a variety of nerves, originating from the central nervous
system at various points, take part in one affection, that affec-
tion must be located in that part of the nervous system where
all the fibres involved lie near together, and that part is here the
medulla oblongata. Against this argument it must be said that
the symptoms on which it is based (disturbances of the abdo-
minal organs, amenorrheea, ete.) are by no means necessarily
connected with vaso-motor fibres running in the sympathetic.
They are, rather, complications or secondary symptoms, depend-
ent on the abnormal action of the heart, etc., and they constitute
no urgent reason for regarding the centre of the vaso-motor
nerves in the cervical cord as the original seat of the disease.

The data furnished by pathological anatomy are partly in
favor of, partly against the supposition of a primary affection of

VOL. XIV.—7
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the sympathetic. If we regard the question for a moment as
decided in the positive sense, it cannot be denied that the
remaining subordinate symptoms can be explained without vio-
lence from this point of view. The want of agreement between
the movements of the lid and changes in the plane of vision has
already been explained. The ophthalmia is perhaps due in parg
to the insufficient protection given by the lid, and the conse-
quent want of moisture of the globe; but this can hardly
account for the whole, since the same unfavorable state of things
exists in paralytic lagophthalmus (e. g., after facialis palsy),
without, as a rule, affecting the eye at all. Basedow’s ophthal-
mia is probably analogous to the so-called neuro-paralytic form
occurring after section of the trigeminus, and the loss of sensi-
bility of the cornea, which occurs in severe cases, especially
favors this view. Since fibres of the sympathetic enter into the
trunk of the trigeminus, it cannot be said to be impossible that
Basedow’s ophthalmia may be a result of disturbances of inner-
vation of these fibres. Whether the fibres thus implicated are
vaso-motor or trophic (as Meissner is inclined to think in respect
to neuro-paralytic ophthalmia) must remain for the present
unsettled, owing to the uncertainty of our present knowledge of
trophic nerves. Charcot!® regards neuro-paralytic ophthalmia,
like other trophic disturbances, as a phenomenon of irritation,
a consequence of inflammatory stimulation, like that which is
developed in the merve after partial section, as in the experi-
ments of Meissner and Schiff.

The laclrymation, which is a frequent symptom, may be
referred to a change of innervation of the fibres which pass from
the sympathetic into the first branch of the trigeminus. Perhaps
this constant wetting of the conjunctiva with tears explains the
rarity of the occurrence of malignant inflammations of the
cornea in Basedow’s dis The ephidrosis unilateralis,
which is present in a few cases, might also be referred to a
paralysis of the vaso-motor fibres that run in the sympathetic,
especially as in the cases described (Ni zelnadel, Chvostek)
myosis of the same side is said to have existed.

! Legons sur los Maladies du Systdme Nerveux. Paris. 18723,
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Stellwag explains the dilatation of the pupil, in the few
cases in which it co-exists with Basedow’s exophthalmus, as due
to a paralysis of the pupillary branch of the oculo-motor nerve,
consequent upon cerebral neuro-paralytic dilatation of vessels.
The isolated paral of this branch, the other fibres of the
motor oculi remaining unaffected, is referred by him to the fact
that the branches destined for the pupil do not join the other
oculo-motor fibres until after the latter have crossed the crura
cerebri, and that they have been proved to originate from several
centres of various function. Yet the dilatation of the pupil, if
present, may be explained much more easily by referring it to
an irritation of the (11L1tm fibres of the sympathetic, and the
contraction which exists in other cases to a paralysis of the same
fibres ; and yet, uming a sympathetic origin, the almost
unvarying absence of dilatation of the pupils presents a great
difficulty, for changes in the diameter of the pupil are the most
constant symptom in other lesions of the cervical sympathetic,
such as mechanical or traumatic injuries.’ T wish to call atten-
tion again to the fact that certain autopsies show a preponder-
ance of affection of the lower cervical ganglion, while the upper
and middle ones are scarcely, if at all, ted. Tt is possible
that this may constitute the reason why mydriatic symptoms are
usually absent in Basedow’s disease.

Diagnosis and Prognosis.
7

It is evident tnat there may be difficulty in making the diag-
nosis, especially at the beginning of the disease. We shall have
to infer the existence of the disease in some cases, even in the
absence of one of the three leading symptoms, and even where
only exophthalmus is present, provided it be bilateral and
accompanied by general disturbance. Among the subordinate

symptoms, the feeling of heat, the elevation of temperature, the
want of agreement between the motions of the 1id and depression
of the visual plane, possess a certain diagnostic value. It must
also be remembered thab, of the leading symptoms, some may

! See Hulenburg and Guttmann, Pathologie des Sympathicus. pp. 5 and 6.
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not only be quite absent, but may temporarily disappear, while
st, and that their order of appearance may also

the others pers
vary very much.

As regards differential diagnosis, cases of primary struma
with consecutive itation of the sympalhetic ave of special
importance. In such cases a moderate degree of exophthalmus
and a more or less considerable amount of palpitation, with
accelerated pulse, may very closely resemble Basedow's disease.

A case which clearly belongs to this class is related by I. Demme (mydriasis
and slight exophthalmus in a man with cystic struma). ~ At the autopsy the cervical
cord of the sympathetic was found upon the left side reddened, and with the sur-
rounding connective tissue in a state of serous infiltration. There was no micro-
scopic change. T have for a long time obscrved a case which belongs to this cate-
gory. Tt was that of a young lady, very slender, who had a tubereulous affection
of the apices of the lungs. She had a vascular struma, almost confined to the right
side, with a very much developed mydriasis, a perfectly immovable iris, and a
moderate exophthalmus of the right eye, with paresis of accommodation ; & perma-
nent depression of temperature could also be demonstrated in the auditory meatus
of the affected side, which was 0.3 or 0.4° C. lower than the other. Chills fre-
quently occurred towards evening, during which the face was pale. The pulse was
very quick (128-140); forcible palpitations of the heart; loud, blowing murmurs

over the struma, increased during systole.
Calabar bean acted favorably for a time upon the mydriasis and the paresis of
dation ; the were also ily relieved during the local use

vano-puncture, which produced for a time a considerable reduction in the

size of the tumor, and also a lessening of the rate of the pulse by from twenty to
thirty beats per minute.

A means of establishing a differential diagnosis between this
neurosis of irritation, produced mechanically by struma, and
genuine Basedow’s disease, is afforded by the wnilaleral symp-
toms of pupillary and vascular irritation, viz., mydriasis, pare-
sis of accommodation, depression of temperature in the ear of
the affected side ; in true Basedow’s disease the exophthalmus is
bilateral almost without exception, the pupillary symptoms are
absent, the temperature of the meatus is either unchanged or
shows a uniform elevation corresponding to that of the axilla.

The prognosis will be seen to be unfavorable for the most
part. Yet the possibility of a spontaneous disappearance, or of
removal by medical treatment, is not to be excluded. The pros-
pect of succeeding in this will be the greater, the more satisfac-
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tory is the general health of the patient, and the more certainly
we can exclude organic changes of the heart, dilatation, valvular
lesions, 8tc., or a neuropathic tendency and severe disturbances
of innervation.

Treatment.

The earliest attempts at treatment were based upon the belief
that the disease depended on anwmia or chlorosis. Remedies
were therefore chosen which are supposed to improve the compo-
sition of the blood, to give strength, and to relieve chloro:
above all, guinine and iron. Though the belief upon which this
theory was founded can hardly be defended at the present day,
yet it cannot be denied that, when these remedies are used prop-
erly and perseveringly, a surprising success is occasionally
attained, even if there were failure in a good many cases.
Traube’s method may be r d as the best. It consisted,
he himself has told us, in combining quinine and iron in such a
way that each of the two remedies is used alternately for about
three weeks ; the quinine in a moderate dose (five grains per
diem), and the iron in the form of Vallet’s pilular mass. Traube
lhas obtained very favorable results from this method in a series
of cases in which the whole of the symptoms were relieved for
years at a time, the patient enjoying perfect health.

Besides these so-called strengthening remedies, those which
depress the pulse (digitalis, veratrin) have been much used.
Experience has shown that these drugs, which are efficient in
other diseases, often fail of their action in Basedow’s disease
(von Graefe, Geigel, Cerf Lewy, Fritz, and others), and that their
therapeutic value is really little or nothing. The debilitating
modes of treatment, such as blood-letting, derivation, prepara-
tions of iodine and arsenic, often seem to produce direct harm.
As regards the forms of 7odine, which seem to be demanded for
the relief of struma, it is said that they do effect some benefit in
this direction, but that they also increase the palpitations, and in
some cases have done a good deal of harm. Smith has recently
seen good results from the use of belladonna, and ascribes the
effect to the stimulus it exercises upon the sympathetic.

1S
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The cervical sympathetic has recently been directly treated
by galeanization with the constant current, in accordance with
the theory of a primary affection of the sympathetic. Ven Dusch
appears to have been the first to treat a case for a considerable
time in this way, and he succeeded in reducing the rate of the
pulse from 130 to 70 or 64 beats, and in diminishing the exoph-
thalmus.

My own first experiments in this method of treating the
sympathetic in Basedow’s disease were made in 1867, upon a lady
aged fifty—sent to me for treatment by von Graefe—who had an
habitual pulse of 108-130, with abnormal tension of the carotids,
When her cervical sympathetic was galvanized by placing the
negative pole upon it, with a very weak current (from 6 to 8
elements), the pulse was observed to sink gradually to 84, or even
to 70, while the tension of the carotids and radial arteries con-
tinually diminished. The patient felt much better at the same
time. Since then I have employed galvanization of the sympa-
thetic in six other cases of this disease, mostly very severe ; but,
as the patients came from a distance, they could remain but a
short time under treatment, and the results, as respects both the
improvement of the leading symptoms and the general health,
were therefore but small. But I was able to ascertain with
certainty that at each session, after a short application of elec-
tricity, the rapidity and force of the heart’s action were consider-
ably lessened, and sometimes a marked soothing influence upon
the mind was observed. As a rule, my method was to apply the
negative pole to the cervical ganglia of each side in turn, or to
both at once by means of a divided electrode. In a few cases the
struma was attacked at the same time by galvano-puncture;
but I have seen only doubtful and transient results from this
practice, though it was usually very well borne.

Chvostek has recently made some very thorough observations upon the action of
galvanization on the sympathetic. Thirteen cases were treated by this method,
mostly for a long time, all of which were cm\sldeml)ly improved, or even nearly
cured ; and this, imes, after a very few appli ization had an
important influence, especially in procuring the recession of the exophthalmus and
the struma, while its effect in the way of lessening the action of the heart was very
slight in several cases. ML Meyer reports equal success; he obtained so decided an
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improvement in four cases of quite marked Busedow's disease, that only a few traces
of the leading symptoms remained. In addition to the manifest success of galyani-
zation in reducing the struma and exophthalmus (the puls

remaining as high as
before), Meyer speaks strongly of the benefits accruing to the general health, as shown
by relief to the chlorotic symptoms and reappearance of the menses in normal quan-
tity and character.! Leube also observed a considerable improvement in the above-
mentioned case, during galvanization of the cervical sympathetic.

A careful regulation of the habits is of special importance in
Basedow’s disease: avoidance of all excitement and of great
physical exertion, as well as of coitus; a mild, nutritious diet
largely composed of milk and vegetables, an entire avoidance of
all exciting drinks, such as coffee, tea, and alcoholic beverages ;
a life Jargely spent in the open air, especially in the country, or
in mountain health-resorts of moderate elevation. Among the
mineral springs those containing iron deserve the preference ;
long and repeated cures in Franzensbad, Pyrmont, Schwalbach,
ete., are sometimes of evident value. But the whey cures and
grape cures, though still excessively popular, do not deserve the
recommendations they get, if only for the injury they often inflict
upon the general health.

Of the individual symptoms, those which affect the eye may
require special local treatment. For the exophthalmus, von
Graefe recommended painting with tincture of iodine between
the eyebrows and the upper lid, or frictions with ointment con-
taining iodide of potassium, compresses, local electrization, and
in severe cases even tarsorrhaphia as a protection against malig-
nant affections of the cornea. If the latter appear, the eye must
be protected from all injury, and covered with wet compresses ;
in some cases it may be well to employ tarsorrhaphia.

 Perres, on the contrary, observed in one case which was treated by galvanism only
a considerable diminution of the pulse, while the struma remained unaltered.






PROGRESSIVE MUSCULAR ATROPHY.

(Atrophia muscularis progressiva.)

Van Swicten, Commentarii in H. Boerhave aphorismos. TIL 1750 p. 370.—Aber-
crombiz, Pathological and practical researches on diseases of the brain and the
spinal cord. Transl. into German by Gerhard von dem Busch. 1829, —Daruall,
London Med. Gaz. VIL 1881 p. 801.—Bell, The nervous system of the human
body. London, 1830 Transl. by Romberg under title Ph k.
tische Untersuchungen des Nervensystems. 1832.—Romberg, Klinische Ergeb-
nisse. Berlin, 1846.—Dubois, Gaz. méd. de Paris. 1847. No. 47. p. 926.—Du-
chenne, Session of Acad. de méd. May 21, 1849.—Romberg, Lehrbuch der
Nervenkrankheiten. 1850. TIL p. 159. 3. Aufl. 18
maladie non encore décrite du systtme musculaire (atrophie musculaire pro-
gressive). Arch. gén. de méd. t. XXIV. Sept. and Oct. 1850.— Thounenet, Thise
sur la paralysie musculaire atrophique. Dec. 1851. — Romberg, Klinische Walr-

iologi

che und pr

— Aran, Recherches sur une

nehmungen und Beobachtungen. Berlin, 1851.—Meryon, Med. Chir. Trans, 2d
ser. vol. 7. London, 1852. p. 8l.—Duchenne, Union médicale. 1852; Bull. de
therapentique. 1853. p. 205, 407, 438.— Cruveilhier, Avch. gén. Ma
561; Gaz méd. de Paris. 1853. No. 16.—DBouvier, Gaz. méd. de P
N Zandyy. Thid. No. 17. p. 261.—Burg, Gaz. des hop. 18
.— Niépee, Gaz. méd. 1853, No. 17. p. 260; Arch. gén. Mai, 1853. p. 626.—
Chambers, Med. Chir. Transactions. XXXVIL 1854. p. 19.—Guérin, Arch. gén.
Mai, 1854. p. 626.—Coln, Giinsburg’s Zeitschr. f. Klin. Med. V. 1854. p. 360.—
Sehneevogt, Niederl. Lancet. Sept. and Oct. 1854.— Virchow, Handbuch der spe-
ciellen Pathologie und Therapie. I. Erlangen, 1854. p. 322,
teljahrsehrift. XLIIL. 1854. p. 104.—Robin, Comptes rendus des séances de la
soc. de biologie. 2¢ s6r. T. 1854, p. 5.— Oppenheimer, Ucber progressive fettige
. Heidelberg, 1855.—Hasse, Krankheiten des Nervensys-
tems. Erlangen, — Wachsmuth, Henle und Pfeufer’s Ztschr. f. rat. Med.
VIL 1855. p. 88.—Gros, Gaz. des hop. 1855. No. 50.—Fisenmann, Canstatt’s
Tahresbericht, 1855. TIL p. 86.— Valentiner, Prager Vierteljahrschrift. XLVL.
1855. p. 1.— Virchow, Arch. £. path. Anat. 1855. VIIL p. 537.— 2 Meyer, Wiener

Betz, Prager Vier-

Muskelentartung. Di




106 BULENBURG.—VASO-MOTOR AND TROPHIC NEUROSES.

med. Wochenschir. 1855. Nos. 41 and 42.—Diemer, Giinsburg’s Zeitschrift. 1855,
VIL 1.—Cruveilhicr, Arch gén. de méd. Jan. 1856. p. 1.—Bulenberg (sen.).
tsche Klinik. . Nos. 11-14.—Reade, Dublin Jour, of Med. Science.
Nov. 1836, p. 399.— Vig /m Gaz. des hop. 1856. No. 146.—Helft, Allg. med. Cen-
traizeitung. 1 9.— Moussons, Gaz. des hop. 1857. No. 108.—Barton,
Dublin Hosp. Gaz. 1857. June 15.—Frommann, Deutsche Klinik. 1857. No. 33.
. 817.—Friedberg, Pathologic und Therapie der Muskellihmung. Weimar,
Roberts, An essay on wasting palsy. London, 1858.—Baerwinkel, Pra-
ger Vierteljahrschnift LIX. 1856, p. 133.—Sandahl, Hygiea. 1858.—Rodet,
Tnion méd. 1859. No. 26.—Luys, Gaz. méd. de Paris. 1860. No. 22.—Leubu-
nkheiten des Nervensystems. 1860.——Legendre, Gaz. méd. de Paris,
1860. No. 23. p. 365.—Duchenne, Blectrisation localisée. 2e ¢d. Paris, 1861.—
Dumenil, . hebd. 18 Janv. 1861. p. 38.—Aunstie, Med. Times and Gaz. Febr.
1861.— Clarke and Gairdner, Beale's Arch. of Med. Oct. 1861. p. 1. vol. IIL—
Gull, Guy's Hosp. Rep. 3d serics. VIIL p. 244. 1862.—Remal, Ocsterr. Zeit-
selr. £, prak. Heitk. 1802, p.1 and 20.—. Meyer, Deutsche Klinik. 1562 No.
@ , De actiologia atrophiae cula ivae. Diss.
Berlin, 1862.—Guthecit, De novissimis observationibus ad ..uopl.nc muscularis

selior, K

progressivae naturam ct therapiam spectantibus. Diss. Berlin, 1862.— Malmsten,
Hygica. 1862. p. 535.—Lockhart Clarke, Brit. and For. Med. Chir. Rev.
July, 1862. p. 215; Beale's Archives of Med. vol. IV. 1863. p. 26.—Vul-
pian, Union méd. 1868. No. 49. p. 159.— Friedreich, Ueber degencrative Atro-
phic der spinalen Hinterstriinge. Virchow's Archiv. 1863. XXVIL p. 1.— Voisin,
Gaz. hebd. 1863. No. 875 Gaz. des hop. 1863. No. 110. p. 437.—L. Meyer, Vir-
chow’s Archiv. 1863. XXVIL p. 419.—Zrousseau, Gaz. des hop. 1863 Nos. 12
and 14.—Foerster, Handbuch der speciellen path. Anatomie. 2. Aufl. 1863.—
Ruclle, Greifswald. med. Beitrige. L 2.—Duchenne, Comptes rendus. 18. Jauv.
1864. p. 168.—Jaccoud, Bull. de la soc. m¢d. des hop. 1864 ; Union méd. 1865.
t. XXV. No. 4. p. 60.—Remak, Application du courant constant au traitement
des névroses. Paris, 1865.—Schueppel, Ueber Hydromyelus. Archiv der Heil-
kunde. VL. 1865. p. 205.—Bergmann, Petersh. med. Zeitschrift. VIL 1865 p.
83.—Brugnoli, Gaz. med. Lombard. 1866. No. 23.—Duménil, Gaz. hebdom.
1866. Nos. 4-6.—Ficher, Die diplegischen Contractionen. Berl. klin. Wochen-
schrift. 1866. No. 25. p. 261.—Menjand, Gaz. des hop. 1866. No. 3. p. 10.—
* J. Simon, Nouveau dictionnaire de méd. (Art.  Atrophie musculaire progres-

sive.”) Paris, 1866, t. IV. p. 27.—Buudrimont, Journal de Bordeaux. Mars,
1866. p. 148.— Clarke, Med. Chir. Transactions. 1866. XLIX. p. 171 ; 1867. L.
D 489.—Duménil, Gaz hebdom. 1867. No. 20.—Suwarzenski, Die progressive

Muskelatrophie. Berlin, 1867.— Trousseau, Clinique méd. de I'hotel Dieu. 2
éd. German transl. by Culmann. 1868.—Z. Clarke, Med. Chir. Trans. LL
1868, p. 249.— M. M
Medicin,
nen gel

7, Die Blektricitit in ihrer Anwendung auf praktische

Aufl. Berlin, 1868.—A. Eulenburg, Ueber diplegische Contractio-
mter Muskeln. Centralblatt f. d. med. Wiss. 1868. No. 8. — Eulen-
burg and Guttmann, Pathologie des Sympathicus. Archiv f. Psychiatrik und




PROGRESSIVE MUSCULAR ATROPHY.—DEFINITION. 107

Ner 1. 1868.—Zandois and Mosler, N ische Studien.
Berl. Klin. Wochenschrift. 1868.—Benedikt, Elektrotherapie. Vienna, 1869
J. Grimm, Virchow's Archiv. XLVIIL 1869. p. 445.—o. Bamberger, Wicner
med. Presse. 1869, Nos. 27 and 28.—Nesemann, Berliner linische Wochen-
schrift. 1868. No. 87; 1869. No. 52.— Ollivier, Des atrophics musculaires, thse.
Paris, 1860.—E#3, Deutsches Arcliiv fiir klin. Medicin. V. 1869, P. 82.—Clar-
eot and Jogfroy, Arch. de la phys. normale et pathologique. II. 1869. p.
Hayem, ibid. p. 263.—de Siloa Lima, Union. méd. 1869, No. 141.—Stein,
Deutsches Archiv £. klin. Med. VL 1869, p. 593.—Leyden, Archiy f. Psychia-
trik und Nervenkrankheiten. IL 1870. p. G48.—A. Hulenburg, Virchow's
Archiv. XLIX. 1870, p. 446.—Jogffroy, Gaz. méd. de Paris. 1870. No. 10. p.
129.—M. Rosenthal, Handbuch der Diagnostik und Therapic der Nervenkrank-
heiten. Erlangen, 1870.— Wilks, Guy’s Hosp. Rep. 3d series. XV. 1870. p. 1
M. Rosenthal, Allg. med. Centralzeitung. 1871. No. 7.—Gerhardt, Berlin. klin.
Wochenschrift. 1871. No. 23. p. 265.—.1. Bulenburg, Virchow's Archiv. LIIL
1871, p. 361.—Hallopean, Arch. de méd. Sept. 1871 p. 277, 305.—Hammond,
Treatise on Diseases of the Nervous System. New York, 187
Ucber die i Bulbirparalyse und ihr Verhiltniss zar p
Muskelatrophie. Sammlung Klinischer Vortrige. No. 54. Leip :
Friedreich, Ueber progressive Muskelatrophie u. s. w. Berlin, 1873 ot
(Legons cliniques sur les maladies du systtme nerveux), Klinische Vnm.igc
iiber Krankheiten des Nervensystems. German trans. by Fetzer.
1874 —Leydon, Klinilk der Rickenmarkskrankheiten. I Berlin, 1874— o
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— Kussmaul,

The chief of this group of symptoms is @ wasting of the vol-
untary muscles, whiclh is gradual, progressive, extends lo a more
or less considerable part of all the apparatus of motion, and
usually observes avery distinet order of march. This definition
excludes at once all those forms of muscular atrophy which origi-
nate in constitutional diseases (as that occurring after such acute
diseases as typhoid fever, and that in constitutional diseases and
cachexias like cancer and syphilis). Tt also excludes those which
can be shown to be dependent upon loss of motor innervation,
or which depend on congenital defects, arrests of development
or growth, and which usunally affect simultaneously all the tis-
sues of one extremity, one-half of the body, etc. Progressive
muscular atrophy is further a severe disease, ending with the
complete annihilation of the functions of the muscles affected,
very rarely curable, and in many cases leading directly to
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death. 1t is characterized anatomically by the nature of the
pathological changes in the muscles, consisting in chronic myosi-
tis, interstitial proliferalion of connective tissue with secondary
destruction of the muscular fibres, and finally, fibrous degen-
eration; the anatomical changes in the nervous system, how-
ever, do not at present admit of so simple and comprehensive
a statement of their nature and significance.

History.

Swicten, in describing lead-palsy (1754), gives an account of a case of this
nature, without explaining it. In the first half of our century such cases were
repeatedly given by Abercrombie, Darwall, Charles Bell, Romberg, Graves, Dubois,
and Duchenne, mostly without any careful distinction of their character.

The great Charles Bell ! has made some interesting remarks in connection with
a case named by him a local palsy of the muscles of the extremities, but which must
cortainly be counted in with the disease we are describing. He says:

“These affections of particular muscles, or classes of muscles, imply a very par-
tial disorder of the nerves. A disease of the brain, or a disease in the course of the
nerve, must influence the whole limb, or that portion of it to which the nerve or
nerves are distributed. But in these cases particular subdivisions of the nerves

included in the same sheaths, or running the same course, are affected. 1 am
inclined to attribute such partial defects to the influence of visceral irritation. In
that case it must still be the influence of the sympathetic nerve which produces it;
and yet, on the other hand, it seems impossible to account for such entire loss of
motion without the intermediate influence of the brain.”

The hint contained in this argument received, at firs, little attention. Even
Romberg, who described three cases of the sort in his Lehrbuch (1850), reckons
them among the * paralyses dependent on the spinal cord as a conductive appara-
tus,” and treats of them accordingly under the title of spinal palsies. Abercrombie
also makes only the very general remark that this must be an obscure local nervous
affection; Darwall says the same. Duchenne first called attention to the anatomical
changes in the muscles, discovered by himself, and in a memoir addressed to the
Paris Academy in 1849 characterized them as “atrophie musculaire avec transfor-

mation graiss

In spite of predecessors like these, Aran, in 1850, spoke of the disease (and not
without justification) as a  hitherto undescribed ” affection of the muscular system,
for which he proposed the term  atrophie musculaire progressive.” He sought to

! Phys. und path. Untersuchungen des Nervensystems. Dentsch von Romberg. 1832
p.364. [*“The Nervous System of the Human Body.” London, 1830, case LXXXVIIL,
D. clxii.—Trans.] .
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place the essential cause of it in an excessive irritability of the muscular system,
which led to its fatty degeneration, without previous involvement of the nerves,
“Lie travail morbide est primitivement et uniquement dans le systtme mus-

Quite otherwise did Cruveilhier conceive of the discase, claiming for
himself a priority of description, and naming it  paralysie musculaire atrophique,”
or ““paralysie musculaire progressive atrophique.” He regards the paralysis as duc
to the muscular atrophy, but explained the latter as dependent upon atrophy of the

saying:

culaire.”

anterior roots of the spinal nerves, or, indirectly, upon degeneration of the gray cen-
tral substance of the cord, from which he said that the anterior roots originated.
The proof of this opinion was presented chiefly in the autopsy of tl

rope-dancer
Lecomte :  dont le nom restera attaché a I'histoire de cette maladie.”  (See “Ana-
tomical Changes.”)

Since Aran and Cruveilhier first led the way with their works, the generality of
authors who have treated of progressive muscular atrophy have been divided into
two great parties. Some, with Aran, regarded the discase as a primary muscular
affection—a myopathy, although in detail they differ more or less widely from
Avan's views. Of such are Meryon, Oppenheimer, Hasse, Friedberg, and Duchenne,
the latter of whom, as we have scen, pointed out the fatty degeneration of the
muscles before Aran, and proposed the designation “atrophie muscula
progressive.”  Others, like Cruveilhier, laid stress on the neurotic ch
atrophy, its dependence on and relation to certain parts of the nervous system. In

this regard, it is true, the widest differences of opinion have arisen; single autop-
sics, or purely theoretic deductions, have served as the basis for assuming as the
primary seat of disease, in one case the peripheral nerves (Guérin); in others, after
Cruyeilhier, the ante

r roots (Bouvier, Gros, Valentiner, and others); or a;
spinal cord (Bisenmann, Cohn, Leubuscher, Buerwinkel, Joffroy, Olli
Gull, Lockhart Clarke, Grimm, et al.); or finally, the sympathetic with its ganglion
(Schneevogt, Remak, Jaccoud, J. Simon). We cannot follow out in detail the dis-

cussions which have been had upon this point, and which were sustained with more
vigor formerly than now. Very recently, Friedreich has fully and thoroughly
d. The weight
s undeniable; and yet there may be many weak

established the myopathic theory, which he had previously defende
of
points which he has failed to cover, and it is certainly quite premature to regard the
newropathic theory as defeated. The latter has now resolved itself, with most of

arguments and observations

its defenders, into the assumption of a primary disease of the motor nerve-cells, or
ganglion-cells of the anterior cornua, which are supposed to exercise a trophic influ-
ence on the voluntary muscles. This theory, supported by the results of autopsies
made by Luys, Duménil, Clarke, Schueppel, Hayem, Charcot and Joffroy, and
others, numbers some important adherents, including Hammond ; Leyden ' also
seems to recogni:

t, and of late even Duchenne appears to lean towards it. It
finds an eloquent and ingenious supporter in Charcot, who refers progres

! Klinik der Riickenmarkskrankheiten. I. pp. 123, 154,



110 EULENBURG.—VASO-MOTOR AND TROPHIC NEUROSES.

cular atrophy to a chronic irritative atrophy of the anterior ganglion-cells, which
are gradually, successively, and progressively attacked. (Cf. “Theory of the Dis.
ease.”) Although I cannot deny that the neuropathic theory, and especially
Charcot’s form of it, seems to me the most satisfactory, and the one best in accord-
ance with the pathological facts and the physiological assumptions; and although
in another place! I have stated it as my own belief, nevertheless, I hope in the
following pages to speak without prepossession, and to do equal justice to the
different points of view, especially as I regard the question as entirely unripe for a

present decision.

Several synonyms remain to be mentioned in addition to those
named above. These are: Paralysie amyotrophique; myopathic
paralysis, or paralysis ex alienata musculorum nutritione (Fried-
paralysis atrophica (Eisenmann) ; paralysie rhumatismale
All these names are un-

paralysis’’; they have not found

berg) ;
périphérique du mouvement (Guérin
suitable, as they imply a ¢
acceptance.

Etiology.

Various authors (Meryon, Roberts, Trousseau, and others)
Tiave believed in the existence of a diathesis, a predisposing
anomaly of constitution, asforming the basis of progressive mus-
cular atrophy, but they have not been able to state exactly what
constituted this diathesis. Friedreich defined it more distinctly
as ““a nutritive and formative weakness of the muscular tissue,
causing an increased lendency to irritative and degenerative
disturbances of nutrition in the said tissue.’ This definition is
based upon the myopathic theory, which has been so remarkably
presented by Friedreich. Other authors, in accordance with the
neurotic theory, believe that they can explain the disease by
reference to a neuropathic predisposition, such as must be
assumed in many cases of hemicrania, of angina pectoris, etc,
and consider that this view finds a powerful support in the fre-
quent combination with other unquestionable neuroses, as pro-
gressive bulbar paralysis, tabes dorsalis, mental disease, especially
dementia paralytica. They look for this predisposition in an

! Ueber vasomotorische und trophische Neurosen. Berl. klin. Wochenschrift, 187
No. 2.
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originally defective formation of ce

tain regions of the central

NErvous em, probably those masses of ganglion-cells in the
cord which are regarded as centres of muscular nutrition. It

were needless to dispute this view in detail ; at present nobody .
seems able fo give a concrete statement of his about it,and
we must confine ourselves to rather vague descriptions. It is far
more important to make clear the point that a diathesis of some
sort or other must be assumed to exist in at least a large number
of ca Among the facts which support this view, that of
heredity is of the first importance. Roberts, in 1838, was able
to prove a hereditary tendency in eighteen out of sixty:
cases, and Friedreich mentions four from 1

notion;

line
own observation.
Especially interesting is a case described by Hemptenmacher, in
which the disease could be traced far and near among the ramifi-
cations of a connection, composed of three families, which were
united by repeated marriages and could all be traced back to one
pair of ancestors living a hundred and fifty years ago. In this
case only males were attacked, and the women were spared, even
when they were themselves the medium of transmission of the
disease. Inanother case, of which Friedreich® also traces out the

family relationships with exactness, the disease was inherited not
only by male, but also by female members of the family ; a woman
transmitted it to her children, though they were the product of
three distinct marriages.  Trousseau mentions a family in which
the great-grandfather, grandfather, father, and son, suffered from
the disease, the course of which closely coincided in all the
generations. A circumstance which is sometimes connected with
heredity is the appearance of several cases in one family, es
cially among children of one father and mother; yet the same
occurs in some cases where inheritance cannot be proved, or
where at least both parents and other ancestor:
Thus, Meryon describes a case in which four brothers were
attacked by the disease; Kulenburg senior described the his-
tory of twin brothers who, without any visible cause, were at-
tacked simultaneously and in exactly the same manner in their
eighteenth year by progressive atrophy of the lower extremities.

were healthy.

1 Ueber progressive Muskelatrophie, ctc. p. 43, Obs. XIL
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which has but lately come to my mnotice, affecting
, out of seven children, two brothers

In ac
the family of a Count L
and two sisters were attacked, while the remaining three brothers
were spared. The brothers were aged from eighteen to twenty
years when attacked ; one was an officer, the other a law student;
of the sisters one was older, the other younger. The parents
were perfectly healthy, but an uncle had suffered from epileptic
dementia. In another place I have related the case of three
sisters, separated in age by intervals of three or four years, in
whom the disease developed itself at exactly the same period
(the eighth year) and took the same course, beginning with the
lower extremities.! In this case no hereditary tendency could be

proved.

As regards the influences of sez and age, the male sex shows
a decidedly greater tendency than the female. 1In the latest and
most comprehensive statistics, those of Friedreich, in 176 cases
only 33 were females, that is, about 19 per cent. ; of 28 cases of
which T possess notes, 17 were in men, 11 in women. It would
be natural to ascribe this to the greater amount of severe and
exhausting labor performed by men, which, in fact, appears to
constitute one of the caunses in a certain number of cases ; buf
this explanation does not suit in cases where the disease appears
in childhood, and attacks only the male children of a family,
whether there be a provable hereditary taint or not. Here I will
merely point to the case above mentioned, described by Hemp-
tenmacher from Friedreich’s Clinic, in which all the female
members of the family remained unaffected. The same was the
case also in Meryon’s observations: in one, four sons were
attacked, and seven daughters remained unaffected ; in another,
eight boys were attacked, while the four sisters were not. In the
case described by Eulenburg senior, that of the twin brothers,
their sisters were not attacked. It might therefore be supposed
that the original defect in the formation of the muscular system,
or of certain parts of the central nervous system, is produced or
transmitted oftener in the male than in the female sex. Yet in

!Virchow's Archives. vol. LITL. Heft 2 und 3. p. 361.
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some instances the opposite fact seems to exist, the female chil-
dren in one family being exclusively affected.!

As regards the influence of age, the period of middle life
(from 30 to 50 years) is usually spoken of as the most frequently
affected. Statistics certainly agree with this view. Wachsmuth,
among 49 cases, found 13 under the age of 5 [? 15], 8 from 15 to
80, 22 from 30 to 50, and only 6 over 50 years. Ehrhardt's and
Triedreich’s figures are similar. Of my own patients, as far as
could be ascertained, 7 acquired the disease before the age of 10,
G before their 20th year, 2 before the 30th, 8 before the 40th, 5
before the 50th, and no one later. It follows that a considerable
percentage falls within the period of youth, about one-half with-
in the first thirty years, and almost the same number in the
years of middle life, while the development of the disease in
advanced age seems quite exceptional. Upon examining the
cases singly, it appears that those dependent on a hereditary
basis, or upon any congenital pre-formation, come to view at an
earlier period of life, usually before the close of the 20th year,
while individuals who have no specific diathesis, and whose dis-
ease owes its origin to the accidental injuries, hereafter to be
described, for the most part belong to the middle period of life,
which is the most exposed to these influences.

Among the other causes which favor or perhaps directly pro-
voke the origin of the disease, acute exhausting diseases, and
certain constitutional dyscrasie, such as lead intoxication and
syphilis, must be mentioned. Not a few instances stand recorded
in which the disease is said to have developed during the con-
valescence from acute disease, as after typhoid (Moussons, Bene-
dikt, Gerhardt), after measles (Eulenburg senior, Nesemann),
after acute articular rheumatism (Anstie, Friedreich), chol-
era with very protracted typhoid (Friedberg). In the case of
the twin brothers, the disease followed an attack of measles
which affected both at once. Charcot and Joffroy have seen the
disease occur immediately after childbed. Other authors have
laid it to excesses in venery, or onanism (Aran, Oppenheimer,

! While writing these words, three sisters were brought to me from another family,
suffering from the disease, while their brothers were well.
VOL. XIV.—8
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Diemer). In Johnson's and Clar case the disease is said to
have developed in a child in’ consequence of vaccination. Prob-
ably these and similar circumstances would not have had any
influence but for the existence of a predisposition. As regards
lead-poisoning, a diffused affection of the muscles may certainly
be one of the symptoms of chronic saturnism, and this affection
reat resemblance to a certain rare group of cases of
cular atrophy, namely, the multiple or general-
ble, if only upon grounds of gene-

may beara g

progress Ve mus
ized form. Yet it were advi
ral fitness, completely to separate this saturnine affection of the
muscles from progressive muscular atrophy in the narrower
sense. The same may be said of those rarer cases of diffused
disease of the muscular apparatus which are said to have origi-
nated in the action of constitutional lues, and which improve or
get quite well under the employment of antisyphilitic remedies,
as iodide of potassium (Ni¢pce, Rodet).

Among the more direct causes, exhausting muscular activity
is to be mentioned, in the first place, however few in number may
be the cases in which excessive and unwonted efforts can be
proved to have been a cause. In favorof this view is the fact
that progressive muscular atrophy seizes upon certain muscles
and certain groups with a distinet predilection, and in an almost
regular order of succession, preferring the upper extremities, and
usually beginning with the right, and of the right selecting cer-
tain muscles of the hand and the ball of the thumb ; moreover,
the fact of the great preponderance of the male sex and the lab-
oring class. There are also some cases in which the outbrealk of
the disease has been preceded by a great strain upon the power
of the muscles first or principally affected. Betz observed
atrophy of the right side three times in smiths and saddlers, who
had to do heavy work with their right hands ; Gull observed the
same in a tailor after excessive exertion. In one, mentioned by
Hammond,' the disease is said to have been caused by an exces-
sive use of one thumb and finger in playing faro! In some of
those rarer cases, in which the left upper extremity was the first
attacked, there were special circumstances ; thus, in Friedreich’s

! Psychological and Medico-legal Journal, Sept. 1874, p. 175.
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case of a dragoon, who may have exhausted his left hand by
holding the bridle in riding; in a worker in morocco-leather,
who used to press hard with his left hand (Voisin); in a musi-
cian, who for four years played several hours a day on the bass-
viol (Schueppel). And in the cases in which the disease did not
begin in the hand, but in the muscles of the shoulder or the
lower extremities, an excessive use of the musecles attacked could
sometimes be shown; thus Schneevogt mentions two cases of
primary atrophy of the shoulder muscles, especially the deltoid,
one of the right side, in a sailor who had to pump for days
together while the ship was leaking ; the other of the left side, in
a woman who always carried her child on her left arm while
suckling it. Friedreich mentions a case in which continued
threshing was considered to be the cause of atrophy of the right
arm and shoulder, and the scapular and thoracic muscles of the
same side. Leinweber tells of a musketeer who, in consequence
of handling his piece, was attacked by atrophy of the left pec-
toralis and serratus magnus.

A primary affection of the lower limbs, commonly beginning
with the lumbar muscles, is most frequent in children (as Rob-
erts stated), and seems to be due to the preponderant use of
these muscles in standing and walking, in playing in a sitting
and bent posture. In the cases of diffused disease (Friedreich’s
“ general muscular atrophy ), the influence of universal exhaus-
tion, of excessive use of a great number of muscles, may some-
times be traced, as in a case by Vigla. In all, Roberts was able
to trace the effect of hard labor as a factor in twenty-five cases
out of sixty-nine. As to how this acts we are totally in the
dark. From the myopathic point of view we can imagine that
an excessive increase of functional physiological stimulation in a
muscle may become a direct cause of disease, as is the case in
other organs, and that perhaps certain products of decomposi-
tion, oceurring in excess during exhausting muscular activity
(carbonic acid, lactic acid), exercise an irritating chemical action
upon the muscular tissue.  Yet the exhausting muscular toil is
not sufficient by itself to explain the disease in certain persons,
but has to be helped out by supposing a congenital or acquired
disposition—a favoring individual diathesis.
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Besides exhausting labor of the muscles, rhewmatic and trau-
matic lesions have been particularly blamed as direct causes. It
is plain that these two circumstances will often coincide, for per-
sons who have to work hard with their hands are particularly
exposed to atmospheric and traumatic influences. Yet some
cases seem to show the directly favorable influence of exposure
to cold and wet. Thus, Duménil saw atrophy of the lower
extremities appear after long-continued standing in the water in
fishing for trout; Friedreich, in the case of a man who was fre-
quently exposed to the cold while chopping wood in the forest
in winter. E. IL Richter saw a total atrophy of the handsin a
man who had suffered from severe sweating of the hands, and
used therefore to bathe them in ice-cold water and snow ; Men-
jaud saw this after long-continued work in the wet and cold. Tt
is of course right to separate from these the cases, more frequent
in number, in which severe exposure to cold has caused a partial
paralysis with secondary wasting. As regards traumatic influ-
ences, they may be either lesions of the nerve-trunks with sec-
ondary atrophy of the muscles, or direct lesions of the muscular
substance (e. g., by crushing). The latter forms are designated
by Friedreich as primary trawmatic muscular atrophy, and he
relates a very instructive case in which, after the hand had been
crushed, the atrophy extended progressively upwards over the
entire upper extremity, and finally led to the complication of
bulbar paralysis.! I have formerly described a case in which the
hand was compressed for several hours, after which symptoms
entirely similar to muscular atrophy appeared.® Finally, there
oceur cases in which inflammatory irritation seems to be propa-
gated from neighboring organs (especially the shoulder and hip
joints), or cicatrices or suppurating wounds appear to be the
cause—cases which are grouped together by Friedreich as “my-
opathia propagata.’ Friedreich relates several cases of this
sort*; but they are hardly to be considered as cases of progres-
sive muscular atrophy in the narrow sense, and deserve mention

L. c. p. 286. Observ. XXIV.

* Zur Galvanopathologie und Therapie der Lil Berlin, klin.
1868. No. 2.

3L, c. p. 152, Obs. XVIIL and XIX.
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here only as showing the possibility of the origination of exten-
sive myopathies, per contiguitatem, from peripheral foci of
irritation and inflammation, without any previous lesion of the
corresponding nerve-trunks and without the intervention of neu-
ritis descendens. Whether it be proper to include here the cases
cited by Clarke, Hasse, Friedberg, and others, in which a person
who has fallen from a railway carriage, or been thrown by his
horse, etc., becomes a victim to atrophy of certain groups,
especially the muscles of the shoulder, must remain an open
question, since the injury in such cases may equally well have
fallen upon the peripheral nerves.*

Symptoms and Course.

The cardinal symptom, though often by no means the only
one, is the atrophy with its gradual development and its succes-
sive extension to certain groups of muscles; the diminution in
bulk of the muscle, accompanied by a corresponding impairment
of function. In by far the majority of cases the disease begins
with the muscles of the upper extremity, usually the right arm,
in agreement with the greater use to which the right is put in
labor. According to the latest statistics of Friedreich the disease
began (among 146 cases) one hundred and eleven times in the
upper extremity, twenty-seven times in the lower, eight times in
the lumbar muscles. Cases are very rare in which the facial
muscles are first attacked (Cruveilhier), or those of the tongue
(Roberts). 1In the latter instances there was perhaps a combina-
tion with bulbar paralysis. Sandahl found that the right upper
extremity was first attacked thirty-seven times, the left upper
fourteen times, and both at once eleven times. Among the mus-
cles of the upper extremity the interossei are first invaded almost
constantly ; and of these the interosseus externus primus is first
attacked—in my experience always so. The affection can often
be diagnosticated in its earliest stages, when the wasting of the

T lately observed a case of this kind in a colleague. Pressure, experienced during
the operation of version. produced at first a circumscript atrophy of the extensor carpi
rad nd afterwards an atrophy and corresponding functional debility of most of the
muscles of the forearm.
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interossei is inconsiderable and the falling in of the interosseous
spaces is not striking, by the diminished power of the interossei,
especially the external ones ; if, for example, the patient’s thumb
(in abduction) and his three last fingers are held,and he is told to
straighten the index and then abduct it, or separate it from the
middle finger, the movement is weakly performed, and the excur-
sion of the finger is less than in the other hand, unless the disease
has attacked both ; fibrillary twitchings will also be easily seen in
this experiment. I take pains to make this statement, because
several authors (Roberts, Wachsmuth, Friedreich) make the sur-
prising observation that when the hand is the part first attacked,
the muscles of the ball of the thumb are, as a rule, the first seized
upon. I have always seen the latter muscles preceded in the
order of attack by the interossei, that is, by the first external
interosseus. In the thumb the opponens and the weaker adduc-
tor pollicis are first and most affected, while the extensors and
both abductors and flexors of the thumb remain spared for a
long time, or altogether. The same is the case in the ball of the
little finger. 1In a few cases the disease begins, not in the mus-
cles of the hand, but in those of the shoulder, selecting from
these almost exclusively the deltoid. In such instances the
cause may generally be traced to an exhausting effort made with
the shoulder muscles (see above) ; but I have once observed the
deltoid attacked primarily in the person of a lady living under
the most fayorable circumstances, and by no means exposed to
any injury of this sort. 1In her case the interossei were the next
affected ; conversely, when the interossei have been the chief
seat of primary lesion, I have repeatedly found the deltoid the
second point of attack. the interjacent muscles, meanwhile, re-
maining untouched. This typical course, and the progression
by leaps, involving successively muscles and groups of muscles
which are widely separated (which is certainly observed in a
number of cases), are of special importance in relation to the
sease.

Still more rarely, the disease begins with certain muscles of
the upper region of the trunlk (pectoralis major, serratus magnus)
or with the lumbar muscles. I consider myself justified by the
cases before me in saying that in those few instances where the

theory of the
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disease is stated to have begun in the above-named pectoral
muscles, the disease was not a proper classic atrophy of the
muscles, but a circumscribed atrophy of certain sections of the
musculature of the thorax, caused by special mechanical inju-
ries. On the other hand, those cases where the discase began
with the lower extremities, and especially with the lumbar mus-
cles, were almost always cases of children ; and in most instances,
perhaps in all, its first appearance took the form, more or less
clearly marked in the different muscles, of pseudo-hypertrophy,
which I agree with Friedreich in regarding as merely a peculiar
modification of progressive muscular atrophy, chiefly confined to
childhood (see the following section). The pure progressive
muscular atrophy of the adult, therefore, will be found charac-
terized by beginning at the upper extremities and by attacking
limited districts, whether the interossei or the deltoid be the
first to suffer. The very rare cases in which numerous muscles
are said to have been attacked simultaneously must therefore, in
my opinion, be separated from common progressive muscular
atrophy and be classed as a special form under the name of
“multiple” or ““diffuse’ atrophy of the muscles, especially as
these cases are characterized in their course by special malignity
and acuteness, slight tendency to pauses, and a rapid and un-
broken development.*

The emaciation of the muscles attacked, the loss of exterior
contour, usually makes constant progress proportional to the
growing loss of function, and produces deformities correspond-
ing to the seat of the muscles—as, for example, the depression
between the bones in disappearance of the interossei; the flat-
tening of the ball of the thumb, and that of the little finger ; the
prominence of the upper end of the humerus and the acromial
process of the scapula when the deltoid is affected. Yet the
external loss of volume cannot always be taken as a measure of
the inner atrophy of muscle ; it does not always correspond with
the changes in function, nor with the electric reaction hereafter

to be deseribed. A clear and perfectly satisfactory explanation
of the difference has been given by Friedreich, who points out

\CE. Friedreich, 1. c. p. 28. Case V.
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the anatomical changes upon which it is based. For, while the
loss of volume can be due to progressive wasting of muscular
elements and retraction of the connective tissue which prolifer-
ates in the perimysium internum, an interstitial diffuse fatty
hyperplasia may occur in any stage of the disease, and especially
in the early stages; earlier authors incorrectly supposed it to
be a constant and characteristic factor of the muscular affection.
This occurs especially in the muscles of the lower extremities,
more rarely in those of the shoulder and upper arm, still more
rarely in those of the hands and forearm. If there is a consid-
erable degree of interstitial fatty hyperplasia, thé volume of the
muscles may remain apparently normal, in spite of a complete
loss of function, and, usually, of the electric reaction as well;
an excess of volume, a pseudo-hypertrophy, may even occur, as
is especially the case in the muscles of the calf when the loss of
substance in the upper extremity is marked. The fatty muscles
in 5\\Ll) cases are characterized by their soft, spongy, lipoma-like
consistency ; the functional and electric tests, and, still more
certainly, the removal of the tissue by excision or the harpoon,
give decisive proof. In a few cases, a well-developed panniculus
adiposus may conceal even an advanced atrophy, especially in
the muscles of the arm and shoulder of corpulent women.

A symptom of extreme frequency, both in the initial stage
and during the entire course of the disease, until the muscle is
wholly gone, consists in fibrillary contractions ; that is to say,
visible contractions of single bundles of fibres following each
other in successive impulses, or running in waves over the sur-
face of the muscle. Sometimes they are only single movements
of lightning-like rapidity, and sometimes they form a continuous
series of oscillations of greater or less intensity. Usually they
appear spontaneously—that is, without visible external cause;
but they are often provoked or increased by external circum-
stances; for instance, when such parts of the body as the
shoulder and thorax, usually covered, are exposed to the air, or
when active and passive movements are tried, and especially
when the parts are stroked or otherwise mechanically irritated,
or when electrical irritation is employed.  An explanation of
this symptom will be attempted in another place, in connection
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with the statement of the theory of the disease; for the pres-
ent it is sufficient to say that its pathognomonic importance,
though overrated by the first observers, certainly deserves to be
rated highly, owing to the frequency and the earliness with
which the symptom appears. Far less common than these
so-called fibrillary (more properly *‘fascicular’’) contractions are
the clonic or tonic contractions of entire muscles or groups of
muscles, which also are sometimes produced or increased by
external irritation, and are accompanied by distinct locomotor
phenomena in the parts concerned, and by intense pain, after the
analogy of the well-known cramp of the calf.

As the muscles lose their power in the progressive course of
degeneration, permanent contractures and deformities arve often
developed, which present something typical in their appearance,
owing to the fact that some muscles are spared while their
neighbors are attacked. The case is quite analogous to that of
the so-called essential paral of childhood, in which certain
muscles or groups of muscles are usually selected, only that in
childhood the conditions for the development of permanent
deformities are more favorable, which insures their greater fre-
quency. The commonest deformity is the so-called clawed
hand (main en griffe, Klauenhand, clasped hand), which consists
in permanent flexion of the last two phalanges of the fingers
while they are extended at the metacarpo-phalangeal joint. This
deformity is caused by atrophy of the internal and external
interossei (as Duchenne first strikingly proved by faradic exper-
iments), which, acting together, flex the fingers at the first
phalanx and extend them in the second and third. When,
therefore, the force of the interossei is diminished or reduced to
nothing, the above effect must occur, owing to the preponder-
ance of their antagonists, the extensor digitorum communis,
the extensor indicis, and extensor digiti minimi on the one
hand, and the flexor digitorum sublimis and profundus and the
Iumbricales on the other. The deformity is therefore pathog-
nomonic, not so much of progr ve muscular atrophy as of
wasting of the interossei; I have, for example, observed it very
well developed in a case of atrophy of those muscles, caused by
ion). In consequence of the

direct traumatic lesion (compre:
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atrophy which usually occurs in certain muscles of the ball
of the thumb—namely, the opponens and the adductor—there
occurs a corresponding deviation of the thumb with abduction
and extension in the first phalanx, and flexion in the second.
In the shoulder-joint an atonic subluxation often occurs, espe-
cially in children, with dislocation of the head of the humerus
in the direction of the coracoid process. A similar dislocation
with hyper-extension of the arm may also appear, though more
rarely, in the elbow-joint. Atrophy of the scapular and dorsal
muscles may also lead to various forms of dislocation of the
scapula and scoliotic or kyphotic bending of the vertebral col-
umn. Severe deformities of the lower extremity are exceptional,
at least in adults, while in children the various forms of club-
foot may appear, especially the paralytic pes varo-equinus caused
by atrophy of the muscles of the calf and preponderance of the
antagonists, tibialis anticus and posticus.

The electrical reaction of the affected muscles corresponds in
general with the loss of volume and of voluntary power. This
fact was noted by the earliest observers, as regards the faradic
current. There is, therefore, no proper diminution of the electro-
muscular (farado-muscular) contractility ; in proportion as the
contractile elements of the muscle disappear, the visible effect of
direct intra-muscular faradization becomes weaker and wealser,
and in extreme cases imperceptible. Some anthors suppose they
have observed a disproportionate loss of farado-muscular con-
tractility ; but they may easily have been deceived by the com-
pensatory lipomatosis, which is capable of quite concealing the
loss of muscular tissue.

1t may be affirmed without question that the direct faradic
stimulation affords the best gauge of degree of degeneration of
the contractile elements, and a far exacter test than voluntary
motility, or the electric motility as tested by stimulating the

nerve (with faradic electricity ; the ““motricité ™ of Flourens).
In both the latter tests the results are far harder to estimate ; if

the energy of the will is great, or if irritability is increased, or
the peripheral nérves are more easily invoked to action, the effect
of stimulating may be far too great; that is, it may lead to an
over-estimate of the power remaining in the muscle. This i
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especially the case in the initial stages of the disease, in which
there is often an atrophy of the integuments and an increased
reflex irritability, which easily give rise to mistakes on the part
of inexperienced persons. For the same reasons voluntary
motility and indirect (faradic) excitability are retained longer
than farado-muscular contractility, although they grow con-
stantly less; but at the last, when degeneration is complete, and
the muscles are cirrhotic and shrunken, even these are entirely
powerless to provoke reaction. In all cases that T have been
able to examine carefully I have seen the indirect faradic irrita-
bility disappear some time before voluntary motility, which is in
perfect agreement with the action of the constant current, of
which I shall presently speak.

Some authors have observed in the earlier stages an increased irritability under
the action of the induced and the constant current, in direct and indirect applica-
tion. Leaving out of view the sources of error, these cases (certainly very rarc)
must probably be referred to a temporarily heightened initability of the intra-
museular nerve-twigs, which (according to Friedreich) is due to inflammatory irri-
tation communicated from the muscular tissue. This may also account for the
prolonged closure-reaction (cl lonus) mentioned by Benedikt.

The test of the constant current gives in general a quite anal-
ogous result. In direct galvanization the muscles, and especially
the interossei, usually continue for a long time to contract in the
normal way, but the force of the contraction gradually grows
less, proportionally to the progress of the atrophy and the loss
of voluntary motion, so that stronger and stronger currents are
required to produce a minimum of contraction at closure or
opening of the circuit. I have always noticed that the reaction
to very strong constant currents held out longer than that to the
strongest faradic currents ; it is true that sometimes batiery cur-
rents of sixty or more elements (Siemens) must be employed,
and the current frequently closed and opened ; and sometimes
contraction can only be obtained by reversals of currents. It is
important to establish in this way the last rel as it were, of
remaining vitality in the muscle, especially as the prognosis and
treatment may in some cases be affected by the fact. The gal-
vanic excitability of the nerve-trunks also remains unimpaired
for a long time. In later stages a quantitative diminution of the
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reaction may oceur, perhaps caused by secondary degenerative
changes in the peripheral nerve-trunks; the peripheral excita-
bility, in such cases, seems to have suffered more than the
capacity to conduet voluntary impulses, as we have observed in
some cases of severe peripheral, especially traumatic, lesions of
the nerve-trunks. In this regard the fact observed by M. Rosen-
thal is of interest; the nerve-trunks behaving differently at dif-
ferent points in their course, so that while electric stimulation
applied to a portion situated near the centre may produce nor-
mal effects, its results may be less than normal, or even quite
wanting, when a more peripheral tract is stimulated. Besides
these quantitative changes, qualitative alterations in the muscu-
Jar reaction may attend a later period of the disease, consisting
of a slight deviation from Brenner's law of contractions, namely,
an increased reaction under anodic closure, and, less commonly,
under cathodic opening. These phenomena, analogous as they
are to certain others, point to severe degenerative changes in the
peripheral nerve-trunks and muscles. Reversal of formula, and
the extreme degrees of qualitative deviation from the formula of
reaction have never been encountered by myself in progressive
muscular atrophy.

Tt is proper in this place to mention one other interesting anomaly of reaction,
whose frequent occurrence in progressive muscular atrophy was first remarked by
Remak. I mean the so-called *diplegic contractions.” Remak found that contrac-
tions could be produced in the atrophied muscles of the arm, when the positive
electrode was placed in an “irritable zone,” which extends from the first to the
fifth cervical vertebra, or, still better, in the carotid fossa or the triangle hetween the
lower jaw and the external ear, while the negative was put below the fifth cervical
vertebra. The contractions were always upon the side opposite to the anode, but

when the electrodes were applied in the median line they occurred on both sides
if the current was very weak, they were limited to the muscles most severely affected.
Remal regarded these as reflex contractions, originating from the superior cervical
ganglion of the sympathetic, and especially as the patient perceived a sensation
behind the ball of the eye when the current was closed ; he made some extensive
theoretic conclusions, about which we shall have to speak later. While Fieber and
Renedikt could not produce the diplegic contractions, Meyer, Drissen, and Erb (in
case reported by Friedreich ') confirmed Remak’s
regular attempts, T have succeeded in demons

atement. For my part, in spite of

ating the diplegic contractions in only

1Case V. of Friedreick’s, above quoted.
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one case of progressive muscular atrophy, and here the phenomena by no means
followed the order as stated by Remak. I also entirely disagree with Remak as
regards the interpretation of this symptom, and believe that they ought to be taken
as genuine reflex contractions, independent of the sympathetic, and caused either
by excessive irritability of the central reflex apparatus, or by an abnormal excita-
Dility of the muscles themselves.!

Among those symptoms which occupy a secondary place in
respect to frequency and dignity, the disturbances of sensibility,
the vaso-motor and trophic disturbances, and the oculo-pupillary
phenomena deserve a special consideration.

The sensibility, in the majority of cases, presents no change
worth mentioning. But in a certain number of cases the develop-
ment of the affection in the muscles, or at least its higher grades
of development, are preceded by paroxysms of painin the affected
parts. Sometimes the pains follow the course and distribution
of single nerve-trunks, as that of the median and ulnar nerves in
the arm ; sometimes this is not recognizable, and the pains seem
rather to take their origin in the muscles themselves, in the sensi-
tive nerves which supply muscular tissue. The latter explanation
is at least favored by the circumstance that compression and
active or passive motion provoke or increase the pain, as also,
that electro-muscular sensibility seems to be increased in a few
cases. In later stages, after the neuralgic and hyperalgic symp-
toms have passed away, or even while they still continue, a
moderate degree of an:wsthesia is often developed in the form of
partial paralysis of sensation (dulling of common sensation,
analgesia with normal sense of touch?), especially in the finger-
tips and hands. The farado-cutaneous sensibility may present a
similar diminution. I have never observed higher degrees of loss
of sensibility in cases of uncomplicated progressive muscular
atrophy. Paralgic symptoms, as a sensation of cold and numb-
ness in the finger-tips, formication, etc., are more common.
Finally, the exaltation of reflex excitability must be mentioned
here; for, independently of the diplegic contractions, which

1Cf. Centralblatt. 1868, No. 3.
*Cf. Landois and Mosler. Neuropatholog. Studien Berl. klin. Wochenschrift. 1868.
No. 45.
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probably are due to this cause, abnormal reflexions may occur
(e. ¢, when needle-pricks, tickling of the soles, etc, are em-
ployed), especially in the initial stage of progressive muscular
atrophy.

Vaso-molor trophic disturbances of various degrees and extent
may occur in the affected regions. The lemperalure of the limbs
that have been attacked is sometimes a little elevated in the
beginning ; Baerwinkel demonstrated in one case a local eleva-
tion of 1° with a full radial pulse ; Frommann found on the side
first attacked a rise of 0.2° or 0.3° C. In most cases, and in
advanced stages, a local rise of temperature cannot be demon-
strated, and at a later period a decided lowering may occur,
which, according to M. Rosenthal, may amount to 4° C. The
color of the parts is usually normal ; sometimes it is pale, and
rarely of a distinetly livid or cyanotic character. In a few cases
a local ischwemia is observed from time to time, especially of the
hands and fingers, a sudden coldness and paleness of the parts,
followed by relaxation of the vessels, redness, etc., such as
occurs in the well-known forms of vaso-motor neurosis. It is
also worthy of note that in a few cases ezcessive local swealings
occur, which usually seem to pass into a general increase of the

secretion of sweat.

Of the frophic disturbances (in the stricter sense of the term),
an atroply of the outer integuments must be mentioned, which
often accompanies the muscular lesion. It affects all the layers
of the integument, the epidermoidal tissues as well as the cutis
and the subcutaneous tissue, but scarcely ever reaches an ad-
vanced degree, even when the muscular disease is far advanced,
and may be wholly wanting. Here perhaps we ought also to
mention the painful swellings of the joints (arthritis nodosa),
first spoken of by Remalk, and observed chiefly in the early
stages of the atrophy; Remak conceived of them as ‘“neuro-
paralytic inflammations,” and connected them with the sympa-
thetic. T have observed them in some of the phalangeal joints
in several cases, which were treated early ; likewise in one case
of primary disease of the right deltoid where the corresponding
shoulder-joint was affected in a pronounced manner. These
Joint-affections are doubtless genetically related to the ‘“neuro-
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trophic”” arthropathies of tabes dorsalis, of which Charcot® has
spoken, except that the latter are more frequent in the large
joints, as the knee, shoulder, elbow, etc., and therefore are of
greater pathological importance.

Oculo-pupillary symploms, of the sort previously described
under Hemicrania and Basedow’s disease, occur comparatively
rarely in progressive muscular atrophy, but they deserve a spe-
cial attention on account of their theoretic relations.

(¢! fon of the pupil was menti by gt (1855) and Baerwinkel
(1858). The first exact description originates with Voisin, and relates to a case in
Bouillard’s clinic. The patient was a man, aged forty-four, and had suffered seven
or cight years with the disease—first in the left, then in the right arm. His left eye

was the first attacked; a contraction of the pupil appeared, which reduced it to
half the size of the other, but did not prevent its reacting normally; the cornea was
flattened, so that its most prominent portion seemed nearer by one millimetre to the
In a few months the same phenomena oceurred in the right eye; both pupils

were equally contracted, and reacted slowly, the cornea was equally flattened on
both sides, and the sight of both eyes was poor. In a case given by Menjaud, of
muscular atrophy chicfly confined to the distribution of the median and ulnar
nerves of both arms, there existed a considerable contraction of the left pupil.
Bergmann also observed in one case contraction and slow reaction of the left pupil;
M. Rosenthal found unilateral contraction in four cases; Friedreich found in one

ive

temporary contraction and sluggish reaction of both pupils. These few pos
observations are far outnumbered by the negative; for example, Duchenne, in
remarking on Voisin's account, says expressly that among several hundred () cases
Iie never once met with the phenomenon.  And in all those which I have cxamined,
T have never heen able to make out these disturhances of innervation of the eye.
They must, therefore, be looked upon as a very rare complication of compressive
muscular atrophy.

Of the general symptoms, fever must first be mentioned ; it
may occur in a few cases of progressive muscular atrophy, espe-
cially in the initial stage, either as repeated attacks of chill or
as a continuous increase of temperature, very slight in amount,
which lasts for days or even months. Remak is, as far as T
know, the first who has called attention to the existence of
febrile symptoms in connection with arthritis nodosa in the ini-
tial stage of the disease ; he drew from its presence a fresh proof
of the connection he assumed to exist with the sympathetic

! Archives de physiologie. L. 1868, II. 1869,
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nerve or the sympathetic centres in the spinal cord. It remains
for further observation to decide whether these initial symptoms
of fever are most common in the cases which are accompanied
by acute arthropathy, and whether they perhaps are connected
with the latter. In the later stages there may occur transitory
or permanent elevations of temperature, which may be variously
interpreted ; they are usually dependent on complications (dis-
eases of the lungs, decubitus, etc.), but in a few cases they seem
essentially to depend on the pyrogenic action of products of
inflammation and decomposition, reabsorbed from the muscles
and infecting the blood (Friedreich).

Friedreich mentions the case of a man of twenty-cight years, whose pulse usually
exceeded 120, who suffered from elevation of temperature that lasted continuously
over seven months, striking pallor of the face and the mucous membranes, frequent
dryness of the tongue, disposition to diarrhcea, constant and abundant excretion of
urates, and a considerable swelling of the spleen. The final result could not be
known. No similar cases have as yet been reported.

Among the general symptoms may be mentioned the cLanges
in the secretions of the sweat and wrine which have been
observed in some cases. An excessive sweating (hyperidrosis)
of a generalized character occurs especially in the later stages
(Frommann, Friedreich); its origin and its relation to the
other symptoms are at present wholly uncertain (see *“ Analysis
of Symptoms.”) Concerning the qualitative and quantitative
changes in the composition of the urine, there are but few and
very discordant statements. Friedberg and Frommann each
observed in one case a deposit of lime in the urine; the latter
found the urine pale, turbid, slightly alkaline, with abundant
sediments of carbonate of lime, which he believed to originate
from the atrophied muscles. Bamberger, however, found in one
case urea and chloride of sodium in normal or increased quan-
tity, great increase of sulphuric acid, and considerable diminu-
tion of the uric and phosphoric acids. An examination of the
blood at the same time showed a considerable incre: in albu-
men and blood-corpuscles. More important, but not yet con-
firmed by other observations, is the increase of creatinin in the
urine, observed by M. Rosenthal in three cases. Friedreich
found the urine acid in three cases, of quite high specific gravity,
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containing more or less constant sediments of urates, and free
from albumen. It is greatly to be wished that the number of
exact and full examinations of urine might be increased, with
the view of explaining the chemical changes in muscular sub-
stance produced by the dis

In passing now to the consideration of the progress of the
disease, we have, in the first place, to make a few remarks upon
the manner in which it extends itself, and the irradiation of
the myopathic process. This important point, unfortunately, is
not yet so clearly made out by clinical observation as might be
desired. We have seen that the disease begins most often with
certain muscles of the hand (interossei, ball of the thumb), more
rarely with the shoulder (deltoid), still more rarely with the
lower extremities (lumbar muscles) or the muscles of the truul.

se.

In the ordinary course of the disease, when.the upper extremities
are primarily or exclusively affected, a series of muscles belong-
ing to the forearm, upper arm, and region of the shoulder, are
gradually implicated. The influence of contiguity in the prog-
ress of the disease, a continuous passage from affected muscles
to their neighbors, a direct propagation of the inflammatory
(myositic) process, due to propinquity, can by no means, in my
opinion, be certainly shown. Tt is contradicted by the circum-
stance already mentioned, that the primary affection of the inter-
ossei is very often followed directly by that of the deltoid, and
wvice versa, the intervening muscles remaining intact. The
adherents of the myopathic theory, it is true, help themselves
out with the assumption that two centres of disease may exist at
once—in the muscles of the hand and in the deltoid. They
describe the disease as ascending from the former to the fore-
arm, and as descending from the latter to the upper arm, and
crossing laterally to the muscles of the chest and back.' The
case is similar, according to them, in the lower exlwmities,
where the process usually ascends from the legs to the thighs,
buttocks, and loins, or from the loins to the higher muscles of
the trunk, and seldom descends from those of the buttocks and
It is true, it is just as easy to

loins to the lower extremities.

\CE. Friedreich, 1. c. p. 230, and elsewhere.
VOL. XIV.—9
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admit a still greater plurality of centres of this sort, one for
each single muscle attacked, as it is to grant several centres
which gradually unite in one. But, leaving the question of
propagation by contiguity unsettled for the present, there
remain two other important points in respect to the progression
of the muscular disease. One relates to the way in which the
process is limited, especially to segments of the skeleton marked
by the greater joints; the other, to the habitual escape of certain
muscles and groups of muscles. In a large number of cases the
disease, beginning with the muscles of the hand, does not pass
beyond the wrist, or, at least, remains comparatively stationary
for a very long time ; in other cases another series of muscles in
the forearm, especially the extensors, are affected, and a bound
seems set to the progress of the disease at the elbow-joint. Con-
versely, when the disease begins at the shoulder, the muscles of
the upper arm only are often attacked, while those of the fore-
arm are spared. In atrophy of the leg the knee-]
set an upward limit to its progress. It is true, as Friedreich
states, that this bound can be passed, and, after the process has
overleaped the joint, it may attack the neighboring limb, and
there make more or less progress. But in this case also, accord-
ing to Friedreich’s view (which is supported by several autop-
sies), the spreading takes place entirely per contiguitatem, e
from the biceps and brachialis anticus to the body of the supma-
tor longus, which lies directly upon their insertions ; also to the
extensor carpi radialis longior and brevior, and the upper part of
the extensor digitorum communis, which lies next to the latter.
Besides, the temporary or permanent arrest by no means always
takes place at the joints, but often enough occurs before the
disease reaches them, as may occur at any point whatever of the
trunk. There are even cases in which the disease arrests itself
in the body of a muscle, so that only a few larger or smaller
segments of muscular bundles are affected, while the rest are
perfectly sound. Friedreich describes such a condition in the
cucullaris, deltoid, and the glutzei. It is remarkable that all
these muscles possess a double or even a more numerous supply
of merves. As respects the relative or absolute immunity of
certain muscles, those of the neck and head are affected only in
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exceptional cases. The instances where some muscles of the
head, especially those of the lips and tongue, are affected,
usually belong to a combination with progressive bulbar paraly-
sis, or to progressive glosso-labial atrophy, which is still distin-
guished by some as an independent disease. The striped mus-
cles of the organs of the higher senses (extrinsic muscles of the
globe and internal muscles of the ear) seem never to be affected.
The diaphragm, the straight muscles of the abdomen, and those
of the larynx, are unquestionably affected in some cases, thongh
rather rarely.

It remains to say that the symmetric museles of both halves
of the body are usually affected, but by no means to the same
degree and extent. Often, even after a long continuance of the
disease, its intensity is much less in one extremity than in the
other; and in these cases the peculiar condition of a crossed
attack is often developed, in which one upper and the opposite
lower extremity are chiefly affected. I have elsewhere described
several very marked cases of this sort, some of them in connec-
tion with psendo-hypertrophy of the lower extremities.

With the exception of certain cases already described, the
course of the disease is generally very protracted. Its progress
is usually extremely slow, especially at the first, and produces
at first no trouble, and particularly involves no danger to the
general health or to life ; its results are confined to the local dis-
turbances caused by the increasing disability of motion. A spon-
taneous retrogression of the process in the muscles after they are
once atrophied, with a spontaneous disappearance of the clinical
symptoms which depend upon the atrophy, never takes place,
as far as we can judge. But there is no doubt that the disease
may remain stationary for a longer or shorter time, even for
years, at any period of its progress; this has been shown by
what has been said above. Can this arrest continue, not only
for years, but permanently—that is, so that there will be no
relapse during the normal period of life? We are hardly en-
titled to answer this question in the affirmative with the expe-
rience we have had, and especially when we reflect that our

1 Virchow's Archives, Vol. 49. p. 446 ; vol. 53. p. 361,
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Inowledge of the disease does not extent beyond twenty-four
years in all.

The first serious danger to life in progressive muscular atro-
phy oceurs when the respiratory muscles are attacked; though
the most important of these, namely, the diaphragm and the
muscles of the larynx, as well as the recti abdominis, are usually
spared. Yet the very frequent affection of the large accessory
muscles of breathing, as the pectoralis major, serratus anticus
magnus, cucullaris, etc., may be an indirect source of danger;
slight diseases of the respiratory apparatus, impediments to
breathing which would otherwise be easily overcome, such as
simple catarrh of the bronchi, may, under some circumstances,
produce asphyxia and death. In other cases death is caused by
the rapid progress of bed-sores, during which the patient, espe-
cially when the lower extremities and the muscles of the trunk
are affected, grows more and more helpless, cannot leave his bed,
cannot even change his position without help, which circum-
stance, especially if the muscular layer of the back be atrophied
or the integuments thinned, exposes him very greatly to the
danger of bed-sores.

A cause of death which does not lie in the disease itself con-
sists in the complications which may be allied to the disease.
One of these is so frequent, and is clinically so nearly allied to
progressive musenlar atrophy, that it must be considered not as
an accidental combination, but as a combined disease, arising
from the same or similar pathogenic causes. This is progressive
bulbar paralysis. We shall speak further of its relation to pro-
sive muscular atrophy, when we come to the theoretical

s; at present let it be simply remarked
that it may form a cause of death, either by producing a gradual
palsy of the muscles of swallowing and of the larynx, or, when
it occurs in the apoplectic form (Joffroy), it may be accompanied
by hemorrhage in the rhomboid fossa, or by embolism or throm-
bosis of the vertebral artery, with immediate palsy of the respi-
ratory centres. In many cases death has been caused by acute
intercurrent affections of the lungs or chronic miliary tubercu-
losis, either while the disease is in full progress or after if
appears to have been arrested.
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Pathological Anatomy.

‘We must distinguish the anatomical changes in the muscular
apparatus from those in various parts of the nervous system.
‘We begin with the former, partly because the conditions them-
selves are simpler and more constant, partly because their inter-
pretation is clearer than is the case with the alterations in the
nervous system.

We have information regarding the diseased muscle in the living subject, de-
MiddeldorpfP's harpoon,

Duchenne’s emporte-pidce histologique, or similar instruments. This procedure has

rived from excision or from explorative puncture with

Deen less used in progressive muscular atrophy than in pseudo-hypertrophy, which
is probably due to the fact that the introduction of the trocar into a hyper-volumi-
nous muscle scems easier of exccution than when there is an atrophied mass to deal
with. Excision of muscle is dangerous, and ought decidedly to be rejected ; it
Teads, as T hiave convinced myself in a case recently operated upon by another, to a
long-continued suppuration, even if the wound at first behaves very well; etensive
erysipelas and severe general symptoms have also been observed (Friedreich).

Puncture is fgee from these dangers, but does not always lead to certain results,
partly Iwecuusfllc muscle is not penetrated, and partly because the portion remoyed

may happen fo be unaffected; it must, therefore, in many cases, be repeated.

‘While most of the earlier investigators, especially Meryon,
Duchenne, Cruveilhier, Wachsmuth, Valentiner, and others, re-
garded the process as simple fatty degeneration of the muscular
fibres with secondary disappearance, and finally a perishing of
the sarcolemma, others, as Robin, Friedberg, Foerster, Schuep-
pel and Hayem, defended more or less decidedly the inflamma-
tory theory, considering the fatty metamorphosis of the primi-
tive fibres as secondary and subordinate. The results of Charcot
and Joffroy, Duménil, and others, are less definite. Recently
these questions have been brought to a conclusion by the inves-
tigations of Friedreich, which I think fully exhaustive and con-
vincing upon this point. According to these, the disease con-
sists in an essentially inflammatory process, a “polymyositis
chronica progressiva.”” The first changes begin in the perimy-
sium internum as hyperplastic growth of the interstitial con-
nective tissue in its finest ramifications among the single primi-
tive bundles. At the same time there occur phenomena of
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irrifation in a greater or smaller number of primitive bundles,
in the form of swelling and multiplication of the muscular cor-
puscles, and especially proliferations of their nuclei, and some-
times parenchymatous granular cloudiness of the cross-striped
fibrillary substance. In a few cases hypertrophied muscular
fibres, and a dichotomous or trichotomous division of the hyper-
trophied fibres (Friedreich), was seen. During this increase in
interstitial tissue, the wasting of the muscular substance goes
on in various ways, partly by simple emaciation and progres-
sive dissolution without loss of transverse striation (sometimes
preceded by longitudinal, transverse, or elementary fission), and
partly by waxy or fatty degeneration. The final result is a
more or less complete fibrous degeneration (cirrhosis) of the
muscle. An accessory process, by no means constant or essen-
tial, is the diffused lipomatosis of the muscle, which appears
sometimes early, sometimes late in the course of the disease.

Tt is important to know that the development of fat, where present, always
begins outside of the proper muscular elements, within the hyperplastic interstitial
connective tissue. In the early stages it is easy to show the process of origination
of fat-cells from the corpuscles of the connective tissue, by the latter becoming
filled with larger or smaller drops of fat which run together into globules, as Vir-
chow has described it. If the lipomatosis occurs at a stage when the atrophy of
the muscular clements proper has not yet reached a great degree of development,
we can see yellowish streaks and lines of fatty tissue through the muscle, which in
other respects looks normal. In the highest degree of fibrous degeneration the
muscles, according to their original shape, assume the form of thin, hard, reddish
gray cords, or else of tendinous membranes, in which light reddish stripes and
1slands are seen, the relics of the old muscular tissue. But if a considerable devel-
opment of fat-cells subsequently occurs within the already cirrhotic muscle, its
volume may increase again, so that it regains or overpasses its former dimensions,
as is especially the case in the calf of the leg; but a section of an extreme case of
this lipomatosis shows the muscle changed into a mass of fatty tissue, which exhi-
bits the original fibrous structure of the muscle and the course of the former bun-

dles of fibres by the dircction of the streaks of fat; the remains of muscular sub-
stance are represented by a few reddish, gelatinously transparent streaks in the
lipomatous tissue. The cause of the lipomatosis is at present quite obscure, but it
must be referred to local peculiaritics of nutrition, rather than to general character-
i

s, as its predilection for certain museles proves. In regard to the ofher ana-
tomical details the read

er must be referred to Friedreich’s complete account.!

1L, c. chap. 2. pp. 46-92.
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The statements of different authors regarding the pathologico-
anatomical changes in the nervous system unfortunately dis-
agree widely. This is especially true of the older accounts, and
is explained partly by the defectiveness of the old methods of
investigation, and partly by the circumstance that, being pre-
possessed for one or another view, investigators have turned
attention sometimes to one, sometimes to another section of the
nervous system. The anlerior spinal nerve-roots were the first
to assume importance, owing to Cruveilhier’s view ; Cruveilhier
himself found a high degree of change in them in two cases.

The first of these was the case of the rope-dancer Lecomte, which was mentioned
in the introduction. The brain and cord and posterior roots were normal, but the
anterior roots from their point of exit to where they unite with the posterior were
greatly atrophied. The muscular branches proceeding from these trunks were
smaller in size than the cutancous, and in them the neurilemma preponderated over
the muscular substance. In those nerves which ramify in the ball of the thumb
scarcely anything but neurilemma existed. In the second case the anterior roots
were found similarly atrophied, by comparison with the posterior; the ratio of their
thicknesses in the cervical region was 1:10 (normally 1:8); in the dorsal and
lumbar regions as 1: 5 (normally 1: 1} or 2). The posterior roots, brain and cord
were unchanged in this case also.

Atrophy of the anterior spinal roots was confirmed by the
following authorities; in some cases it is mentioned in connec-
tion with other changes: Reade, Duménil (two cases), Schnee-
vogt, Valentiner, Menjaud, Clarke (three cases), Trousseau,
Vulpian (two cases), Luys, Jaccoud (two cases), Schueppel,
Grimm, von Recklinghausen, M. Rosenthal, Hayem, Charcot
and Joffroy, Baudrimont, Friedreich (two cases). On the other
hand, the integrity of the anterior spinal roots is expressly stated
by Oppenheimer, Axenfeld, Aran (two cases), Cohn, Friedberg,
Meryon, Virchow, Clarke (in the case observed with Gairdner),
Frommann, Gull, Friedreich (four cases), Tuerck, von Reckling-
hausen (second case from Bamberger’s Clinic), Joffroy, and Fr
richs (case described by Swarzen: Thus twenty-six positive
observations stand opposed to nineteen negative. In a few
reports of autopsies, not here given, the anterior roots receive
1o special mention.

‘While Cruveilhier had found the spinal cord itself uninjured,
Valentiner, on the contrary, discovered in 1855 a central softening
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of the medulla in the neighborhood of the three lowest cervical
and the uppermost dorsal nerves. The elements of the region of
transition from gray to white substance were obliterated ; the
softened places showed numerous granule-cells. Schneevogt
found also, in addition to the lesions of the sympathetic, of
which more will be said presently, a softening of the cord from
the fifth cervical to the second dorsal nerves. Frommann, in the
case observed in Leubuscher's Clinic, describes as the leading
alteration a red softening, involving chiefly the anierior and
lateral colwmns from the medulla oblongata downward ; it in-
volved especially the commissures and the innermost parts of
the anterior columns, lying next to the commissure. Luys seems
to have been the first to call attention to the frequency of the
affection in the gray substance; he found the latter, in the
neighborhood of the cervical enlargement, full of very hyperemic
vessels, which were studded and surrounded with granular exu-
dation (fat-granule cells). The same granular masses, and many
corpora amylacea, were scattered through the gray substance.
The ganglion-cells of the anlerior cornua had almost disap-
peared in the part affected, and were replaced by those granular
masses ; only here and there could a few ganglion-cells be recog-
nized, in a state of decided retrogressive metamorphosis, brownish
in color, full of dark granules, and with their anastomoses and
processes broken off or entirely wanting. The degeneration
affected principally the left anterior cornu, corresponding with
the seat of the muscular atrophy, which was chiefly on the left
side, and the left-sided atrophy of the anterior roots.

This observation of Luys furnishes an important contribution
to the changes of the gray substance, especially of the anterior
cornua.  For further developments of this point we may especi-
ally refer to the numerous and careful examinations by Lockhart
Clarke. In all the six cases described by him, more or less
extensive changes in the gray substance were found, with especial
implication of the anterior ganglion-cells, and in part with
changes in the white columns and the spinal roots. The changes
consisted partly in great dilatation and crowding of the blood-
vessels, partly in gray softening with fatty granular deposits
(““granular disintegration »’), which must clearly be regarded as
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the result of érritative inflammatory processes, and partly in
induration with abundant hyperplasia of connective tissue and
atrophy of the nerve-elements.  Especially important are the
changes (observed previously by Luys) in the mullipolar gan-
glion-cells of the anterior cornua, in the description of which
Clarke agrees entirely with other observers (Duménil, Schueppel,
Hayem, Charcot, and Joffroy) : brownish discoloration, granula-
tion, thinning and loss of the processes, diminution of the size of
the cell-body, and its transformation into non-nucleated angular
bodies, which sometimes glisten, or possess indistinet boundaries,
with final complete disappearance of the cell. The cause of this
change is probably without doubt due to the inflammatory
softening or hardening of the gray substance of the anterior
cornua, in cases where such inflammatory changes are found.
‘Whether in other cases, as Friedreich supposes, the atrophy of
the ganglia is possibly due to the suspension of the physical
function of the muscle for years, may remain an open question.
A disease confined chiefly or wholly to the gray substance is
found noted in another series of autopsies. Gull found, as the
leading change, a considerable dilatation of the spinal canal in
the cervical region, between the fifth cervical vertebra and the
origin of the third and fourth dorsal nerves. The cavity thus
formed was full of a serous fluid; the gray substance had dis-
appeared, with the exception of a thin layer which surrounded
the cavity and could be stripped off like a membrane ; the white
medullary strize and the roots seemed normal. The observations
of Schueppel are very similar, except that the hydromyelia
extended down to the tenth dorsal vertebra. Hayem also found
the gray matter of the cervical region exclusively affected (indu-
rated), especially in the anterior cornua, while the white columns
were quite normal. Grimm found in his case a considerable
enlargement of the central canal at the expense of the gray sub-
stance, which was flattened by pressure to a ring-shaped plate.
The cord also presented in its lower cervical and upper dorsal
regions a fusiform swelling, composed of a new formation (me-
dullary sarcoma). Upon microscopical examination the gray
substance appeared composed of fine connective tissue with its
fibres much interlaced, amongst which a few nervefibres and
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some atrophied nerve-cells were visible. In the white substance
there was hyperplasia of the connective tissue along with increase
of the axis cylinders. The nerve-roots were in fatty degeneration,
especially the finer fibres of the anterior roots. Grimm considers
that this observation allows the hypothesis of a chronic myelitis,
as the cause of the lesions found ; he thinks the carcinoma an
accidental complication, which commenced at a later period.
While these observers found the gray substance the chief, if
not the only seat of alteration, there are not wanting cases in
which there was nothing found but a degenerative atrophy of the
white columns of the cord ; this affected sometimes the antero-
lateral colwmns (as in Frommann’s case), and sometimes the pos-
terior. Considerable atrophy of the antero-lateral columns was
found by Baudrimont, Duménil (and others), though Duménil
found it conjoined with hyperzmic inflammatory changes in the
gray substance and atrophy of the ganglion-cells. Virchow was
the first to discover in the posterior columns gray degeneration,
visible to the naked eye, with extensive loss of nerve-substance,
deposition of a soft substance with numberless corpora amylacea
and longish oval granulated nuclei. The very same change was
observed by Friedreich in one of his six cases; and in one of
Clarke’s cases, along with d se of the antero-lateral columns
and the gray substance, there was a preponderant change in the

posterior columns ; and in the case of Swarzenski’'s from Fre-
richs’ Clinic a total transformation of the latter was found, with
granular deposits. For the sake of completeness let it be added
that in a few cases the posterior cornua (Joffroy), and the poste-
rior roots (Menjaud, Clarke, Duménil), and the inter-vertebral
ganglia (Duménil), were found in a state of degeneration, though
this was not confined to them.

These positive observations upon the spinal cord are met by a
number of negative ones, in which the organ, including the
spinal roots, exhibited no trace of pathological change. In this
class must be mentioned the older cases of Landry, Oppenhei-
mer, Meryon, Tuerck, Cohn, Friedberg ; one case by Malmsten;
three ¢ which are said by Duchenne’ to have been examined

! Flectrisation localisée. 2d éd. 1861. p. 520.
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post-mortem in the Paris hospitals (two by Aran, one by Axen-
feld) ; one from Bamberger's Clinic, and four by Friedreich.
My summary of the cases gives a total of 34 decidedly positive
statements regarding the spinal cord, against 15 negative, which
stand recorded in literature. The attempt to base any statistical
conclusions upon the present most incomplete and defective
material may be considered as wholly premature. The old
proverb, “Non numerandz, sed perpendends sunt voces” is
certainly applicable here, if anywhere.

‘We have to speak, finally, of the changes found in the sympa-
thetic and the peripheral nerves. Schneevogt seems to have been
the first to direct his attention to the sympathetic ; he found
(in a case which is further remarkable for the contraction of the
pupil) partial softening of the cord and atrophy of the anterior
Toots, with a great amount of destructive change in the cervical
sympathetic ; the latter was almost converted into a fatty cord,
in which the nerves were pressed aside by interjacent fat-cells
with beautiful crystals ; the cervical ganglia were almost wholly
changed into fat-cells, and the thoracic part of the sympathetic
was also somewhat abundant in fat. Jaccoud further found in
two cases (men aged fifty-seven, in Béhier's department) an
atrophy of the anterior cervical roots, and wiih it a fibrous fatty
degeneration of the sympathetic, which had made very great
progress. The trunk of the cervical sympathetic was absolutely
changed into fibrous conmective tissue, manifestly of very old
date, in which large deposits of fat occurred in places ; in conse-
quence, the nerve-tubes were in a condition of secondary atro-
phy, and that in a still higher degree than the spinal roots. The
uppermost cervical ganglion showed what seemed to be the first
stage of the process—a considerable hyperplasia of the cortical
and interstitial connective tissue, but without atrophy of the
nervous elements. The rami communicantes exhibited an atro-
phy which corresponded with the condition of the anterior
100ts ; the median nerves contained a large number of healthy
fibres, with a few in a state of pathological change (simple atro-
phy, disappearance of the medullary sheath, and even of the
axis-cylinder). Jaccoud infers from the age of the various pro-
cesses that the disease unquestionably began in the cervical
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sympathetic, and spread from thence both centripetally (rami
communicantes, anterior roots) and centrifugally (median nerves).

Changes in the sympathetic are also mentioned by Swar-
zenski (namely, thinning of its trunk and the two uppermost
ganglia) and by Duménil (advanced fibrous fatty change of the
cervical and thoracic portion ; abundant hyperplasia of connec-
tive tissue ; disappearance of nerve-fibres and regressive meta-
morphosis of the ganglion-cells). In the majority of cases no
examination of the sympathetic was probably made, but a
certain number of good observers testify to its integrity, as Lan-
dry, Frommann, Menjaud, Hayem, Charcot and Joffroy, Dumé-
nil (3 cases), and Friedreich (6 cases). In all, therefore, there
are 5 positive observations, to which 14 negative are opposed.
It is also important that Duménil, in the one case of sympathetic
degeneration observed by him, found also an advanced fatty
degeneration of the spinal ganglia, and of the anterior and pos-
terior spinal nerve-roots in the region of the neck.

In regard to the peripheral nerves, the great majority of
observers have reached positive results similar to those of Cru-
veilhier and Jaccoud, of which we have spoken ; thus, Sclhnee-
vogt (nervus ulnaris), Trousseau (n. axillaris, medianus, radialis,
ulnaris), Virchow, Friedberg, Hayem, Charcot and Joffroy, von
Bamberger, M. Roseuthal, Friedreich, and others. The degen-
erations were sometimes confined to the finer intra-muscular
nerve-branches (Friedberg, von Bamberger); sometimes they
existed in the larger trunks also, and even in the plexuses
(Rosenthal). They mostly bore the character of active irritative
processes, with hyperplasia and nuclear proliferation of the
outer and inner neurilemma, multiplication of nuclei, and
fibrillary thickening of the sheath of Schwann (perineuritis and
neuritis interstitialis chronica); there was also swelling and
varicose dilatation of the medullary sheath (Friedreich), with
secondary atrophy of the nerve-fibres, which in some cases were
quite extinct. It may be that in these cases also, as Friedreich
supposes, the atrophy of the nerve-elements is favored by their
permanent inactivity. Tn a few cases (Duménil, Friedreich)
ex:mlﬁnatiou of the peripheral nerves gave entirely negative
results.
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Theory of the Disease and Analysis of the Symploms.

‘We cannof attempt in this place to state, much less fully to
disprove, all the theories which have arisen in the course of
time in relation fo the nature of progressive muscular atrophy.
Most of them dispose of themselves after a little reflection upon
the preceding clinical and pathologico-anatomical facts. Thus,
the theory of Cruveilhier, though ingeniously constructed,
hardly requires a serious refutation at the present day ; and the
views of authors who placed the origin of the disease in the
peripheral distributions, in the antero-lateral columns, or even in
the posterior columns of the cord, though apparently supported
by single observations, may be passed over in simple silence.
In regard to the assumption indicated by Schneevogt, and more
fully developed by Remalk, Jaccoud, J. Simon, and others, that
the primary affection is in the sympathetic, I have already else-
where ' expressed the opinion, after a thorough criticism of the
facts, that neither our knowledge of the anatomical facts nor
our physiological analysis of the symptoms places us in a posi-
tion to form a final opinion regarding the role of the sympathetic
in the disease in question. At that time I formulated the ques-
tions: ¢“Is the sympathetic regularly affected in these cases?
and if it De, does it become affected by centripetal prop:

of the primary muscular disease to the peripheral nery
roots of the spinal nerves, and the rami communicantes? Or,
vice versa, is the sympathetic the first to be affected, and does
the disease extend, on the one hand, centrifugally to the
peripheral nerve-trunks and the muscles, and, on the other,
centripetally to the spinal centres of the sympathetic fibres
involved ?”  The first and principal question I now think it
necessary to answer definitely in the negative, in view of the

considerable number of decidedly negative observations pre-
sented by thorough observers. With this question the second
alternative also falls—its only support has consisted of the state-
ments of Jaccoud ; and the first alternative is at least very much
restricted by the large number of cases in which changes of the

! Pathologie des Sympathicus. pp. 96, 97.
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peripheral nerves and the anterior roots were found, without a
secondary lesion of the sympathetic, and without a lesion of the
rami communicantes (Duménil). 1 therefore can only regard
the affection of the sympathetic, which is unquestionably pres-
ent in some cases of prog ive muscular atrophy, as a com-
bined affection, characterized clinically by its special group of
symptoms (oculo-pupillary phenomena, etc.), after the analogy
of the explanation, which, T believe, we must assign to progres-
sive bulbar paralysis when found combined with progressive mus-
cular atrophy. As in the latter a transmission of the fundamen-
tal pathologico-anatomical change takes place from the cervical
cord, or vice versa, so in the former there is a diftusion through
the rami communicantes to the cervical and dorsal portion of
the sympathetic trunk and ganglia.

There remain, therefore, for discussion, only two theories of
the d e, namely, the myopathic, which has remained essen-
tially unchanged since Aran, and the newropathic, in the form
which it has lately assumed in consequence of the investigations
of Lockhart Clarke, Hayem, Luys, Charcot, and others, accord-
ing to which progressive muscular atrophy is essentially due to
primary allerations in the ganglion-cells of the anterior gray
cornua, the latter appearing to stand in a relation to the nutri-
tion of the muscles which is as yet obscure and not even directly
proved.

Those who cling to the myopathic theory can no longer, of
course, deny the frequency of pathologico-anatomical changes
in the nervous apparatus, and especially in the cord ; they can
only attempt to nt the muscular lesion as primary and the
nervous lesions as secondary, dependent on the former. This
is the final statement of the criticism which Friedreich has
lately carried out against the neurotic theories. Friedreich for-
mulates the mutual relation in the following sentences: * Pro-
gressive muscular atrophy, beginning as a primary chronic myo-
sitis, is capable of producing secondary disturbances of the ner-
vous system, consisting in a chronic neuritis which attacks the
intra-muscular nerves and ascends along the course of the nerve:
trunks to the roots of the nerves. The neuritis may further
attack the spinal cord itself, producing chronic myelitic pro-
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cesses, which are capable of extending in various directions in
the cord. The inflammation which is propagated within the
nerve-routes may come to a halt at any point in its course, and
the extent to which the disturbance of the nervous apparatus
reaches is essentially dependent upon the degree of activity of
the changes in the tissue which are taking place in the muscle
and furnish the source of irritation. Besides this, certain regres-
sive disturbances of nutrition of the peripheral nerve-fibres, and
of the ganglion-cells of the gray anterior cornua of the cord, are
to be considered as the results of disturbed motor function.”

Without desiring to expi

a decided opinion—for I consider the question not
yet ripe, not even since Friedreichs work—I wish nevertheless to call attention to
a few deficiencies which T think still exist in Friedreich's demonstration. When
Friedreich adds, after the words we have just quoted, “ only by this theory can the
great varicty of morbid conditions found in the nervous system in single cases be
it is hard to understand him; we should expeet, on the con-
which begins at the periphery and
tion, to find a most constant

naturally explained,”

trary, in the case of an inflammatory proc
travels, by pre-existing paths, in a centripetal dir
and unvarying set of changes in the said nervous organs. If, morcover, the lesions
of the cord are to be regarded as the final results of an inflammatory process con-
umed that in all cases, where

tinuously ascending in the nerve-paths, it should be
degenerative changes of the gray substance, especially of the anterior cornua, are
present, there will be demonstrable changes also in the peripheral nerve-trunks, the
ar from being the case that

plexuses, and the anterior spinal roots.  But this is so
Friedreich's neglect to see this ci or the slight imp he attached
to it in connection with the theory, cannot but surprise us. T will simply call to
mind cases, such as for instance that described by Clarke and Gairdner, in which
there was an advanced myelitic softening in the cervical part and down to the third
dorsal nerve, while the nerve-roots showed no sign of discase; or the case by Gull,
previously cited, where there was hydromyelia with disappearance of the gray sub-
stance, without changes in the nerve-roots. Among the nineteen cases above men-
tioned, in which there was no change at all in the anterior spinal roots, there arc
several in which changes of the spinal cord, sometimes extreme, were present (Vir-
chow, Frommann, Joffroy, Frerichs, and others). It is of course impossible to say
that these eases were insufficiently investigated ; we have onlyto give up the attempt
to explain them according to a programme. Tt is hard to make those other cases
agree with Friedreich’s theory, in which there were no changes, or but very slight
ones, in the peripheral nerve-tranks, while there was advanced atrophy of the
anterior roots, and in some cases great alterations of the spinal cord. The theory,
frequently resorted to by Friedreich, which makes the suspension of muscular ac-
tion (originating in an affection of the muscles), slowly and incompletely as it is
accomplished, to be of and by itself the cause of regressive disturbances of nutri-
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tion in the peripheral nerve-fibres, and the ganglion-cells of the anterior cornua, 1
cannot regard as justified; neither physiological facts, nor those of experimental

LENBURG.

pathology, nor clinical evidence, give a sound support to this assumption.

i ch from the manner of progression of the mus-
culer affection snd from etiology, I am compelled to regard as equally far from
The etiological facts arc at least thoroughly ambiguous, and bear
em as upon the muscles—e. g., the influence of con-

rguments drawn by Frie

conclusive.

as much upon the nervous
genital diathesis, over-exertion, tranmatic lesions, etc. Certain facts also, con-
nected with the manner of extension of the disease, are inconsistent with the
assumptions of the myopathic theory ; such facts are: the way in which the disease
will remain at a standstill in a muscle, the entire integrity of some bundles of mus-
eles while the disease is making progress elsewhere, the immunity of muscles close
to a diseased point, and the leaping over of the iscase to distant muscles, ete.

The myopathic theory meets with a special difficulty in the
frequent co-existence of an undoubted neurosis, progressive bul-
bar paralysis, with progressive muscular atrophy. In such cases
the symptoms of the bulbar paralysis sometimes appear first,
but more commonly are developed after the muscular atrophy
has commenced. Friedreich thinks that in the former case there
has been no true progressive muscular atrophy, but a paralysis
with secondary atrophy, caused by progression of the myelitic
process from the medulla oblongata to the fibres of the pyra-
mids and the motor organs of the spinal cord (antero-lateral col-
umns). But the clinical phenomena and the express statements
of those authors who have observed the combination in question
(Trousseau, Stein, Leyden, and others) are not very favorable to
this attempted interpretation. In the latter case (as in the
observations of Duménil, Duchenne, Valentiner, Wilks, Leyden,
and others), Friedreich says that the muscnlar atrophy is to the
bulbar paralysis as cause to effect. He regards as the mediate
cause a neuritis, which ascends from the affected muscle along
the nerve-tracks to the cervical part of the cord, extends into the
medulla oblongata, and finally reaches the fibres of origin of the
motor nerves of the head, which lie together on the floor of the
fourth ventricle. But we have already seen how doubtful this
chronic ascending neuritis i No great importance can be
attached to the circumstance that the upper extremities are
chiefly or exclusively attacked in all this class of progressive
muscular hypertrophies, for this is simply a general rule.
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Far simpler and more natural is the theory established by
Charcot and accepted by Kussmaul, which refers the frequent
combination of progressive muscular atrophy and progressive
bulbar paralysis to the genetic relationship of the two diseases
from the neuropathic point of view. Both are due to analogous
chronic changes (irritative atrophy) of motor ganglion-cells. In
progressive bulbar paralysis these changes affect the groups of
motor cells lying in the floor of the fourth ventricle, while in
progressive muscular atrophy the cells of the anterior cornua are
attacked, gradually and successively, so that many of them
remain unharmed in the worst spots until the latest period of the
disease. The latter circumstance also explains the fact that the
trophic disturbances seldom affect all the primitive bundles of a
muscle at once, and that the muscle still reacts to voluntary or
electrical stimulation, even when its bulk is greatly lessened.
The degenerative process itself, as Kussmaul states, has no spe-
cific character. We find both the ordimary gray degeneration
and the chronic indurative myelitis, red softening, Clarke’s
“granular disintegration,” or isolated pigmentary degeneration
of cell-elements. All these have in common only the loss of the
large ganglion-cells, which takes place in the successive manner
above insisted upon. The distinction between progressive mus-
cular atrophy and bulbar paralysis must therefore be sought
only in the difference of location of the original seat of the dis-
ease ; the cause of their combination, only in the exfension of
the primary process.

Among the separate symptoms of progressive muscular atro-
phy, the affection of the muscle itself needs no further explana-
tion, as the material necessary for its comprehension, either from
the myopathic or the neuropathic point of view, is contained in
the preceding sections. The explanation of the collateral symp-
toms will naturally differ, according as it is drawn from the myo-
pathic or the neuropathic theory; but many of them will be
seen to admit but a forced and unsatisfactory explanation from
the myopathic point of view. This, for example, is plainly the
case with the disturbances of sensibility, which belong to the
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beginning or the course of the disease. They are scarcely com-
patible with the assumption of a primary chronic myositis, bug
may be explained naturally by a primary affection of the spinal
cord, which, as the examinations show, not seldom extends to
the entire gray substance, and in some cases to the posterior col-
umns and the posterior root-fibves. The fact that common sensa-
tion is usually more affected than that of touch, and in some
cases (Mosler and Landois) is exclusively affected, agrees entirely
with a supposed original disease of the gray substance, and the
increased reflex excitability which is observed in a few cases
may be most naturally referred to the same.

Local differences of temperature can, at any rate, be regarded
as a result of the myositic process, which first leads to a rise of
temperature, and later, when the atrophy is developed, to a
depression of temperature. It is harder to explain many local
disturbances of circulation (cyanosis, arterial spasm), and the
frequently associated atrophy of the integuments, and the arthro-
pathy. These are more easily approached by the neuropathic
theory, as they, after the analogy of other diseases of the spinal
marrow, may be referred to vaso-motor-trophic disturbances of
innervation, of spinal origin.

The oculo-pupillary symptoms, of course, depend either upon
disease of the cervical sympathetic or of the anterior roots, or of
the cervical spinal cord in the neighborhood of the last two cer-
vical and the upper dorsal nerves. Voisin concludes from his
case (before described), in which vaso-motor disturbances, eleva-
tion of temperature, etc., were absent, that the sympathetic can-
not be the starting-point of those symptoms, but the anterior
roots, since section of the latter, according to Bernard, produces
contraction of the pupil and flattening of the cornea. Neverthe-
less, Bernard’s statement that the fibres of the vascular nerves do
not run in the anterior roots, but all originate from ganglia of
the sympathetic, is not in agreement with the statements of
other observers (Schiff). Besides, we often see only oculo-
pupillary and no vaso-motor-thermic symptoms in cases of un-
questionable lesion of the cervical sympathetic. To enter further
into these questions is not now suitable, as the symptom in
question is a very rare one.
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Among the general symptoms, the fever which occurs in a
few cases may be probably derived from the polymy The
hyperidrosis, which is a special concomitant of later stages, and
is sometimes partial and unilateral, sometimes universal, is a
symptom which may without doubt be of central or sympathetic
origin (compare ¢ Basedow’s Disease™) ; but perhaps Friedreich’s
explanation is also admissible, namely, that there is a collateral
fluxion to the cutaneous vessels, caused by obliteration of a large

number of the finer muscular vessels in the rapid atrophy of the
muscles.  The hyperidrosis should therefore be interpreted like
the sweats of trichina disease and fetanus, which are equally due
to collateral arterial hypereemia of the skin, dependent upon the
impeded muscular circulation.

Diagnosis, Prognosis, and Trealment.

The diagnosis may present difficulties*in the initial stage of
the disease. It is especially possible to confound the disease
with: a. genuine muscular atrophy, caused by direct, mechanical,
traumatic agencies, as the atrophy of the interossei from pres-
sure; b. secondary muscular atrophies in neuritis, which are
likewise generally due to mechanical traumata or to rheuma-
tism. To one or the other of the: it is certain that
many cases belong which are noted in literature as progre
muscular atrophy, and are said to have or

categories

ive
nated in traumatic
or rhenmatic injuries, ete. If the disease at a later period remains
confined to the muscles originally affected, or to the region of a
single nerve-trunk, progressive muscular atrophy can be ex
cluded ; we have nevertheless already given cases in which exten-
sive atrophies, in the form of ‘‘myopathia propagata,” have
developed from an originally circumscribed seat of disease. (Cf.
“Etiology.”) T have also spoken there of the doubt whether
these forms can be counted as muscular atrophy in its stricter
sense. It is hardly possible to confound the disease with central
or peripheral paralysis or paresis (though often accompanied by
secondary atrophy), if we pay attention to the history of the case,
its origin, the suddenness or gradunalness of the appearance of
the disturbance of function, the simultaneous or successive attack
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of the muscles, ete. Certainly there are also forms of paralysis
of central origin, in which a gradual diffusion of the primary
morbid process, or its appearance in multiple localities, may
cause numerous muscles to be successively attacked ; but these
very forms are easy to distinguish, as they arve in general fol-
lowed by no om'n'ullon of the muscle, or at most by a tardy and
slight wasting. In doubtful cases the symptoms of myositic iri-
tation (fibrillary twitchings, etc.), and the results of electric
examination, and above all, the microscopical examination of
fragments of muscle which have been extracted, may lead to a
conclusion. Of the mistakes arising from secondary lipomatosis
of atrophied muscles we have already spoken under ‘‘Symptom-
atology.”

The prognosis of progressive muscular atrophy is generally
unfavorable, but it is by no means so absolutely hopeless as was
supposed when the disease was first known, and as is still sup-
posed by many. The possibility of saving at least a part of the
muscles attacked cannot be denied as long as there exist in it
uninjured or slightly injured muscular elements—as long, there-
fore, as voluntary motilily and the cleclrical reaction are mot
completely lost. The volume of the muscle is, however, not a
means of estimating the condition, since, as we have seen, its vol-
ume may be increased even when the proper muscular substance
is wholly destroyed. The prognosis as regards life is deducible
from the remarks upon the general progress of the disease. Cases
are to be considered especially unfavorable which begin in a mul-
tiple form and with a tendency to a rapid course ; the prognosis
is decidedly less favorable when the disease co-exists with a dis-
tinct congenital diathesis, or is accompanied by constitutional
neuropathies, or preceded by bulbar paralysis, ete. Finally,
those cases are less promising in which the disease takes its ori-
gin in the muscles of the shoulder or thorax, or passes rapidly
to them, because this complication may affect to a dangerous
extent the accessory muscles of respiration.

The treatment of the discase has many successes to boast;
but to gain them it is necessary to begin as early as possible
and to persevere with untiring patience as long as possible!
Both the public and the physician often sin against both these
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precepts. I have repeatedly had the good fortune to discover
the disease in a very early stage, when it was just attacking the
interossei ; but, failing to convince the patients of the gravity of
their trouble, and to persuade them to adopt an energetic treat-
ment, I have seen the disease develop to an incurable extent
after months and years. Every specialist in this department has
probably had similar experiences. Unfortunately, I cannot deny
that the attending physician, through indolence or mistake, does
not always show the degree of energy and perseverance in the
treatment which is so especially desirable in this complaint.
‘While in so many other cases we are obliged to resist the ten-
dency to multiply useless remedies, in this case the policy of
laisser aller is always to be rejected.

The treatment may be in part prophylactic; for in cases of
inherited tendency, congenital predisposition, etc., the subject
should be strengthened by a vigorous course of life, especially
by a rational and regulated course of gymnastics, and should be
prevented, if possible, from selecting a harmful profession, from
excessive exertions, from rheumatic attacks, etc. When the
disease has once appeared it may sometimes be a pressing neces-
sity to give up the profession adopted, especially if injurious,
and to change to one less harmful. Tt is true that we shall but
rarely succeed in getting our advice adopted; it is just as in
cases of co-ordinative professional diseases (writer's cramp and
the like) ; there are usually external difficulties, and often still
greater internal ones, which prevent the change being made ; and
yet there are a few successes obtained with intelligent and will-

ing patients, which must console us for our numerous failures to
persuade.

Absolutely nothing is to be expected of internal remedies ; it
is necessary to give a formal warning against them, lest the
patient (as too easily happens) neglect the really important arti-
cle of treatment under the belief that he is ““doing something
for himself. In addition to the tonics (quinine, iron), especial
use has been made of nitrate of silver, based on its occasional
success in locomotor ataxia ; also of arsenic, iodide of potassium,
strychnia, and so forth. In the case of some patients who obsti-
nately refused an electrical and gymnastic treatment, I have been
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able to use strychnia for a long time, both internally and in the
form of subeutancous injections; but in spite of long persever-
ance and large doses, which produced slight symptoms of intoxi-
cation, T never saw any effect whatever from the use of that
remedy.

The only suitable and really trustworthy remedies are electri-
city and medical gymnastics. The latter is perhaps too much
neglected, since the introduction into practice of the constant
current and the great advances made in electro-therapeutics
have raised the latter to the reputation of being almost a sove-
reign remedy in many diseases of the mervous and muscular
apparatus. Yet undoubted successes have followed the use of
switably localized gymnastics’ in this disease, and it is easy to
see, from the theoretic point of view, that we possess in these
active and passive motions an agent of especial efficacy in respect
to the interstitial changes within the muscle. Its employment,
of course, never constitutes a reason for not using electricity at
the same time. Formerly electricity was applied only in the
form of induced current, by the local use of which Duchenne
obtained favorable results. But of late the constant current has
gained reputation and deservedly, since there are cases in which
the faradic excitability of the muscles is completely lost, while
the galvanic may be in some slight degree retained, and since
tolerable success has been achieved, even in this class of cases,
by persevering galvanization.

Opinions are widely at variance in regard to the most suitable way of applying
the constant current; they are, of course, much influenced by the prevalent theories
of the disease. Remalk, in accordance with the views already stated, recommended
the so-called galvanization of the sympathetics, which has been observed to be fol-
Jowed by good results in the hands of Benedikt, M. Meyer, Guthzeit, Nesemann,
Bl (in Friedreich), and others. Of especial interest is the case of advanced pro-
gressive muscular atrophy, described in full by Nesemann, in which galvanization
of the sympathetic produced a complete cure. In this case, however, a relapse is
said to have occurred, which did not yield to the previous method of treatment. M.
TRosenthal observed no benefit from galvanization of the sympathetic ; neither have

! Cf. M. Eulenburg, Deutsche Klinik. 1856, Nos. 11-14. In a case which has re-

cently fallen under my observation the process of massage, performed in Holland, was
suid to have brought the disease to a standstill.
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T cver observed any special benefit from its use, and for a considerable time have
confined myself in treating this discase to peri i and faradi

swhich has given me results at least as satisfactory as when I have combined central
applications with them. As regards details, T will here only state that local gal-
vanic treatment, especially in old cases and when museular excitability is very low,
often requires at the outset extremely strong currents and methods of application
(interruption, reversal, etc.) ; but, as the excitability increases, weaker currents may
gradually be employed.

Regarding the balneo-therapeutic treatment, we have as yet
no observations to be trusted. Scarcely anything could @ priori
be expected from the usual four weeks’ courses in water-cures,
in such a chronic and severe complaint ; and the considerable
number of patients who, with or without their physicians’ orders,
male journeys to the warm baths, cool baths, or sulphur baths,
can only furnish a subject of regret to those who know that
their time and money are simply wasted.
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PSEUDO-HYPERTROPHY OF THE MUSCLES.

(Pseudo-hypertrophia musculorum.)

Coste and Gioja, Annali clinici dell’ ospedale degli incurabili di Napoli. 1838.—
Meryon, Med. Chir. Transactions. Vol. 53. 1852, p. 73.— Rinecker, Vhdlg. der
phys. med. Ges. zu Wiirzburg. Bd. X. 1860.—Duchenne, Electrisation localisée.
2¢ ¢d. 1861.—Spicl) Gaz. méd. de Mai, 1862. No. 5. p. 85.—
Kaulich, Prager Vierteljahrschrift. 1862. Bd. 73. p. 113.—Berend, Allg. med.
Centralztg, 1863. No. 9.—Griesinger, Archiv der Heilkunde. 1864. 6. Jahrg.
. 171.—Duchenne fils, Arch. gén. de méd. Aoit. 1864. p. 191.—Fritz, Gaz.
hebd. 1865. No. 34. p. 520.—Stoffella, Zeitschr. d. k. k. Ges. Wicner Aerzte.
1865. 2. Jahrg. Heft 1. p.85.—Eulenburg sen., Berlin. klin. Wochenschrift.
1865. No. 50.—Eulenburg and Cohnheim, Vhdlg. der Berl. med. Ges. 1866.
Heft 2. p. 191.—Griesinger, ibid. p. 207.—Sigmundt, Deutsches Archiv f.
klin. Med. Bd. 1. Heft 6. 1866. p. 630.—ZHeller, ibid. p. 616. Bd. 2. Heft
6. 1867. p. 603.—Tuefferd, Essai sur la paralysie avee surcharge graisseuse
interstitielle, thdse. Strasbourg, 1866.— Wagner, Berl. klin. Wochenschr. 1866.
No. 18.—Seidel, De Atrophia musculorum lipomatosa. Jena, 1867.— Wernich,
Deutsches Archiv f. klin, Med. 1867. Bd. 2. p. 232.—Guttmann, Ucber soge-
nanate Muskelhypertrophie (Habilitationsvortrag). 1867.—L. Hogfmann, Ucber
die sogenannte Muskelhypertrophie. Inaug. Diss. Berlin, 1867.—ZLutz, Deut-
sches Archiv f. klin. Med. 1867. Bd. 8. p. 858.—Bergeron, Gaz. des hop.
1867. No. 63.—Roquette, Ueber die 3 ie. Diss.
Berlin, 1868.— Duchenne, Arch. gén. de méd. Jan—May, 1868.— Adams, Trans-
act. of the Pathol. Soc. of London. 1868. Vol. 19. p. 11.—Hillier, ibid. p.
12.— Benedikt, Elektrotherapie. Vienna, 1869.—Jaccoud, Traité de pathologie
interne. Paris, 1869. T— Russel, Med. Times and Gaz. May 29, 1869.—B. Fos-
ter, Lancet. May 8, 1869.—Dyee Brown, Edinb. Med. Jour. June, 1870. p.
1079.—A. Bulenburg, Virchow's Archiv. Bd. 49. 1870. p. 446.—Martini,
Centralblatt f. d. med. Wissenschaften. 1871. No. 41.—ZL. Auerbach, Virchow's
Archiv. Bd. 53. pp. 234 and 397.—A. Eulenburg, ibid. p. 361.— Chvostek, Oes-
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terr. Zeitschr. f. prakt. Teilk. 1871, Nos. 38-40.—DBarth, Archiv der Heil-
kunde. 1871, Bd. XIL p. 121.—Pepper, Philad. Med. Times. 1871. T. Nos.
18 and 19.— W. Madler, en Anatomic und Physiologie
des menschlichen Riic Festschrift. Leipzig, 1871.—Chareot, Arch,

s. normale ct pathologique. 1872. No. 2. p. 228.—DBenedikt, Wiener
med. Presse. 1872, No. 9.—0. Berger, Deutsches Archiv f. klin. Med. Bd. IX.
— Knoll, Wiener med. Jahrbiicher. 1872, Heft 1. p. 1.—Rakowae, Wie-
ner med. Wochenschrift, 1872, No. 12.—Barsickow, Zwei Familien mit Lipo-
matosis musculorum progressiva. Dissert. Halle, 1872.—Billroth, Archiv f.
Klin. Chirurgie. 1872, Bd. XIIL p. 395.—Hitzig, Berl. klin. Wochenschrift,
1872, No. 49.—Friedreich, Ueber progressive Muskelatrophie, iiber wahre und
falsche M ie. Berlin, 1873. inger, Wiener med. Presse, 187:
Nos. 49 and 51.—Uhkde, Archiv f. klin. Chirurgie. 1873, Bd. XVL Heft 2—
Iuber, Deutsches Archiv f. klin. Med. 1874, Bd. XIV. Heft 2.

The disease denominated Pseudo-hypertrophy of the muscles
is clinically characterized by an abnormal increase of s
certain muscles, accompanied by a diminution or loss of their
Sunctional energy, the direct cause of which is a chronic dis
turbance in the nutrition of such muscles (new formation of
connective and falty tisswe, atrophy of the proper muscular ele-
ments). The disease is certainly very closely related to progres-
sive muscular atrophy, and is perhaps only a modification of
the latter, due to peculiar circumstances.

Histos

Of the cases belonging to this class, the first are those of
Coste and Gioja (1838), Meryon (1852), and Rinecker (1860) ; but
the diagnosis from the descriptions given is not at all certain.
The credit of having been the first to state the specific quality of
the disease, and to point out distinetly the contrast between the
weakened function of the muscle and its excessive size, belongs
unquestionably to Duchenne, who in 1861 published such a case
under the name of ““ paraplégie hypertrophique de I'enfance de
cause cérébrale.””  This was soon followed by publications from
Kaulich (from Jalksch's clinic), Spielmann (from Schutzenberger's
clinic), Stoffella, and Griesinger, the latter of whom first sub-
mitted excised portions of muscle to microscopic tests (applied
by Billroth). The first complete report of an autopsy was pub-
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lished by M. Eulenburg and Cohnheim in 1866 ; the result
in regard to the nervous system was negative; a monograph,
summing up what was then known, was published soon after
by Seidel. Since then the material has been increased by
the addition of a number of cases, which, excluding doubtful
ones, may amount to 110, while the clinical knowledge of the
disease has been greatly promoted, and the nature of the patho-
logico-anatomical process lying at the base of it has been much
discussed. But the latter point, as regards the muscle, is still
sub judice ; as for the question of implication of the nervous
apparatus, either primary or secondary, there does not exist at
present sufficient material for an exact discussion of it, and we
are compelled to take refugein simple hypotheses and possibili-
ties. In the last few years progress has been made in two
respects : on the one hand, more and more stress is laid on the
connection between pseudo-hypertrophy and progressive mus-
cular atrophy ; and on the other, attempts are making to distin-
guish the disease in ¢uestion from one far rarer, which has been
incorrectly classed with it, namely, true hypertrophy of muscle
(L. Auerbach, Berger, Friedreich). We shall speak of the latter
disease in a special chapter.

Synonyms.—Recent as is our knowledge of the disease, and scanty as is the
literature, the number of names proposed for it is nevertheless large. This is a
suitable place to enter complaint against an ill fashion which is growing into
repute, that every author who publishes a single case of disease thinks himself
bound to clap to it a new name, whereby he only adds a fresh and needless obstacle
to @ common understanding. No name can fully and exhaustively cxpress the
nature of a disease, more especially of one so obscure and so little explained ; under
such circumstances, the best designation is always the most neutral, the most indif-
ferent, which simply refrains from premature judgment and avoids positive eror.
Such a designation, for example, is that of “pseudo-hypertrophy.” The expression
“museular hypertrophy,” used by Kaulich, Stoffella, Griesinger, and others, is
unsuitable, as neglecting to take into account the distinction between true and false

]l\[lcrtrophy Of the other designations we will mention the following: Paralysie
(Duchenne); para-

pseudo-hyp ique, or paralysie myos iq)
Iysie avec surcharge graisseuse interstitielle (Fritz, Tuefferd); sclérose musculaire
progressive (Jaccoud) ; lipomatosis musculorum luxurians progressiva (Heller) ;
atrophia musculorum lipomatosa (Seidel); diffuse muscular lipomatosis, myopa-
chynsis lipomatosa (Uhde). By way of criticism upon these and similar terms, it
will suffice to say that the expression “paralysis” does not correspond with the
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clinical nature of the disease, while the expression *lipomatosis” involves a view
of the histological changes in the muscle which is one-sided, though not incorrect,

Etiology.

In estimating the causal elements of the disease, our atten-
tion is very strongly called to the predisposing effects of age
and sex. As in progressive muscular atrophy, by far the great-
est number belong to the male sex ; of 86 that are adequately
reported, 70 occurred in males and only 16 in females, which
constitutes a ratio of mearly 9 : 2. This predisposition of the
male sex is shown still more strikingly by the circumstance that
when several cases occur in a family the male members are some-
times the only ones affected. In regard to the age, there is an
apparent difference from muscular atrophy, since pseudo-hyper-
trophy makes its appearance chiefly during childhood, and, asa
rule, before the close of the tenth year. Among 80 cases, in
which it was possible to establish the date of commencement
with accuracy, it began in the period from the first to the fifth
year 45 times; from the sixth to the tenth, 22 times; from the
eleventh to the sixteenth, 8 times; five times the disease made
its first appearance in later life, or at least was first observed
in adult men and women (aged 26, 30, 40, 41, 43 years). As
Friedreich says, the disease seems to develop later on an average
in women than in men ; in one of the cases observed by me in
the female sex this was the fact, as the disease first appeared
at a ripe age, but in three other cases it began in the eighth year.

The influence of Leredity and congenital tendency is felt here
just as in progressive muscular atrophy, in the appearance of
the disease among numerous members of one family (Barsickow
tells of twenty-four cases in two families), and especially when
brothers and sisters are attacked successively at the same age.
Cases of two children of the same parents being attacked are
numerous ; cases of three brothers are reported by Heller, Wag-
ner, and Seidel ; of three sisters, by Lutz and myself; of four
brothers, by Meryon. It is interesting that the three brothers
observed by Heller had two fathers; their mother and two sisters
were Lealthy, but a brother of the mother seems to have suffered
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from a similar complaint. These facts, as in progre:
lar atrophy, permit us to

ive muscu-
ssume a diathesis as furnishing a
foundation for the disease, at least in many cases; but in both
diseases we are forced to confess our ignorance of the ultimate
nature of the diathesis, and especially to leave undecided
whether it should be regarded as a pre-formed morbid disposition
in the muscular apparatus, or in certain (central, myotrophic)
sections of the nervous apparatus. In favor of a meuropathic
diathesis, and of an assignment of the disease to the group of
so-called constitutional neuropathies, the circumstance may be
mentioned that in some cases (not to speak of the frequent cases
where progressive muscular atrophy co-existed) certain neuro-
pathies, as insanity (Duchenne, Benedikt,W. Mueller, Schlesinger),
have coexisted, or have preceded the pseudo-hypertrophy. In
a few (Duchenne, Benedikt), epileptiform convulsions are said to
lave preceded the appearance of the disease. In several other
cases the patients (children) possessed a specially low degree of
intelligence, or there were also anomalies in the external develop-
ment of the skull, either hydrocephalic configuration (Coste and
Gioja, Duchenne, Friedreich), or asymmetry (Roquette, Hoft-
mann). Of circumstances of a more accidental nature which may
lave been related to the development of the disease, atmospheric
influences —such as frequent over-heating and chilling—and
damp, cheerless dwellings, and poverty, are mentioned. Ina few
instances the patients had previously suffered with acute diseases,
especially measles (Stoffella, Griesinger, Hoffmann), or protracted
serofulous affections (Wernich, Seidel); in one case the cause is
said to have been a fall from bed in the fourth year of age.

Symptoms and Course.

The cardinal symptom is increase of volume with simulta-
neous impairment of function in certain voluntary muscles; as a
rule it is the muscles of the lower legs, though often also those of
the fhighs, which exhibit the symptom, either exclusively, or
at least first of all, and most prominently. While, therefore,
ordinary progressive muscular atrophy is characterized by the
upper extremities being first affected, and in these parts certain
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muscles of the hand or shoulder first of all, we see in psendo-
hypertrophy, especially if it occurs in childhood, the lower
extremities first attacked, and in these certain muscles of the
calf, as the gastrocnemius and soleus. The development of a
considerable o of volume does not usually occur until the
symptoms of diminished functional energy have existed for quite
a time. The latter are especially marked in standing and in
locomotion. The children show an increasing uncertainty in
walking, tire very quickly, fall easily, and cannot rise without
help. By degrees it grows harder to stand without support, the
gait becomes waddling, or the child in walking straddles, de-
presses the point of the toe and raises the inner edge of the foot.
As the process extends to the thighs, sitting down and rising
from the sitting posture become extremely difficult ; in the former
act the patient lets himself drop mechanically upon his seat, and
in the latter he seeks to assist himself by bracing his hands firmly
against his thighs, unless this manceuvre is rendered impos-
sible by progre: muscular atrophy of the muscles of the arm,
which often co-exists. If he is examined while lying on his back,
the legs are usnally found spread apart, especially at the knees,
while the feet are nearer each other ; the latter are in the position
of pes varo-equinus, with the soles turned toward each other,
the heels drawn up quite high, the knee and hip-joints flexed.
Plantar or dorsal flexion of the foot is executed badly or not at
all; the same is true of supination and pronation, while the
extension and flexion of the toes are usually unimpaired. Of the
movements accomplished by the muscles of the thigh, extension
at the knee-joint is usually the first to suffer; adduction and
inward rolling of the leg is also made difficult, while flexion at
the knee is often unaffected.  If the function of the ileo-psoas is
impaired, the patient is no longer able to draw up the thigh to
the body, or to raise himself from a dorsal decubitus to the
sitting posture. When the impairment of function is very slow
in its progress, so that the patient continues to walk and stand
for a comparatively long time, peculiar changes in the carriage
of the body are developed, namely, a considerable lordosis of the
Tumbar portion of the spine and a compensatory kyphotic curve
in the dorsal portion.
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This position is probably caused by the instinctive effort to
obtain a surer support for balancing the trunk upon the lower
extremities, by moving the centre of gravity forward, and thus
preventing the body from falling forward. At a later period
the kyphotic position may be very much exaggerated, owing to
an implication of the musc

of the loins and back, especially
the quadrati lumborum and sacro-lumbales ; or, if the muscular
affection is mainly limited to one side, a strongly marked scolio-
sis arises.

These progres;

e impairments contrast strongly with the
outward appearance of the parts attacked. The leg and foot,
and often the thigh also, look uncommonly large and volumi-
nous, and are more or less enlarged in circumference. In ca
where the process begins upon one side or remains unilateral, it
is easy to ascertain the increase by measurement ; but it is often
sufficient to compare the patient’s leg with that of a well child
of the same age, and in many cases a brief period of observation
suffices to demonstrate a considerable growth, especially in the
calf. The parts hypertrophied, when felt by the hand, usually
give the impression of a spongy, hard-soft mass of fat, a great
lipoma, without a trace of muscular tension and resistance. In
advanced cases this is true both of the calves and of the muscu-
lar masses of the front and outside of the leg, and the front and
inside of the thigh ; sometimes also of the posterior pelvic and
dorsal masses. It can often be demonstrated that the spongy,
lipoma-like feel depends greatly upon an increase of the sub-
cutaneous fatty tissue, and is therefore most noticeable in places
where nature has provided an abundant panniculus. On the
other hand, single muscles often exhibit a strikingly firm and
hard consistency, although they may be more or less deficient in

functional power, and even completely insensitive to the elec-
trical stimulus or that of the will. These differences in con-
sistency are dependent on the fact that the disease is sometimes
limited to excessive lipomatosis, while in other cases this is
combined with extreme proliferation of interstitial connective
tissue and retraction of the newly formed tissue. (Compare
“Anatomy of the Disease.”)

When the disease ascends and finally attacks the upper
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extremities, it seldom does so in its original form ; the form of
ordinary progressive muscular atrophy is much more frequent,
and we may observe a combination of the latter, in the arm, with
a psomlo-l;yp«Ttro]yhy of the muscles of the trunk and lower
limbs (or of the legs below the knees only). This is especially
the case with children, but may also occur in adults, as is seen
ina case observed by me (a cook aged forty-four), in which there
was pseudo-hypertrophy of one lower extremity, with great
atrophy of the upper extremities. On the other hand, there isa
disease which does oceur in adults, and which deserves the rank
of a special form of disease, under the title of “hypertrophia
musculorum progressiva adultornm” (Benedikt), in which the
arms, especially the shoulders, are the regions first attacked,
with hyper-volumen of the muscles affected. But these cases,
for reasons later to be stated, must probably be counted in with
the form of disease designated as * true muscular hypertrophy.”
The process in pseudo-hypertrophy is not such that an increase
of volume can be detected at one given time in all of the muscles
of the lower limbs and trunk which are diseased (i. e., function-
ally weakened), for muscles which are extremely hyper-volumi-
nous may lie side by side with other muscles which, while
equally feeble, are yet lax, flaceid, and reduced in volume. The
cause of this difference can only be explained by anatomical
explorations. We can only speak here of our previous remarks
upon the secondary and compensatory lipomatosis of the atro-
phied muscles which accompanies progressive muscular atrophy.
Finally, it remains to be said that the invasion and progress of
the disease is not always symmetrical, and that, even after the
disease has lasted a long time, the hyper-voluminous muscles of
one side may correspond to muscles of normal or even less than
normal volume on the other side. In the above related case of
pseudo-hypertrophy and progressive atrophy in an old lady, I
saw a preponderant affection of the left lower and the right
upper extremity. I have observed a similar crossing in several
other cases.

As in progressive muscular atrophy, the muscles affected are
not infrequently subject to fibrillary twitchings ; only they are
less striking to the eye, and, on account of the masses of fat
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which cover them, are less easily seen than in the atrophied
muscles of the arm. The mechanical excitability of the muscles
is variously increased in a few cases.

The electrical reaction of the affected muscles is influenced
by two important facts : first, the atrophy of the proper muscu-
lar elements ; and secondly, the lipomatosis of the muscle (and,
to some extent, of the integument lying over it). The conse-
quence of both these facts must naturally be a weakening of the
reaction, the former producing a diminution of the contractile
mass, the latter involving a great increase in the resistance to
the passage of the electric current. It is therefore evident that
as the disease makes progress the faradic and galvanic contrac-
tility of the muscle must continually diminish. This diminution
may go to the extent of completely abolishing the faradic and
galvanic reactions, as I have observed in the above case in all
the muscles of the left leg and foot, as well as in the trunks of
the nerves (peroneus and tibialis).! In the muscles of the right
leg, which were much less altered in function and volume, the
faradic and galvanic reaction under direct application was not
lost, but considerably diminished.

The excitability and conductivity of the nerve-trunks can at
least remain quite unaltered for a long time, and, since in this
case one of the factors of weakened reaction (increased resist-
ance, from interposition of fatty masses) is absent, a sufficiently
strong current may thus indirectly produce muscular contraction
as long as contractile fibres exist. Yet by degrees the nerve-
trunks also exhibit a falling away in excitability, especially for
the induced current, which is probably due to secondary degen-
eration in the peripheral nerves (see below). It is certainly hard
to reconcile with anatomical facts the statements of the entirely
normal electrical condition which certain authors make (especi-
ally Schlesinger, in a case lately observed in Meynert’s Clinic).
Among the qualitative changes in galvanic reaction, the pro-
longation of the contraction at closure (closure-tonus) and the

'T cannot, tell where Friedreich found the expression he quotes from me (‘‘in-
tegrity " of the electrical excitability) upon page 317 of his work, especially as he else-
where quotes me (p. 253) as saying precisely the reverse,

VOL. XIV.—11
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“ Liickenreaktion”” of Benedikt deserve mention. The latter
consists in a weakening or disappearance of the anodic opening
reaction as the current is increased in strength, and its reap-
pearance when the current is made still stronger. It is probably
due (according to Fick) to the twofold action of the current,
whereby the excitability of a nerve is increased, while its con-
ductivity, on the other hand, is diminished, thus causing a
break (*“ Liicke™) in the series of reactions, at the point where
the increased effect of the current upon excitability is neutralized
by the increased resistance to conductivity.

Electro-muscular sensibility has been found increased by
several observers (including myself), and by some diminished.
The calf-muscles, which are the oftenest affected, are well known
to afford the best means of testing this very uncertain phenome-
non, and I therefore am inclined to allow these observations
somewhat more value than similar ones usually possess.

Disturbances of sensibility, of other kinds, are not infre-
quent at the beginning and during the course of this disease,
Pains in the back and the small of the back, piercing pains in the
lower extremities, are in many cases reported as premonitory
symptoms. They seem sometimes to follow the course of certain
nerves, the cruralis or sciatic (Rakowac), or are felt chiefly in the
region of joints (the fold of the groin, the hollow of the knee,
etc.); in a lying posture they become less or disappear entirely,
while they are increased by attempts to flex the joints. Parzes-
thesize are also common, especially the feeling of cold and of
formication, while anwesthesi®, in any considerable degree, are
exceptional.

Anomalies of circulation, of temperature, and nutrition in
the parts affected must also be regarded as frequent. The dis
eased regions, especially the lower half of the leg and the foot,
have, in the majority of cases, a peculiar coloration, being partly
pale, partly bluish, with a mottled appearance, owing to the ac-
cumulation of dilated veins in certain spots; their temperature
is decidedly lowered, at least in the advanced cases, sometimes
standing at 8° or 9° R. lower than that in the axilla. The secre-
tion is also lessened, as a rule; the skin is smooth and dry, some-
what disposed to crack, and seems, as it were, thinned by being
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stretched over the voluminous muscles. The condition of the
subcutaneous tissue is especially striking. While in progressive
muscular atrophy the integuments not rarely waste, and espe-
cially the panniculus adiposus, we see, on the contrary, in pseudo-
hiypertrophy, along with the excessive development of fat in the
muscles, an increase of the subcutaneous fatty tissue which is
sometimes very considerable.

The course of the disease is essentially determined by the
extent to which the muscular affection has spread. In the ma-
jority of cases the great skeletal divisions bounded by the joints
seem to present limits, which, however, are not at all impassable.
Thus we often see the process confined to the muscles of the
lower half of the leg; in other cases the muscles of the thigh
participate at a later period ; and still later, the muscles of the
posterior surface of the pelvis and back. Pseudo-hypertrophy
of the upper extremities is rare, as above stated, and always
secondary ; the increase of volume is mostly confined to a few
muscles (deltoid, triceps), while the others are sometimes normal
in size, sometimes diminished.

The process extends most rarely to the muscles of the head,
the neck, and the front part of the trunk ; yet there are a few
cases showing that these muscles are not wholly free, in which a
swelling of the muscles of chewing, also of the tongue (Coste and
Gioja, Chvostek), the sterno-cleido-mastoids, the recti abdominis,
ete., has been reported. Whether the hypertrophy of the heart,
observed in a few cases (Coste and Gioja, Rinecker), can be
brought into connection with the general muscular affection, may
remain undetermined. The extreme of diffusion is, perhaps, that
which was attained in a case reported by Duchenne, in which
almost all the voluntary muscles (including those of the face),
except the sacro-lumbales and pectorales, were hyper-voluminous.
This was the case of a boy aged ten, whose intelligence was
weak : it resulted fatally. (See ‘Anatomical Changes.”’) The
nature of the disease is such that there are fewer circumstances
leading to a fatal result than in progressive muscular atrophy ;
for the muscles of respiration, whether proper or accessory, are
much less often affected. Yet the great danger which such an
event involves is by no means out of the question, for pseudo-
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hypertrophy of the lower extremities is not rarely united, as we
have seen, with progressive atrophy of the upper segments of the
body. Whether children or adults who are attacked with
pseudo-hypertrophy can attain to an advanced age is still ques-
tionable, as the cases hitherto reported give no sufficient account
of the matter. In fatal cases death was commonly preceded by
disease of the organs of respiration, in the form of acute affections
of the larynx and trachea, pneumonia, bronchitis, or chronic
phthisis of the lungs ; in one case (W. Mueller) by the symptoms
of dementia paralytica, in one by scarlatina.

Anatomical Changes.

The pathological changes in the muscular tissue can be studied
in the living subject by macroscopic and microscopic examina-
tion of portions of muscle extracted for the purpose. As regards
the methods of exploration (excision, harpooning), the remarks
made in connection with progressive muscular atrophy are
entirely applicable. Excision is to be rejected ; harpooning only
is allowed, but does not always lead to satisfactory and demon-
strative results, especially when, as is often the case, the pan-
niculus adiposus is thickened. For the present this procedure
furnishes the chief material for studying the changes in the tis-
sue of the diseased muscle. At present there exist but very few
complete reports of autopsies, only four in all (Eulenburg-Cohn-
heim, W. Mueller, Barth, Charcot). Besides these there exist
only the older statements of Meryon, very aphoristic in form, and
in recent times a very fragmentary account by Martini. A some-
what larger number of examinations have been made upon the
living by Griesinger-Billroth, Heller, Wernich, Duchenne, Russel,
Knoll, Rakowac, Friedreich, Schlesinger, and myself.'

Different observers, unfortunately, differ widely in the statement of the ana-
tomical conditions observed by them, and their disagreement is still wider when
they come to interpret and to draw conclusions. It is impossible to enter upon
special details in this place, and the reader must be referred to the literature of
cases, and. the pretty complete collection in Friedreich's work. Nothing further
than a synopsis and grouping of the principal results can be attempted here.

! Auerbach's and Berger's cases are not included here. (CE. ** True Muscular Hyper-
trophy.”)
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As seen by the naked eye, the fragments of muscle removed
from the living subject, and the general mass of the affected
muscles at autopsies, appear discolored, pale or yellowish white,
and only in less advanced cases of a faint light-reddish tint. If
the disease has made great progress, the muscles of the corpse
have a soft, inelastic, almost doughy consistency, their cut sur-
face exhibits an exquisite fatty lustre, and their whole appear-
ance differs so little from that of the subcutaneous tissue that
only the striped appearance here and there visible enables us to
recognize the muscle as such ; in places abundantly covered with
fat (as the gluteal region) the boundary line between muscle and
panniculus adiposus is sometimes hardly traceable. Such mus-
cles as are attacked without being hypertrophied look like those
described under the head of Progressive Atrophy.

The condition most frequently shown by the microscopic
examination is an abundant development of fat, interstitial or
even interfibrillary, which must be regarded as the cause of the
increase of volume in the affected muscle. Tt is, however, very
probable that the development of fat is not the primary fact, but
that it is preceded by a stage of hyperplastic development of

connective tissue, so that the whole must be spoken of as an
irritative, inflammatory process, as in the case of progressive
muscular atrophy. The proliferation of connective tissue springs
first from the perimysium internum, and from the adventitia of
the small vessels; the newly formed connective tissue appears
to be especially rich in small-celled (sometimes spindle-shaped)
elements and nuclei, which undergo secondary transformation
into fat-cells. At any rate, during the early stages of the pro-
cess, it is common to see the fat-cells arranged in rows like a
rosary in the midst of a striped basal tissue, which is explained.
it is true, by some authors (Cohnheim) as the empty, collapsed
garcolemma tubes of the vanished muscular elements, but is
decidedly affirmed by others (Friedreich) to be hyperplastic in-
terfibrillary connective tissue. The assumption that the for-
mation of fat is preceded by a hyperplastic proliferation of
connective tissue has been already stated by Billroth (in Grie-
singer’s first case), and is shared by Wernich, Knoll, Duchenne,
Jaccoud, and others; upon this rests the designation of the
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disease as paralysie myosclérosique or sclérose musculaire pro-
gressive. 'This assumption is supported by the fact that in some
cases the process seems to have been arrested at the stage of
formation of connective tissue, or at least the transformation into
fatty tissue seems to have taken place to but a slight extent
(Russel, Knoll, Rakowac).

If the interstitial fat is more abundant, coarser bundles of
muscular fibre are first pressed apart, then the single primitive
fibres are separated in the same way, so that at last an entire
muscle seems uniformly permeated by fatty tissue. The primi-
tive fibres become attenuated at the same time, and at last they
disappear altogether, leaving behind them only the collapsed
empty tubes. This condition I have myself observed in a fully
developed pseudo-hypertrophy of the calf-muscles, with com-
plete immobility and want of response to the electric stimulus,
But where the disturbance of function is slighter the cross stripes
of the primitive fibres can always be found, though the fibres
for the most part are very much thinned in respect to diameter.
There is one striking phenomenon, to which Cohnheim first
called attention, and which has been confirmed by Knoll, Barth,
‘W. Mueller, and myself. namely, the occurrence of decidedly
hypertrophied fibres along with others which were more or less
attenunated. These hypertrophied fibres, of twice or thrice the
usual thickness, generally present quite a normal appearance,
and have only in spots somewhat of a finely granulated look;
Barth found their transverse stripes very indistinct. Cohn-
heim and Knoll have further found a dichotomous or tricho-
tomous division of the hypertrophied elements—a condition
resembling that which Friedreich demonstrated in a case of
progressive muscular atrophy.

That the muscular elements themselves may be implicated in
the irritative process, is further confirmed by the multiplication of
the muscular nuclei (Friedreich, Charcot), and by the occasional
fine granular cloudiness of the muscular fibres, which disappears
after the addition of acetic acid, and must therefore be looked
uponas a parenchymatous exudation. In W. Mueller’s case mus-
cular fibres with granular contents were seen, presenting a vari-
cose appearance with alternate enlargements and constrictions.
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As a final stage of the process we may mention, besides
the simple atrophy of muscular elements, a fibrillary fissuration,
(Barth, Charcot, Friedreich) or waxy degeneration (Charcot,
Friedreich), while proper fatty degeneration seems to oceur only
by way of exception and in a few fibres.

The post-mortem appearances observed by Martini are quite unique and at pres-
ent scem hard to interpret, and so are those which Schlesinger obtained by exci-
sion from the living body. The former states that in the transversely-striped sub-
stance of the primitive bundles there occurs a peculiar formation of fissural spaces,
which gradually enlarge and fill with a sero-albuminous fluid. With the progres-
sive disappearance of the striped substance, these fissures run together, and at last
form tube-shaped fibres, which in section are ring-shaped, o (if they retain their
septa) appear as disks perforated like a sieve, with a number of round openings.
Martini therefore designates this process as “ tabular™ or * serous™ atrophy of
muscle. In Schlesinger’s case there was found an abundance of fibrillary and
undulated (wellenférmiges) tissue, among which were muscular fibres in various
states: some retaining their cross stripes, some in the condition of granule-heaps of
a distinet yellowish color, some urregular in outline, some in the form of roundish
or longish masses; destruction of muscular masses by granular degeneration.
Neither proliferation of the interstitial tissue nor increase in the volume of individ-
ual muscular fibres could be observed, but a considerable
where present.  Schlesinger believes himself just

ascularity was every-
ificd in assuming upon the ground
of this observation that the abundant fibrillary tissue did not originate by the ordi-
nary process from conncetive tissue cells, but from muscular fibres; that the discase
therefore appeared first in the muscular fibres themselves (asa process of chronic
inflammation), and that the interstitial tissues were therefore drawn to participate
in the process at a later time. Probably this case is related to those of Rakowac,
Russel and Knoll, above described.

As regards the changes in the nervous system, we are at pres-
ent confined to the few results of autopsies already mentioned.*
In the case of Eulenburg-Cohnheim the result of a naked-eye
examination was entirely negative. The brain, cord, and their
envelopes, also all the nerve-roots and the trunk of the sympa-
thetie, presented no abnormal conditions. The sciatic and erural

! The oldest observations by Meryon (1852), the relation of which to the disease
in question is certainly somewhat doubtful, remarked no anomalies in the nervous
system,
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nerves of both sides were somewhat flattened, but showed no
other changes. In the case examined by W. Mueller, which was,
Towever, complicated with dementia paralytica (in a woman aged.
thirty-four), there was found an extended degeneration in the
cord, especially in the lateral columns, consisting in a thicken-
ing of the interstitial connective tissue with an increased number
of cells, a diminution of the diameter of some of the primitive
nerve-fibres, with granular change of the primitive sheaths and
partial disappearance of the axis-cylinders. In the gray sub-
stance the ganglion-cells were uninjured as far as to the middle
of the lumbar swelling ; farther downwards there was an allen-
wation of the anterior cornua, especially on the right, with atro-
phy of the greatest part of the ganglion-cells conlained in them;
the intervening substance was unusually dense and poor in axis-
cylinders. The trunks of peripheral nerves (peroneus, tibialis,
sciatic) exhibited a considerable increase in the volume of their
interstitial connective tissue, with groups of fat-cells interposed
here and there; a similar development of connective tissue was
also found in the anterior roots, which were colored gray, but
without any injury to the primitive fibres.

Barth likewise found extensive changes in the cord and the
peripheral nerves, but is inclined to interpret them as secondary.
They consisted of wedge-shaped or roundish spots, distinctly
gelatinous, irregularly distributed in the white substance of the
anterior and lateral columns of the cord. In these spots the
nerve-fibres were few ; their place was taken by a finely granu-
lar substance, traversed by large, full blood-vessels, and contain-
ing numerous corpora amylacea. In the anterior cornua there
was found only a very small number of ganglion-cells, and the
vessels were much dilated. The sciatic nerves were strikingly
broad, and the several bundles were pressed asunder by a depo-
sit of fat. The sympathetic was not examined.—Martini men-
tions the lipomatosis of the nerve-trunks only incidentally ; his
promised publication of the condition of the cord has not yet
appeared.—In the case examined by Charcot (the boy of ten
years observed by Duchenne) the examination of the cervical
enlargement and the upper dorsal part of the cord gave an abso-
Iutely negative result, and the same in respect to the anterior



PSEUDO-HYPERTROPIY OF THE MUSCLES. 169

cornua and the large ganglion-cells contained within them. The
anterior roots and the nerve-trunks (sciatic, median, radial) were
likewise normal. When the muscles were examined, entirely
normal portions of nerve were often found, and only once (in the
psoas) was there in them a very marked hypertrophy of the axis-
cylinders.

Theory of the Disease and Analysis of the Symptoms.

The important question to be answered is, whether the pseu-
do-hypertrophy of the muscles should be looked upon as an
independent form of disease, or only as a special development
of progressive muscular atrophy. If the independence of the
disease is granted, the question as to its primary myopathic or
neuropathic origin will have to be considered. If the second
alternative is adopted, the same question will have to be put, but
(according to the statements made under progressive muscular
atrophy) without any immediate hope of definite decision.

The chief arguments in favor of the essential identity of pro-
gressive muscular atrophy and of pseudo-hypertrophy are as
follows: (1.) Agreement in the fundamental histological changes
of the muscle. Although upon this point, especially in respect
to pseudo-hypertrophy, we have seen that there are many un-
solved contradictions, yet we may be tolerably sure of as much
as this, that in both diseases the first stage consists of a chronic
irritative process, proceeding from the interstitial connective tis-
sue and affecting secondarily the muscular elements—a chronic
myosilis accompanied by inlerstitial hyperplasia of the connec-
tive lissue (Friedveich). In the subsequent course, in the com-
plications of this originally identical process, differences certainly
arise which require special explanation. Another and a weighty
argument is (2.) the extremely frequent coincidence of pseudo-
hypertrophy of single muscles with diminution in the size of
others, near or remote, which are similarly impaired in their
functions. Sometimes, and not rarely, a marked pseudo-hy per-
trophy in the lower extremities will be combined with the usual
form of progressive muscular atrophy of the upper part of the
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body. Finally (3.), essential agreement in respect to etiology
and clinical course may be noted. Points held in common are:
the preponderance of the male sex ; the influence of a predispos-
ing diathesis, usually congenital, often referable to hereditary
tendency ; the occurrence of several cases in one family, the suc-
cessive attack of several brothers and sisters at a certain period
of life. It is plain that the two diseases may take the place the
one of the other, as the example communicated by Russel shows,
where in one family two brothers were attacked by progressive
atrophy, and a third by pseudo-hypertrophy. As regards the
clinical coincidence, I will only mention the numerous common
points in the functional and electrical condition of the muscle, in
the manner of extension of the muscular affection, in the later
consequences (secondary deformities), ete.

1f, on the other hand, we group together the principal points
of difference, we find them relating first to the manner in which
the histological process further develops itself in the diseased
muscles. But this difference is only partial. The secondary
implication of the muscular tissue, the wasting and final disap-
pearance of the muscular elements, partly by simple atrophy,
partly in the form of fibrillary fission or waxy degeneration, is
common to both processes, on the whole. It might be said, at
most, that a participation of the muscular fibres in the proper
irritative processes seems to be somewhat more frequent and
marked in pseudo-hypertrophy than in progressive atrophy;
but we find in the pseudo-hypertrophic muscles, in addition to
and subsequent to the initial hypertrophy of connective tissue,
an excessive development of fatty tissue, which in a later stage
transforms the whole muscle and its neighborhood into a spongy
mass of fat, and at the same time often makes the muscle enor-
mously voluminous. (In a few cases, as the observations of
Russel, Knoll, and others, prove, it seems that the external in-
crease in bulk may originate solely in interstitial proliferation of
connective tissue). Nevertheless, even in this excessive develop-
ment of fat in pseudo-hypertrophy, the distinction from progres-
sive atrophy seems to rest solely upon quality. We have seen
that the latter disease is not rarely accompanied by a secondary
lipomatosis of the muscles attacked, and that the atrophied mus-
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cles are not seldom enabled by this “‘compensatory ” process to
increase in volume up to the point of equalling or even surpass-
ing their former size. This secondary lipomatosis after atrophy
especially affects those muscles which are the favorite seat of
pseudo-hypertrophy. Friedreich very properly points out how
much irritative processes in general favor or provoke the patho-
logical development of fat, of which fact numerous instances are
found in the history and etiology of lipomas and of other lipo-
matous proliferations.

The etiological and clinical differences between pseudo-hyper-
trophy and progressive muscular atrophy are most strongly
expressed in the facts, that the former is almost peculiar to
childhood, while the latter arises more frequently in adults in the
middle period of life ; that, further, hypertrophy begins (almost
without an exception) in the lower extremities, and very often
remains confined to them, while progressive muscular atrophy, as
arule, prefers the upper extremities and the muscles of the trunk.
And yet these distincticns, far from widening the gulf between

- the diseases, perhaps help to fill it ; perhaps they point to the
canse which gives rise to a divergence in two cases originally
based upon one and the same histological proce: In child-
lood, as has been stated in connection with progressive muscular
atrophy, there exists a circumstance especially favoring the
development of the disease in the lower extremities, namely, the
great efforts made with these limbs in the acts of standing and
walking. If the diathesis be present we should not be surprised
to find just these parts first attacked ; and might not childhood
present conditions favoring and accounting for the occurrence of
the process in that form which characterizes pseudo-hypertro-
phy, namely, the excessive development of fat in the muscles
attacked ? In fact, such conditions seem really to exist. Fried-
reich calls attention to the fact that the fattening of cattle is
favored by youth, by fat-producing nutriment, and by rest, and
that all these circumstances meet in the pseudo-hypertrophy of
childhood. The fact that the lower extremities usunally suffer
condemns the child at an early period to continued inactivity,
and his nourishment consists, often to a very great extent, espe-
cially in the lower classes, of the fat-forming cereals. It is true
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that the pseudo-hypertrophic development of fat is not a case
of simple passive fattening, but of an accessory lipomatosis super
vening on an actively inflammatory process; yet it is plainly
shown by the frequent considerable increase of the panniculus
adiposus and the lipomatosis of the nerve trunks (Barth, Martini)
that there exists a certain tendency to general adiposity. Put-
ting these facts together (though all difficulties be by no means
solved), we may affirm that Friedreich’s view is very probable,
which considers pseudo-hypertrophy to be only ‘@ form of pro-
gressive muscular alrophy modified by the peculiar strength of
the diathesis and by certain special atlributes of childhood.”

‘Whether the muscular affection is to be regarded as primary,
or as a secondary affection dependent on a previous lesion of
trophic nerve-centres, must therefore remain undecided, espe-
cially since the pathologico-anatomical material for determining
the intensity and extension of the lesions of the nervous system
is at present very scanty. The same fact interferes with the
interpretation of the accessory symptoms. Those disturbances
of the sensibility which are often present, especially the pains®
and parzwesthesiz which follow the course of certain nerve-trunks,
may perhaps be referred to interstitial proliferation of the con-
nective tissue of the nerve trunks (compare the case reported as
above by W. Mueller), and to the consequent irritation of the
sensitive fibres.—The anomalies of circulation and temperature
in the affected parts (the bluish, mottled look, the dilatation of
the veins of the skin, the diminution of temperature, and so on)
may depend on the loss of muscular action, and the consequent
interference with the return of the venous current, or perhaps
they may also be due to collateral diversion of circulation to the
skin in consequence of the obliteration of numerous muscular
blood-vessels (Friedreich). But the later factor may be of sub-
ordinate moment, as is shown by the circumstance that some
observers have found the affected muscles universally rich in
blood-vessels (Schlesinger), while the skin was affected as de-
seribed.
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Diagnosis, Prognosis, and Treatment.

The diagnosis of pseudo-hypertrophy cannot be made with
certainty in its early stages, when the increase in the size of the
muscle is not evident, or is very slight ; but a close observation
of its etiology, and the application of functional and electric
tests, can help us at least to form a very probable opinion. The
surest evidence is furnished, of course, by a microscopic exami-
nation of portions of muscle extracted by the harpoon, provided
the necessary precautions be observed—plunging the harpoon as
deeply as possible, on account of the frequent thickening of the
panniculus—and that the operation be repeated. 1In later stages
of the disease no greater mistake is likely to happen than that
of diagnosticating true muscular hypertrophy, but the func-
tional and electric tests are sufficient to guard against this.

The prognosis, as has already been intimated in speaking of
the course of the disease, is somewhat more favorable in regard
to life than that of the common form of progressive muscular
atrophy, unless perhaps there exists a tendency to ally itself
with the latter disease. But, as regards the disease, the progno-
sis is still less favorable. Those muscles in which a considerable
amount of accessory fat-formation has occurred seem to be less
susceptible of a functional restitution than those in which the
chronic process of inflammation is unaccompanied with formation
of fat ; and for this reason a cure is but rarely to be looked for in
the advanced stages of the process. Statements to the contrary,
made by a few authors, may often be based upon a mistaking of
this disease for true muscular hypertrophy.

The lreatment must in general be conducted according to the
same principles as in progressive muscular atrophy. A careful
prophylaxis is of special importance ; children congenitally pre-
disposed, or the younger brothers or sisters of persons who have
already become affected, must be shielded as far as possible from
injurious atmospheric influences, too early and exhausting loco-
motion, excess of fat-forming nourishment, etc. When the dis-
ease has commenced, such internal remedies as tonics, quinia,
iron, cod-liver oil, etc., areas useless as in progressive atrophy ; the
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same seems to be true of iodide of potassium, although its use is
defensible upon the rational ground of its known power to pro-
mote the resorption and disappearance of fatty tissue. As
regards the use of localized gymnastics, we have as yet too few
observations; but it seems to promise some advantage in the ini
tial stages of the disease, though at a later period no success is
to be expected, at least as regards the restoration of the affected
muscles. Massage and hydro-therapeutics seem to have been of
value in some cases.—By far the greater part of the cases have
been treated by electricity for a longer or shorter period, some-
times with the induced, sometimes with the constant current.
Duchenne in particular has seen favorable results from faradiza-
tion (i. e., induced current), and in two cases has even observed a
cure (!) after treatment for several months. The constant current
has been chiefly used in galvanization of the sympathetic. While
Benedikt obtained considerable benefit from this procedure, other
authors (Erb, Chvostek) observed no essential gain, or even
(Roquette) an apparent loss. The local method, of applying
faradization and galvanization to the muscles affected, would
seem therefore to deserve the greater confidence.—Consecutive
deformities require a special orthopedic treatment, which, how-
ever, owing to the continuance of the original disease, can only
palliate the trouble. In a case contributed by Uhde, where an
advanced degree of pes varo-equinus existed, the deformity was
removed, and the power of walking somewhat improved, by teno-
tomy of the tendo Achillis (which was followed by an abscess in
the calf).
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TRUE MUSCULAR HYPERTROPHY.

(Hypertrophia musculorum vera.)

L. Auerbach, Bin Fall yon wahrer Muskelhypertrophie. Virchow's Archiv. Band 53.
S. 234 and 397.—O0. Berger, Deutsches Archiv fiir klinische Medicin, 1872
Band IX. S. 363.—Benedikt, Wiener med. Presse. 1872. Nr. 9. Compare also
his Elektrotherapie, 1869. S. 186. —Friedreich, Ueber progressive Muskelatro-
phic, iber wahre und falsche Muskelhypertrophic. Berlin, 1873,

True muscular hypertrophy is clinically characterized by @
noticeable increase in the volume of the muscles, while the mus-
cular force may be increased, or may remain normal, or may
even be ,in,/]MlZ!/ diminished. Tts anatomical basis consists of an
actual Typertrophy of the muscular elements.

Partial hypertrophy of the striped muscles, especially of the tongue, has very
long heen known, as has also the existence of muscular hypertrophy in connection
with general hypertrophy of one-half of the body, of one extremity, or one side of
the head. But the observation of pure cases of muscular hypertrophy in the

and the ion of these from pseudo-hypertrophy, with which they
were confounded, or were considered as the initial stage, is one of the most recent
discoveries. The number of observed cases is, therefore, extremely limited. It is
doubtful whether an observation of Graves's belongs to this class, in which sciatic
pains were associated with a hypertrophy of the leg. The first certain case is that
of L. Auerbach, in which the diagnosis could be confirmed by an examination of
excised pieces of muscle. We must also regard as sufficiently well established
cases two reported by Berger (and perhaps also a third case by the same), several
by Benedikt, and one by Friedreich.

In regard to causation, it is to be remarked that four cases
(Auerbach, Berger) occurred in soldiers who had performed severe
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forced marches during campaigns; two of Berger's cases were
preceded by ileo-typhus or gastric fever, and a third by a gun-
shot injury of the thigh, without lesion of the larger vessels and
nerves. Benedikt's and Friedreich’s cases were in adults; in !
that of Friedreich the subject was a maid-servant thirty-three
years old, but in this instance the disease was probably congeni-
tal ; at least, the left arm was said to have been larger than the
right at birth. (Benedikt's proposed designation of ““hypertro.
phia musculorum progressiva adultorum * seems, therefore, not
improper upon the whole.)

The cases hitherto observed have mostly affected the upper
extremity (Auerbach, Benedikt, Friedreich), and, as a rule, only
one upper extremity has been attacked ; in Auerbach’s and one
of Benedikt's the right, in Friedreich’s the left. In those cases
also in which the disease was seated jn the lower extremities
(Berger), it was always confined to one of them. In the cases of
Auerbach and Friedreich the increase of volume affected almost
all the muscles of the arm, and especially those of the upper
arm and the region of the shoulder. The circumference of the
upper arm was, in Auerbach’s case, 53 and 65 cm. greater, and
that of the forearm 5 cm. greater than the corresponding meas-
ures upon the unaffected side ; similar differences are given by
Friedreich, as also a considerable increase in the breadth of the
hand (2% em.), caused by hypertrophy of the interossei and
enlargement of the ball of the little finger. In Benedikt’s cases
the hypertrophy was essentially limited to the muscles of the
shoulder (deltoid, pectoralis major, teres major and minor, serra-
tus ant. magnus). In Berger's cases—which possess, in many
points, the usual characteristics of pseudo-hypertrophy—the
muscles of the calf were the first and the most severely affected.

As regards the functional energy of the diseased muscles,
Auerbach found that a greater display of force could be made
for brief exertions, but that fatigne occurred more quickly than
is usual. Berger and Benedikt found the power somewhat les-
sened ; Friedreich found it at least as great as upon the healthy
side. The consistency of the muscles attacked was hard and firm,
and on contraction they bellied out strongly and compactly.
Fibrillary contractions are mentioned by Berger only. The
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mechanical excitability was found increased by Benedikt ; under
galvanic tests he found the ** Liickenreaction™ and closure-clonus.
Auerbach found the excitability under constant currents equal
on both sides, but weakened for induced currents on the diseased
side. Erb (in Friedreich’s case) found it normal on both sides
for both classes of currents, with the exception of the ball of the
thumb, which looked as if atrophied, and exhibited a corre-
sponding diminution of excitability in the flexor pollicis brevis
and opponens, both under direct and indirect applications of
electricity. In Berger's cases, on the other hand, the excita-
bility under both classes of current was diminished, and so was
the reflex excitability.

Of the condition of extracted pieces of muscle, reports have
been made by Auerbach, Berger, and Friedreich. Those of
Auerbach are especially careful. The pieces of the deltoid and
biceps which he cut out exhibited a perfectly normal structure,
but an enormous breadth of the muscular cylinders ; their diam-
eterin the deltoid averaged 120 g, while specimens taken by way
of comparison from dead bodies measured only from 58 to 75 .
The muscular cylinders of the diseased (right) biceps had diam-
eters reaching to 165 p, those of the left only 110 p. By meas-
urement of the breadth of the separate strize Auerbach proves
that the enormous increase in breadth cannot be due solely to
s), but depends

the contraction following exsection (rigor mor
on actual hypertrophy. A comparative count of the muscular
nuclei in one cubic millimetre of normal and one of hypertro-
phied muscular substance showed but slight differences, so that
a considerable growth of nuclei in the hypertrophied muscle
must also be assumed. The investigations both of Berger and
of Friedreich likewise demonstrated a considerable increase in
the thickness of the muscular fibres. amounting even to a doub-
ling, while the cross striations were well retained. Symptoms
of growth of interstitial fat or connective tissue were entirely
absent, both here and in Auerbach’s case.

Among the muscular symptoms presented by the above cases,
disturbances of sensibility and circulation deserve especial men-
tion. The former were found only in Berger's cases (violent
neuralgiform pains, formication, anzesthesia) ; in the other cases

VOL. XIV.—12
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the sensibility of the skin was normal. In Auerbacl’s case a
livid coloration of the diseased arm is mentioned. Benedik
found in one case symptoms which entitled him to assume an
affection of the sympathetic; the face was redder and the secre-
tion of sweat was increased upon the affected (right) side ; the
pupil was dilated and the sympathetic was sensitive to pressure.
In another case there existed extensive vaso-motor paralysis in
the face, the neck, on the breast, and over the shoulder-blades,
which disappeared after galvanization of the sympathetic.

In regard to the theory of the disease the first question to
settle is, whether the muscular hypertrophy should be consid-
ered an independent disease, or only as a first stage of psendo-
hypertrophy. The latter view is taken by Berger and Auerbach.
Auerbach assumes that the primary excess of nutrition is fol-
lowed later by a process of retrograde metamorphosis with
atrophy of the muscular bundles, and a filling in of the enlarged
interstices with connective tissue and fat. The appearance of
this stage of retrogression is hastened by the abnormal condi-
tions of circulation, especially by the disproportionate growth of
the capillaries enveloping the muscular cylinders, which transfer
their nutritious materials in less abundance than formerly to the
interior of the muscular cylinders, and more abundantly to the
interstitial substance. In this way hyperplasia of the latter and
atrophy of the muscle-cylinders would necessarily be produced.
But, ingenious as is this theory, the transition from true to false
hypertrophy (or the super-induction of interstitial growth of fat
and connective tissue) has not been demonstrated by a single
positive observation, while the favorable clinical results and
the permanent functional and electrical integrity of the diseased
muscles, ete., are entirely inconsistent with such a view. The

%

question whether the true muscular hypertrophy should be
regarded as a genuine muscular lesion or as a tropho-neurosis
(Berger) can hardly be discussed at present, owing to the entire
want of material for its decision. The affection of the cervical
sympathetic observed in Benedikt's case may probably be re-
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garded as simply a case of combined disease, such as is observed
in some instances in progressive muscular atrophy.

Among the symptoms, one deserves especial attention, namely,
the readiness with which fatigue of the muscle occurs (Auer-
bach), or even a general weakening of its power (Berger, Bene-
dikt). Auerbach finds the cause of this singular phenomenon
in the fact that the muscular blood-vessels do not increase in
proportion to the growth of the muscular cylinders, and that
the restoration of the muscular force after expenditure must
take place too slowly ; perhaps also the intra-muscular termina-
tions of the nerves are not developed in sufficient proportion to
conduct the volitional impulses readily. Benedikt, too, attri-
butes the loss of function chiefly to an inadequate growth of the
nervous elements ; also to pressure of the swollen muscular
substance upon the terminal nervous apparatus, and to a prob-
able primary lesion of the central trophic ganglion-cell system.
Friedreich, on the contrary, in explaining the rapidity of exhaus-
tion, admits but one hypothesis, that of disproportion between
the muscular and the vascular masses. The increased power
for brief exertion, as in Auerbach’s case, rather gives reason to
suppose (according to Friedreich) that the hypertrophy of the
muscle is accompanied pari passu by a hypertrophy of the
terminal motor nerve-disks, or of the components of the motor
nerve-fibres, which serve in the conduction of the volitional
impulse—that is, the primitive fibrille composing the axis-
cylinders.
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EPILEPSY AND ECLAMPSTA.

1. Boerhaave, Praclectiones academicae de morbis nervorum. Francofurti et Lipsiae,
1762.— Tissot, Traité des nerfs aris, 1778-80.—J. P
Frank, De curandis hominum morbis epitome. Vol. VIL. Viennae, 1821.—An-
dral, Cours de Pathologie interne. Paris, 1848, in the 2d vol.— Marshall Hall,
Memoirs on the nervous system. London, 1837.—Joseph Frank, Die Nerven-

et de leur maladies.

keankheiten. Leipzig, 1843.—. I. Rumberg, A manual of the nervous discases
of man, translated and edited by B. IL Sieveking, New Syd. Soc. London,

1853.— Hasse, Krankheiten des Nervenapparates. In Virchow’s Handbuch der

Troussear, Lectures on clinical medicine,
nslated by P. V. Bazire. Revised and
Valentin, Ver-

spec. Path. u. Ther. Erlangen,
delivered at the Hotel Dieu, Paris. Tr
enlarged ed., by J. R. Cormack, New Syd. Soc. London, 1870.
such einér physiologischen Pathologic der Nerven. Leipzig and Heidelberg,
1864.— M. Rosenthal, Lehrbuch der Nervenkrankheiten. Erlangen, 1870.—A.
Buleaburg, Tehrbuch der functionellen Nervenkrankheiten. Berlin, 1871.—
Russell Reynolds, Diseases of the nervous system; by various authors in A Sys-
tem of Medicine. 2d ed. London, 1872.— W. A. Hummond, A treatise on the
diseases of the mervous system. 3d ed. New York, 1873.—J. M. Charcot,
Legons sur les maladies du systme nerveux. Paris, 1872-3. Tn addition
to these, consult the various manuals of special pathology and therapeutics.
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Epilepsy.

The general literature cited above may be consulted, and besides: E. Lochenstein-
Loehel, Wesen und Heilung der Epilepsie. Leipzig, 1818—John G. Mansford,
Tnvestigations into the nature and causes of epilepsy.—Portal, Natur u. Behand-
lung der Epilepsie. Uebers. von Hille. Leips. 1828.—Iferpin, Prognose und
Behandlung der Epilepsie. Deutsch bearb. von Frank. Quedlinburg and
Leipzig, 1854.— Delasianve, Trait¢ de I'Epilepsie; Histoire, Traitement, Mcde-

cine légale. Paris, 1854.—Sehroeder van der Kolk, On the minute structure and
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functions of the spinal cord and medulla oblongata, and on the proximate
cause and rational treatment of epilef ranslated by W. D. Moore. Lon-
don, New Syd. Soc. 1859.—A. Kussmaul and A. Tenner, On the nature and
origin of epileptiform convulsions caused by profuse bleeding, and also of those
of truc epilepsy ; translated by E. Bronner, London. New Syd. Soc. 1850—
uard, The various works of this author on epilepsy are cited in a
foot-note to the text.—Sieveking, On epilepsy and epileptiform seizures, etc.
2d ed. London, 1861.—Ch. Bland Radeliffe, Epilepsy and other convulsive
affections. London, 1859.—Althaus, On epilepsy, etc. London, 1866.—Russell
silepsy : its symptoms, treatment, and relations to other chronic
convulsive diseases. London, 1861.—Gonzalez Hcheverria, On epilepsy; anat-
omo-pathological and clinical notes. New York, 1870.—Nothnagel, Ueber den

Roynolds,

epileptischien Anfall. Volkmann's Ssmmlung klinischer Vortrige. Leipzig,
1872.—Additional short monographs and the essays on epilepsy in Gy e
are cited in the text.

Tutroduction.

The history of the development of the doctrine of epilepsy
affords one of the most brilliant examples of the important aid
which experimentation on animals may furnish towards further-
ing our knowledge of a diseased condition. This disease was.
known as far back as medical literature extends into antiguity.
And this is not surprising, for the violent form of its coarsest
manifestations could not escape even the most superficial obser-
ver. In the Hippocratic writings we find it characteristically
described. In course of time a few additions were made to the
symptomatology, and some new remedies—one generally as little
to be relied on as another—were brought into use. Beyond this
point, however, the knowledge of epilepsy made no essential
progress for many centuries. Naturally there was no lack of
attempts to explain its symptoms and its nature. Innumerable
hypotheses, clever and foolish, anatomical and physiological,
philosophical, even theological, were advanced with this object
in view. None of them raised the veil a hair’s breadth; none
contributed anything whatever to positive knowledge. The last
twenty years alone have advanced us at one time more than the
previous twenty centuries taken together. The experimental
researches of two investigators furnished the starting-point, al-
though some isolated but unsatisfactory attempts had already
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been made in this direction. In a series of experiments, which
were carried out in a masterly manner, fit to serve as a model,
Kussmaul opened the way to an understanding of the epileptic
seizure. Brown-Séquard, by numerous experiments upon ani
mals, first indicated a way, by following which it is perhaps pos-
sible to attain a more accurate knowledge of the epileptic state.
In the course of recent years the efforts of various other inves-
tigators have been added to these two fundamental works, and
their results will be alluded to in the proper place.

Until a short time ago, in spite of the number and variety of
the names for it which have been gradually adopted,' no scienti-
fic doubt existed that epilepsy was a perfectly definite disease
with well-marked symptoms. As Boerhaave defines it, Epilepsia
est abolitio subita omnium functionum animalium, cum aung-
mento motuum vitalium et motu convulsivo in omnibus musculis
corporis, so it has always been esteemed as a distinct disease, to
the definition of which the idea of “chronic” has only very
lately been added.

During the last ten years a marked reaction has set in against
this view. In the first place one group of symptoms after
another, which from a clinical point of view apparently showed
the features of epilepsy, has gradually been detached in propor-
tion as our increasing knowledge proved that definite anatomical
changes in the brain or other organs were the direct causes of
epileptic attacks. This is true of uremic seizures; also of all
those epileptiform convulsions in which demonstrable gross alter-
ations exist in the cranial cavity, the effect of which taken alto-
gether may be comprised in this, that either directly or by

! We give some of the Latin designations, without alluding to the numerous popular
names in varions modern languages : Morbus sacer, major, hereuleus, comitialis, con-
vivalis, mensalis, insputatus, viridellus, vitriolatus, sonticus, caducus, lunaticus, fedus,
sideratus, scelestus, dwemonicus, deificus, astralis, St. Valentis, and St. Joannis, Ana-
lepsia, Apoplexia parva, Passio Caduca, Perditio, etc. Compare Joseph Frank, Die
N iten. 4th vol.—Attempts at an ion of several of these names
may be found in Josat, Recherches historiques sur I'Epilepsie. Paris, 1856.
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simple mechanical conditions they occasion an anwmia of the
brain substance. In all these cases, and quite properly, we no
longer speak of epilepsy, but only of epileptiform spasws, as
symptoms of the conditions in question. In this category belong
the epileptiform, or as they are also called in this case, ““eclamp-
¢ hemorrhages, in hydrocephaloid, in
sased conditions which

tic,” seizures in profus
great hyper@mias, in all intracranial dis
are accompanied by considerable diminution of space, and par-
ticularly if they develop rapidly, as in the case of important
hemorrhages. In our opinion, however, this use of the term
“eclamptic” is confusing and unjustifiable. (Compare the sec-
tion on Eclampsia, and also the sections in the twelfth volume
of this work on Anzmia and Hyperemia of the Brain.)

There can be no doubt that such a pathology as that just
sketched agrees with the present position of science. In this
way a definite group of cases, which were formerly described as
“symptomatic,”” is done away with ; the spasmodic seizures have
rather been relegated to the rank of a symptom merely, the ana-
tomical basis of which is well known.

For the same reason the so-called ¢ toxaemic ™ epilepsy, as a
distinet disease, has been allowed to fall into disuse. The epilep-
tic manifestations, which may occur in various acute as well as
chironic forms of poisoning, and among which lead-poisoning has
always played a prominent part, are called forth either directly
or indirectly by the action of the poison upon the central ner-
em, in a way which cannot here be more particularly
discussed. In these cases, too, the epilepsy is only a symptom,
and represents no special form of disease.' This whole group,
therefore, of the ¢ symptomatic and toxsemic™ epilepsies will
be left out of consideration in the following account; the indi-
vidual cases find their place with the corresponding primary dis-
eases.

In very recent times, however, we have even gone a step
further. TFor quite a long time another form, ¢ sympathetic
or reflex epilepsy,” was recognized in addition to those men-
tioned. Under this name were comprehended those cases in

’ Thisis also true of the epilepsy from drinking absinthe, on which Magnan espe:
cially has recently laid so much stress.
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which an irritation of any kind, affecting any sensitive nerve
whatever could be proved, by the effects of treatment, or could
at least be assumed, to be the source and starting-point of the
disease. If the irritation and consequently the state of spasm
were persistent, as, e. g., in consequence of a cicatrix, we called
it epilepsy ; if it were of an acute kind, e. g., from the eruption
of a tooth in a child, we called it eclampsia.

Of late even this mode of treating the subject has been
rejected by several investigators as erroneous and confusing.
Russell Reynolds especially, whose views on the pathology of this
disease are highly esteemed, confidently maintains the opinion
that the so-called sympathetic or reflex epilepsy is to be rele-
gated to the group of ““convulsions” simply, and must be com-
pletely separated from epilepsy, with which it has nothing in com-
mon save the symptoms of the peculiar convulsions: “epilepsy
should be regarded as an idiopathic disease, i. e., a morbus per
se, which is to be distinguished from eccentric convulsions, from
toxemic spasms, from the convulsions occurring in connection
with organic changes of the cerebro-spinal centre, and from every
other known and recognizable disease.” (R. Reynolds, 1. c., p.
33.) Reynolds allows, to be sure, that an irritation in the foot,
in the mucous membrane of the digestive tract, in the lobes of
the brain, etc., may result not only in simple convulsions, but
occasionally even in ‘“epilep: in spite of this, however, he
maintains that a sharp distinction should be established. In
the case of convulsions ““a condition of increased irritability in
the reflex centre’ merely has been reached ; in epilepsy, on
the other hand, this condition has “acquired an existence of its
own, and the exalted irritability thenceforth depends upon an
altered nutrition, which continues even after removal of the ori-
ginal eccentric source of. irritation.”” In their external manifes-
tations, in their duration through a period of years, the two con-
ditions may be wholly alike. The simple convulsions, however,
are distinguished by their pronounced and constant relation to
demonstrable irritations, and by yielding to the appropriate
treatment directed to this irritation.

From the weight of Reynolds’ authority we feel obliged to
enter somewhat more into detail with regard to his views, though
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still but briefly. We cannot deem them correct, and we regard
the division which he makes as not fortunate. It cannot be
doubted that in epilepsy a peculiar condition, an alteration per
se, exists in the central nervous system. But this ‘epileptic
change,” ! to the further discussion of which we shall return
below, is, in our opinion, also found in many cases that Rey-
nolds calls eccentric convulsions, and can be explained simply
according to Pflueger’s laws of reflex action. The only two
grounds which he adduces for the division do not render if
TFor at any rate no constant relation can be proved
ist between the single seizures of eccentric convulsions and
any irritation whatever. It is a well-established fact that in
persons who have become subject to epileptiform seizures as a
result of a cicatrix or some such cause, these seizures do not
occur only or exclusively after irritations of the cicatrix, but
also quite spontancously or after mental chang The former,
however, would necessarily be the case if we had to do with
““reflex manifestations” only ; for certainly, from a physiologi-

nec

cal point of view, the conception of these has no other signifi-

cance than that the same connecting link of irritation always
precedes them ; but if convulsions appear without being pre-
ceded by a definite external irritation, then a pathological change
of some other kind must already have taken place in the reflex
centre. In such therefore, we shall be obliged to assume
a peculiar change in the pons and medulla oblongata. But even
the fact that recoveries take place after removal of the irritation
is by no means proof of an essential difference, as Reynolds
represents it, for it chiefly concerns cases which come under
treatment soon, in which, therefore, the epileptic change has
not yet become inveterate; and it is well known, too, that
““idiopathic” epilepsies are relatively the most curable if they
are still recent. If the ““reflex epilepsy” have been present for
years, it does not always disappear at once on the removal of the
nnlnlm 1l unmtmn, but single paroxysms malke their appear-

! Tn the course of this account we shall alway employ this expression and not that

of ““ epileptic condition,” which was formerly used for it, 50 as to render impossible any.

confusion with the ‘état épileptique,” which is employed in French in a wholly
different sense,
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ance, proving that we have to deal with something more than a
simple chain of reflex manifestations, for otherwise there would
be nothing to excite any further paroxysm after the removal of
the definite pathological irritant.' Finally, it does not favor the
idea of simple reflex convulsions that (except in the case of
wounds of the head) the first paroxysm follows only a consider-
able time, perhaps a week, after the establishment of the periph-
eral irritation.

Accordingly, the form of reflex epilepsy ought to be retained.
Only this name does not appear to us comprehensive enough.
‘We shall subsequently have to explain that the epileptic change
is excited and brought about not only by the peripheral nerves,
but also, though less often, by the spinal cord, and in less
frequent cases by the brain. If, therefore, those cases are
designated as idiopatlic or primary epilepsy in which no such
excitation can be proved, it is perhaps not injudicious to cha
acterize by a name which commits us to no theory, viz., ¢
ondary,” all those other cases in which an affection of the brain,
the spinal cord, or the peripheral nerves, is present as a source of
excitement and a starting-point for the disease. Meanwhile, we
are agreed with Reynolds in excluding from epilepsy any epilep-
tiform seizures which occur quickly for some few times in conse-
quence of an external irritation, and disappear just as quickly
again after its removal. The teething convulsions of children
furnish the type of these. Functionally,of course, the process is
here the same as in true epilepsy; but i those parts of the
brain which will be mentioned further on, no evidence can be
found of that more permanent change which must necessarily
be present for the characterization of epilepsy. The name of
Belampsia may well be employed for these conditions, which
Peter Frank very properly designated as acute epilepsy. We
shall enter into this more fully when speaking of Eclampsia.

Thus, on the one side the domain of the epileptic conditions

. has been more closely limited, in part correctly and in part
wrongly, as we have just described, while in another direction it

c-

' A pronounced case of this kind has been recently reported by [itziy in his  Unter-
suchungen iiber das Gehirn,” p. 187.
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Tas within the last ten or twenty years attained a markedly
increased extent. A whole series of cases, the clinical picture of
which would formerly have fitted into the frame of no one of the
recognized groups of symptoms, are to-day reckoned as epilepsy,
following the example of Trousseau and especially Griesinger.
The latter writer preferred the designation of ““ epileptoid condi-
tions,” but we do not hesitate to call them simply epilepsy.
While formerly, in characterizing the disease, emphasis was
laid wpon the convulsive symptoms, it is true that now, from
consideration of the “little attacks’ (petit mal), the opinion
has gradually gained ground that the loss of consciousness is
to be regarded not only as of equal significance, but in it is fo
be sought the controlling element of the epileptic attack. The
study of the epileptoid conditions has forced this way of looking
at it more and more into prominence. In fact, the varying
forms under which they present themselves, and which will be
described further on, lead to the convietion that not a complete
abolition of consciousness even, however short it may have been,
and without any muscular spasm, is necessary to character-
ize the disease as epilepsy, but that a simple dizziness is suffi-
cient,—in fact, any alteration whatever of the mental activity
occurring paroxysmally, such as hallucinations and the like.

A common causal connection, however, viz., an altered, 7. e.,
increased or diminished, degree of fulness of the vessels of the
brain, embraces all these varying features of the paroxysms one
with another, and malkes them comparable with the great attacks
of the ordinary forms of epilepsy. Of this we shall say more
lereafter.

1t can be proved from the course of the epileptoid conditions
that, although characterized sometimes by the most peculiar
symptoms, they agree essentially with the ordinary forms of the
disease, and that the epileptic change lies at. the root of them
too. For instance, they are often preceded by a distinct indu-
bitable injury, or during their progress spasmodic symptoms
oceur, at first of limited extent, but which gradually develop
the well-known characteristic features of the disease; or again
a major attack may appear suddenly, when for a long time
there had existed only the indefinite epileptoid attacks. Recent-
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ly, however, Westphal' has insisted quite properly that we
should not go too far in this direction, that we should not
at once declare every patient to be an epileptic who occasion-
ally presents epileptoid or epileptiform accesses. According
to his experience, he regards these attacks as among the most
frequent symptoms in mental and nervous diseases of the most
varied nature, without the character and essential nature of these
diseases being determined by their oceurrence in single instances,
4. e., without their being thus stamped as epilepsy proper. We
shall endeavor further on to determine where the boundary lines
should be drawn in this matter, what patients with epileptoid
seizures may yet be regarded as suffering from epilepsy proper.

‘While, therefore, we consider the establishment of these con-
ditions in true epilepsy as essentially correct in the present state
of our knowledge, we cannot say the same for “epil. spinalis,”
a term which has been brought into use especially by Brown-
Séquard. Of course, if we use this designation for those cases
in which an actually existing epilepsy is developed in conse-
quence of an affection of the spine, it would have a certain jus-
tification.  Still it is superfluous, for here the name of secondary
epilepsy, as above proposed, is in our judgment amply sufficient.
‘We must, however, very decidedly protest against the abuse
which has recently come into vogue of describing as spinal
epilepsy the clonic and tonic spasmodic seizures which occur as
a symptom in spinal affections, which remain confined to the
extremities or even to the legs, and are not accompanied by any
trace of mental changes. With just as much propriety could we
speak of a spinal accessory or median epilepsy in the case of
clonic twitchings of the muscles of the fingers or neck which pro-
ceed from a peripheral affection of the median or spinal accessory
nerve. In our opinion it is most judicious to let the expression
fall entirely into disuse, for on one hand it is unnecessary, and,
on the other, it only leads to confusion.

From all that has been said so far, it follows plainly that it
is not possible at the present time to give a brief definition of
epilepsy. In the following propositions, the reasons for which

1 Ueber A ie, Archiv £. Psychiatrie u. Ne i Vol. IIL. 1872,
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se of the account, are com-

are in part to be found in the cou
prehended the most important characteristics of the disease.

Up to the present time epilepsy is only a clinico-symptoma-
tological conception, such, e. g., as apoplexy, but not at all an
anatomical one, as e. g., cerebral hemorrhage. Nevertheless,
it must, according to all our present knowledge, be adhered to
as the designation of a perfectly definite morbid condition.

This morbid condition is composed of two factors: of a per-
sistent change in the central nervous system on the one hand,
and on the other, of external symptoms, which occur partly in
and are in part continuously present. The mere form
not alone warrant the assumption of an

parox
of the paro
epilepsy, for they may be produced in a precisely similar way by
various other causes.

The anatomical changes which underlie the group of symp-
toms called epilepsy, and which, in a given case, are somewhat
variable and more or less clearly marked, are to be sought for in
those sections of the central nervous system which include the
pons, the medulla oblongata, and the upper part of the cervical
medulla. We are still unaware whether these changes, which
constitute the essence of epilepsy, also take place still further
up or down in the brain and spinal cord, but this is not probable.
We must, of course, disregard such changes in the brain and cord
as are a consequence of the seizures.

These changes and processes in the above mentioned portions
of the brain are up to the present time unknown in their essence
and nature, and either come into existence there primarily or
are excited secondarily, either by the peripheral nerves, the
cerebrum, or the spinal cord.

The group of symptoms in the individual seizures corresponds
physiologically to an excitation, or again to a fatigue of all or of
the single motor and vaso-motor nerves, the nuclei, 7. e., the reflex
centres of which, are situated in the parts of the brain referred to.

Finally, the idea of chronicity belongs to the characteriza-
tion of epilepsy. In the so-called acute epilepsy or eclampsia
the central changes, which properly constitute the essence of the
disease, are wanting.
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FBzxperimental Researches.

Tt seems proper to give before the clinical exposition a brief
account of the series of experiments which have been undertaken
for the purpose of gaining a clearer insight into the nature of
epilepsy. In bringing them together in this place, our chief
object is to render the subsequent explanation of the pathology
of the disease easier to understand, and to enable the reader to
obtain a connected survey of the material which can be utilized
in building up a pathology of the affection. The experiments
may naturally be divided into two series: the one refers to the
mode of origin and the character of the epileptic change, the
other to the genesis and nature of the seizures.

Brown-Stéquard' for some twenty-five years has oceupied
himself almost uninterruptedly with the artificial production of
epilepsy in guinea-pigs, a species of animals especially well
fitted for the purpose. In these animals, after the wounding of
various portions of the nervous system, an epileptic state is
gradually developed ; as after lesions of the spinal cord, section
of one or both of the sciatic nerves,’ wounding of the medulla
oblongata, or, finally, of the pedunculus cerebri, or the corpora
quadrigemina. Of course we cannot in this place repeat all the
multifarious details, and therefore present only those which are
most important. 'With the peripheral nerves this effect follows
after section of the internal popliteal, the trunk of the sciatic, and
the posterior roots of the nerves of the leg ; with the spinal cord
it most readily follows after complete section of one lateral half;
but also if the posterior columns, the gray posterior horns, and
a portion of the lateral columns are simultaneously divided, or if
only the two posterior, lateral, or anterior columns are separately

! His publications on this subject are scattered through various journals ; the results
of his carlicr labors are contained in his book : ** Researches on Epilepsy ; its artificial
production in animals, and its etiology, nature, and treatment.” Boston, 1857. His
later investigations are found chiefly in the Journal de physiologie de homme, Vols. L
and I11., 1858 and 1860, and in Vols. I. to IV. of the Archives de Physiologie normale
¢ pathologique (Brown-Séquard, Charcot, Vulpian), 1868-1872.

* These facts had already been observed by Vulpian ; compare Arch. de physiologie,
etc., 1860, p 207; and Analoges bei Rana temporaria, by Schiff.

VOL. XIV.—13
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cut through, orif the whole spinal cord is divided, or finally, if
a simple puncture is made in it. These wounds produce the
most decided effect when made in the tract from the eighth dor-
sal to the second lumbar vertebra, though the result sometimes
follows even after a wound of any other portion. After a short
time a state of increased excitability is developed ; spasmodic
twitchings in certain groups of muscles first appear, and then
complete epileptic seizures. On an average, and most frequently,
from four to six weeks (11-71 days) elapse before their first
oceurrence. The attacks, in part, breal out spontaneously, or
they are determined by the irritation of a definite portion of the
skin, which Brown-Séquard designates the epileplogenous zone.
This includes the cheek and the antero-lateral region of the neck
(trigeminus and occipitalis), and is always found on the same
side upon which the cord or sciatic nerve was wounded, but, on
the contrary, is on the opposite side in wounding of the crus
cerebri. This zone is indicated by a certain degree of anzsthesia.
Slight irritations of it, pulling of the hairs, and the like, are
sufficient to produce the attack. Sometimes the epileptogenous
zone extends downwards almost the whole length of the verte-
bral column. The attacks now occur with varying frequency,
sometimes very often. After the epileptic state has lasted fora
long time, perhaps for years, it gradually subsides, and in the
same proportion the anwmsthesia of the epileptogenous zone
diminishes. If it has been produced by a section of the seiatic
and a rapid union of the ends of the nerve has taken place, the
epilepsy also disappears again rapidly. Finally, it is also a very
noteworthy fact that the young of such guinea-pigs may be
spontaneously epileptic, 7. e., without any injury having been
inflicted on them.

This is what is most essential in Brown-Séquard’s very
numerous experiments. The same facts have been determined
Dby Schiff and Westphal. I may add from my own experiments
upon guinea-pigs that in a very strong animal, in which the cord,
with the exception of the posterior columns, was divided at the
level of the third lumbar vertebra, the most violent seizures set
in at the end of only thirty-six hours, death occurring in the
course of them from cedema of the lungs; and Schiff saw them
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sef in after three and four days. Moreover, the experiments have
been confirmed in regard to cats and rabbits, although not as yet
ina thoroughly satisfactory manner. Schiff! has also observed
convulsions in dogs at the end of the first week after wounding
the cord in the cervical region, yet the animals at the same time
retained consciousness, quite contrary to the case of Brown-
Sequard’s guinea-pigs.

‘Westphal® produced an epileptic state likewise in guinea-pigs
in another way. If the animals are given light blows upon the
head, an attack of general convulsions results. Then, for a con-
siderable time nothing special is to be noted ; but after the lapse
of some weeks the animals behave exactly in the same way as
those in which the spinal cord or the sciatic has been wounded,
i. e., upon irritation of the above-mentioned epileptogenous zone,
or even apparently spontaneously, general convulsions break
out in which coma is also sometimes present, but at other times
appears to be absent. This state lasts for from six weeks to six
months. At the autopsy Westphal constantly found small
hemorrhages in the spinal cord and in the upper part of the
cervical medulla.

Hitzig * has recently furnished a further interesting contribu-
tion to the pathogenesis of epilepsy, as he has been able to cause
it by the artificial production of morbid processes in the cortical
portion of the brain. If, e. g., he removed the cortical centre
which controls the anterior extremity, well-marked epileptic
seizures, beginning spontaneously, set in after a longer or
shorter time,-once on the very next day, or after from three to
six weeks.

The significance of these various series of inquiries as to the
etiology and pathology of the epileptic state in man we shall
have numerous occasions to allude to in the further course of
this account.

Experiments have advanced us decidedly further in the
knowledge of the epileptic seizure. A. Cooper* even sought to

1 Lehrhuch der Physiologie, Lahr, 1858-59.

¢ Berliner klin. Wochenschr. 1871. No. 38.

3 Untersuchungen iiber das Gehirn, Berlin, 1874, p. 271,
¢ Guy's Hospital Reports. Vol. I. London, 1836,
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prove by experiments, which were, to be sure, very meagre and
defective, that ligation, equivalent to compression of the carotids
and vertebral arteries, induced epileptic seizures. Travers, like-
wise, and Marshall Hall insisted upon the resemblance of
eclamptic and epileptic paroxysms to the symptoms occurring
after the loss of great quantities of blood. Kussmaul, however,
was the first, in a work carried out in conjunction with Tenner,
to arrive at a great series of important and well-established
results. We can, of course, in this place only quote the most
essential of them. In the first place, Kussmaul showed incon-
trovertibly that, when the brain is rapidly deprived of arte-
rial blood, either by bleeding or by the ligation or compres-
sion of the four great arteries going to the head, in vigorous

animals not etherized, coma and general epileptic twitchings are
invariably produced by it, and that these symptoms quickly
disappear when the obstacle to the current is removed, unless if
have remained too long.

Direct examination of the brain, by means of the method
introduced by Donders, proved the actual presence of anmmia
of that organ. Further experiments taught him that the start-
ing-point of the convulsions was to be sought in the excitable
motor portions of the brain lying behind the optic thalami ; that,
moreover, the spinal cord during the seizure serves only asa
conductor, but that anwmia of this part does not result in
twitchings. A critical view of the symptoms present in man,
and the comparison of them with the results of experiment, led
Kussmaul and Tenner to the conclusion: 1st, that a circum-
seribed anatomical change in the brain cannot be regarded as the
immediate cause of epileptic seizures (because the coma neces-
sarily points to a simultaneous participation of the cerebrum);
2d, that the proximate cause of the seizures might not be any
change of long continuance or constant, or even a grosser one
appreciable by the anatomist, but merely a change of a transient
kind. Tn order to prove the hypothesis that epileptic accidents
may be induced by means of vascular contraction, through the
medium of the vaso-motor nerves, they then endeavored to pro-
duce anzmia of the brain and the paroxysms by faradization of
the cervical sympathetics. They succeeded in this, however,
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only in a single instance, and then only in an animal in which,
besides this, both subclavians and one carotid were ligated. T,
too, have attempted this latter mode of experimentation, with a
negative result. The reason of this failure is clear: as T have
proved,' only a portion of the nerves of the cerebral vessels run
through the cervical sympathetic; according to A. Schultz,®
indeed, only abnormally.

Further than this, I have endeavored (l. c.), by irritation of
the peripheral sensory nerves, to produce, as a reflex effect, con-
striction of the arteries of the brain, and thus a cerebral anzemia.
My positive results have been confirmed by some very suc
ful experiments of Krauspe,® while avoiding several sources of
error proved by Riegel and Jolly ! to exist in my experiments ;
and certainly this was antecedently probable, judging from our
former physiological knowledge.

It has therefore been proved by Kussmaul that cerebral anze-
mia stands in definite relations to the epileptic seizure ; we shall
have to enter into the details further on. How is the case now
with hyperemia of the brain? Kussmaul and Tenner tested this
question by ligating the internal and external jugular veins in
rabbits, after section of the sympathetics in the neck, but no
epileptic tremblings broke out. Quite a number of years later,
to be sure, Landois ® maintained this view, though Hermann and
Escher ® re-established the correctness of the statements of Kuss-
maul and Tenner in regard to rabbits, notwithstanding that in the
case of cats they were able, by occlusion of the veins which lead
the blood from the brain, to produce exactly the same group of
symptoms as in occlusion of the cerebral arteries, although it
was somewhat more slowly developed.

Besides this, Kussmaul and Tenner made experiments to test
a well-known hypothesis of M. Hall,” according to which the

Cess-

! Virchow's Arch. Vol. XL,

* Petersburger med. Zeitschrift. Vol. XL

# Virchow's Arch. Vol. LIL.

4Tbid. Vol LIX.

* Centralbl. fitr d. med. Wissensch. 1867,

¢ Pflucger's Arch. Vol. ITL.

* Memoirs on the nervous system. London, 1837, Also in various other places.
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course of the symptoms in the epileptic seizure would be the
following: 1st. Iixcitation of a sensory, spinal, or cerebral nerve,
or even direct central excitation; 2d. Thereby are caused: ¢, a
reflex tonic spasm of the muscles of the neck especially (trache-
lismus), by which the veins of the neck are compressed (sphagi-
asmus), and thus the comatose symptoms excited ; b, a reflex
tonic spasm of the muscles, closing the rima glottidis (laryngis-
mus), leading to asphyxia, and through this to the general con-
vulsions. Kussmaul and Tenner established the already well-
known fact that occlusion of the larynx produces coma and
convulsions. They were obliged, in accordance with the experi-
ments adduced in the foregoing paragraph, to pronounce against
the trachelismus theory. On the other hand, Russell Reynolds
(L ¢.) has shown that a contraction of the muscles of the neck
produced by electrical irritation results in stasis in the veins of
the neck and cerebral disturbances.

With regard to the anatomical starting-point of general con-
vulsions in the epileptic seizure, numerous experimental studies
have been published. As already related, Kussmaul and Tenner
established it in the parts of the brain lying between the spinal
cord and the crura cerebri, consequently in the pons and medulla
oblongata ; Brown-Séquard and Schiff arrived at analogous con-
clusions. Then I have shown! that the convulsion centre, . e.,
that circumscribed spot from which the whole body of the
voluntary muscles may be thrown into tonic and clonic spasms
through reflex excitation, is to be sought for in the pons. In
reference to the spinal cord, Kussmaul and Tenner have already
established the fact that in convulsions from excessive bleeding
it serves as a conductor only ; that no convulsive motions start-
ing from it can be excited by anwmia. This fact I have been
able to establish as indubitably correct, in opposition to certain
recent statements, which, moreover, do not seem to be based on
experiments.* From this, however, the conclusion must not be
drawn that also in epilepsy proper the spinal cord acts simply
as a conductor during the seizure ; for it is of course well-known
that, under certain circumstances, complete epileptic convulsions

1 Virchow's Archiv. Vol. XLIV. 2 Ibid. Vol XLIX.



EXPERIMENTAL RESEARCHES. 199

may take their origin from it alone, and this phenomenon has
even led to the designation epilepsia spinalis.' Still, some inter-
esting experiments of Brown-Séquard seem to favor the view that
the function of the spinal cord in the seizure is only that of a
conductor. In epileptic guinea-pigs he witnessed the absence
of convulsions in the hind leg of the side on which the spinal
cord was divided ; but besides this he also found the following :
if a guinea-pig has been made epileptic by section of one poste-
rior column and the neighboring gray substance, while the ante-
rior column is left untouched, the voluntary movements remain
intact on both sides, and nevertheless the convulsions are absent
on the side of the section. From this Brown-Séguard concludes
that certain portions of the spinal cord convey the impulses to
voluntary, and others those to the spasmodic movements.

Perhaps still another conclusion can be added to this last
experiment. 'We mentioned above (p. 191) that it is wholly
unknown whether the medulla spinalis partakes in the change
which constitutes the essential feature of epilepsy. This experi-
ment appears to us, at all events, not to favor that view.

Brown-Séquard then made the further observation on the epi-
leptic animals that the commencing seizure, in which the head is
regularly turned towards the side of the injury, may be arrested
by a sudden vigorous turn towards the opposite side, and its
further development prevented. Who does not, in this connec-
tion, at once think of the popular remedy of forcing open the
thumb and the like? There will also be an arrest of the seizure
if the epileptogenous zone is touched not lightly but strongly, if
it is burned or cut; in fact, it thereby loses its epileptogenous
capacity. The seizure may also be arrested if a strong stream
of carbonic acid is brought to bear upon the mucous membrane
of the throat. This last communication, which was only very
recently made by Brown-Séquard, has, indeed, already been con-
tested by Filehne,” who never succeeded in cutting short the
seizure by ever so strong a stream of carbonic acid.

* Compara especially Hallopeau, Des accidents convulsifs dans les maladies de la
moelle épinidre. Paris, 1871,
* Archiv yon Reichert und Dulois, 1873.
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Etiology.

If the causes of epilepsy are to be studied, a correct method
of examination must of course be followed. This would require
10 special mention, if a false way of drawing a conclusion were
not often made use of so soon as we have to do with a special
case, in deciding from any fact whether it be the cause of the
epilepsy or not. 'We will give an example. Some one, who has
hitherto appeared well, is violently alarmed, experiences an epi-
leptic attack, and afterwards remains epileptic ; therefore, it is
decided, the fright was the cause of the epilepsy. We consider
this wrong. The only direct sequence furnished by the facts is
that the fright provoked the epileptic seizure.

In our opinion it cannot be kept too prominently before us,
even in regard to the etiology, that we must draw a clear distine-
tion between the central epileptic change, in the sense in which
we have presented the idea above, and the symptomatic expres-
sion of it, viz., the seizures. The question as to the causes of
epilepsy, then, breaks up into two parts :

1. What influences produce the epileptic change ? and

2. What produce the outbreak of the symptoms ?

There can scarcely be room to doubt that a change such as
that which lies at the root of epilepsy and constitutes its essen-
tial character, a change of so thoroughly chronic a kind, can
also, in analogy with other morbid processes, develop only
slowly and gradually. It is of course conceivable that some con-
dition, having an acute and transient action, shall, on some one
occasion, give the first impulse to the development of the change,
just as occasionally the development of a malignant tumor may
be caused by an injury ; but these cases form the marked excep-
tions.

If we analyze the individual cases of epilepsy according to the
various conditions, which, with varying frequency to be sure,
may, in accordance with our experience, lead to the development
of the epileptic change, they naturally fall into three great
classes :

@. Cases in which the disease is produced by factors of a
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kind not appreciable anatomically, which at times affect the
nervous system alone, at others the whole organism.

b. Cases in which lesions of a definite anatomical kind affect-
ing the nervous system act as the cause.

c. Cases in which no causes are conceivable, or can be assigned
with any degree of probability, where we must, therefore, assume
a spontaneous development of the disease.

As to a. Here inherited tendency oceupies the first place.
The significance of this at the present day no longer needs to be
proved by statistics and special instances, it is a fact noticed and
conceded by all observers. The assertion may suffice that Eche-
verria out of three hundred and six patients under his own
observation had eighty with a hereditary tendency. And in
regard to this the idea of inherited tendency should not be taken
in the limited sense, as if strictly epilepsy only in the ancestors
led to the re-development of the disease in the descendants. Far
otherwise, daily experience teaches us that the children of those
parents also may become epileptic who have been mentally dis-
eased, but who have never suffered from convulsive affections.
The fact is, hereditary disposition must be taken in a far broader
sense, and the proposition may be enunciated that any neurosis
in the parents, whether it be of a lighter or more serious kind,
may plant in the children the germ which may develop into epi-
lepsy. This obtains not only in regard to hysteria, hypochon-
dria, and catalepsy, but T have observed cases, where, e. g., the
mother suffered for many years from pronounced migraine, and
with this exception there was absolutely nothing else in the way
of family tendency to be found, and yet a daughter was hysterical,
and a son epileptic ; from my experience I am even inclined to
aseribe to neuralgias of many years’ standing in the parents a
capacity of producing epilepsy in the children. There are even
1ot wanting instances where, in connection with a mere “nerv-
ousness” of the ancestors, epilepsy made its appearance in the
descendants. We must, however, also give special prominence
to alcoholism, of the great importance of which in the causation
of epilepsy, as well as of other nervous lesions, in the children of
those who are victims of it, we can ourselves add a number to
the already well-known and numerous examples. It seems to
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make little essential difference whether in all these cases discases
exist in the father or the mother ; it is not even necessary for it
to be the parents directly ; a neuropathic tendency in the family
generally suffices. Occasionally a generation may be skipped, and
it may even happen that the progeny of epileptics remain per-
fectly healthy ; this latter is, to be sure, but rare, and the advice
given even by Boerhaave, that epileptics had best remain unmar-
ried, is decidedly judicious, if it could only be carried out in
practice. It is proved by numerous examples that epilepsy also
belongs among the various diseases from which the children of
consanguineous marriages suffer.

That phthisis in the parents entails a tendency to epilepsy in the children, is in

our opinion mot correct, and if this relation often presents itself, it is certainly
explained, as already observed by Hasse, by the actually very great frequency of
phthisis.  All the arguments brought forward again recently by Echeverria in favor
of the connection between the two discases lose their importance in view of this
fact.

If epilepsy is hereditary, the first occurrence of its symptoms
is generally early ; according to Echeverria, before puberty ;
according to Reynolds, not later than the twentieth year. Our
own experience agrees with the latter, and it may, therefore, in
general be assumed that an individual with a hereditary predis-
position, remaining healthy up to the twentieth year, will also
escape epilepsy after that, so far as its development is excited
by the inherited tendency alone. I will also add that such indi-
viduals often suffer from eclampsia as early as during the first
dentition, but afterwards again remain apparently healthy up to
the outbrealk of the epilepsy.

As compared with inherited tendency, all the other influences
which affect the organism or the nervous system as a whole are
inferior in their capacity for exciting the central epileptic
change. Such a capacity is ascribed to many influences, though,
as already mentioned, of some it can only be proved with cer-
tainty that they caused the first seizure ; on the other hand, some
seem to have been actually capable of evoking the epileptic
change, although less frequently than is usually assumed.

Among the latter the habitual drinking of considerable quan-
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tities of alcoholics—drunkenness, in fact—assumes the first place;
epilepsia potatorum has long been recognized. Apart from the
complication with the usual symptoms of alcoholism in the inter-
vals, this does not differ in its seizures from the ordinary form.
The seizures are not always preceded by other severe symptoms
of alcoholism, but sometimes even form the beginning of the
series, At times the first seizure appears in conjunction with a
severe fit of intoxication, but again at other times just when, for
some reason, there has been a temporary total abstinence ; in still
other cases some external accidental cause occasioned the first
attack.

It is worthy of mention that the various experimenters have heen unable to pro-
duce epileptic se in animals by the continued administration of alcohol. We
call special attention to the labors of Magnan,! who Las studied this particular
phase of the action of alcohol.

The older observers laid great stress on sezual excesses, and
even announced coitum parvam esse epilepsiam (Ettmueller,
Senac).  Of late we have become much more sceptical in regard
to this, and justly so.

The various reported cases where a first seizure has taken
place during or as an immediate consequence of coitus certainly
do not prove that the latter produced the epilepsy. Still, how-
ever, continued and great excess in Venere should be regarded as
averitable, though extremely rare, origin of the epileptic change.
This is proved indisputably by a comparison of the abuse in
Venere, which is so frequent, with the infrequency of epilepsy
thereafter, Tven the significance of masturbation was formerly
decidedly exaggerated ; and Herpin correctly observed that the
causative relation is hard to establish when a vice is so wide-
spread. At all events, its effects upon the nervous system must
undoubtedly be more marked than even the excessive gratifica-
tion of the sexual passion in the natural way. Nevertheless,
examples of epilepsy after onanism are very infrequently
recorded among careful observers. Among our own cases we
have but one in which we could ascribe the origin of the disease
to the vice we have mentioned. Echeverria insists that here post

! Besides various other places, compare Archives de Physiologie, 1873.
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and propter may not infrequently have been confounded, as it is
known that many epileptics first begin to practise onanism after
they have had seizures. Still more should we doubt that abso-
lute sexual continence may lead to the development of the dis-
ease. Although Tissot declared this to be an established truth,
and even Herpin, in the case of women at least, would assign
weight to continence as a *“disposing ™ influence, still, all more
recent observers, with the exception of a few, such as, e.g., Rad-
cliffe, from their experience, speak very cautiously in regard to
this. In this connection we give a statement of Althaus' that
congenital phymosis may lead to epilepsy through the medium
of the masturbation which often accompanies it.

Close and continuous mental exertion, as well as powerful
long-continued depressing emotions, especially grief, were in
like manner formerly regarded as influences which could beget
the epileptic change. On an impartial survey of the subject
the conclusion must be reached that, in view of the frequent
occurrence of the influences named, this is at least not proved ;
meantime we cannot wholly reject the possibility of it.

It is a question requiring further careful investigation whether
certain general disturbances of nutrition, especially serofula
and rickets, to which epilepsy is often attributed, may occasion
it, and particularly whether an impoverished, insufficient nour-
ishment may have the same effect. The importance of the latter,
in the development of an ““active hereditary nervousness,” has
recently been again forcibly insisted on by Anstie,® and in addi-
tion to several older investigators, Echeverria is also of the
opinion that cachexia in the parents gives rise to epilepsy in the
children. And so calm an observer as Hasse thus expresses
himself in regard to it, viz., that the disturbances of nutrition
alluded to, ““not infrequently seem to bring about a predisposi-
tion, in the presence of which proper exciting causes may lead
to the outbreak of epilepsy.” Very careful and comprehensive
statistics only can determine this question.

Finally, there are instances well vouched for where real epi-
lepsy has gradully developed itself from the simulated disease
when of considerable duration.

! The Lancet, 1867. The Journal of Mental Science, 1873.
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If we, then, make a synopsis of what has just been said, the
result is as follows : it is indisputably established with regard to
a certain hereditary predisposition only, that it may develop in
the subjects of it those changes in the central nervous system
which constitute the essential characters of epilepsy. This is
still open to question in a greater or less degree in all other
assumed causes, and at all events their capacity for producing
epilepsy is slight compared with the actual frequency of its
occurrence.

As to b. With reference to another series of causes, we find
ourselves upon a field much more capable of demonstration, for
here we can in part plant ourselves upon the firm ground of phy-
siological experiment. ‘We are thinking of those cases in which
definite anatomical lesions, acting upon some certain portion of
the nervous system, induce epilepsy ; that is, the development
of the central epileptic change. The lesions may involve the
peripheral nervous system, as is most often the case—the brain,
or the spinal cord.

We have already expressed our views on this subject to the
effect that we believe that the ¢ reflex-epilepsy,” occurring
after wounds of the peripheral merves, must be regarded as
really the disease, and are of the opinion that the central epi-
leptic change is induced in consequence of a definite excitation
acting continuously from the sites of those lesions, exactly as
in Brown-Séquard’s experiments. What view should perhaps
be accepted as to the connection will have to be touched upon
further on. The lesion is then at all events an ¢ occasional’
cause; but it is in a special case the actual and only cause,
which, without the aid of other influences, produces the disease.

Cases of the kind have already accumulated in such large

numbers in monographs on the subject and in periodical litera-
ture that we may perhaps condense from them some general
propositions. The nerves affected are either mixed or sensitive ;
most frequently it is the sciatic or the fifth, more rarely others,
yet it may, as occasion offers, be any sensitive or mixed nerve.

The lesions generally consist in external traumatic agencies act-
ing nupon the trunk, branches, or cutaneous distribution of the
nerves, less often in pressure due to tumors or in neuromata.
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In case of wounds of the skin, a peculiar cicatricial formation
may sometimes be found.! The first seizure almost invariably
appears some weeks or months, or even in some instances, years
after the injury. The form of epilepsy which thus arises is
generally marked by an aura of a sensitive, motor or vaso-
motor character, proceeding from- the region of the affected
nerve. Sometimes, during the period which elapses between the
receipt of the injury and the first fully formed paroxysm,
there show themselves twitchings which are either limited to
the territory of the muscles supplied by the mnerve or are dif-
fused over the whole corresponding half of the body.

In this category belong also those cases in which in women
the disease receives its stimulus from the direction of the sexual |
apparatus. The importance of genital affections in this respect
is excessively exaggerated; especially should those cases be
excluded in which the menstrual period provokes simply the
individual paroxysms, but not the epilepsy itself. Still, the latter
also seems actually to occur. The connection in these cases must
be regarded as wholly analogous to the les