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TRYPANOSOMIASIS IN RELATION TO SYPHILIS 29

of pullulation in the mucous cutaneous orifices, and when infection
oceurs, always tends to get back there; in syphilis the same
habit may have been acquired. It is known that mucous tubercles
and condylomata (secondary eruptions) are more infective than
the primary sore, and contain immense numbers of spirochaetes.

Similarly, upon reading Lingard’s experiments, [ find he
mentions that the Trypanosoma Eguiperdum was found in great
abundance sometimes in the vaginal mucus when it could not
be found in the blood. Again, he was more successful when he
inoculated animals by scarifying the genitals and inoculating
with blood from a papule or with vaginal mucus than when he
injected the blood into animals. Those facts accord very much
with Neisser’s experiments, and would seem fo indicate that
a habit had been acquired by the Trypanosoma Hguiperdum of
developing in the mucous membrane of the genital organs and
of using this acquired habit as the means of preserving the species.

Finally, the therapeutic agents, mercury and arsenic in the
many forms employed, are specific for both trypanosome and
spirochaete affections. They are not of much use for bacterial
infections. Mercury, particularly in the form of inunction, is
especially valuable, and this may be owing to the fact that it
prevents the multiplication of the spirochaetes on the surface of
the body, including the mucous orifices, a habitat which these
organisms have found particularly favourable for perpetuation
of the species by transmission to another individual. Mercury,
moreover, administered in any way, tends to come out by the
skin and mucous membranes, as can be readily demonstrated.

I have pointed out that, practically, the morbid tissue-changes
in syphilis are similar, whether the lesion be the primary sore
or a gumma twenty years later ; moreover, it is difficult to
understand how the spirochaete, seeing that it has hardly ever
been found in tertiary lesions, can produce the same specific
cell hyperplasia so long after the primary infection. The following
hypotheses may be put forward to explain the phenomenon of
a gumma appearing spontaneously in the central nervous system
long after the primary sore and apparent cure of the disease :—

1. The spirochaete, or some modified form of it, has remained











































CEREBRAL GUMMA 35

application of mercurial ointment, this may be due to the fact
that direct absorption of the mercury at the seat of the lesion
stops the growth of the syphilitic virus which is causing the
irritation of the meningeal nerves. The value of mercury as
a therapeutic agent is undoubtedly its destructive action on the
virns, and when the patient’s gums are really affected there is
probably sufficient mercury in the lymph and blood so to assist
the natural defences of the body as to prevent the multiplication
of the spirochaetes, but only prolonged mercurial treatment will
lead to the entire destruction of the organisms ; and even a long
course in some individuals has but little effect on the disease, or
may leave some syphilitic organisms in a resting stage lurking
in the body, probably in the lymphatic glands, ready to reappear
in tissues where there is a lowered vital resistance.

In this respect syphilis resembles two other protozoal diseases,
viz. malaria and trypanosomiasis. Metchnikoff says, °the
cause of the disappearance of the spirochaetes has not been
settled, and it is quite possible that the action of mercury is
towards strengthening the defences of the body rather than any
direct lethal action on the organisms themselves. The work of
several observers has indicated that atoxyl does not kill the
organisms but exerts its influence in strengthening the phagoeytic
defences of the host.” Iodide of potassium is a most valuable
therapeutic agent in all gummatous processes ; it probably does
not act as a specific agent like mercury in killing the living virus,
but by the change which it produces in the electrolytes of the
blood and lymph it favours the process of plasmolysis and
nucleolysis of the neoplastic formation, and promotes the absorp-
tion of the produects of granulo-agueous degeneration. Thus it
is most useful in promoting the absorption of the gummatous
formations.

It was formerly taught that the brain and other internal
organs were only affected in the tertiary period and this doctrine
of Ricord was fraught with the greatest mischief. Virchow
showed that pathologically all the lesions of syphilis were of
the nature of an infective granuloma. In the light of modern
discovery and by analogy with the closely-allied trypanosome
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58 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

swelling), and some stiffness in the neck. She had a number of
decayed stumps in both jaws ; these were removed. She did not
begin to improve until she was put on mercurial inunction and
iodide ; then in a fortnight her general health improved, the

headache and vomiting ceased, and the swelling of the disks as

Fig. 1. A case of pseudo-general paralysis in a young woman, age 24,
Appearance on admission, dull and stuporose indiecating much mental con-
fusion.
reported by Mr. Treacher Collins diminished to two dioptres. She
was discharged subsequently practically well.’

In the basic form of the disease the pain is usually referred
to the frontal, parietal, and temporal regions, and is deep-seated
and cannot be definitely localised ; later on it may spread to the
occipital region, the neck and the spine ; sometimes pain is referred
to the back of the eye. In this form of the disease the pain
i3 not usually influenced by pressure and there is not the definite
local tenderness which occurs when the convexity is affected.

Vertigo, reeling, and staggering are common symptoms, Doubt-

]



VOMITING IN BRAIN SYPHILIS 59

less some of the attacks of giddiness from which such patients
suffer are disturbances of consciousness; and slight fainting
attacks due to circulatory disturbances of the brain from the
associated arterial affection. These attacks may be compared

with attacks of petit mal or migraine.

Fig. 2. The same case, Appearance later as the disease progressed, showing
marked expression of pain with paralysis of the right motor oculi. She was
called a case of General Paralysis in the asylum, bul at the post mortem multiple
gummata were found in the brain.

Vometing is a pretty constant symptom, and, together with
headache, may for months form the only signs of cerebral disease ;
it occeurs without (necessarily) food in the stomach. Oppenheim
relates a case where for months it preceded headache and other
symptoms ; in this case there was a widespread gummatous
meningitis in the posterior cerebral fossa. Cases have been
recorded, however, and I have myself seen such, where vomiting
was absent throughout the whole course of the disease to the

fatal termination.
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PARALYSIS OF THE FIFTH NERVE 75

The most noticeable symptom, however, was in the appearance
of the two eyes. At first, one would think there was slight
ptosis ; there was, however, no paresis of the ocular muscle—the
pupils were equal, and reacted to light and accommodation.
Comparison with a photograph before the patient’s illness shows
a condition of enophthalmos of the right eye (vide Fig. 6). The
cornea was insensitive, and there was some slight conjunctivitis,
which was cured with boracic acid lotion. Pricking was only

Fia. 6. Photograph of G. H. (Case 8), showing enophthalmos.

recognized as a touch all over the distribution of the fifth on the
right side, including the mucous membrane of the mouth, lips,
and tongue. There was dullness of perception of heat, cold, and
touch all over the same area. Taste on the right side of the
tongue was impaired. He complained of the stiffness of the
muscles of the face on the same side, and the slight loss of expres-
sion was due to the anaesthesia. The giddiness, with a tendency
to fall to the left side, which he had at first, was passing off.

The condition of enophthalmos was probably not due to paresis
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PLATE IX.




















































100 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

multiplication sums correctly, but takes a long time. His
memory for remote events is good, but for recent events is much
impaired. There is considerable motor inco-ordination, especially
when he attempts refined movements, e. g. writing. He has no
hallucinations or delusions. He frequently passes urine and
faeces in the bed. His condifion became worse and ten days
later coma supervened. The temperature rose to 105° and he

died sixteen days after admission.

Fra. 7. Photomicrograph of gummatous facial nerve. Magnification
20 diameters.

Post-mortem examination.—There was a widespread generalized
endarteritis affecting all the arteries of the circle of Willis and
their branches (vide Plates VI and VII, Fig. a). Particularly
were the lenticulo-striate arteries affected and the lumina of some
of the smaller vessels were almost completely obliterated, thus
accounting for small patches of softening found in the basal
ganglia of the left hemisphere and in the genu of the internal
capsule. There was also a small patch of more recent softening
in the thalamus of the right hemisphere, moreover, there was
a gummatous swelling in the facial nerve (vide Figs. A and =,
Plate XIII), and the adjacent side of the pons showed a small




























RUPTURE OF BLOOD VESSELS 105

he has suffered with fits, three or four a day, sometimes only one
or two a week, Description of fits by his wife: Both cheeks became
flushed and he complained of dimness of sight some hours before.
The fit began h."*' conjugate deviation of head and eyes to the

left. he made a gurgling in the throat followed by tonic spasm in

Fic. 8, A portion of the'arch of the aorta, showing the two commeon carotids
with an aneurysm just above the bifurcation on each side, about the size of a
filbert.

all the limbs, the arms were extended and the fingers clenched
in the palm. No clonic spasms followed; he then breathed

deeply and awoke,

ANEURYSM, RupTUurE, CEREBRAL, HAEMORRHAGE
wapture of the large vessels apart from aneurysm so rarely
oceurs in syphilitic arteritis that it is unnecessary to discuss the
symptomatology. Small haemorrhages into the sheaths of the
vessels, into the substance of the brain and the meninges may
oceur, but as a rule, they cannot be correlated with any definite

clinical symptoms. Aneurysms may give rise to haemorrhage,



106 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

and they owe their origin frequently to syphilitic arteritis. An
interesting case of multiple aneurysms of syphilitie origin was the
f[:-“ll\'n.'j]l.;f.

(‘ase 21, Male, aged 38 years. Admitted to Claybury Asylum,
February 10, 1903, under the following certificate ; patient is prema-
turely aged—helooks 60. Appears to be suffering from softening of

the brain and :-;1ll|.it-:'1 to what may he termed ||1§=!s|.m'|!m]iq' a1 upor |

Fia. 9. ."-E|||1i1:|e' ANEUrysims on the arteries of the circle of Willis, with
general nodolar endarteritis of all the vessels,
he is certainly irresponsible and unfit to be at large. His wife
states that []lit‘jilg the night he will use most obscene language,
calling her a whore ; this is unnatural to him. He neglects his
person and is sometimes violent. The illness commenced eight
months previously and he has got worse. There was a history of
syphilis, but when is not stated. There was a history of an aunt
on the father’s side having been insane, After admission to the
asylum he was regarded as a general paralytic from the fact that

the speech was slurred, the pupils unequal and the deep reflexes




















































































130 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

or in the roots, but it may arise in the substance of the cord.
rlht]{' ili'l-l‘i.'!'[l"il,:"'-':' i_l,][ll [Ilit'i'[lﬁ-'("'!il'!]ji' l.'l]-El]‘r'U"l1']'?‘C are IJ“" samme as EJI,IIHI_'
of gumma in the brain; it may cause secondary degeneration
in systems of fibres in the spinal cord, and when seated in the
lateral column it has given rise to the characteristic Brown-
Sequard phenomenon (vide Case 26, p. 130).

Observations upon a number of fatal cases of cerebro-spinal
syphilis and of cases in which the symptoms of basal meningitis
were predominant, show that in cases where the lesions are

apparently circumseribed, it is common to find a number of

Fic. 14. Photograph of the under surface of the cerebellum, pons and
medulla, with the erura cerebri eut through. A gummateuns tomour is seen
to involve the right corpora ||1s.-|:[rig|-:|m'n;1_- It was about the size of a small
Barcelona nut.
lesions scattered over the whole extent of the central nervous
system In various stages of evolution and devolution. Sometimes
there only exists to the naked eye a single isolated focus of disease,
but a closer and more attentive examination, aided by the micro-
scope, will disclose signs (sometimes very evident) of a generalized
inflammation, actual or passed. In fact it is right to affirm that
syphilis of the nervous system is essentially a diffuse lesion,
generalized through the whole of the neural axis and its enveloping
membranes, the limited foci are only localised exaggerations of
a pre-existing diffuse process. This is shown by the faect that

there is a general peri-vascularitis in severe cases (vide Fig. 13).
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PLATE X3,

I. 6th Dorsal.

I1. 3vd Dorsal.

[II. 5th Cervical.












PLATE XVI.

V. 1oth Dorsal.

[V, Sth Dorsal,












PLATE XYII
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CASE OF CONJUGAL PARALYSIS 227

was certified insane. On admission to Cane Hill it was found that
his wife was already in the asylum suffering from general paralysis.
The following facts were elicited from friends: He did not drink,
nor was there any hereditary history of insanity obtainable. He
lost his sight gradually, and this was followed by drooping of the
left eyelid, his mental state denoted considerable dementia and
loss of memory, with defective knowledge of time and place; he
had no delusions of grandeur or persecution, but was restless, noisy,
and delirious, and although blind, had frequent visual hallucina-

tions.

A case of Conjugal Paralysis.

Fie. 19. The phyziognomy of the man denotes mild exaltation and dementia.
that of the woman slight depression.

Physical condition. He has a fatuous expression, the face is
congested, the skin greasy, and there is incomplete ptosis of the
left eye (vide Fig. 19). The pupils are unequal, dilated, and
irregular ; there is primary optic atrophy of both disks and there
is tremor in the lips and tongue, but not marked : the speech is
somewhat hesitant and slurred ; his gait is shambling ; he brings
his heels down first and he walks with a wide base, but there is no
marked ataxy ; the knee-jerk is present on the right side, absent
ot the left. He is too demented to give any reliable answers in
regard to cutaneous sensibility ; there are well-marked signs of
syphilis on the body in the form of a scar on the glans penis,
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MENTAL STRESS AND GENERAL PARALYSIS 243

worry and constant apprehension for the future produce more
mental depression when the emotions are suppressed, and fre-
quently even the nearest relative may not have known what
a mental conflict has taken place in the suppression of the outward
manifestations of the inner working of the mind. The following
case illustrates the effect of severe mental shock. Case 39, R. E.,
aged 35, married, newspaper reporter, was admitted to Claybury.

‘ He was a clever, industrious man, and for eight years had been

Fic. 20. A case of Charcot’s joint, right shoulder, the only other sign of
tabes being the Argyll-Fobertson pupil. This patient remained in the pre-ataxic
stage fifteen years.

parliamentary reporter for one of the leading London daily papers.
He contracted syphilis at 30, married at 31. His wife had three
children, no miscarriages. Harly in 1896 all his children died, and
in March of the same year he became very depressed and would
sit for hours brooding over his troubles, refusing to answer the
gquestions of his friends, or only answering in monosyllables.
A tremor of his hand, thought to be writer’s cramp, was then
noticed ; his speech became slow and hesitant, and his intellectual
faculties notably impaired ; but he showed no evidence of moral
obliquity nor did he exhibit any sign of exaltation. Later he
R 2
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264 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

of the upper facial and common oculo-motor nerves, causing a
tendency to drooping of the eyelids and narrowing of the palpebral
fissures, and in consequence an elevation of the eyebrows, accom-
panied by transverse furrows of the forehead as if just arousing
from sleep. Sometimes there is a wild, excited, and exalted
expression continuously exhibited ; at other times the wearied,
expressionless mask denoting dementia may suddenly change

Fra. 22, The photograph illustrates a condition of marked exaltation and
grandiose delirium; at the time this was taken the patient was telling me that
his brain was geared up to 990,000.
to a wild, exalted expression when the patient’s mind is aroused.
Asymmetry of the two halves of the face or one angle of the
mouth lower than the other may be observed. Spasmodic
tremors and fibrillary contractions are often noticeable in the face,
especially at the commencement of articulation of words, such
as the explosive lip-sounds; they are often, indeed, provoked
by silent thoughts or by an intention of speaking. They may
also be observed when, the patient is asked to perform some
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344 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

region where hyperaesthesia is indicated in the chart. Joint
sensibility lost in all joints of the lower limbs and in the fingers of
the upper. She has lost sensation in the ring and little fingers
of the left hand within the last three months, She first became
aware of this by a cramp-like feeling. She complains of a deep-

seated burning pain in the epigastrium, but she does not now

(1= Hypalgesia

-= Analgesia and Anmsthesia =—— = Cutaneous Anmsthesia

sew s tw Diminished Cutaneous Sensibility TR I
p o ve e . = I eI | = Hypermsthesia
=, to Pain and Touch

Fia. 35. Chart of Case 44.

have gastric crises. Pupils, right 5 mm., left 31 mm,, Argyll-
Robertson ; complains of dimness of vision.

Case 45. R. D., aged 38, carpet planner, admitted for
unsteadiness in walking, shooting pains in legs, and tightness
round the waist.

Famaily history.  Nil noteworthy, no neuropathic heredity.

Personal history. Married fifteen years. His wife has had

nine children, six of whom are living.



















350 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

the sensory impulse from bone. This sign may be observed in
patients who are in the second or third stage of the disease.
Cases in the preataxic stage may not yield this sign, but I have
ascertained in one case that a diminished sensibility may exist very
early, and be unequal in the two legs.

The following case illustrates this phe-
NOmMenon (—

Case 47. C. A, aged 37, a married
woman,came to the Obstetric Department
of Charing Cross Hospital, and was sent
on to me,

Personal history. Married at 17 to
a refired naval man; an eight months’
child born, which lived only two days.
She found that her husband suffered with
venereal disease, she had a sore throat and
her hair came out; she therefore left him.
After his death, she married again at 22
a retired soldier. Miscarriage four months
after marriage, leaving her with uterine
disease. Subsequently she suffered from
ulcerated legs, and had two more mis-
carriages. She noticed first a feeling of

Frc. 40, Toshow loss of
bone sensibility in Case 47.

Black indicates the bones
which are insensitive to the
vibration of the tuning-
fork. The third and fourth
ribs were not absolutely in-
sensitive. In distribution
the loss of bone sensibility
in this case corresponded
pretty closely with the cu-
taneous anaesthesia,

Physical  signs.

a cord round the 'waist-, then rectal
crises; she suffered with difficulty in
holding her water two years ago; for
twelve months pains in the legs and
body, and progressive difficulty in walk-
ing, also frequent attacks of giddiness
and flatulent eructations with gastric
distension.

Pupils equal, small, Argyll-Robertson ;

absence of deep reflexes, plantar reflexes lost, epigastric just
present, cutaneous anaesthesia from fourth to tenth segments
inclusive, anaesthesia and paresthesia of soles of the feet, anal-
gesia or hypalgesia to pricking of legs, and of the thorax from
fifth to ninth segments, with some hyperaesthesia above and
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356 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

in the back passage like the introduction of a hot iron ; sometimes
this is accompanied by tenesmus and straining, and it is said
evacuations of blood and slime may be passed. Much more
frequently the patients suffer with constipation and difficulty
of relieving the bowels without purgatives. Not infrequently
they are unable to keep themselves clean. This is especially
the case when they have to start micturition by strong voluntary
pressure of the abdominal muscles ; faeces are then apt to escape
owing to some loss of the reflex tonic contraction of the sphineter
ani ; moreover, they cannot always tell when defaecation is
complete.

Dr. Byrom Bramwell recently exhibited an unusually in-
teresting case of tabes in an unmarried man, aged 30 years.
He had contracted syphilis when 23 years of age; ten months
after the primary sore the first symptoms of tabes showed them-
selves as gastric crises and these had persisted ever since. A year
later dimness of vision and lightning pains were complained of,
and when 26 years of age bladder and rectal disturbances
appeared., His vision became entirely lost eighteen months
ago and during this period he had become profoundly ataxic.
Charcot’s joint disease was well marked in the right knee and
to a lesser extent in the left knee. There had been no ameliora-
tion in the condition, the gastric crises and lightning pains being
still as severe as ever. There was great inco-ordination of move-
ment on attempting to walk, the legs being thrown up violently,
and the patient appeared simply to be kicking the air.

The unusually early development of tabes was the remarkable
feature in this case ; which is also of interest in showing that the
most vulnerable part of the spinal cord is the mid-thoracic region,
for gastric crises oceurred within ten months of the primary sore.

Laryngeal symptoms. Laryngeal crises after those of the
stomach are the most common, and their characters vary con-
siderably. Graefiner has recently written a monograph on tabes
in especial reference to laryngeal symptoms in 226 cases. He
divides the disturbances into two groups: (1) paresis or paralysis
of the vocal cords, which were met with fifty-four times, (2) crises
twenty-six times and parakineses twenty-eight times. Thus
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358 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

usually regained breath in a few seconds with a crowing in-
spiration.

The vocal cords on examination were practically immobile,
the right moving only slightly and there being a chink of less
than -% inch between them. There was well-marked abductor
paresis. The soft palate also showed some paralysis.

History. - Six years ago he acquired syphilis for which he was
treated ten months. A year later he married. His wife had
a rash on her back. Her first miscarriage was twelve months
after marriage. Her second miscarriage was twelve to eighteen
months after marriage. Her third miscarriage was eighteen
months ago. There has been no living child. Twelve months
ago the patient had difficulty in micturition ; for three months
he has had a stiff neck and running at the nose, he has sharp
shooting pains in the legs and tingling in the fingers, also he feels
the ‘ jarring of the ground in walking °.

Physical examination. Retinae show some early optic atrophy.
Pupils unequal. Left larger than right. Right a little irregular.
Neither react to light. Both react to accommodation. Knee-
jerks exaggerated. Achilles jerk greater on right than on left side.
Lumbar puncture was performed. Cerebro-spinal fluid contained
sixty leucocytes to the cubic centimetre, of which 90 per cent. were
lymphoeytes in a more or less degenerated state. A sample of
blood and cerebro-spinal fluid both gave a positive antibody
reaction by the Wassermann test.

Bronchial crises have been described as paroxysms of rough,
hard cough sometimes ending in a ‘ whoop ’; such attacks of
paroxysmal cough are more frequent than definite laryngeal
spasm ; they frequently occur in the early stages of the disease,
but definite crises of laryngeal spasm may also be among the
early symptoms and not infrequently they are assocviated with
gastric crises. As Graefiner has shown, laryngeal crises are
a frequent affection and the symptoms are alarming. Graefiner
observed the interesting fact that the upper part of the trapezius
was diminished in size in 25 cases out of 113 examined, and 11
of these were associated with laryngeal paralysis and 4 with
tremors. These facts show an affection of the spinal accessory
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362 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

is told to look at the ceiling and pull with the hands clasped.
In 7 of my cases, not tabo-paralytics, nor with cerebral lesions,
the knee-jerks were present on both sides. In 3 the knee-jerk
was present on one side and absent on the other ; that is to say,
absent knee-jerks were found in less than 70 per cent. of my cases
when first seen, but then a considerable number of the patients
were in the preataxic stage; in fact all the 10 cases, except
a case of arm tabes, were in the preataxic condition, most of
them suffering with optic atrophy or other ocular troubles ;
two came with gastric crises. In two cases the knee-jerks
disappeared first on one side then on the other, after a series
of attacks of lightning pains in the legs. When the knee-jerk
is present on one side and absent on the other, it is suggestive
of associated brain trouble, and the possibility of tabo-paralysis
must be considered.

The triceps jerk is absent when the knee-jerk is absent,
although there might be no other symptoms affecting the arm. In
some cases, however, it is present when the knee-jerk is absent ; it
undoubtedly disappears later than the knee-jerk. The tendo-
Achillis reflex may be obtained by making a patient kneel on
a chair in such a way that the tendon can be struck ; absence
of the reflex contraction is usually observed ; sometimes this
reflex cannot be obtained when the knee-jerk can, and the
converse. In tabo-paralysis the knee-jerk may be present on
one side and absent on the other, and when I find this condition
in a patient exhibiting well-defined symptoms of tabes dorsalis
I always apprehend the possibility of the existence of mental
symptoms or their development in the near future. Occasionally,
as Hughlings Jackson showed, the knee-jerk may reappear after
an attack of hemiplegia. In tabo-paralytic cases I found the
knee-jerks were absent on both sides in 77 per cent., absent on
one side in 16-7 per cent., present on both sides in 7 per cent.
I have often noticed that with the onset of mental symptoms
the inco-ordination of gait and station and the hypotonus seemed
to be less marked. As the brain becomes affected the charac-
teristic ataxy may give place to a shambling shuffling gait. In
one case I observed the knee-jerk return on the side upon which
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364 SYPHILIS OF THE CENTRAL NERVOUS SYSTEM

knee flat on the bed with one hand and raising the foot with the
other ; according to the loss of tonus the heel can be raised from
the bed (vide photograph). The sudden giving way of the legs,
not infrequently met with even early in the disease, may be due
to an exhaustion of the tonic contraction of muscles.

One of the earliest paralytic signs of tabes is a loss of tonus
in the dorsal flexors of the foot and foot-drop while the patient
is lying on his back in bed. This is aggravated by the effect of
the constant weight of the bedclothes, which should be remedied.
When such a patient is told to flex rapidly his hip to the uttermost,
it will be observed that the symergic dorsal flexion of the foot

Fia. 42, Photograph of the leg of a patient showing hypotonus of the ham-
string museles. The heel has been raised, and a piece of wood can be pushed under
on account of its being raised from the bed, while yet the knee is flat on the surface.

with hip and knee does not take place. By the aid of vision and
attention he can produce flexion, but it invoelves continuous

attention, and even then it is not synergic but follows the flexion
of the hip.

DiseAses or THE BoNEs AND JoINTs

Arthropathy and bone affections occur relatively frequently in
cases of tabes. [Seealso *System of Syphilis’, vol. ii, pp. 54 and 59,
also pp. 16-43.] I have met with them oftener in women than
men, and not infrequently associated with gastrie crises. Spon-
taneous dislocation or fracture may be the cause of the patient
seeking medical or surgical advice. Joint affections and spon-
taneous fractures may be met with not only in hospital, but also
asylum cases. It is of considerable importance to bear this in
mind, otherwise officials and attendants might be charged un-
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TABETIC ARTHROPATHY 367

A peculiar malformation arises when the joints of the tarsus
are affected : on the back of the foot and in the middle of the
sole there arises a hard prominence, the foot is flattened and
shortened and the bones of the tarsus are, as it were, driven
into one another. Crepitus is obtained on movement, but no
pain produced. The ligaments of the joints may be destroyed.
Tendinous tissue may probably undergo similar atrophic changes,

for sudden painless rupture of a tendon which does not tend
¥ I

FiG. 43. The lower end of the femur, showing the ulceration of the cartilage
in a case of Charcot’s joint.

readily to heal may take place. The following case of tabes with
manial depressive insanity suffered with a tabetic foot.

Case 49. A. D., aged 49, widow, and by occupation a cook,
was admitted to Hanwell Asylum, December 3, 1908,

Mental symptoms. Maniacal excitement and in addition
auditory hallucinations, obeys her dead husband’s commands.
Very restless, demands champagne.

History. None of her friends have come to see her, but she
herself says that she has been married ten years, has had no
children, but several miscarriages, and that her husband died of
a disease contracted by going with women.






BONY CHANGES IN TABES 369

met with any changes in the bone with the exception of one case
in which the posterior roots of the cauda equina were ligatured
on the right side so as to cause degeneration; the animal was
killed three weeks later. The bones of the leg on this side were
so brittle that I could snap them with my fingers. The right femur
was the same size as the left, when dried the right weighed
7-5 grams, the left 12:5 grams. The right os innominatum was
the same size as the left, when dried the right weighed 5-5 grams,

F1c. 45. Photomicrograph of a section of a tibia of a monkey (experimental
lesion of posterior roots) softened in a mixture of picrie, nitric, and chromic acids,
stained with alum haematoxylin, and mounted in Farrant’s solution. Magni-
fication 300 diameters.

the left 7.7 grams. The tibiae were also brittle, but were used
for microscopical purposes. After softening in chromic and
picric acids transverse sections were cut by the freezing micro-
tome, stained with logwood and eosin, and mounted in Farrant’s
solution.

There was a naked-eye osteo-porosis on the right side. The
periosteum was apparently normal. Examined microscopically
there was a marked dilatation of the Haversian canals, and owing
to the absorption of the intervening bone, coalescence had taken
place with the formation of irregular shaped channels, which

contained blood-vessels surrounded by a reticulum of connective
BYPHILIS IV B b
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CEREBRAL SyMpPTOMS IN TABES AND TABO-PARALYSIS

[ have already alluded to the frequency of optic atrophy in
the cases of tabes and tabo-paralysis which have come under
my observation. I will now refer to other cerebral symptoms.
Mental symptoms occurred in about 10 per cent. of the cases
seen outside of the asylums ; some few of these were pronounced
general paralytics of the tabetic type, others were tabetics with
symptoms indicating early organic affection of the brain, and the
remainder were cases of tabes dorsalis with associated insanity.
Some of the cases seen in the hospitals and infirmaries afterwards
died in one of the asylums at a near or remote period from the
time I saw them. One case in particular, J. W., attended my
out-patients’ department for several years, affected with progressive
optic atrophy, limitation of the field of vision, and early signs and
symptoms of cord affection. I lost sight of him for some years,
but found him suffering with advanced general paralysis in
Claybury Asylum, and he died there. The same types of tabo-
paralysis were met with in the asylums, the only difference as
a whole between the cases was what we would expect: in the
former the cord symptoms predominated, in the latter the mental
symptoms. It was, however, a well-established fact that some
patients who had been observed outside asylums as cases of
locomotor ataxy, after admission to the asylums, and therefore
after the development of well-pronounced mental symptoms,
without treatment of any kind, became less ataxie in their move-
ments, the gait becoming altered. I have met with a number
of cases in the asylums who were admitted for an attack of
mania, and after the attack has passed off have remained in the
asylum owing to their ataxia, which has progressed, while the
mental symptoms have cleared up in great measure; at any
rate they have been non-progressive. When intercurrent disease
or complications have carried off such patients, I have found
post mortem some thickening of the meninges and slight atrophy
of the subjacent convolutions. Some of these may be regarded
as cases of tabo-paralysis, others as mania supervening in a
tabetic patient. Again, a few cases are admitted to the asylum
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treatment, particularly under the guidance of vision and while
lying on their back, to practise simultaneously flexing the hip and
knee accompanied by dorsal flexion of the foot. A systematic
course of massage and passive movements together with exer-
cises in the following manner may be practised. The patient
should be made to practise daily walking along a line by the aid
of vision in such a way as to get the synergic action of the hip,
knee, and ankle. If unable to walk without assistance, he
may lie in bed on his back and practise directing the toe of the
foot on a board upon which various figures are chalked.

It is very important to warn the patient against distension
of the bladder: he should never allow it to become over full as
this will tend to atony and residual urine. Mental anxiety,
worry, and anything which causes mental depression have
a prejudicial effect upon the nervous system in this as in
all other chronic nervous diseases; in many cases, however,
it is impossible to prevent the causes of mental stress, for a man
may have a wife and family to support and he knows that he is
suffering from a slow, insidious, painful, incapacitating and
progressive disease. Should smoking be prohibited ? Smoking is
a solace to the mind of many men and it is a great hardship to
give up their pipe ; by some physicians it is considered desirable
to prohibit tobacco from the fear of its affecting injuriously the
sight, but I am inclined to agree with Byrom Bramwell’s aphorism
‘ Smoking in moderation does not injuriously affect the busy
man who thinks ; it only hurts the lazy man who drinks .

Although syphilis is for reasons already stated the essential
cause of tabes dorsalis, it is the general experience of physicians
that it is seldom that any benefit is obtained by antisyphilitic
remedies. Byrom Bramwell says: ‘ Personally I have rarely
if ever seen any decided benefit result from iodide of potassium
and mercury, even in cases in which the disease has developed
soon after the primary sore. I remember one case in particular
in which the symptoms of locomotor ataxia developed three
years after the initial lesion and in which no benefit whatever
resulted from antisyphilitic treatment.” Occasionally I have in
early cases tried the effect of mercury and iodide, but I have
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cases. Nageotte asserts that he found changes in the posterior
columns in two-thirds of all forms of cases of general paralysis,
and he looks upon the diseases as pathologically identical.
Fiirstner, who has made a most careful study of this subject,
does not agree with Nageotte that the spinal cord exhibits typical
tabetic lesions in anything like so large a proportion. He con-
cludes that the spinal cord is invariably affected in some part
of its structure in general paralysis; he states that cases certainly
occur where the spinal lesion occurs first ; also a series of clinical
symptoms corresponding with the anatomical findings.

Watson found posterior column degeneration of exogenous
systems in five out of eight cases of juvenile general paralysis.

I have advanced wvery strong proofs that syphilis is the
essential cause of both these diseases, a doctrine which is daily
becoming more widely accepted. Then just as we find that
alcohol, lead, diseased maize, ergot, and other poisons may pro-
duce in one individual & morbid process in the brain, in another
in the cord, or peripheral nerves, although the disease attacking
the nervous system is essentially the same, so the effect of the
syphilitic poison on the nervous system may in one person
produce a degeneration of the spinal afferent protoneurones, in
another of the optic nerves, or the cerebral cortex. Thus, according
to the structure affected primarily, the disease may be classified
as spinal tabes, optic tabes, tabo-paralysis, or general paralysis.
The pathological identity of the two diseases is, moreover, sup-
ported by the following facts, that in active conditions of tabes
and paralysis the lymphocyte reaction is found in the cerebro-
spinal fluid, also the presence of albumin; moreover, the
cerebro-spinal fluid in both diseases gives the Wassermann reac-
- tion in proportion to the amount of nervous structure that has
undergone decay (vide pp. 210-14).

Here I will also take the opportunity of remarking that some
of the most rapidly progressive cases of paralytic dementia I have
met with have been those in which, simultaneously with the
brain affection, there has been cord affection also. A case of
juvenile paralysis, published in the first volume of the Archives
of Neurology, p. 278, died within four months of the onset of
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The process as thus seen appears to be a rapid biochemical
failure on the part of the neurones to maintain physiological
metabolic equilibrium.

The paroxysmal attacks of pains and crises, maniacal and
epileptiform seizures, are clinical expressions of an irritant action,
and suggest the formation or accumulation in the blood or lymph
of some toxin which has a loeal action, unless we assume that
the decay of the neurones (terminating in death) is accompanied
by inereased irritability. In the discussion of the changes in
the brain, we shall see that there is much more reason to suspect
the existence of an irritant toxin which produces acute destruction
of the neurones and formative proliferation in the wvessel walls
and perivascular lymphathic sheaths, also active glia proliferation
—all being the results of a conspiracy of morphological and
biochemical factors. In the case of the spinal cord, the thicken-
ing of membranes and the changes in vessel walls are inconstant,
and can in no way account for the elective destruction of fibres
in the posterior columns ; although, as I have previously said,
initial affection of certain segments of the spinal cord, as shown
by the symptoms—especially the cutaneous sensory disturb-
ances—may be explained by a precarious vascular supply in these
regions ; but then this is not the essential factor, only the con-
tributory one. Morbid anatomy and clinical observation show
that there is both systemic and segmental election in the patho-
logical process.

MORBID ANATOMY OF THE SPINAL CorRD AND PERIPHERAL NERVES
IN TABES DoRsALIS AND TABO-PARALYSIS

Macroscopic appearances. Upon opening the spinal canal in
an advanced case of tabes, the most obvious changes noticeable
are the flattening of the cord, and the grey wasted appearance
of the posterior roots of the cauda equina and of the dorsal and
lower cervical regions; the soft membranes also are thickened
in the dorsal aspect. When the cord is removed with the
posterior spinal ganglia there is a marked contrast observable
in the appearance of the anterior and posterior roots and the
anterior and posterior aspects of the spinal cord ; whereas the
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segmental regions of the spinal cord are earliest affected ;
and systematic microscopic examination of the spinal roots
and of the spinal segments show certain regions are more affected
than others—viz. lower lumbar and sacral, mid, upper dorsal,
and lowest cervical.

Posterior roots. Microscopic examination almost invariably
shows (whether the case is early or late) that degeneration or
disappearance of fibres has taken place, relatively proportional
to the atrophy of the exogenous system, in the lumbo-sacral
region of the cord. Sections, longitudinal and transverse,
stained by Marchi’s fluid very seldom show any degemerated
black fibres, and they present none of the appearances of Wallerian
degeneration of nerves. When stained by Pal or Weigert’s
methods, some fibres which stain blue may be normal in appear-
ance, others appear very much attenuated, as if the myelin
sheath had atrophied; moreover, they stain a fainter blue
owing to the thinning of the myelin. The bundles of posterior
roots, which are normally considerably larger than the anterior
roots, are much smaller and diminished in size, in proportion
to the outfall of fibres. The interstitial tissue is sometimes
increased, although there is not always a proliferation; the
vessels are often seen engorged with blood, but not more so
than those of the undegenerated anterior roots. The walls of
the arteries and arterioles are often normal : when thickened
owing to arterio-sclerosis, it is generally in a subject over 50,
and the thickening is not limited to the posterior roots, but
affects also the arteries of the comparatively healthy anterior
roots. I do not remember seeing one which presented the
typical character of recent syphilitic arteritis, though it is by no
means uncommon to find a condition of arterio-sclerosis, which
is probably indirectly of syphilitic origin.

The appearance of the posterior root-fibres presents the
condition found in a nerve after section, when all the products
of degeneration have been absorbed. Empty neurilemmal
sheaths with proliferated nuciei, vessels, and connective tissue
are the only structures found, as a rule, in the roots which have
undergone degenerative atrophy. Some fibres still possessing
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instances, some of the cells were shrunken, the nucleus eccen-
tric, and even the capsules empty, as if there had been
a complete atrophic decay; but the majority appeared fairly
normal, both the large, medium, and small sized. Excess of
pigment was frequently seen, but the same might be found in the
cells from any old person.

Peripheral nerves. It may be stated generally that the
peripheral cerebro-spinal nerves like the spinal cord of advanced
cases of tabo-paralysis are smaller in transverse section than
normal, and without any microscopic examination it would be said
that they are atrophied.

A section longitudinally through the spinal ganglion with
a portion of the roots and issuing nerve attached, stained by
Weigert’s method, and examined microscopically, leaves no doubt
in the mind of the observer that the disease is essentially one of
the intradural portion of the spinal afferent neurone. He will
observe the anterior root, consisting of normal fibres, lying by
the side of the degenerated and completely atrophied posterior
root, and he will conclude that no mechanical process of
strangulation at the point of exit from the dural sheath will
explain this fact. At the proximal end of the ganglion he will
see very few fibres, and these much attenuated ; whereas, at
the distal end he will observe the fibres emerging of normal
appearance, and as well stained as the fibres of the anterior
roots. Again, he will consider that it is impossible for a vascular
change within the ganglion to account for the distal portions of
the T-shaped processes of the cells to have escaped.

I have, however, noticed in longitudinal sections of the
posterior spinal ganglion with a long attachment of the ventral
and dorsal roots, that the myelin sheath of fibres, which still
possess the property of staining blue by the Pal or Weigert
staining, becomes sometimes more attenuated and fainter as one
proceeds away from the ganglion towards the cord. Again,
one may find the peripheral fibres proceeding from the ganglion
quite healthy in appearance (as regards myelin staining) in an
advanced case of tabes, and yet the remote sensory fibres
degenerated.
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The degenerative changes of the intraspinal portion of the
sensory protoneurones. In twenty-eight spinal cords of cases of
tabes and tabo-paralysis which I have examined, the three sets
of coarse fibres entering the cornu-radicular zone, and proceeding
respectively to the root zone of Charcot, to the cells of Clarke’s
column, and to form Goll's column, were affected ; not always,
however, to the same extent, for the relative degree of degenera-
tion of each of these three systems of fibres depends upon the
relative degree of degeneration of particular roots. For, although
every root in the lumbo-sacral region, where the morbid process
in the great majority of cases commences, contains fibres belong-
ing to each of the three systems, namely, spinal, cerebellar, and
cerebral, yet some roots, according to the functions of the strue-
tures innervated by them, contain many more cerebral afferent
fibres than cerebellar and vice versa. The appearance of Clarke’s
column at the level of the second lumbar segment and its dis-
appearance at the second dorsal is an indication of the important
relation of this system of neurones to the muscles of the trunk
and the muscles used in maintaining the static position. Never-
theless every posterior root in all probability contains fibres
which carry impulses upwards by way of Clarke’s column and
the cerebellar tract to the middle lobe of the cerebellum.

I have shown ! experimentally that the very large first sacral
posterior root of the monkey possesses a large number of fibres
belonging to all three systems, but especially to the cerebral
system ; this root is distributed to the whole of the sole of the
foot and its deep structures ; it is, therefore, of great importance
In conveying sensory impulses essential for the maintenance of
gait and station.

- Examination by the Marchi method of the different segments
of the cord, after section of this posterior root in the monkey
on one side, showed : (1) That a very large number of fibres of
this root enter into the formation of the column of Goll, apparently
nearly half of the fibres of-this tract in the cervical region being
degenerated, and the degeneration uniformly distributed over

' " Die zufiihrenden Kleinhirn-Bahnen des Riickenmarks bei den Affen.’
F. W. Mott. Monatschrift fiir Psychiatrie, vol. i.
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fibres for cerebral and cerebellar impulses, and explains the
increase of the ataxy when the sole of the foot is anaesthetized by
cold. The ataxy, I am of the opinion, has a decided relationship
to the atrophy of the plexus around the cells of Clarke’s column,
and I have not seen any case in which this was pronounced
without marked ataxy, whereas I have seen other examples in
which this was not pronounced, although Goll's column was
markedly affected. Several cases showed comparatively little
cutaneous anaesthesia, and yet there was very marked ataxy.

There is another set of exogenous fibres which, according to
Bechterew, convey sensations from the skin; these fibres are
small in size and run a very short intramedullary course. In
the lumbo-sacral region they occupy at least two-thirds of the
zone of entry, or zone of Lissauer, and give origin to numbers
of fine collaterals which arborize around the cells of the posterior
horn. They do not, therefore, take part in the furlma,tiﬂu of the
posterior column, and it may be presumed that thﬁs:e fibres convey
sensory impressions from the skin. This is more easy to under-
stand if we accept the hypothesis that the same fibres conduct
pressure and pain impressions, but that quality and intensity
of stimulus determine the sensation produced. In syringomyelia,
however, we have sensory dissociation, touch being perceivable,
but heat, cold, and pain not, for the reason that the grey matter
is destroyed and the exogenous fibres of the posterior column
are intact; it may be presumed then, that the grey matter
conducts painful sensations, and the posterior columns conduct
tactile ; but the segments of grey matter of the posterior horn
are united by long and short ascending and descending associa-
tion fibres, and their preservation, at any rate for a considerable
time, may account for the delay, yet eventual transmission of
sensory stimuli to the brain in tabes.

The fine fibres of Lissauer’s tract are not affected in all cases
of tabes ; in 11 cases out of 28 spinal cords examined by me the
fine fibres of Lissauer’s tract were but slightly affected, whereas
in all cases there was a marked affection of the cornu-radicular
zone. A correlation of sensory skin disturbance observed during
life and atrophy of Lissauer’s tract of fibres was observed by
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characters of syphilitic origin, namely infiltration with lympho-
cytes and plasma cells, especially around the veins, a meningo-
myelitic affection of the periphery of the cord, medulla, and
even the cortex cerebri.’ Ferrier in his Lumleian lectures says
this theory of tabes is open to the same objection as Redlich
and Obersteiner’s theory, in that the meningitis which it postu-
lates is not a constant phenomenon, and is more frequently
absent than present, and when it exists is more often of the
character of a secondary thickening than an inflammatory
process ; moreover, it has been found in early stages of tabes
‘ that the intramedullary degeneration of tabes is often well
marked when the posterior roots exhibit no appreciable change
and no indications of a local neuritis’. The escape of the anterior
roots, which we do not find in syphilitic meningo-myelitis is,
to my mind, a fatal objection to Nageotte’s theory.

Redlich and Obersteiner maintain that at the point where
the posterior roots penetrate the pia mater there is a constriction
which constitutes a locus minoris resistentiae, and that in con-
sequence of meningeal inflammation and constriction as well as
by thickening of the closely adherent blood-vessels, the posterior
root-fibres become as it were strangled. Hence intramedullary
degeneration occurs, followed at a later stage by a retrograde
degeneration of the extra-medullary posterior root-fibres (vide
Fig. 48). The occurrence of degeneration elsewhere, such as in
the optic nerve, ciliary ganglion, and sympathetic system, are all
strong arguments against the meningitic theories.

It is probable that the absence of the neurilemmal sheath
of the intramedullary fibres, together with other anatomical
conditions, viz. the peculiarities of the lymph circulation in the
posterior columns pointed out by Pierre Marie and Guillain,
play some important part in rendering this portion of the sensory
protoneurones more susceptible to the action of toxins. Homen and
Orr and Rows have shown experimentally that toxins originating
in the periphery ascend to the spinal cord more readily by the
posterior than the anterior roots; consequently in this way
or by peculiarities in the lymph circulation the posterior roots
and posterior columns are more liable to damage from failure of
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Prare XXVII

Fifth Lumbar.
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Fras, 49-51. Photomicrographs of sections of the posterior columns at various
levels and from different cases of tabes dorsalis to show the origin and distribution
of the endogenous systems of fibres of the posterior column. It is interesting
to observe that there is but little flattening of the spinal cord posteriorly, for the
reason that the cases were not very advanced and of long duration.

Fra. 49. Photomicrograph of third lumbar segment (Case 52), showing
degeneration of intraspinal portion of exogenous fibres of posterior columns ;
the ascending and descending endogenous fibres are intact. The continuity
of the fibres of the posterior internal zone, the septo-marginal, and the oval
area of Flechsig as one tract, is well shown.

Fra. 50. Section of epinal cord at level of lowest dorsal region. There is
complete atrophy of Lissaner’s tract extending into the region of the direct cere-
bellar tract, each side of which is also atrophied. The entering root-fibres have
completely disappeared. The fibres in the posterior column are mainly continuous
with the two bands of fibres which encircle Clarke’s column, and are in all pro-
bability endogenous. The plexus of fibres round the cells of Clarke’s column is
completely atrophied. The central canal is dilated.
been in the army, acquired syphilis, and had for thirteen years
followed the occupation of a parcel-post sorter. Fifteen months
before admission he suffered from migrainous attacks, double
vision and ptosis, and lightning pains followed by weakness in
the legs and arms. Upon admission he was suffering with
marked right hemianopsy and nystagmus; besides the usual
signs of ataxy in the lower extremities, there was great loss

of co-ordination in both arms; the deep reflexes could not be
































































FAMILY HISTORIES OF INFECTION 42]

to me at Charing Cross Hospital exhibited no external signs
of syphilis on the body and no evidence of wvisceral disease.
There was slight evidence of old facial paresis of right side and
the tongue on protrusion deviated to the right. There was optic
atrophy in both eyes, also cycloplegia and iridoplegia. The
fifth was a boy, aged 9, and T found him to be suffering with left

Fia. 54. Juvenile paralytic, showing the notched central incisors. The features
have become coarse and there is a somewhat elated expression. Case 51.

facial nerve paralysis ; the paralysis came on when he was aged
6 months. The eye could not be elosed, nor the forehead wrinkled,
the mouth was drawn to the right but not markedly. There
was no deafness ; he could hear a watch equally well in either
ear and at a normal distance. This is against its being due to a
syphilitic affection of the nerve. The sight was now becoming
defective in the left eye, the disk being pale with a sharp edge ;
and probably he will become blind like his brother. In this
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of affection of structures and organs in congenital syphilis ;
according to this eminent authority the structures are affected
in the following order: liver, lungs, spleen, alimentary canal,
heart and blood-vessels, and lastly the nervous system. Rumpf
gives the relative frequency of affection of the nervous system as
13 per cent.

(Gasne studied the spinal cords of thirty foetuses of which
twenty-six were born of syphilitic parents ; in four cases he found
profound lesions identical to those observed in acquired syphilis
and in seven cases there were doubtful changes. He also observed
that the lesions were predominant in the posterior region of the
spinal cord.

Ranke in a very valuable investigation has studied the brain
changes in congenital syphilis. He has made observations upon
sixty brains of foetuses and infants with a view of determining
whether in cases of tabes and general paralysis due to congenital
syphilis the changes in the central nervous system agree with
the lesion of the brain of congenital syphilitic children, or whether
the lesions should be attributed to damage of the germ plasm
during development. He first points out that it was necessary
to ascertain if the Spirochaete pallida be present in the brains
of congenital syphilitic foetuses and newborn infants, and if this be
the case whether it can be concluded that the lesions are directly
due to its presence. All the organs of the body may show charac-
teristic lesions in congenital syphilis; they may be found in
the specific skin lesions, especially the bullae of pemphigus, the
lymphatic glands, the pancreas, liver, spleen, kidneys, lungs
(white pneumonia), the bones, and the vascular system. There
are two forms of morbid change in these organs and tissues, viz.
exudative and inflammatory, with which also must be associated
gummatous neoplasms in the organs of syphilitic children.
Besides these changes there is a cell proliferation independent
of the vascular distribution and which has been described as
occurring especially in the liver and kidneys. In addition to
this evidence of proliferative changes Stroebe and particularly
Karvonen have described a progressive arrest of development
in the kidney as shown by a diminution of the normal glomeruli
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